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The effecTs of anTipsychoTic TreaTmenT 
on brain volume, inflammaTion and 
gluTamaTe signaling genes.

peter bloomfield; oliver d howes, phd dm; vincenzo de paola
MRC Clinical Sciences Centre, Imperial College London, Lon, 
United Kingdom

Background: brain volume loss and elevated microglial alongside other 
inflammatory markers are seen in schizophrenia. There are also known 
glutamatergic signal disruptions, evident from magnetic resonance spec-
troscopy in patients. however, the role of antipsychotic treatment in this 
is unknown.
Methods: We administered chronic haloperidol (0.05 mg/kg/day) or placebo 
drug pellets to either naïve (n= 8 and n=12 respectively) or lipopolysaccha-
ride (lps) systemically inflamed (n= 6 and n=6 respectively) rats (4 doses 
at 1mg/kg). blood was taken for peripheral inflammatory marker analy-
sis. confocal images of cortical tissue stained for microglia (iba-1) and 
nuclei (dapi) were analysed, using custom cell profiler and fiji programs. 
microglial cell densities, cell body areas, process complexity and cell body 
stain intensity were the main outcome measures of analysis. We measured 
glutamatergic signalling associated gene expression to determine the effects 
of antipsychotic medication on these transcriptional events
Results: Whole brain volume was reduced in naïve rats treated with halo-
peridol (17% reduction p<0.01), however this was not present in the lps 
and haloperidol dosed cohorts. We saw a striking difference in microglial 
responses between naïve and lps treated animals. in naïve tissue, halo-
peridol resulted in a 40% reduction in cell density (p<0.05), lps treatment 
resulted in a 50% increase in density (p<0.01). haloperidol administration 
resulted in a normalisation of microglial density in the lps model (p>0.99 
versus control rats). cell morphology increased in complexity with lps 
(process lengths increased by 20% p<0.01). haloperidol administration 
did not significantly alter cell morphology. interestingly peripheral levels 
of cXcl1 and Tnfα, which were elevated following lps administration 
(p<0.01 and p<0.001 respectively), were not altered by haloperidol admin-
istration (p>0.05). We envisage the glutamatergic signalling associated gene 
results to be ready for presentation in ample time for the conference.
Conclusion: These findings suggest that chronic administration of haloperi-
dol is able to reduce cortical volume and alter microglial cell dynamics in 
naïve and inflamed tissue. it will be important to translate these findings 
to a clinical setting as well as considering functional implications, as these 
changes may not have an impact on cognition.
id: 2118643

alTeraTions of clock gene eXpression 
in The chronic mild sTress model: 
modulaTion by chronic lurasidone 
TreaTmenT.

francesca calabrese1; elisa savino1; mariusz papp2; raffaella 
molteni1; marco andrea riva, ph.d.1,2

1. Dept. Pharmacological Sciences, Univ of Milan, Milano, Italy; 
2. Institute of Pharmacology, Polish Academy of Sciences, Krakow, 
Poland

Background: genetic and epidemiological evidence suggests that disruption 
of circadian rhythms can contribute to the etiology of psychiatric disorders. 
The understanding of these alterations is of great importance to characterize 
systems and pathways whose dysfunctions are associated with mental illness 
as well as to identify new potential target for pharmacological intervention. 

even if  the master circadian clock of the organism is located in the suprachi-
asmatic nucleus, it has been demonstrated that other brain structures, such 
as hippocampus and prefrontal cortex, are profoundly affected by circadian 
misalignment. on these bases, the aim of our study was to investigate the 
expression of clock genes in an animal model of chronic mild stress (cms), 
which recapitulates many features of psychiatric disorders, and to establish 
the impact of a pharmacological intervention on such alterations.
Methods: male Wistar rats were exposed to cms or sham manipulation 
for 2 weeks before being randomized to receive vehicle or the multi receptor 
drug lurasidone (3 mg/kg/day) for 5 more weeks, while continuing the stress 
procedure. sucrose consumption was used to establish the anhedonic pheno-
type whereas the analyses of mrna levels of clock/bmal1, per1 and per2, 
cry1 and cry 2 were carried out by real-Time pcr in the hippocampus and 
in the prefrontal cortex. The effects of stress and of lurasidone treatment 
were analyzed with a two-way analysis of variance (anova) followed by 
fisher’s lsd. significance for the all tests was assumed for p<0.05.
Results: We found that the mrna levels for per2 and cry2 were signifi-
cantly down regulated in the prefrontal cortex of cms rats, whereas bmal1 
expression was slightly up regulated. interestingly, chronic treatment with 
lurasidone was able to normalize the anhedonic phenotype of cms rats as 
well as the molecular changes induced by stress exposure. The modifica-
tions due to cms exposure appear to be anatomically selective, since we 
did not observed any change in the hippocampus, although chronic treat-
ment with lurasidone per se increased the expression of some clock genes 
within hippocampal sub-regions.
Conclusion: our results suggest that changes in clock gene expression fol-
lowing cms exposure may contribute to the dysfunctions associated with 
mood disorders. moreover the ability of lurasidone to counteract the 
behavioral and molecular abnormalities in cms rats may be important for 
ameliorating functions that are deteriorated in patients with stress-related 
disorders.
id: 2114422

effecTs of maTernal immune acTivaTion 
on offspring prefronTal gabaergic 
circuiTry and anXieTy

sarah elizabeth canetta, phd1; alan brown, md, mph1,2; 
christoph kellendonk1,3

1. Psychiatry, Columbia University, New York, NY, USA; 
2. Epidemiology, Columbia University, New York, NY, USA; 
3. Pharmacology, Columbia University, New York, NY, USA

Background: While altered gabaergic transmission in the prefrontal cor-
tex has been implicated in the pathophysiology of several psychiatric disor-
ders, the specific alterations in prefrontal gaba circuit function and their 
relationship to behavioral impairments have yet to be elucidated.
Methods: We used a murine model of prenatal maternal immune activa-
tion (mia) - a risk factor for multiple forms of psychopathology, including 
schizophrenia - to identify alterations in functional gabaergic transmis-
sion from specific interneuron populations in the prefrontal cortex, as well 
as behavioral abnormalities, in adult mia offspring. We then mimicked 
those cellular abnormalities using optogenetics to test a causal link with 
pathological behaviors.
Results: We uncovered profound reductions in gabaergic transmission 
onto prefrontal pyramidal neurons in adult mia offspring that were spe-
cific to the parvalbumin-expressing (pv) class of interneurons. surprisingly, 
despite this profound reduction in pv-mediated gabaergic transmission, 
working memory remained intact in adult mia offspring, although these 
mice displayed pathologically enhanced levels of anxiety. preliminary opto-
genetic data suggests that reducing pv gabaergic interneuron activity is 
sufficient to increase anxiety levels in adult mice.
Conclusion: These results demonstrate specific functional abnormalities 
in prefrontal pv interneurons in an environmental risk factor model for 
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schizophrenia, bipolar disorder and depression. a selective effect of mia 
on pv interneurons may arise given that these cells’ high metabolic demand 
makes them particularly susceptible to the effects of oxidative stress and 
because their prolonged period of maturation leaves them especially vul-
nerable to early developmental perturbations. finally, they suggest that 
these abnormalities in prefrontal pv-mediated gabaergic transmission 
may be most relevant to anxiety, rather than working memory, symptoms 
associated with these disorders.
id: 2117958

Juvenile social eXperience and 
prefronTal corTeX myelin maTuraTion

gabriel corfas, ph.d.
Department of Otolaryngology-Head and Neck Surgery, Kresge 
Hearing Research Institute, University of Michigan, Ann Arbor, 
Ann Arbor, MI, USA

Background: in humans, early social isolation or neglect results in adult 
behavioral and cognitive dysfunction that correlates with white matter 
alterations. however, how juvenile social deprivation influences myelina-
tion and the significance of these myelin defects in the adult remained 
undefined. To get insights into these processes, we used mice.
Methods: Wild type and mutant mice were exposed to different rearing 
environments, starting at their weaning age (p21). conditions were regular 
housing (4 mice in a regular cage), enriched environment (8 mice in a large 
cage with numerous toys that were changed every two days), and social 
isolation (one single mouse in a regular cage). at different time points (up 
to p65), animals were analyzed for performance in behavioral assays that 
test prefrontal cortex function. Their prefrontal cortex was then subjected 
to morphological and molecular analysis of myelin.
Results: We found that mice isolated for 2 weeks immediately after weaning, 
have alterations in prefrontal cortex function and myelination upon reach-
ing 65 days of age. moreover, these changes do not recover with reintroduc-
tion into a social environment from p35 to p65. These alterations, which 
occur only during this critical period, are phenocopied by loss of oligoden-
drocyte erbb3 receptors, and social isolation leads to reduced expression 
of the erbb3 ligand neuregulin-1.
Conclusion: These findings indicate that social experience regulates pre-
frontal cortex myelination through neuregulin-1/erbb3 signaling and that 
this is essential for normal cognitive function, thus providing a cellular and 
molecular context to understand the consequences of social isolation.
id: 2117997

TransducTion of peripheral cyTokine 
signals To The brain and iTs relevance 
To schizophrenia phenoTypes

robert dantzer, dvm, phd
Department of Symptom Research, MD Anderson Cancer Center, 
Houston, TX, USA

Background: research over the last couple of decades has elucidated 
mechanisms underlying transduction of peripheral immune signals to the 
brain leading to changes in mood, cognition and behaviour. inflammatory 
mediators that are released by activated innate immune cells at the periph-
ery and in the central nervous system alter the metabolism and activity 
of neurotransmitters, generate neurotoxic compounds, decrease neuro-
trophic factors, and profoundly disturb the neuronal environment. These 
changes contribute to the pathogenesis of neuropsychiatric phenotypes, 
such as depression and fatigue. inflammatory mechanisms are likely to be 
relevant for a number of aspects of schizophrenia: mood and cognitive 
dysfunction, negative symptoms, neurodegeneration are some of the most 

likely candidates. This presentation gives an overview of pre-clinical and 
clinical data illustrating, first, the mechanisms underlying transduction of 
peripheral immune signals to the brain, and secondly, the relevance of the 
immune-brain communication to schizophrenia phenotypes.
Methods: experimental designs involving mouse and human samples.
Results: peripheral inflammatory cytokines can communicate with the 
brain in a number of ways: retrograde axonal transport through the vagus 
nerve, by volume diffusion though circumventricular organs, soluble 
transport across the blood-brain barrier, by activating cytokine receptors 
of perivascular macrophages and endothelial cells of brain venules. once 
within the cns, the cytokine signal is amplified, which activates microglia, 
leading to the secretion of proinflammatory cytokines, chemokines, and 
proteases within the brain. These messengers breakdown tryptophan along 
the kynurenine pathway, leading to increased levels of kynurenic acid and 
its metabolite quinolonic acid, both involved in glutamatergic neurotrans-
mission. cytokines also increase oxidative stress, and activate the hypotha-
lamic-pituitary-adrenal axis. These effects could contribute to the negative, 
cognitive and positive symptoms of schizophrenia, as well as to impaired 
mood, cognition, and perception that are important parts of other psychi-
atric disorders.
Conclusion: inflammatory mechanisms are likely to be relevant for a num-
ber of aspects of schizophrenia such as mood and cognitive dysfunction, 
negative symptoms, neurodegeneration, and therefore, could provide 
important new targets for intervention and prevention.
id: 2115690

recepTor for advanced glycaTion end-
producT (rage) as linking mechanism 
beTWeen neuroinflammaTion and 
oXidaTive sTress

kim Q do, phd1; d dwir, msc1; J h cabungcal, phd1;  
r Tirouvanziam, phd2; m cuenod, md1

1. Department of Psychiatry, Center for Psychiatric Neuroscience, 
Lausanne University Hospital, Lausanne, Switzerland; 2. Emory & 
Children’s Center for Cystic Fibrosis Research, Emory University 
School of Medicine, Atlanta, GA, USA

Background: in schizophrenia pathophysiology, increasing evidence 
point to a critical role of  redox dysregulation / oxidative stress lead-
ing to impairments of  fast spiking parvalbumine interneurons (pvi) 
which are essential for gamma oscillations generation, thus contribut-
ing to cognitive deficit. animal models of  psychosis including the ket-
amine/pcp, nhvl, disc1, glun1-ko and gclm ko models converge 
in showing increase in oxidative stress markers and pvi impairment in 
prefrontal cortex. pvis surrounded by perineuronal net (pnn), also 
express metalloproteases which are induced in inflammatory condi-
tions. evidence also indicates the implication of  immune dysregulation 
in schizophrenia, highlighted by anomalies in peripheral immune cells 
and association with immune-related genes in genome-wide associa-
tion studies. as oxidative stress is known to induce inflammation, we 
explored in a transgenic animal model with glutathione (gsh) synthesis 
deficit (gclm ko) if  rage represents one potential link between oxi-
dative stress and inflammation, as it is activated by ros and induces 
inflammatory genes expression.
Methods: in gclm ko versus WT mice, we compared by immunohis-
tochemistry the expression of  oxidative stress markers (8-oxodg), 
microglia markers (iba1, cd11b and cd68), rage and the metallo-
protease mmp9 in anterior cingulate cortex at peripuberty (p40) and 
adulthood (p90).
Results: at both time-points, the number of  iba1-immunoreactive (ir), 
cd11b-ir and cd68-ir cells were increased in gclm ko compared to 
WT mice. microglia activation was found only in regions where oxidative 
stress was increased in gclm ko, suggesting a pro-inflammatory state 
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induced by oxidative stress. rage shedding was induced in neurons in 
both genotypes. at p40, rage shedding was increased in gclm ko com-
pared with WT. however, at p90, rage shedding was decreased in gclm 
ko compared to WT. in addition, s100b, a ligand of  rage, followed 
the same pattern as rage shedding at both time points, suggesting a 
feedback regulation of  s100b. We found that mmp9 was increased in 
gclm ko at p40 and that in vivo inhibition of  mmp9 with a sirna 
prevented rage shedding, pointing to the involvement of  mmp9 in 
this process.
Conclusion: rage shedding via mmp9 is a key regulatory mechanism by 
which oxidative stress interacts with neuroinflammatory condition. This 
pathological interaction, induced by rage, is a potential trigger of pvi 
and pnn impairments observed in schizophrenia.
id: 2083361

chronic eXposure To anTipsychoTic 
medicaTion changes The brain 
sTrucTure in monkeys and raTs

karl-anton dorph-petersen, md, phd1,2; david a lewis, md2,3

1. Translational Neuropsychiatry Unit, Department of Clinical 
Medicine, Aarhus University, Risskov, Denmark; 2. Department 
of Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA; 
3. Department of Neuroscience, University of Pittsburgh, 
Pittsburgh, PA, USA

Background: many studies have found subtle structural brain changes in 
subjects with schizophrenia using postmortem or in vivo imaging tech-
niques. however, most studied subjects have a history of antipsychotic 
medication. To robustly interpret such findings it is essential to determine 
if  prolonged treatment with antipsychotic medications to some degree con-
tributes to these brain changes. This is important both for elucidation of 
the disease process of schizophrenia and for gaining insight into the mech-
anisms underlying the effects of antipsychotic medications—these effects 
being both therapeutic and adverse.
Methods: To examine the effect of antipsychotic medication on brain struc-
ture several research groups have recently conducted experimental stud-
ies of non-human primates or rats. in one study, we exposed three groups 
each consisting of six experimentally-naïve, young adult, male macaque 
monkeys to twice-daily oral doses of haloperidol, olanzapine or placebo 
treatment, respectively, for approximately two years. after the period of 
medication exposure, the monkeys were euthanized and subsequently the 
total brain weight as well as weight and volume of the left hemisphere were 
obtained.
Results: importantly, we observed significantly ~10% smaller total brain 
weights and volumes in both the haloperidol and olanzapine exposed 
groups. subsequent histological studies of the cerebral cortex of the pari-
etal lobe using stereological methods found a lower total glial cell number 
without a difference in total neuron number in the antipsychotic-exposed 
monkeys. in a subsequent immunocytochemical stereology study of the 
parietal lobe we found a significant 21% lower astrocyte number and a 
non-significant 13% lower oligodendrocyte number in the antipsychotic-
exposed monkeys. similar effects were observed in both the haloperidol and 
olanzapine groups.
more recently, several studies in antipsychotic-exposed rats, including lon-
gitudinal structural mri imaging, have been published by other research 
groups. in general, the rat studies also report finding ~10% reduced brain 
or hippocampal volume, with a preserved total neuron number when exam-
ined. however, the glial cell reductions seen in the non-human primates 
have not been observed in the rat models.
Conclusion: in conclusion, the findings from the animal studies are consis-
tent with the idea that chronic antipsychotic medications might cause some 
of the structural changes identified in schizophrenia.
id: 2117887

a neW raT model for schizophrenia 
shoWs alTeraTions in The plasTiciTy, 
neurogenesis and neurochemisTry of 
The medial prefronTal corTeX and The 
hippocampus

Javier gilabert-Juan, phd1,2; maría belles2; ana rosa saez1; 
hector carceller2; maria dolores moltó1; Julio sanjuan3; Juan 
nacher2

1. Genetics, CIBERSAM. INCLIVA. University of Valencia, 
Burjassot, Spain; 2. Cell Biology, CIBERSAM. INCLIVA. 
University of Valencia, Burjassot, Spain; 3. Medicine. Psychiatry, 
CIBERSAM. INCLIVA. University of Valencia, Valencia, Spain

Background: alterations in neurodevelopment and aversive experiences are 
important risk factors for developing schizophrenia. To reproduce some 
of the observed alterations in patients, different developed animale mod-
els mimic some of the symptoms, constituting a valid approach to study 
the etiopathology of this disorder. The perinatal injection of n-methyl-d-
aspartate receptor antagonists and the postweaning social isolation rearing 
are some of the most used models.
Methods: combining these two animal models in a “double hit” model, 
it should be possible to produce a wider spectrum of alterations. lister 
hooded rats have been subjected to a single injection of mk-801 at postna-
tal day 7 and have been socially isolated from postweaning during 8 weeks.
Results: The new animal model, presented increased body weight gain and 
volume reductions in their medial prefrontal cortex (mpfc) and hippocam-
pus. They also showed an increased number of activated pyramidal neurons 
and alterations in the numbers of parvalbumin and calbindin expressing 
interneurons in the mpfc. The expressions of the polysialylated form of the 
neural cell adhesion molecule (psa-ncam) and gad67 are decreased in 
the deep layers of the mpfc. The mrna level of calbindin was increased, 
while that of calretinin was decreased in the mpfc without changes in the 
hippocampus. furthermore the model showed no apoptosis in the studied 
areas, but the number of immature neurons was altered in the dentate gyrus.
Conclusion: all these results point to the present “double hit” model may 
be a better tool to study the neurobiological basis of schizophrenia and to 
explore new therapeutic approaches. all these structural and neurochemi-
cal alterations, specially in cortical inhibitory circuits, are similar to those 
found in schizophrenic patients and are more numerous than in each of the 
single models.
id: 2114296

TWo-phoTon calcium imaging of visual 
corTical populaTion dynamics in a 
chronic keTamine mouse model of 
schizophrenia

Jordan hamm, phd; rafael yuste
Biology, Columbia University, New York, NY, USA

Background: schizophrenia (sz) may involve a fundamental disruption in 
the intrinsic dynamics at the cortical microcircuit level giving rise to global 
deficits in perceptual and cognitive processing, yet such dynamics have so 
far been accessed mostly with indirect electrophysiological (eeg, lfps) or 
anatomical assays. Two-photon calcium imaging enables single-cell mea-
surement of cortical populations (100+) and their patterned, synchronous 
activity dynamics in awake animals. We reasoned that examining cortical 
circuits at this level in a rodent model of sz could yield key new insights on 
the neural substrate of psychotic states.
Methods: given the ability of n-methyl d-aspartate glutamaterge recep-
tor (nmdars) antagonists to recreate key perceptual and cognitive symp-
tomology of sz in both healthy humans and rodents, we administered 
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subanesthetic levels of ketamine (keT; 30–60 mg/kg/day) or saline con-
tinuously with a subcutaneously implanted osmotic minipump in c57bl/6 
mice. We expressed genetically encoded calcium indicators (gcamp6s/f) in 
primary visual cortical neurons and, with 2-photon microscopy through 
a surgically thinned skull, measured the bursting activity of 70–200+ v1 
neurons in awake mice before and 1 week after beginning treatment. We 
imaged at 4–8 hz before and during the presentation of full-field moving 
squarewave gratings (6 orientations, 12 directions) of 100 % contrast and 
.08 cycles per degree. We estimated spike rates for single cells and quantified 
population-state similarity across time.
Results: at rest keT mice displayed i) a decrease in population activity-
state dimensionality possibly reflecting highly stereotyped attractor states 
and impaired flexibility within the cortical network. While viewing moving 
gratings, keT mice displayed ii) stim-evoked activity comprised of popula-
tion level patterns which were inconsistent across presentations of the same 
stimulus or hyperconsistent across all stimuli iii) in the context of reduced 
orientation selectivity at the single cell level.
Conclusion: The current study presents a novel depiction of disordered 
sensory cortical function in a mouse model of psychosis involving rigid 
default states and disordered externally driven states. These findings could 
provide a crucial foundation for understanding the biopathphysiological 
cascade from putative sz risk genotypes and their molecular consequences 
to clinically measurable deviations in behavior and noninvasively acquired 
electrophysiology.
id: 2093578

synapTic nmda recepTor acTiviTy 
is coupled To The TranscripTional 
conTrol of The gluTaThione sysTem in 
The developing forebrain

giles e hardingham, ma phd1; paul baxter, phd1; karen bell, 
phd1; philip hasel, ma1; angela kaindl, phd2; derek Thomson, 
phd1; michael fricker, phd3; Thomas gillingwater, phd1

1. Centre for Integrative Physiology, University of Edinburgh, 
Edinburgh, United Kingdom; 2. Institute of Cell Biology and 
Neurobiology, Charité - Universitätsmedizin Berlin, Berlin, 
Germany; 3. Department of Biochemistry, University of Cambridge, 
Cambridge, United Kingdom

Background: deficits in the glutathione (gsh) antioxidant system have 
been implicated in the pathophysiology of several neuropsychiatric dis-
orders, including schizophrenia. moreover, it is thought that one of the 
harmful consequences of gsh system dysfunction in the brain is nmda 
receptor (nmdar) hypofunction. synaptic nmdar hypofunction is del-
eterious to developing forebrain neurons, and is associate with oxidative 
stress, but mechanisms are poorly understood
Methods: primary mouse cortical neuronal culture models of synaptic 
nmdar hypo/hyper function were employed as well as in vivo adminis-
tration of nmdar antagonist mk-801. biochemical and live cell imaging 
measures of glutathione and glutathione pathway enzymes were performed, 
as were gene expression analyses of glutathione pathway genes and neuro-
nal viability assays. glutathione pathway enzyme activities were perturbed 
by sirna and pharmacological inhibitors.
Results: We found that synaptic activity is coupled, via the nmdar, to tran-
scriptional control of the glutathione antioxidant system, tuning its capacity 
to reflect the elevated needs of an active neuron and maintaining the correct 
redox balance in the brain. This control is mediated via a coordinated pro-
gram of gene expression changes that boosts the synthesis, recycling and uti-
lization of glutathione, which together facilitate rapid ros detoxification in 
neurons which otherwise triggers puma-dependent apoptosis. of particular 
importance to the developing brain is the direct nmdar-dependent tran-
scriptional control of glutathione biosynthesis. We find that the deleterious 
effects of nmdar hypoactivity in vivo are due to this control being lost.

Conclusion: This study, coupled with previous published work shows that 
developmental nmdar hypofunction and glutathione system deficits, 
separately implicated in several neurodevelopmental disorders, are mecha-
nistically linked in a reciprocal manner. moreover, it sheds light on how 
the developing brain’s antioxidant defences adapt to the changing demands 
of enhanced electrical activity, as well as the mechanisms of synaptic 
nmdar-mediated trophic signaling
id: 2085491

angioTensin signaling in The 
developmenT and paThology of 
immune-associaTed psychosis

lindsay n hayes, ph.d.; akira sawa
Department of Psychiatry, Johns Hopkins University, Baltimore, 
MD, USA

Background: emerging evidence from human epidemiology, genetics, and 
biomarker studies implicate neuroinflammation in both the pathogen-
esis and pathophysiology of some neuropsychiatric disorders. however, 
the function of neuroinflammation in neuropsychiatric disorders is still 
debated because supporting evidence is indirect and no molecular media-
tors are identified.
Methods: We used a multiplex protein array to simultaneously measure 
several molecular markers in the cerebrospinal fluid from first episode 
anti-psychotic naïve schizophrenia patients and healthy controls. next, we 
used the maternal immune activation (mia) mouse model to investigate 
the inflammatory and pathway changes in a mouse model relevant to psy-
chosis. We evaluated the rodent behavior, microglia inflammatory activa-
tion, microglia responsiveness to angiotensin treatment, and expression of 
angiotensin pathway components.
Results: We identified a molecular change in cytokines, cytokine recep-
tors, and angiotensin-converting enzyme (ace) in cerebrospinal fluid 
from first episode, anti-psychotic naïve schizophrenia patients and pro-
dromal subjects suggesting a role for inflammation and the angiotensin 
pathway in disease, potentially through microglia (hayes et  al. 2014). 
To test these finding, we used the mia mouse model. after mia, the 
male mice exhibit hyperlocomotion to amphetamine challenge and defi-
cits in social memory in the three-chamber social interaction paradigm. 
next, we investigated the inflammatory potential of  these mice. We iso-
lated microglia from late embryonic (e18.5) mice after mia and control 
treatment. We found mia microglia were hypo-responsive to inflamma-
tory stimulation and angiotensin treatment, further supporting a role for 
microglia dysfunction, inflammation, and the ace pathway in pathology. 
finally, we found microglia after mia had decreased angiotensin recep-
tor expression.
Conclusion: altogether, the human and animal data suggest a common cel-
lular deficit in psychosis and the mia mouse model through the ace path-
way. our future direction is to investigate the relationship between the ace 
pathway and inflammation using human cells and the mia mouse model. 
if  the ace pathway can modulate inflammatory alterations observed in 
pathology, it may provide a novel therapeutic target for neuropsychiatric 
disorders with inflammatory underpinnings.
id: 2085564

The phosphodiesTerase-4 inhibiTor, abi-
4, aTTenuaTes The increases in brain 
cyTokines and TranslocaTor proTein 
binding caused by lipopolysaccharide

Joseph hedde; anthony semproni; radka graf; christopher J 
schmidt; zoe a hughes
Neuroscience Research Unit, Pfizer Inc., Cambridge, MA, USA
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Background: cyclic nucleotide phosphodiesterases-4 (pde4) are a class of 
enzymes that regulate cellular signaling pathways involved in inflammation. 
The pde4 inhibitors roflumilast and apremilast have been approved for 
the treatment of peripheral inflammatory disorders, however these drugs 
do not penetrate the brain. neuroinflammation is also thought to contrib-
ute to the etiology of schizophrenia, with reports of elevated peripheral 
cytokines, and signs of central inflammation (e.g. csf and brain cytokines 
and translocator protein (Tspo) binding). in light of these data, studies 
were run to test the ability of the novel brain penetrant pde4 inhibitor, 
abi-4, to modulate the effects of lipopolysaccharide (lps) in the periphery 
and brain.
Methods: To assess in vitro anti-inflammatory effects, primary blood mono-
cytes (pbmcs) were isolated from human blood. pbmcs were incubated 
with lps (100 ng/ml) in the presence of rolipram, roflumilast or abi-4 for 
20h prior to measuring Tnfα in the culture media. To assess anti-inflam-
matory effects in vivo, male cd-1 mice were dosed with lps (1 or 10 mg/
kg i.p.) plus vehicle or abi-4 (0.1- 1 mg/kg s.c.) and euthanized 4h later to 
collect plasma and brain for cytokine analysis. mice were co-dosed with 
lps (0.32 mg/kg i.p.) and vehicle or abi-4 (1 mg/kg s.c.) for 5 days. brain 
and plasma samples were collected 4h after the final dose for measurement 
of cytokines and brain Tspo binding.
Results: all compounds were potent inhibitors of the Tnfα response to 
lps in human pbmcs (ic50: roflumilast 1.8 nm, rolipram 15.0 nm, abi-4 
14.4 nm) with potency in line with their binding affinity at pde4b. lps 
(1 mg/kg) also increased levels of il-1β, Tnfα and il-6 in plasma. These 
increases were all significantly attenuated by co-administration of abi-4 
(≥0.1 mg/kg). lps (10 mg/kg) induced increases in brain cytokines were also 
significantly attenuated by abi-4 (≥0.32 mg/kg). five day dosing with lps 
caused significant upregulation of Tspo in mouse brain which was pre-
vented by co-administration of abi-4.
Conclusion: These data demonstrate that abi-4 is a potent inhibitor of the 
in vitro effects of lps in human monocytes and in vivo effects in mouse 
plasma and brain. abi-4 also prevented lps-induced upregulation of 
brain Tspo binding, indicating attenuation of microglial activation in the 
brain. These data suggest that the anti-inflammatory properties of abi-4, 
together with the antipsychotic properties of this molecule make this an 
interesting potential treatment for schizophrenia.
id: 2095497

disc1 induced eXpansion of The 
hindbrain oligodendrocyTes 
progeniTors in forebrain during 
developmenT - relevance To 
schizophrenia

pavel katsel, ph.d.
Psychiatry, Icahn School of Medicine at Mount Sinai, New York, 
NY, USA

Background: strong evidence corroborates involvement of oligodendrocyte 
(olg) dysfunction in the pathophysiology of schizophrenia (sz). disc1 
is a risk gene for several major mental illnesses including sz. We previously 
showed that the forebrain-restricted expression of mutant human disc1 
(hdisc1) exerts a significant influence on oligodendrogenesis during early 
development and in adult hdisc1 mice, evidenced by premature olg dif-
ferentiation and increased proliferation of their progenitors in forebrain 
regions. concurrent reduction of olg progenitor markers in hindbrain 
regions during fetal stage suggested expansion of hindbrain glial progeni-
tors into the forebrain of hdisc1 mice.
Methods: We tested this hypothesis by examining gene and protein expres-
sion of the molecular determinants of hindbrain olg development 
(egr2/krox20 and nkx2-2) in samples from forebrain and hindbrain 
regions at e15, p0, p14 and p21  days of hdisc1 mice. in postmortem 
study gene expression of hindbrain olg markers were measured in the 

superior temporal cortex of persons with sz (n=61) and cognitively nor-
mal controls (n=59).
Results: We found forebrain-restricted upregulation of gene and pro-
tein of the hindbrain markers of olg progenitors (egr2 and nkx2-
2) at e15, coinciding with the peaks of endogenous and human mutant 
disc1 expression. increased fetal expression of egr2 was followed by 
its down-regulation in forebrain during cns myelination from p14 to p21. 
expression of early olg progenitor markers (pdgfra and ng2) and 
myelinating olg markers (cnp and mag) was also increased during pre-
natal but not postnatal periods. similar to animal model, hindbrain opc/
olg markers (prX, lama1 and mpz) were significantly upregulated in 
superior temporal cortex of persons with sz.
Conclusion: our findings show a significant effect of hdisc1 on hindbrain 
olg development and suggest expansion of olg progenitors responsible 
for developmental positioning of olg identity cells along the rostrocau-
dal axis. dislocation of olg lineage cells as a result of their abnormal 
migration and premature differentiation may affect cortical organization 
of the brain.
given the critical role of disc1 in migration of neuronal and glial progeni-
tors during brain development, our results provide new clues for the devel-
opmental mechanisms contributing to oligodendrocyte dysfunction in sz.
id: 2069180

developmenTal oXidaTive sTress 
can predispose schizophrenia-like 
phenoType in mice

asma khan, phd1; susan b powell1,2; loek deJong1;  
mary kamenski1; Jacinta lucero3; Jared William young, ph.d.1; 
margarita behrens3

1. Department of Psychiatry, UC San Diego, La Jolla, CA, USA; 
2. Research Service, VA San Diego Healthcare System, San Diego, 
CA, USA; 3. Computational Neuroscience Laboratory, Salk 
Institute for Biological Studies, La Jolla, CA, USA

Background: The prefrontal cortex gabaergic system does not reach func-
tional maturity until adolescence and is thus susceptible to environmental 
insults/stressors during this developmental period. parvalbumin (pv) posi-
tive gaba interneurons are particularly susceptible to adolescent exposure 
to drugs of abuse such as cocaine. These pv+ fast spiking inhibitory neu-
rons profoundly affect the postnatal development of cortical circuitry and 
deficits in this inhibitory pathway may contribute to psychosis and cogni-
tive impairments seen in schizophrenia and other related disorders. here we 
examined the effect of adolescent exposure to the selective dopamine reup-
take inhibitor gbr12909 on oxidative stress markers, pv-interneurons, 
and behavior relevant to schizophrenia. We also examined whether two oxi-
dative stress events at two sensitive periods of cortical development would 
exacerbate the effects on cortical pv-expressing interneurons by combining 
perinatal ketamine and adolescent gbr12909 exposures.
Methods: c57bl/6 mice were injected with 30 mg/kg (s.c) ketamine or saline 
on postnatal day (pnd) 7, 9 and 11. half  of the mice from each treatment 
group received daily injections of gbr12909 (5 mg/kg s.c) or saline from 
pnd 35–44, during adolescence. mice were then tested for locomotor and 
investigatory behavior and probabilistic reversal learning. pv+ neurons 
were labeled and counted in prefrontal cortex and hippocampus, as these 
circuits have a protracted, late adolescent maturation. 8-oxo-7,8-dihydro-2’ 
-deoxyguanosine (8-oxodg) is a biomarker of oxidative stress hence the 
levels were also measured in pv-neurons of mpfc to determine the degree 
of oxidative stress resulting from adolescent gbr12909.
Results: adolescent administration of gbr increased locomotor activ-
ity (p<0.05) and investigatory behavior (p<0.05) in female but not in 
male mice measured in adulthood. in the probabilistic reversal learn-
ing task, gbr-treated male mice took longer to reach criterion (p<0.05) 
than saline-treated mice. immunohistochemical analysis of pv-neurons in 
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medial prefrontal cortex but not in hippocampus also showed decrease in 
pv-expression in gbr treated mice. combined treatment with gbr and 
ketamine increased premature responses in probablistic learning and levels 
of 8-oxodg in pv expressing neurons in mpfc (p<0.01).
Conclusion: our data indicate that adolescent gbr perturbed pv-expressing 
gabaergic neurons, particularly in mpfc, through an oxidative stress 
mechanism. behaviorally, adolescent gbr12909 increased exploratory and 
investigatory behavior and slowed learning in the between-session probabilis-
tic learning task, indicating a potential learning deficit in this model. hence 
gbr12909-induced oxidative stress in adolescence resulted in cognitive defi-
cits and neurochemical changes particularly in pv-expressing neuron. our 
results also indicate that adolescent exposure to gbr12909 in perinatal 
ketamine-exposed mice may exert long-lasting effects on impulsive behavior.
id: 2119101

clozapine reduces Toll-like recepTor 
4/nf-κb-mediaTed inflammaTory 
responses Through akT inhibiTion in 
microglia

yong sik kim, md, phd; se hyun kim, md, phd; samyi shin, 
md; in-Won chung, md, phd; soon young shin, phd
Department of Neuropsychiatry, Dongguk University International 
Hospital, Dongguk University Medical School, Goyang-si, 
Gyeonggi-do, Korea (the Republic of)

Background: clozapine (czp) is an atypical antipsychotic agent used in 
the treatment of psychotic disorders including schizophrenia and bipo-
lar disorder. accumulating evidence suggests that neuroinflammation is 
closely associated with the pathogenesis of schizophrenia as well as bipolar 
disorders.
Methods: in this study, we investigated the effect of czp on anti-inflamma-
tory activity in lipopolysaccharide (lps)-stimulated microglia.
Results: czp treatment suppressed lps-induced phosphorylation of iκbα 
at ser-32 and of p65/rela at ser-468, as well as nf-κb-dependent transcrip-
tional activity, as revealed by a cis-acting reporter assay system and analysis 
of nf-κb target gene expression. czp downregulated lps-induced akt 
phosphorylation at ser-473. pharmacological akt inhibitors ameliorated 
lps-induced nf-κb activation, whereas ectopic expression of the con-
stitutively active form of akt (gag-akt) abrogated the inhibitory effect of 
czp on lps-induced nf-κb phosphorylation. removal of extracellular 
ca2+ by egTa or sequestration of intracellular ca2+ by bapTa-am 
attenuated lps-induced akt phosphorylation. Treatment with calmodulin 
(cam) antagonists and the cam kinase inhibitor, kn-93, also prevented 
lps-induced akt and nf-κb activation. ca2+/cam-mediated akt activa-
tion is critical in lps-induced nf-κb activation in microglia.
Conclusion: cam antagonism by czp plays an important role in anti-
inflammatory activity through the inhibition of akt-mediated nf-κb acti-
vation. The antipsychotic czp could be a promising agent for prevention 
of Tlr4-mediated neuroinflammation.
id: 2086969

long-Term effecTs of neonaTal 
mk-801 TreaTmenT on proTein 
TranslaTion signal paThWay in The raT 
fronTal corTeX

se hyun kim, md, phd; Tak youn, md, phd; samyi shin, md; 
hye seong kim, md; in-Won chung, md, phd
Department of Psychiatry, Dongguk University International 
Hospital, Dongguk University Medical School, Goyang-si, 
Gyeonggi-do, Korea (the Republic of)

Background: systemic injections of mk-801, a selective nmda receptor 
antagonist, into neonatal rats induce long-term neurochemical and behav-
ioral changes. it has been suggested that these changes form the neurode-
velopmental basis for schizophrenia-like behavior in rats.
Methods: in this study, postnatal 7-day (pn7) rats were treated with 
mk-801, and their frontal cortices at pn60 were examined to investi-
gate the long-term effects on the molecules in signal pathway of protein 
translation.
Results: at pn60, the rats treated with mk-801 at pn7 showed increased 
locomotor activity and deficits in prepulse inhibition, as reported previ-
ously. accompanied with the behavioral changes, the phosphorylation 
level of s6 at s240/244, which promotes protein translation initiation, was 
increased, and the phosphorylation of raptor at s792, which inhibits the 
activity of mTor signal pathway, was reduced in the rat frontal cortex at 
pn60. repeated treatments of electroconvulsive seizure (ecs) from pn51 
to pn60 ameliorated the increased locomotor activity and prepulse inhi-
bition deficits of pn7 mk-801-treated rats. in addition, ecs treatments 
recovered the pn7 mk-801-induced increase in the phosphorylation of s6 
at s240/244 and decrease in the phosphorylation of raptor at s792. in sum-
mary, long-term behavioral changes induced by neonatal mk-801 treat-
ment was accompanied with the increased phosphorylation of s6 in the 
brain, which were recovered by ecs treatments.
Conclusion: These findings may suggest an important role of aberrant long-
term activation of protein translation machinery in the mk-801 neurode-
velopmental animal model of schizophrenia.
id: 2086942

clozapine response TraiTs on a novel 
sub-chronic pcp animal model of 
TreaTmenT-resisTanT schizophrenia

amir krivoy, md1,2; michal Taler2,3; igor Tarasenku3; irit gil-ad3; 
abraham Weizman1,2

1. Psyhciatry, Geha Mental Health Center, Petach-Tikva, Israel; 
2. Psyhciatry, Sackler Faculty of Medicine, Tel-Aviv University, 
Tel-Aviv, Israel; 3. Biological Psychiatry Laboratory, Felsenstein 
Medical Research Center, Petach-Tikva, Israel

Background: The most severe form of schizophrenia is clozapine-resis-
tant schizophrenia (crs), however, there is no validated model of crs 
which can allow investigation of drug resistance and development of novel 
treatments.
Methods: mice (c57/bl males: n=9, females: n=9) were treated with sub-
chronic pcp followed by clozapine. each group went through social 
preference (sp) task at baseline, after pcp and after clozapine treatment. 
We used a selective breeding methodology in which we selected the most 
extreme non-responders and responders. response was based on the eleva-
tion of the time spent with the novel mice following clozapine treatment. 
males and females were mated to produce the trans-generational experi-
ments. We replicated the selection process on each generation (g2-g4). We 
analyzed selected biochemical parameters of brain tissues from the hippo-
campus of mice from g3 and g4 of the responsive mice line.
Results: The average score of the male group of the resistant g2 repre-
sented resistance to clozapine while females of the same group and the 
whole responsive group showed response on average. This finding is in 
concordance with the clinical observation of a more severe form of the 
disorder in male patients, manifesting with earlier age of onset and poor 
prognosis. The apparent deficit in social abilities of resistant g2 male line 
has resulted in a very low fecundity that did not allow us to continue to g3 
with the resistant colony. The responsive colony, however, was prolifera-
tive and allowed us to preform further behavioral and biochemical analysis 
to brain tissues. We observed an increase of the proportion of clozapine 
responders, on g2, g3 and g4, both on male and female groups of the 
responsive line.
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Conclusion: in this pioneer study we aimed to establish a valid clozapine-
resistant and clozapine responsive animal model through selective breed-
ing of  these traits in mice. behavioral response to clozapine treatment 
in the sp task is augmented with generations, both in the resistant and 
the responsive mice lines. The clozapine responsive mice line showed 
increment of  response rate through generation on both genders. initial 
results indicate that there is a difference between generations on indices 
of  gaba synthesis (gad67) and neurotropic factors (bdnf and its 
receptor Trk b). There was also a gender difference in the trans-gener-
ational levels of  neurotropic factors. in the future we wish to enhance 
these mice lines to gather a putative mechanism for response and resis-
tance to clozapine.
id: 2117909

region-specific, differenTial 
dysregulaTion of neuroTrophic 
signaling and neuroinflammaTion 
in rodenT models of paThological 
neurodevelopmenT

Thomas a lanz, ma; veronica reinhart, ms; simon Xi, phd; 
William m howe, phd; rouba kozak, phd; patricio o’donnell, 
md, phd
Neuroscience, Pfizer, Cambridge, MA, USA

Background: several neurodevelopmental animal models address the 
impact of  a genetic manipulation or an environmental insult on devel-
opmental brain trajectories. The df1/+ mouse models a human 22q11 
microdeletion that confers 20–30 fold increased risk of  developing 
schizophrenia, and the gestational methylazoxymethanol (mam) rats 
are exposed to a teratogen during a critical developmental period. as 
both models produce adult onset behavioral deficits related to schizo-
phrenia, we examined transcriptional alterations in adult brain tissues 
from df1/+ mice and mam rats, focusing on genes and pathways previ-
ously shown to be dysregulated in human post-mortem schizophrenia 
brains, specifically gabaergic transcripts, bdnf-Trkb signaling and 
inflammation.
Methods: brains were harvested from adult e17 mam rats and df1/+ 
mice. frontal cortex, striatum and hippocampus were micro-dissected, 
flash frozen, and rna was extracted. rna was sequenced, and results for 
pathways of interest were followed up by rT-pcr.
Results: in frontal cortex, a number of transcripts involved in inflamma-
tion were upregulated in the mam rat, including adamTs1, iTgav, 
and parp14. also upregulated in mam rat frontal cortex were truncated 
forms of the Trkb receptor and p75nTr. several gabaergic transcripts 
showed a trend toward reduction in mam frontal cortex, but only calb1 
was significantly reduced. in hippocampus, df1/+ mice showed elevations 
in many inflammatory transcripts, including those elevated in mam rat 
frontal cortex and multiple genes in the Jak-stat signaling pathway. both 
mam rats and df1/+ mice showed increased p75nTr and altered Trkb 
transcripts in hippocampus. The mam rat showed also a reduction in 
cck in hippocampus. in striatum, the df1/+ mouse showed reductions in 
cck, npy and pv. both models showed reductions in bdnf transcripts 
in striatum.
Conclusion: in summary, the mam rat and df1/+ mouse both show 
reductions in gabaergic markers and the bdnf-Trkb pathway, and 
regionally restricted increases in transcripts associated with inflamma-
tion. as schizophrenia is not a purely genetic or environmental disorder, 
these data suggest that models based on such singular events can rep-
licate some of  the molecular changes observed in schizophrenia, but a 
combination of  multiple factors may be necessary to replicate the broad 
range of  behavioral, cognitive, and neural alterations that comprise the 
disorder.
id: 2087329

long Term modulaTion of 
The endocannabinoid sysTem 
folloWing adolescenT cannabinoid 
adminisTraTion

shibani mukherjee, ph.d; kelly gleason; shari birnbaum; 
subroto ghose
psychiatry, ut southwestern medical center, Dallas, TX, USA

Background: schizophrenia is an illness of unknown pathophysiology. 
The adolescent use of cannabis is repeatedly implicated as a risk factor for 
this disease. in the mouse model, exposure to cannabinoids during adoles-
cence has persistent behavioral consequences including schizophrenia-like 
behaviors.
Methods: We conducted a series of experiments to examine the long-term 
consequences of adolescent cannabinoid exposure on receptors involved 
in endocannabinoid signaling. mice were administered with a cannabi-
noid receptor 1 (cb1) agonist, (Win 55,212-2) or vehicle for 10 days by 
i.p. injection at different developmental ages. behavioral tests and molecu-
lar studies were carried out.
Results: mice administered Win 55,212-2 (Win) at 5 weeks of  age 
display significant deficits in ppi and fear conditioning learning and 
memory paradigm. These behavioral deficits were not observed in mice 
treated with the cb1 agonist at later developmental time points. group 
i metabotropic glutamate receptor (mglur) activation drives endocan-
nabinoid synthesis and release and we previously reported changes in 
cb1 and mglur5 expression patterns in the hippocampus. here, we 
extend those studies, examining endocannabinoid genes in the frontal 
cortex and striatum in mice and a human post mortem tissue cohort of 
control and schizophrenia cases divided into individuals with and with-
out a significant adolescent cannabis use history. mice treated with Win 
55,212-2 at 5 weeks of  age show a distinct profile in cb1 and mglur5 
the frontal cortex and striatum. There is a significant upregulation of 
cb1 in both the frontal cortex and striatum while mglur5 protein lev-
els demonstrated a bidirectional expression pattern with significantly 
increases in the frontal cortex and strong trend to reduction in the 
striatum. parallel human post mortem studies using prefrontal cortex 
(ba9) tissue from control and schizophrenia cases with prior adoles-
cent cannabis use history are being analyzed. immunohistoflourescence 
experiments to localize cell type distribution of  cb1 and mglur5 are 
ongoing.
Conclusion: These data suggest that adolescent cannabinoid administration 
leads to regionally specific persistent changes in receptors involved with 
endocannabinoid signaling. These data may be relevant to understanding 
the long term sequelae of significant adolescent cannabis use and may be 
of particular importance in understanding mechanisms by which adoles-
cent cannabinoid exposure leads to molecular changes predisposing to 
schizophrenia.
id: 2087658

clozapine modulaTes dopamine release 
dopaminergic sTaTe dependenTly 
implicaTing iTs specific acTion in 
conTrasT To haloperidol

hidehiro oshibuchi, md phd; masahiko kawano; ken inada; 
Jun ishigooka
Psychiatry, Tokyo Women’s Medical University, Tokyo, Japan

Background: clozapine provides improved efficacy in treatment with 
schizophrenia, especially on the treatment-refractions and also their emo-
tional symptoms. however the mechanism/s through which the therapeutic 
benefit arises from are not fully understood. The purpose of this study was 
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to demonstrate specific biochemical mechanism/s for clozapine related to 
its clinical benefits on emotional cognitive process. for the purpose, amyg-
dala dopamine in response to an aversive conditioned cue was measured as 
a biochemical marker of the emotional cognitive processing. previously we 
had developed a stress vulnerability model which was treated with chronic 
administration of methamphetamine followed conditioned to an auditory 
cue with aversive electrical stimulation. using the model, we studied how 
clozapine influence basal dopamine release and phasic dopamine release in 
response to the aversive conditioned cue stimulation (cs).
Methods: extracellular dopamine was taken from the amygdala of freely 
moving rats by in-vivo microdialysis and analyzed by high-performance 
liquid chromatography (hplc). during the microdialysis, clozapine 1, 3 
or 10 mg/kg, or haloperidol 1 mg/kg was injected intraperitoneally and fear 
conditioned cue was subjected. The changing ratio of dopamine from the 
basal level after drug treatment and cs was analyzed.
Results: dopamine release in response to a cs was greater for metham-
phetamine-sensitized rats than non-sensitized rats. haloperidol treat-
ment increased basal level of dopamine both in non-sensitized and 
methamphetamine-sensitized rats. however, clozapine treatment did not 
elicit the increasing basal level in methamphetamine-sensitized rats at 
all while the drug increased basal level in non-sensitized rats, which was 
greater than haloperidol. both clozapine and haloperidol attenuated the 
phasic dopamine release in response to a cs both in non-sensitized and 
methamphetamine-sensitized rats. The extent of the attenuation was 
greater for clozapine than for haloperidol both in non-sensitized and 
methamphetamine-sensitized rats.
Conclusion: The results suggest that a stabilization of dopamine release 
in the amygdala during emotional processing is a common therapeutic 
mechanism of antipsychotics. The dopaminergic-state dependent action of 
clozapine suggests that some receptors bound with clozapine may function-
ally regulate due to hyper-dopaminergic conditions and which may lead to 
superior effect of clozapine on broadly varied conditions of patients with 
schizophrenia
id: 2117557

neW developmenTs in basic research of 
gene-environmenT inTeracTion: role 
for immuniTy and infecTion

mikhail pletnikov, md; phd
Psychiatry and Behavioral Sciences, Johns Hopkins University 
School of Medicine, Baltimore, MD, USA

Background: various immune and infectious factors contribute to the 
pathogenesis of schizophrenia via complex interactions with genetic risk 
factors in susceptible individuals. We have been modeling relevant gene-
environment interaction (gei) in mice that express a genetic risk factor, 
mutant disrupted-in-schizophrenia 1 (disc1), and are exposed to mater-
nal immune activation (mia) or Toxoplasma gondii (T. gondii) infection to 
model gei associated with psychotic disorders.
Methods: separate cohorts of mutant disc1 mice and their control litter-
mates were 1) prenatally exposed to mia using poly i:c at embryonic day 
9; 2) exposed to vehicle or T. gondii infection at postnatal day 30 (juvenile) 
or 60 (adult). We evaluated the neurobehavioral, immune and molecular 
changes in control and mutant disc1, exposed and unexposed mice at 
postnatal day 90.
Results: only mutant disc1 mice exposed to mia demonstrated the brain 
and behavioral alterations consistent with aspects of affective disorders. 
These behaviors were associated with decreased volumes of the amygdala 
and periaqueductal gray matter and density of spines on dendrites of gran-
ule cells of the hippocampus. mia in mutant disc1 mice affected gsk-3β 
and nf-κb-dependent transcription activation.
The brain and behavior effects of chronic T. gondii infection are dependent 
on the time of exposure to the parasite, e.g., decreased (juvenile) vs. increased 

(adult) pre-pulse inhibition of the acoustic startle following administration 
of the psychostimulant, mk-801, and associated increased (juvenile) vs. 
decreased (adult) expression of the nr1 subunit of the nmda receptor 
in the frontal cortex. chronic T. gondii infection in juvenile mutant disc1 
mice produced hypoactivity in open field in a gei manner. importantly, 
some behavioral effects of T. gondii infection can be explained by the host’s 
immune response as those phenotypes were still resent in mice exposed to 
immunogenic but replication-deficient parasites.
Conclusion: our results suggest that mutant disc1 and mia interact to 
produce a range of behavioral, brain and molecular changes consistent 
with mood disorders in humans. our studies with T. gondii infection dem-
onstrate neurobehavioral effects of gei in infected mutant disc1 mice 
and indicate that the time of exposure and immune response to the patho-
gen play major roles in shaping the abnormalities resembling schizophre-
nia-like phenotypes.
id: 2086218

The sysTemically acTive kynurenine 
aminoTransferase ii inhibiTor bff816 
aTTenuaTes conTeXTual memory deficiT 
induced by prenaTal kynurenine 
elevaTion in raTs

ana pocivavsek1; hui-Qiu Wu1; masahiro okuyama2,3; yasushi 
kajii2,3; John p bruno4; robert schwarcz1

1. Psychiatry, University of Maryland School of Medicine, 
Maryland Psychiatric Research Center, Baltimore, MD, USA; 
2. Dept II, Medicinal Chemistry Research Laboratories I, 
Research Division, Mitsubishi-Tanabe, Yokohama, Japan; 3. Dept 
II, Pharmacology Research Laboratories I, Research Division, 
Mitsubishi-Tanabe, Yokohama, Japan; 4. Psychology and 
Neuroscience, The Ohio State University, Columbus, OH, USA

Background: schizophrenia (sz), a catastrophic psychiatric disorder, 
results from a combination of genetic and environmental factors. The tryp-
tophan metabolite kynurenic acid (kyna) is an endogenous antagonist 
of α7 nicotinic acetylcholine and nmda receptors, and increases in brain 
kyna have been implicated in the pathology of sz.
Methods: based on the neurodevelopmental hypothesis of sz, we evaluated 
the possible etiological role of kyna in the disease by adding the kyna 
precursor kynurenine (kyn) (100 mg/day) to the chow fed to pregnant dams 
from embryonic day (ed) 15 to ed 22 (control: econ; kyn-treated: ekyn). 
upon termination of the treatment, all rats were fed normal rodent chow 
until the animals were evaluated in adulthood [postnatal days 56–80]. This 
prenatal treatment causes increases in hippocampal kyna and hippo-
campus-dependent cognitive dysfunctions in adulthood (pocivavsek et al., 
psychopharmacology, 2014). We now examined whether acute administra-
tion of bff816, a systemically active inhibitor of kynurenine aminotrans-
ferase ii (kaT ii), a major kyna-synthesizing enzyme in the brain (Wu 
et al., schiz. bull., 2014), normalizes neurochemistry and behavior in adult 
ekyn animals.
Results: microdialysis in the hippocampus of unanesthetized adult rats 
revealed that basal extracellular kyna levels were modestly but sig-
nificantly elevated in ekyn rats (econ: 2.3 ± 0.1 nm; ekyn: 2.8 ± 0.1 nm; 
n = 7–8/group; p < 0.01). in contrast, extracellular glutamate was decreased 
(econ: 1.9 ± 0.03  μm; ekyn 1.6 ± 0.02  μm; n  =  4–5/group; p < 0.001). 
bff816 (30 mg/kg), administered orally after baseline collections, reduced 
kyna levels in both econ and ekyn adult rats, reverting kyna in ekyn 
animals to baseline levels, and also raised glutamate levels in both econ and 
ekyn adult rats (189% and 169%, respectively). in separate adult ekyn rats, 
we confirmed contextual memory deficits, evidenced as decreased avoidance 
latency during the retention trial of the passive avoidance paradigm (econ: 
118 ± 20 s; ekyn: 43 ± 13 s; p < 0.05). pretreatment with bff816 (30 mg/
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kg, p.o.) 5 min prior to acquisition testing on day 1 attenuated this memory 
impairment (econ: 100 ± 21 s; ekyn: 116 ± 23 s; n = 14–17/group).
Conclusion: collectively, our results demonstrate that acute inhibition of 
kaT ii in adulthood may be sufficient to overcome contextual memory 
deficits that arise as a consequence of elevated brain kyna in early brain 
development.
id: 2077115

The role of nmda recepTor co-agonisTs 
in condiTioned place preference 
and locomoTor sensiTizaTion To 
cocaine: implicaTions for co-morbid 
schizophrenia and subsTance abuse

matthew d puhl, phd; alexandra r berg; anita J bechtholt; 
Joseph T coyle, md
Psychiatry, Harvard Medical School, McLean Hospital, Belmont, 
MA, USA

Background: schizophrenia is associated with high susceptibility to sub-
stance abuse. recent research suggests that dysregulation of nmda recep-
tor function via availability of receptor co-agonists, which bind at the 
allosteric glycine modulatory site (gms), may play a role in the pathopyh-
siology of both schizophrenia and drug addiction.
Methods: our laboratory has developed two transgenic mouse lines to test 
the validity of this hypothesis. The first line is a constitutive knockout of the 
synthetic enzyme that produces d-serine, serine racemase (sr). null mutants 
(sr-/-) exhibit nmda receptor hypofunction, as d-serine serves as a nmda 
receptor co-agonist. The second line is a constitutive knockdown of glycine 
transporter 1 (glyT1), which regulates synaptic glycine, another nmda 
receptor co-agonist. heterozygous mutants (glyT1+/-) exhibit nmda recep-
tor hyperfunction. We characterized the behavior of these lines in a cocaine-
induced (20 mg/kg) conditioned place preference (cpp) and locomotor 
sensitization paradigm. Then, both glyT1+/- and sr-/- mice were tested in 
the cocaine-induced cpp paradigm used previously, however, glyT1+/- mice 
were treated chronically (17 days) with gavestinel (10 mg/kg on day 1, 5 mg/kg 
on days 2–17), a gms antagonist, while sr-/- mice were treated chronically 
(17 days) with d-serine (300 mg/kg on day 1, 150 mg/kg on days 2–17).
Results: briefly, compared to WT mice, glyT1+/- mice displayed hastened 
extinction of cocaine-induced cpp, accompanied by robust cocaine-
induced reinstatement, with no change in locomotor sensitization to 
cocaine. interestingly, sr-/- mice appeared to immediately forget the 
learned preference, did not exhibit cocaine-induced reinstatement, and 
displayed attenuated locomotor sensitization to cocaine compared to WT 
and glyT1+/- mice. gavestinel caused glyT1+/- mice to immediately for-
get the learned preference, had no effect on cocaine-induced reinstatement, 
and tended to attenuate locomotor sensitization to cocaine. in sr-/- mice, 
d-serine caused an aversion to the cocaine-paired side during extinction, 
had no effect on reinstatement of cocaine-induced cpp, and tended to 
reverse the deficit in locomotor sensitization to cocaine.
Conclusion: These results further elucidate the role of nmda receptor 
co-agonists in cocaine-induced cpp and locomotor sensitization and may 
shed light on the neural mechanisms underlying co-morbid schizophrenia 
and substance abuse. also, these findings may indicate that d-serine could 
be an effective treatment for cocaine abuse.
id: 2092980

lack of clinical anTipsychoTic 
efficacy WiTh pde10a: sifTing clues 
from The ashes

christopher Joseph schmidt, phd
Neuroscience Research Unit, Pfizer, Inc, Cambridge, MA, USA

Background: The past 25 years have seen well over a dozen circuit- or patho-
physiology-based non-d2 mechanisms tested in schizophrenia yet no novel 
treatments have advanced into routine clinical use. although patient selec-
tion, trial design and clinical endpoints are receiving increased attention as 
contributors to this disappointing record, it is also important to consider 
how these prior efforts can inform future drug development programs. 
pf-2545920, a selective inhibitor of phosphodiesterase-10a (pde10a), 
was recently reported to be ineffective as a monotherapy in acute exacerba-
tion of schizophrenia.
Methods: The rationale for the clinical testing of a pde10a inhibitor was 
developed in preclinical studies comparing this mechanism and d2 recep-
tor blockade.
Results: pde10a is highly expressed in both types of striatal projection neu-
rons where it regulates camp and cgmp signaling. like d2 antagonists, 
pde10a inhibition counters the reduction in indirect pathway activity pro-
duced by dopamine and enhances the sensitivity of d2 expressing striato-
pallidal neurons to cortical stimulation. unlike d2 antagonists, pde10a 
inhibition augments the effects of dopamine signaling on the d1 expressing 
direct pathway. pde10a inhibitors are active in preclinical models of anti-
psychotic efficacy including amphetamine- or pcp-stimulated locomotion, 
car and amphetamine-disrupted auditory gating. The clinical failure of 
pf-2545920, despite its neurochemical, behavioral and electrophysiological 
similarities to d2 blockade, suggests gaps in our understanding of the clini-
cal efficacy of d2 antagonist. additional preclinical and clinical studies 
examining the differences between pde10a inhibition and d2 blockade 
have initially focused on the consequences of direct pathway activation. in 
contrast to the effects of haloperidol, both the disruption of car and the 
cataleptogenic activity of pf-2545920 are prevented by d1 agonist admin-
istration suggesting that the antipsychotic-like activity of pde10a inhibi-
tion is uniquely sensitive to elevated drive on the direct pathway. studies 
with selective cholinergic agents indicate that the disinhibition of striatal 
cholinergic interneurons during d2 blockade may be important in mitigat-
ing this complication for currently used antipsychotics.
Conclusion: The characterization of this and other distinct circuitry effects of 
d2 antagonism and pde10a inhibition has the potential to identify critical 
features of antipsychotic efficacy that will direct future efforts in this field.
id: 2097829

approaches To creaTing an animal 
model of psychosis: reverse 
TranslaTion and geneTic risk

daniel scott, ph.d.; sarah hendrix; masaya yunagi;  
carol Tamminga
Psychiatry, UT Southwestern Medical Center, Dallas, TX, USA

Background: schizophrenia is a devastating mental illness affecting approx-
imately 1% of the world’s population. schizophrenia is characterized by 
positive symptoms, also referred to as psychosis, as well as negative symp-
toms and cognitive symptoms. analysis of post-mortem human tissue from 
schizophrenic patients revealed a specific pattern of hippocampal changes 
which we believe may underlie the symptoms of psychosis: reduced glun1 
in dentate gyrus, increased glun2b-containing nmda receptors and 
increased psd95 in ca3, and increased spines on the ca3 pyramidal 
neurons. in these studies we compare two distinct methods at arriving at a 
model of psychosis in mice, and assess relevant behavioral and biochemical 
markers indicative of psychosis.
Methods: We use two strategies to arrive at an animal model of psychosis: 
the first in a reverse translational model, in which mice express a specific 
cellular phenotype consistent with data from human schizophrenics, a 
decrease in the glun1 receptor subunit in the dentate gyrus. The second 
method combines a model of genetic risk, disc1 deficiency, with envi-
ronmental risk, either neonatal or adolescent stress. These mice were then 
tested in a battery of behavioral paradigms, and their brains were examined 
for biochemical markers similar to those seen in humans.
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Results: mice with decreased glun1 expression in the dentate gyrus show a 
behavioral phenotype displaying aberrant declarative memory and deficits 
in prepulse inhibition. These mice, when treated with phencyclidine, also 
display the defining molecular characteristics. likewise, the combination of 
genetic risk and environmental stress, especially when exposed to this stress 
neonatally, also reveal deficits in these behaviors, to an extent greater than 
either of these factors alone. analysis of the molecular changes in these 
animals is currently underway.
Conclusion: our results suggest the molecular signature of schizophrenia, 
as seen in the hippocampus of human post-mortem tissue, underlies the 
behaviors of psychosis, and this effect can be induced in experimental ani-
mals through the combination of risk-associated factors.
id: 2118048

inTerplay of oXidaTive sTress paThWays 
and gluTamaTe neuroTransmission — 
gluTaThione as a neural reservoir of 
gluTamaTe

Thomas W sedlak, m.d., ph.d.; minori koga; solomon h 
snyder; akira sawa
Psychiatry and Behavioral Sciences, Johns Hopkins School of 
Medicine, Baltimore, MD, USA

Background: glutamate is the principle excitatory neurotransmitter, pres-
ent at the majority of cortical synapses, and aberrant glutamatergic signal-
ing has been implicated in schizophrenia pathogenesis. aberrant levels of 
the antioxidant, glutathione, are also increasingly recognized in schizophre-
nia, including in medication naive subjects. glutathione, a tripeptide com-
posed of the amino acids glutamate, glycine, and cysteine, serves important 
cofactor roles in antioxidant defense and drug detoxification. because of 
the considerable quantity of brain glutathione and its rapid turnover, we 
hypothesized that glutathione is a physiologically significant glutamate res-
ervoir, contributing to maintenance of glutamate levels, and possibly gluta-
mate neurotransmission.
Methods: We quantified glutamate, glutathione, oxidative stress and cyto-
toxicity in primary cortical neurons, hT22 hippocampal neurons and pc12 
after treatment with four distinct drugs that target three different enzymes 
of the glutathione cycle. electrophysiological recordings of miniature excit-
atory postsynaptic currents (mepsc) and depolarization induced calcium 
fluxes were assessed after treating with molecular inhibitors of enzymes of 
the glutathione cycle.
Results: blocking enzymes that liberate glutamate from glutathione 
(oplah, ggT) leadd to decreases in neuronal glutamate, accompa-
nied by decreases in mepsc and depolarization induced calcium fluxes. 
however, inhibiting gcl, which uses glutamate to synthesize glutathione, 
results in glutamate accumulation, increased mepsc frequency, and aug-
mented depolarization associated calcium flux. effects were not the result 
of cytotoxicity, as glutamate fluxes occur without accumulation of oxida-
tive stress or decreased cell viability. sulforaphane, a plant derived isothio-
cyanate, acutely increases glutathione and modulates glutamate, and may 
be a candidate treatment for neuropsychiatric disorders.
Conclusion: The glutathione cycle represents a significant reservoir of glu-
tamate and suggests bridges between glutamatergic dysfunction and oxida-
tive stress.
id: 2122589

nmda recepTor-mediaTed changes in 
pyramidal cell inherenT membrane 
eXciTabiliTy

steven siegel, md phd
Psychiatry, university of Pennsylvania, Philadelphia, PA, USA

Background: neuronal activity at gamma frequency is impaired in schizo-
phrenia (sz) and is considered critical for cognitive performance. such 
impairments are thought to be due to reduced n-methyl-d-aspartate 
receptor (nmdar)-mediated inhibition from parvalbumin (pv) inter-
neurons, rather than a direct role of impaired nmdar signaling on pyra-
midal neurons. however, recent studies suggest a direct role of pyramidal 
neurons in regulating gamma oscillations. in particular, a computational 
model has been proposed in which phasic currents from pyramidal cells 
could drive synchronized feedback inhibition from interneurons. as such, 
impairments in pyramidal neuron activity could lead to abnormal gamma 
oscillations. however, this computational model has not been tested experi-
mentally and the molecular mechanisms underlying pyramidal neuron dys-
function in sz remain unclear.
Methods: in the present study, we tested the hypothesis that sz-related phe-
notypes could arise from reduced nmdar signaling in pyramidal neurons 
using forebrain pyramidal neurons specific nmda-r1 knocked-out mice.
Results: The mice displayed increased baseline gamma power as well as 
social and cognitive impairments. These phenotypes were associated with 
increased pyramidal cell excitability due to changes in inherent membrane 
properties. interestingly, mutant mice showed decreased expression of 
girk2 channels, which has been linked to increase neuronal excitability.
Conclusion: our data demonstrate for the first time that nmdar hypo-
function in pyramidal cells is sufficient to cause electrophysiological, 
molecular, neuropathological and behavioral changes related to sz.
id: 2118489

reverse TranslaTion animal model 
of hippocampal dysfuncTion in 
schizophrenia

sarah southcott, b.s.1; masaya yanagi2; Jacob lister3;  
carol Tamminga1

1. Molecular Psychiatry, University of Texas Southwestern Medical 
Center, Dallas, TX, USA; 2. Kindai, Higashiosaka, Japan; 3. Yale, 
New Haven, CT, USA

Background: animal models for psychosis have been inadequate because 
the cellular and molecular characteristics of the condition itself  have been 
obscure. as the disease neurobiology is advancing, it is becoming possible 
to develop animal models through reverse translation, mimicking the biol-
ogy of the human condition. We have focused on modeling hippocampal 
pathology and its learning and memory component as it informs psychosis.
Methods: To explore a reverse translation animal model, we took two 
approaches. We crossed a pomc-cre mouse line with a floxed p-glun1 
mouse to create a dg-specific knock down of glun1 protein in the animal. 
next we modified this mouse model using a 4-week phencyclidine (pcp) 
paradigm.
We tested hippocampus dependent behaviors (i.e. fear conditioning) as well 
as pre pulse inhibition. in order to evaluate our target proteins western 
blots were performed.
Results: The dg-specific glun1 knock down animals have reduced levels 
of glun1 restricted to dg (WT n=7; ko n=7). behaviorally, these mice 
show decreased pre-pulse inhibition, reduced learning in the morris Water 
maze, increased freezing in a fear conditioning paradigm (contextual fc 
p=0.04; cued fc p=0.004) and an increased latency to respond in the pas-
sive avoidance paradigm (p=0.01). in tissue, we met the tissue phenotype 
of reduced glun1 in dg but failed to generated the psychosis fingerprint 
of increased synaptic strengthen marker in ca3 at the nmda receptor.
however, the 4-week pcp animal model showed both the behavioral 
phenotype of psychosis (noted above) and molecular evidence reflecting 
both the dg glun1 reduction and the psychosis finger-print (increased 
glun2b: WT n=7; ko n=7; p=0.035) in ca3.
Conclusion: based on our human studies, we have developed the model 
that in schizophrenia psychosis ca3 is constitutively hyperactive as a 
risk factor for psychosis. When the hypersensitive molecular targets in 
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ca3 get sufficiently over-whelmed by the excitatory mossy fiber path-
way and/or other afferents, then psychosis can result. We have suggested 
that psychosis can result from the hyperactivity-induced increased 
associations, with occasional mistaken associations, resulting in false 
memories, some with delusional content, which then get laid down in 

long-term memory—what we would then describe as delusions and hal-
lucinations. because this psychosis model includes behaviors and molec-
ular changes which can both be recreated and modeled in an animal, we 
can test molecular correlates of  these conditions using a mouse model.
id: 2114625
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Biomarkers: Electrophysiology; Eye Movement 
Physiology

TransdiagnosTic psychiaTric sympToms 
relaTed To visual evoked poTenTial 
abnormaliTies

Jeffrey s bedwell, ph.d.1; pamela d butler2; chi c chan1; 
benjamin J Trachik1

1. Department of Psychology, University of Central Florida, 
Orlando, FL, USA; 2. Nathan Kline Institute for Psychiatric 
Research, Orangeburg, NY, USA

Background: early visual processing abnormalities have been reported across 
a range of psychotic and mood disorders, but are typically examined within a 
particular disorder. The current study used a novel transdiagnostic approach 
to examine broad diagnostic classes, clinician-rated current symptoms, and 
self-reported personality traits in relation to visual processing abnormalities.
Methods: We examined transient visual-evoked potentials (veps) using 
electroencephalography from 48 adults from the community (mean 
age  =  35.88; 56% female), representing a wide range of  psychotic, 
mood, and anxiety disorders, including a subset with no disorder. 
stimuli were low contrast 8 x 8 check arrays presented on green and 
red backgrounds.
Results: individuals with a schizophrenia-spectrum disorder had a reduced 
mean amplitude of the vep p1 component in the red background con-
dition, as compared to the rest of the sample. in contrast, there was no 
difference in p1 amplitude between either individuals with a history of psy-
chosis or a history of a mood disorder without psychosis when compared 
to remainder of sample. across entire sample, individuals with higher cli-
nician-rated emotional withdrawal or higher self-reported eccentric/disor-
ganized behavior had a reduced p1 amplitude with the green background. 
The n1 amplitude did not relate to any psychiatric variable.
Conclusion: While preliminary, it appears that a reduced p1 amplitude may 
be particularly prominent in schizophrenia-spectrum disorders and, regard-
less of diagnosis, individuals who have high levels of emotional withdrawal 
or eccentric/disorganized behavior. This study also provides an example of 
a novel methodological framework for examining a broader array of bio-
markers using an rdoc approach.
This project was funded by an internal university “seed” grant to author 
Jsb from the university of central florida college of sciences and office 
of research and commercialization.
id: 2088045

a sysTemaTic revieW of sTudies on hearT 
raTe variabiliTy in schizophrenia

anusha bhat1; hulegar a abhishekh2; Trichur r raju2;  
Talakad n sathyaprabha2

1. Intern, Raichur Institute of Medical Sciences, Raichur, India; 
2. Neurophysiology, National Institute of Mental Health and 
Neurosciences, Bangalore, India

Background: increased cardiac mortality and morbidity is reported in 
patients with schizophrenia. several factors such as physical inactivity, 
substance abuse and adverse effects of antipsychotics are hypothesized to 
have causative role in this phenomenon. apart from the above factors dys-
regulated autonomic function might contribute to increased risk of cardiac 
death. heart rate variability (hrv) is a non-invasive tool to characterize 
cardiac regulation. several authors have reported aberration in the hrv 
parameters in schizophrenia patients as well as first degree relatives of 

patients. This systematic review aims at summarizing the evidences on vari-
ous hrv measures in schizophrenia.
Methods: We conducted systematic review in the pubmed using key terms 
“schizophrenia”, “heart rate variability”, “hrv”. Total of 83 articles were 
retrieved. abstracts were screened for the relevance. The studies which 
included at least one measure of hrv were included. forty studies met the 
inclusion criteria.
Results: majority of the studies reported decrease in the high frequency 
(hf) parameter of hrv suggesting loss of vagal tone. however, low fre-
quency (lf) and lf/hf ratio findings were notably discordant, as studies 
reported either increased values or negative findings. similarly, associa-
tion between hrv measures and symptom severity was not consistent. 
abnormalities in hrv were noted both in drug naïve patients and medi-
cated patients. first degree relatives of schizophrenia patients demon-
strated aberration in hrv measures.
Conclusion: overall results indicate dysregulation of vagal function in 
schizophrenia. evidences indicate that hrv abnormality particularly vagal 
tone disruption might be a trait marker. These results might have implica-
tion in understanding pathophysiology of schizophrenia as well as in devel-
oping therapeutics such as vagal nerve stimulation. hrv might be a good 
tool to study the cardiovascular adverse effect of antipsychotics.
id: 2075656

errors in memory guided 
saccades could be an oculomoTor 
endophénoTypic marker for subJecTs 
belonging To The schizophrenia 
specTrum?

simona caldani, phd student1,2; maria pia bucci1; Jean charles 
lamy2; magali seassau3; narjes bendjemaa4; remi gadel4; 
raphael gaillard4; isabelle amado, psychiatrist, md, phd4; 
marie odile krebs4

1. UMR 1141 Inserm, Université Paris Diderot, Hôpital Robert 
Debré, Paris, France; 2. 2Institut du Cerveau et de la Moelle 
Epinière, Groupe Hospitalier Pitié-Salpêtrière, Paris, France; 
3. e(ye)BRAIN, www.eye-brain.comwww.eye-brain.com, Ivry-
sur-Seine, France; 4. Inserm U894, Hôpital Sainte-Anne, Service 
Hospitalo-Universitaire de santé mentale et thérapeutique, Paris, 
France

Background: landgraf et al. (2007) suggested that abnormalities in mem-
ory guided saccades in biological relatives of schizophrenic patients could 
be related for an endophenotypic marker.
Methods: memory guided saccades were recorded in four groups of sub-
jects: 30 patients with schizophrenia (panns mean = 61.4 ± 3.6; mean age 
27.03 ± 0.8 years); 22 non psychotic healthy siblings (age: 27.18 ± 1.8 years); 
15 subjects at high risk of developing schizophrenia (age: 21 ± 0.6 years) 
and 31 controls (age: 25.5 ± 0.7  years). binocular eye movements were 
recorded using an infrared video-oculography system (mobilebT®). The 
amplitude of memory saccades was randomly (6°, 12°, 18°) to the right and 
to the left side and the period of memorization was also randomly chosen 
(1, 2, 4 and 8 sec). We measured the percentage of errors, the peak velocity, 
the primary and the final gain of memory guided saccades.
Results: patients, siblings and high risk groups showed significant higher 
error rates in performing memory guided saccades with respect to control 
group; the primary gain was significantly greater in high risk group com-
pared to patients and siblings groups.
Conclusion: The alterations of  the memory guided saccades in the high 
risk group supports the hypothesis of  an oculomotor endophenotypic 
marker. The high errors reported in memory guided saccades perfor-
mance could be related to a deficit in saccade planning and triggering and 
to a lack of  control of  inhibitory processes according to clementz et al. 
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(1994), mcdowell et al. (2001) and landgraf  et al. (2007). The gain differ-
ence found in patients and siblings compared to high risk group could be 
due to abnormalities in working memory. a larger sample of  subjects at 
high risk of  developing schizophrenia is needed to confirm these findings.
id: 2083285

movemenT abnormaliTies predicT 
TransiTioning To psychosis in 
individuals aT clinical high risk for 
psychosis

dallas callaway, m.a.1; diana perkins2; scott Woods3; lu liu1; 
Jean addington, phd1

1. Department of Psychiatry, University of Calgary, Calgary, 
AB, Canada; 2. Department of Psychiatry, University of North 
Carolina at Chapel Hill, Chapel Hill, NC, USA; 3. Department of 
Psychiatry, Yale University, New Haven, CT, USA

Background: improving upon the predictive validity of determining the 
transition from high risk to actual psychosis is a primary aim of early 
intervention research and previous work (e.g., mittal & Walker, 2007) has 
suggested that premorbid spontaneous dyskinesias or movement abnor-
malities may be one possible predictor.
Methods: dyskinetic movements were assessed with the abnormal 
involuntary movement scale (aims) at baseline of  a multisite lon-
gitudinal study of  148 neuroleptic-naïve individuals at clinical high 
risk (chr) of  developing psychosis. all participants met criteria of 
prodromal states based on the structured interview for psychosis-risk 
syndromes (sips; mcglashan, Walsh, & Woods, 2010); 145 (97.98%) 
met attenuated positive symptom syndrome (apss) criteria, one (0.67%) 
met genetic risk and deterioration (grd) criteria, and two (1.35%) met 
both apss and grd criteria. apss includes the onset or worsening 
of  subthreshold level disturbances in thought content, thought pro-
cesses, and/or perceptual abnormalities over the past year whereas grd 
requires either a first degree relative with a psychotic disorder diagnosis 
or the participant having schizotypal personality disorder in conjunc-
tion with at least a 30% drop in functioning on the general assessment 
of  functioning scale over the past year. mean age of  the sample was 
19.77 (4.60) years and the majority was caucasian (77.00%).
Results: Twenty-eight (18.92%) individuals transitioned to a psychotic dis-
order over the course of the study. mann-Whitney u group comparisons 
between transitioned and non-transitioned individuals indicated that, rela-
tive to those that were not observed to transition, participants that developed 
a psychotic disorder exhibited greater baseline spontaneous dyskinesias of 
the facial muscles, jaw, upper extremity, trunk, and, at a trend-level, tongue. 
moreover, increased dyskinetic movements at baseline resulted in a more 
than two-fold increase in odds (or = 2.22, 95% ci = 1.19–4.15) of develop-
ing a psychosis for each 1-point increase in aims scale score.
Conclusion: These findings suggest (a) that dyskinetic movements may con-
stitute primary features of emerging psychosis rather than pure artifact of 
neuroleptic pharmacotherapy and (b) that individuals with greater premor-
bid dyskinetic movements may comprise a subset of chr individuals at 
inordinate risk to decompensate into psychosis.
id: 2084668

developmenT of a blood-based 
molecular biomarker TesT for 
idenTificaTion of schizophrenia prior 
To disease onseT

man kuan chan, phd1; marie odile krebs2,11; david cox1; 
paul guest1; robert yolken3; hassan rahmoune1; matthias 

rothermundt4,12; Johann steiner, md5; f markus leweke6; nico 
Jm van beveren7; david W niebuhr8; natalya s Weber8; david 
n cowan8; paula suarez-pinilla9; benedicto crespo-facorro9; 
célia mam-lam-fook2,11; Julie bourgin2,11; richard J Wenstrup10; 
rajesh r kaldate, ms10; Jason d cooper1; sabine bahn, md 
phd mrcpsych1

1. Department of Chemical Engineering and Biotechnology, 
University of Cambridge, Cambridge, United Kingdom; 
2. Laboratoire de Physiopathologie des Maladies Psychiatriques 
(INSERM), Université Paris Descartes, Sorbonne Cité, Paris, 
France; 3. Johns Hopkins University School of Medicine, 
Baltimore, MD, USA; 4. University of Muenster, Muenster, 
Germany; 5. Department of Psychiatry, University of Magdeburg, 
Magdeburg, Germany; 6. Central Institute of Mental Health, 
Medical Faculty Mannheim, University of Heidelberg, 
Mannheim, Germany; 7. Department of Neuroscience, Erasmus 
MC, Rotterdam, Netherlands; 8. Walter Reed Army Institute of 
Research, Silver Spring, MD, USA; 9. CIBERSAM, University 
Hospital Marqués de Valdecilla, University of Cantabria 
-IDIVAL, Santander, Spain; 10. Myriad Genetic Laboratories, 
Salt Lake City, UT, USA; 11. Hôpital Sainte-Anne, Centre 
d’évaluation des Jeunes Adultes et Adolescents (C’JAAD), 
Service Hospitalo-Universitaire, Faculté de Médecine Paris 
Descartes, Paris, France; 12. Evangelisches Klinikum Niederrhein, 
Oberhausen, Germany

Background: no validated blood tests exist to identify individuals at risk 
of developing schizophrenia. The aim of our work was to identify, validate 
and evaluate the performance of a panel of serum biomarkers for predic-
tion of schizophrenia.
Methods: The study consisted of  three phases comprising 957 individu-
als. phase i was a meta-analysis involving five independent cohorts of  127 
first-onset antipsychotic-naive schizophrenia patients and 204 controls 
to identify a panel of  diagnostic serum biomarkers. phase ii involved 
validation of  the panel using two additional cohorts of  93 schizophrenia 
patients and 88 controls. phase iii was predictive testing of  the panel in 
two independent retrospective cohorts: (1) usa military personnel who 
were diagnosed subsequently with schizophrenia (n=75), bipolar disor-
der (n=110), or remained healthy controls (n=184); (2) help-seeking indi-
viduals with prodromal symptoms who later developed (n=18) or did not 
develop (n=58) schizophrenia. diagnostic/predictive performance of  the 
serum biomarker panel was measured by the roc-auc (sensitivity and 
specificity).
Results: an optimal set of  26 serum biomarkers was selected by meta-
analysis of  the five patient cohorts. Testing this panel using the two 
validation cohorts gave an auc of  0.97 [95% ci=0.95–1.00] for schizo-
phrenia detection. analysis of  the military cohort yielded an auc 
of  0.90 [0.86–0.95] for pre-schizophrenia and 0.53 [0.46–0.61] in pre-
bipolar disorder personnel, indicating that this panel only showed high 
predictive performance for detection of  schizophrenia. The auc was 
0.82 [0.71–0.93] for prediction of  schizophrenia conversion in the psy-
chiatric help-seeker cohort, and this increased to 0.90 [0.82–0.98] when 
caarms positive subscale symptom scores were incorporated into 
the model.
Conclusion: We report the development of a serum biomarker panel with 
excellent predictive performance to identify patients before disease onset. The 
current findings may represent the first successful steps towards meeting the 
critical need for early intervention in psychiatry. further developments of a 
combined molecular/symptom-based test will aid clinicians in identification 
of vulnerable patients early in the disease process, allowing more effective 
therapeutic intervention. This research was supported by the stanley medical 
research institute and the eu-fp7 schizdX research programme.
id: 2085255
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Temporal and fronTal audiTory 
encoding abnormaliTies and 
associaTed gray-maTTer loss predicT 
aTTenTion deficiTs in schizophrenia

yuhan chen1; breannan stone2,3; J christopher edgar1; 
mingxiong huang4,5; michael hunter3,6; José cañive2,3

1. Radiology, The Children’s Hospital of Philadelphia, 
Philadelphia, PA, USA; 2. Psychiatry, University of New Mexico 
School of Medicine, Albuquerque, NM, USA; 3. Psychiatry, New 
Mexico Raymond G. Murphy VA Healthcare System, Albuquerque, 
NM, USA; 4. Radiology, University of California, San Diego, San 
Diego, CA, USA; 5. Radiology, San Diego VA Healthcare System, 
San Diego, CA, USA; 6. Psychology, University of New Mexico, 
Albuquerque, NM, USA

Background: superior temporal gyrus (sTg) auditory encoding abnormali-
ties, sTg gray-matter loss, and cognitive deficits are all candidate schizo-
phrenia (sz) endophenotypes. studies showing associations between sTg 
function, sTg gray matter, and cognition indicate that these endopheno-
types are connected. as frontal regions are involved in auditory encoding, 
the present study evaluated associations between whole-brain auditory 
encoding network attributes (function and structure) and attention in 
healthy controls (hc) and sz to understand how brain biomarkers con-
tribute to cognitive endophenotypes.
Methods: magnetoencephalography (meg) recordings to click stimuli 
were obtained from 69 sz and 70 hc. vector-based spatial-temporal 
analysis using l1-minimum-norm provided whole-brain maps of activity 
from 80-130ms (m100). gray-matter cortical thickness (cT) and a compos-
ite measure of attention (mean z-scores from digit span forward, spatial 
span forward, and cpT clinical index) were also obtained.
Results: sz had weaker m100 responses than hc in bilateral sTg and 
bilateral inferior frontal gyrus (ifg). in contrast, sz had stronger m100 
activity than hc in left superior frontal gyrus (sfg). in sz, sTg and 
sfg activity was related, with stronger left sfg m100 responses associ-
ated with weaker left sTg m100 responses. reduced cT in sz versus hc 
was observed at all areas showing weaker m100 activity in sz. increased 
cT predicted stronger m100 activity in bilateral sTg and right ifg, 
although this function-structure relationship was absent in sz for the left 
sTg. in regions where sz showed weaker m100 activity than hc, stronger 
m100 activity and increased cT predicted better attention, with associa-
tions again absent in sz for the left sTg. finally, stronger m100 activity in 
left sfg (area where sz > hc) predicted poorer attention in both group.
Conclusion: present findings suggest that abnormally increased left sfg 
m100 activity in sz may disrupt early left sTg encoding, with increased 
left sfg activity (and decreased left sTg activity) associated with cognitive 
impairment. although weak m100 responses in sz were generally associ-
ated with cT pathology, a lack of left sTg function-structure-cognition 
associations in sz indicated greater disruption in left sTg versus other 
auditory network nodes. present findings suggest that treatments targeting 
gray-matter loss and/or normalizing auditory encoding network activity, 
with a focus on left sTg, may improve cognitive ability in sz.
id: 2117984

anTibodies againsT gliadin buT noT 
anTibodies againsT deaminaTed gliadin 
pepTides are freQuenT in schizophrenia 
paTienTs

daniela cihakova, md,phd1,2; monica v Talor1; katrina rodriguez4; 
haley demyanovich4; deanna l kelly3; William W eaton4

1. Pathology, Johns Hopkins University, Baltimore, MD, USA; 
2. W. Harry Feinstone Department of Molecular Microbiology and 

Immunology, Johns Hopkins Bloomberg School of Public Health, 
Baltimore, MD, USA; 3. Maryland Psychiatric Research Center, 
University of Maryland School of Medicine, Baltimore, MD, USA; 
4. Department of Mental Health, Johns Hopkins Bloomberg School 
of Public Health, Baltimore, MD, USA

Background: an association between gluten sensitivity and schizophrenia 
has been reported, but it is unclear which serum biomarkers of gluten sen-
sitivity are elevated. The presence of antibodies against either native gliadin 
protein (gliadin antibodies or aga) or deaminated gliadin peptides (dgp 
antibody). The dgp antibody assay is a more specific and sensitive diag-
nostic test for celiac disease. here we compare presence of gliadin and dgp 
antibodies in sera of schizophrenia patients.
Methods: patients were referred by the Johns hopkins hospital community 
psychiatry program or the maryland psychiatric research center for a dou-
ble-blind randomized controlled trial of a gluten-free diet for treatment of 
gliadin-positive schizophrenia. all subjects had a diagnosis of schizophre-
nia or schizoaffective disorder and were between ages 18 and 64, both sexes 
were included. sera were analyzed for antibodies against gliadin iga and 
igg (inova 708650, 708655), dgp iga and igg (704520, 704525) and 
h-tTg iga (708760). results were interpreted according to the manufac-
turer guidelines (that is negative = less than 20u, weak positive = 20–30 u 
and moderate to strong positive = over 30u).
Results: out of 40 schizophrenia patients only one (2.5%) was weakly posi-
tive for dgp iga antibodies and none were positive for dgp igg, which is 
not statistically different from the 2.1% and 0.6% positivity in non-celiac con-
trols reported by the manufacturer. however, 5 out of 40 of schizophrenia 
patients (12.5%) were positive for gliadin iga (2 strongly positive) and 18 out 
of 40 patients (45%) were positive for gliadin igg (14 strongly positive). all 40 
patients were negative for tTg iga antibodies, excluding the possibility of undi-
agnosed celiac disease. according to the manufacturer only 3% or 5% of nor-
mal healthy controls are positive for gliadin iga or igg antibodies, respectively.
Conclusion: forty-five percent of schizophrenia patients are positive for gliadin 
igg antibodies and 12.5% are positive for gliadin iga antibodies, a much higher 
proportion than expected based on normal healthy controls data. all patients 
except one weakly positive were negative for dgp igg and iga antibodies. 
The exclusive presence of anti-gliadin antibodies rather than dgp antibodies 
in the absence of tTg antibodies, underscores that the pathogenetic mechanism 
for gluten sensitivity associated with schizophrenia is different from that for 
celiac disease. This work was supported by nimh r34 mh100776-01.
id: 2117841

probabilisTic assessmenTs of TransiTion 
risk in The psychosis prodrome

scott richard clark, mbbs, phd; klaus oliver schubert; 
bernhard Theodor baune
Discipline of Psychiatry, University of Adelaide, Adelaide, SA, 
Australia

Background: The relatively poor predictive accuracy of clinical assessments 
used to predict the transition of individuals at clinical high risk (chr) to 
a first episode of psychosis (fep) limits clinical decision-making around 
the choice of appropriate interventions and is reflected in clinical guidelines 
promoting a ‘watch and wait’ approach.
Methods: using data from published studies we developed a predictive 
model of transition to psychosis based on the odds ratio form of bayes’ 
rule. We simulated scenarios at low pretest probability (0.075) reflecting the 
general public and moderate pretest probability (0.5) reflecting a clinical 
sample, where clinical interview, neurocognitive testing, structural mag-
netic resonance imaging (mri) and electrophysiology are part of the initial 
assessment process of a chr individual.
Results: simulation suggests that for members of the general population 
reporting occasional psychotic symptoms, at least 2 assessments (clinical 
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interview for uhr criteria + cognitive assessment) are necessary to con-
fidently determine low risk for transition to psychosis (probability < 0.2). 
To confidently identify individuals at high risk of transition (probability 
> 0.8) at least 4 multimodal assessments are required. in a clinical sample 
with an increased base rate of transition at least three modalities of inves-
tigation are required to arrive at clinically meaningful conclusions. adding 
an additional investigation appears particularly important for the group 
of patients whose first three assessments are inconsistent. changing the 
sequence of assessments had little impact on overall findings in the simula-
tion of general populations. however, at the higher base rate in clinical 
samples, performing mri and electrophysiology before clinical and cogni-
tive assessments produces strong predictive accuracy for some individuals. 
in those with inconsistent tests at least 4 assessments are still required to 
produce clinically meaningful prediction of psychosis risk.
Conclusion: our findings indicate that for most at-risk patients, at least 
three types of assessment are necessary to arrive at a clinically meaningful 
differentiation into high, intermediate, and low-risk groups. in particular, 
patients with equivocal results in the initial assessments require additional 
diagnostic testing to produce an accurate risk profile. This suggests that 
multimodal assessment of patients at chr of psychosis is required to 
accurately predict the risk of transition.
id: 2118472

concepTual approaches To The 
idenTificaTion of psychosis TaXa, 
bioTypes and oTher classifiers

brett a clementz, ph.d.
Psychology and Neuroscience, University of Georgia, Athens, GA, USA

Background: classification and treatment of brain diseases subsumed by psy-
chiatry rely on clinical phenomenology. available data indicate this scheme 
is untenable. other branches of medicine have demonstrated that biological 
differentiation can result in classification of diseases with remarkably simi-
lar clinical presentations and pathology into distinct disorders. clearly there 
is overlap in susceptibility across the psychoses, and considerable similarity 
between different psychotic disorders on symptoms, illness course, neurocog-
nition, psychophysiology, and neurobiology. it is probable that clinical phe-
nomenological diagnoses fail to capture neurobiologiocal distinctiveness, and 
that such distinctiveness is obscured by reliance on this diagnostic approach 
as gold standards for testing the utility of neurobiological variables.
Methods: b-snip consortium sites recruited, fully clinically character-
ized, and obtained multivariate biomarker panels on psychosis probands 
(n=711), their first-degree relatives (n=883) and demographically compara-
ble healthy subjects (n=278). six laboratory tasks that assess brain function 
at the neuro-cognitive/perceptual level were used for subsequent analyses: 
(i) bacs, (ii) pro- and (iii) anti-saccades, (iv) stop signal, and auditory 
erp (v) paired-stimuli and (vi) oddball tasks. individual and multivariate 
composite variable within-subject repeatability (e.g., intra-subject reliability 
estimates) and group membership classification accuracy (for dsm diagno-
ses and a novel psychosis subgroup scheme we call psychosis biotypes) will 
be determined for these variable sets.
Results: analyses address the following specific hypotheses:
1. individual variable repeatability are moderate to high, too high to 
account for the large intra-dsm diagnostic group variance seen for these 
individual variables.
2. composite variable repeatability is higher than for individual variables, 
but these composites do not help sufficiently to reduce dsm diagnostic 
group variance on these composites.
3. no individual variable is superior to composites for classifying individual 
cases into their respective diagnostic group. This is true for both dsm diag-
noses and for the novel biotype subgrouping scheme.
Conclusion: The within dsm diagnosis variance seen on reliable and neu-
robiologically meaningful psychosis biomarkers leads to the thesis that 

classification and conceptualization of the psychoses may require, at least 
partially, foregoing reliance on clinical phenomenology for their primary 
definition.
id: 2118612

modulaTion of visual corTeX acTiviTy 
in psychosis as a funcTion of cogniTive 
conTrol during saccadic Tasks

brett a clementz, ph.d.1; matt hudgens-haney1; Justin knight1; 
lauren ethridge2; Jennifer e mcdowell1; John a sweeney2

1. Psychology and Neuroscience, University of Georgia, Athens, 
GA, USA; 2. Psychiatry, UT-Southwestern, Dallas, TX, USA

Background: an highly studied behavior is the antisaccade response. 
psychosis probands and their family members (notably in sz families) 
make more errors than normal during such tasks, suggesting anti-per-
formance may index constitutional liability for sz. antisaccade data are 
consistent with the thesis of a primary, perhaps genetically-mediated, 
deficit in prefrontal control of behavior among psychosis cases. although 
deceptively simple, the task of looking away from novel targets depends 
on distinct component processes that are difficult to separate using behav-
ioral data alone. decomposing the elements of task performance, and their 
distinct neural substrates, is crucial for achieving the goal of using anti-
performance as an optimally effective psychosis biomarker.
Methods: To decompose neural elements of performance, we used varia-
tions of pro- and anti-tasks while measuring the visual steady-state 
response (vssr) with dense array eeg during response preparation. 
subjects were 57 healthy, 43 sz, and 43 bipolar disorder with psychosis 
(bdp) cases. Three checkerboards (one at central fixation and 2 at possible 
peripheral target locations) were presented. The central checkerboard was 
luminance modulated at 15 hz for 5 sec prior to a saccadic response, with 
subjects knowing on every trial whether they were to perform a pro- or 
anti-response. neural activity at the oscillation frequency during baseline 
(before trail onset) and steady state stimulation (but before peripheral cue 
onset) were quantified using frequency domain analyses.
Results: psychosis subjects made more errors than normal on anti-saccade trials.
during baseline:
1. some psychosis cases had lower activity than healthy subjects prior to 
eventual pro- trials at the steady-state frequency (before trial onset).
2. prior to anti-saccade trials, however, the groups had more similar activity 
at the eventual steady-state oscillation frequency.
during stimulation:
1. psychosis subjects had lower neural activations than healthy subjects 
(less increase above baseline across both pro- and anti-trials; main effect 
of group).
2. both healthy and bdp subjects increased activity on anti- compared to 
pro-trials in relation to the central stimulus; sz showed little evidence of 
such a neural modulation (group by task interaction).
Conclusion: different neural features can account for similar manifestations 
of behavioral control failures across psychosis diagnoses. comparing baseline 
and stimulus-evoked responses is critical for appreciating these differences.
id: 2119130

missing sTimulus mmn in schizophrenia: 
freQuency decomposiTion reveals 
deficienT audiTory gesTalT formaTion

brian a coffman, ph.d.; sarah m haigh; alexis mccathern; 
Timothy kevin murphy, bachelor of science; dean 
salisbury, phd
Psychiatry, The University of Pittsburgh School of Medicine, 
Pittsburgh, PA, USA
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Background: formation of solitary percepts is necessary for interpreta-
tion of auditory patterns, for example, in speech and music perception. 
deviance from expectations based on perceptual grouping is reflected in the 
auditory mismatch negativity (mmn). mmn can be generated even when 
the deviant stimulus is no stimulus at all (i.e. an expected tone is missing). 
The degree to which this response is truly related to violation of an audi-
tory gestalt vs. an ongoing oscillation due to stimulus repetition is debated.
Methods: oscillatory activity related to auditory patterns was examined 
in a missing stimulus mmn paradigm. groups of  six tones (50 ms. dura-
tion, 330 ms. stimulus onset asynchrony [soa], 400 trials), were presented 
with an inter-trial interval (iTi) of  800 ms while schizophrenia patients 
(sp; n=13) and healthy controls (hc; n=15) watched a silent video. in 
50 trials, the 6th tone was dropped resulting in a deviant 5-tone group. 
our previous work showed that the missing 6th tone generated an appar-
ent mmn in hc but not in sp. To determine whether this was a true 
mmn or whether the apparent mmn reflected a reverberant oscillation, 
we examined activity after both 5- and 6-tone trains. The evoked potential 
to each tone in the train was evident as an alpha burst of  ~9 hz, reflecting 
the p1, n1, and p2 (note this does not imply that the evoked potentials 
were bursts of  alpha-band oscillations). We focused analysis on activity 
following the missing 6th stimulus (m6) and the homologous window fol-
lowing a 6-tone standard group (missing 7th, m7). if  5 tones caused the 
brain to oscillate, then, logically, so should 6 tones. if  only the 5-tone 
sequence generated a response, the response must be mmn to a violation 
of  expectation.
Results: interactions were present between group (sp vs. hc) and time-window 
(m6 vs. m7) for both anterior (fcz) and posterior (pz) alpha-band ero’s 
(p<0.05). differences between m6 and m7 ero’s were significant only for 
hc (p<0.01), with greater activity for m6, indicating a true mmn response. 
during m6, this response was greater for hc than sp (p<0.05), while during 
m7, alpha power was greater for sp than hc (p=0.06, trend-level).
Conclusion: The results suggest that hc formed gestalt groups and that the 
missing 6th tone generated a mmn. by contrast, schizophrenia partici-
pants did not form gestalts. rather, alpha-band activity was comparable for 
m6 and m7, suggesting that only oscillatory activity was present.
id: 2118562

increased neural noise is relaTed To 
The psychosis-like effecTs of Thc

Jose a cortes-briones, phd1,2; John daniel cahill1,2; patrick 
david skosnik1,2; daniel h mathalon3,4; ashley Williams1,2; 
richard andrew sewell1,2; brian J roach4; Judith m ford3,4; 
mohini ranganathan1,2; deepak cyril d’souza1,2

1. Psychiatry Service, VA Connecticut Healthcare System, West 
Haven, CT, USA; 2. Department of Psychiatry, Yale University, 
New haven, CT, USA; 3. Department of Psychiatry, University 
of California San Francisco, San Francisco, CA, USA; 4. Mental 
Health Service Line, San Francisco VA Medical Center, San 
Francisco, CA, USA

Background: neural noise -the randomness of brain activity- is 
increased in schizophrenia. increased neural noise may disrupt informa-
tion processing thus contributing to psychosis. This raises the possibil-
ity that increased neural noise may underlie the psychosis-like effects of 
Δ9-tetrahydrocannabinol (Thc).
Methods: The acute effects of Thc on neural noise and power were studied 
in the baseline eeg of 24 healthy humans. participants completed three 
test days during which they received intravenous Thc (placebo, .015 and 
.03mg/kg) in a double-blind, randomized, cross-over, and counterbalanced 
design. neural noise in the eeg was measured using lempel-ziv complex-
ity (lzc), a non-linear measure of signal randomness. a 5-factor model 
of the positive and negative syndrome scale (panss) was used to mea-
sure psychosis-like effects. relevant analyses included signal power as a 
covariate.

Results: Thc increased lzc in a dose-dependent manner: the higher dose 
showed increased lzc compared to both the lower dose and placebo, and 
the lower dose showed increased lzc compared to placebo (all ps<.001). 
analogous dose-related effects of Thc were observed on panss factors (all 
ps<.03). The regressions of panss factors on lzc revealed a strong positive 
relationship between lzc and the positive (β=.685,p<.001) and disorganiza-
tion (β=.754,p<.001) symptoms factors but not between lzc and the nega-
tive symptoms factor (p>.1). in addition, Thc reduced signal power during 
both active drug conditions compared to placebo (ps=.029) but no relation-
ship was observed between signal power and panss factors (all ps>.1).
Conclusion: at doses that induced psychosis-like effects, Thc increased 
neural noise (lzc) in the eeg of healthy humans in a dose-dependent 
manner. furthermore, neural noise showed a strong positive relationship 
with positive- and disorganization-like symptoms but not with negative-
like symptoms. Thc effects on noise and the relationship between noise 
and psychosis-like effects were independent of signal power. These findings 
suggest that increases in neural noise may contribute to the psychosis-like 
effects of Thc and that lzc should be explored as a potential biomarker 
for psychosis. given that information theory shows that random noise 
limits the amount of information transmitted within a network, it can be 
hypothesized that the results show a positive relationship between a deficit 
in the brain networks’ capacity to transmit information and the emergence 
of psychosis-like effects.
id: 2119314

mmn eliciTed by musical scale devianTs 
in chronic schizophrenia

mario dematteis1,2; christiana d butera2; Timothy kevin 
murphy, bachelor of science2; dean salisbury, phd2

1. Hospital Gregorio Marañon, Madrid, Spain; 2. Clinical 
Neurophysiology Research Laboratory, University of Pittsburgh 
School of Medicine, Pittsburgh, PA, USA

Background: simple physical parameter deviations from repetitive audi-
tory stimuli evoke mmn in healthy subjects but this response is reduced in 
chronic schizophrenia. current research is studying complex stimulus para-
digms to more clearly separate novelty-detection mechanisms from sensory 
adaptation, and to develop simple biomarkers of schizophrenia. here we 
used a complex paradigm approximating a musical scale in healthy subjects 
and participants with chronic schizophrenia to measure mmn.
Methods: Twelve tones (soa = 330ms) formed the scale, the first six ascend-
ing from 1.5 khz to 4 khz, the last six descending from 4 khz to 1.5 khz 
(500 hz steps). for deviant patterns, the last six tones began the scale again 
instead of descending. Thus an “expected” 4 khz tone was replaced by a 
1.5 khz tone. Twenty-three patients with chronic schizophrenia and 23 
healthy controls, matched for age, gender, handedness, parental socioeco-
nomic status, and premorbid intellect, heard tones while watching a silent 
video. mmn was measured from the difference waveform subtracting the 
deviant 1.5 khz tone from the correct 4 khz tone.
Results: both groups generated a small mmn that was significantly differ-
ent from zero (schizophrenia: -1.68 µv, control: -2.01 µv; both p <.001). 
mmn did not differ between groups (t =.64, p >.5). peak mmn latency 
did not differ between groups (schizophrenia: 170.6 ms, control: 172.6 ms;  
t =-.19, p >.8). however, the latency of the mmn was highly variable 
(range from 100 - 250 ms).
Conclusion: schizophrenia participants and matched controls did not dif-
fer in the complex pattern mmn to musical scale deviants. The amplitude 
of the mmn was 1  µv, consistent with other studies of pattern mmn. 
The pattern mmn was further affected by high latency variability, which 
suggests different innate ability in individuals to automatically detect pat-
tern deviants. it remains unclear if  true pre-attentive novelty detection is 
impaired in schizophrenia. current work aims to reliably elicit pattern 
mmn with reduced variance in onset.
id: 2119165
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The relaTionship beTWeen gluTen 
sensiTiviTy and psychiaTric sympToms in 
people WiTh schizophrenia

haley demyanovich1; stephanie feldman1; Jessica Jackson2; 
William eaton3; nicola g cascella, md4; alessio fasano5; debby 
santora6; kelli marie sullivan, mph1; heather raley7; robert 
mcmahon1; William T carpenter1; deanna kelly1

1. Maryland Psychiatric Research Center, University of Maryland 
Baltimore, Baltimore, MD, USA; 2. School of Medicine, 
Temple University, Philadelphia, PA, USA; 3. School of Public 
Health, Johns Hopkins University, Baltimore, MD, USA; 
4. Neuropsychiatry, Sheppard Pratt Hospital, Baltimore, MD, USA; 
5. Massachusetts General Hospital, Boston, MA, USA; 6. School of 
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Background: The relationship between gluten sensitivity and schizophrenia has 
been of increasing interest and novel mechanisms explaining this relationship 
continue to be explored. differences have been found between gluten sensitivity 
and celiac disease in terms of immune response, biomarkers and symptom pro-
file. having antibodies to gliadin and associated gluten sensitivity (gs) may rep-
resent a subgroup of people with schizophrenia who have a different etiology or 
manifestation of schizophrenia related to this immune and inflammatory state.
Methods: our single visit study was completed with 100 people with schizo-
phrenia. data on gliadin antibody levels (iga and igg), demographic 
information, and psychiatric symptoms were collected and compared to 
antibody and demographic information of 100 matched healthy controls. 
We also examined the relationship of symptoms to antibodies within the 
schizophrenia group using the brief  psychiatric rating scale (bprs) (total 
and domain scores) and the calgary depression rating scale.
Results: We found a higher prevalence of gluten sensitivity (9% vs. 1%, 
chi-square=6.74, df=1, p=0.0094) and higher mean antigliadin igg anti-
body levels in those with schizophrenia when controlled for age (2.9 ± 7.7 
vs. 1.3 ± 1.3, p=0.046, controlled for age). positive symptom ratings from 
the bprs were significantly lower in people who have elevated antigliadin 
antibodies (4.11 ± 1.36 vs. 6.39 ± 2.99, p=0.020). however, there were no 
other clinical symptom differences noted on other symptom domains when 
observed between the positive and negative antibody groups.
Conclusion: our results suggest that a symptom profile will not distinguish 
people with schizophrenia and gs from people with schizophrenia who 
do not have gs. Therefore, laboratory measurement of gliadin antibodies 
is currently the only way to determine which people are gs. in light of 
the many associations between gluten and schizophrenia, future examina-
tion of other mechanisms including the role of the immune pathway might 
offer a better understanding of the relationship between antibodies and 
symptoms. future studies are needed to examine the relationship of gliadin 
levels and immune function in schizophrenia and more attention is needed 
to the role of gs in psychiatric illness.
id: 2092944

anhedonia severiTy, cannabis 
use hisTory, and evoked-response 
poTenTials during reWard predicTion 
in a TransdiagnosTic sample

samuel J eckrich, m.s.1; benjamin J Trachik1; geoffrey f potts2; 
diane carol gooding, phd3; chi c chan1; Jeffrey s bedwell, 
ph.d.1

1. Dept. of Psychology, University of Central Florida, Orlando, FL, 
USA; 2. Department of Psychology, University of South Florida, 
Tampa, FL, USA; 3. Department of Psychology, University of 
Wisconsin, Madison, WI, USA

Background: it is unclear whether anhedonia primarily reflects reduced 
anticipation and reward seeking rather than reduced hedonic capacity. 
environmental factors such as cannabis use have been linked to anhedonia 
and abnormalities in reward processing. This study examined the interac-
tion of  a chronic cannabis use history and subtypes of  trait anhedonia on 
reward processing using a novel broad transdiagnostic approach.
Methods: a  trandiagnostic sample of 48 adults (mean age: 35.52; 56% 
female) reporting a wide range of anhedonia completed a pavlovian reward 
prediction task during eeg recording. We examined the medial frontal 
negativity (mfn) evoked-response potential component in response to 
unexpected reward and non-reward trials.
Results: We found an interaction between cannabis use history and social 
anhedonia measured by the anticipatory and consummatory interpersonal 
pleasure scale (acips) in relation to the mfn amplitude during unex-
pected non-reward trials. increased mfn amplitude during non-reward 
trials was significantly correlated with increased social anhedonia in indi-
viduals who reported a cannabis use history (n = 19). This relationship was 
not significant in individuals with no cannabis use history (n = 29).
Conclusion: This finding is consistent with the negative potentiation theory 
of anhedonia, and provides a new framework for examining moderating 
influences from environmental risk factors such as cannabis use.
id: 2097620

visual and cogniTive processing of face 
and non-face signals in schizophrenia

Tor ekstrom, ba1; stephen michael maher, ph.d.1,3; dost ongur, 
md, phd2,3; yue chen1,3

1. Visual Psychophysiology, Mclean Hospital, Mclean, MA, USA; 
2. Schizophrenia and Bipolar Disorder Program, Mclean Hospital, 
Belmont, MA, USA; 3. Department of Psychiatry, Harvard 
Medical School, Boston, MA, USA

Background: face perception is impaired in schizophrenia. The processing of 
face signals involves both specific and general visual and cognitive domains. 
given the visual and cognitive problems implicated in this psychiatric dis-
order, it is critical to probe these information processing domains in order 
to understand the mechanisms underlying the face perception impairment.
Methods: in this study, we examined a series of visual and cognitive fac-
tors that contribute to face perception in schizophrenia patients (n=40) and 
healthy controls (n=39), based on their performances on relevant tasks. 
These tasks include 1) face detection (identifying the presence of a face), 
2)  tree detection (identifying the presence of a non-face visual object), 
3) contour detection (identifying the presence of configural visual signals 
important for face perception), and 4) contrast detection (identifying the 
presence of basic visual signal).
Results: performance accuracies of patients were significantly lower than 
those of controls for face detection (p=0.048) and contour detection 
(p=0.02) but not tree detection or contrast detection. in patients, averaged 
face detection was significantly correlated with averaged tree detection 
(r=.76), averaged contour detection (r=0.58) and average contrast detec-
tion (r=0.63). The poor face detection was moderately but not significantly 
correlated with panss negative subscale scores (r=-0.31).
Conclusion: This pattern of results highlights the contributions of basic 
visual signal and spatial integration to impaired face processing in schizo-
phrenia. These results also suggest a potential association of face percep-
tion impairment with negative psychotic symptom status.
id: 2115658

serum analyTes correlaTe WiTh 
clinical sympToms in schizophrenia, 
schizoaffecTive, and bipolar disorders
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Background: There is increasing evidence that systemic changes in pro-
teomic expression accompany severe psychiatric illness. The study of 
proteomics in schizophrenia has yielded promising preliminary results 
indicating that proteomic biomarkers may be used to increase accuracy in 
the diagnosis of schizophrenia (1) or help stratify patients with schizophre-
nia into diagnostic subgroups (2). however, it is unknown how proteomic 
measures may correlate with symptom severity, either within or across psy-
chotic disorders.
Methods: subjects included 86 individuals with diagnoses of schizophre-
nia (n = 31), schizoaffective disorder (n = 20), bipolar disorder (n = 13), 
and healthy controls (n = 22). diagnosis was made through the structured 
clinical interview for dsm-iv. positive and negative symptom subscales 
were assessed using the positive and negative syndrome scale (panss). 
each subject was analyzed at one or more time points for a total of 144 
observations, with corresponding proteomic analysis from blood serum. 
from each blood sample 243 analytes were measured and 205 analytes used 
in the analyses. single and multiple regression analyses were conducted to 
explore potential relationships between proteomic analytes and panss 
component scores.
Results: individual analytes were not correlated with panss scores, 
but groups of analytes strongly predicted panss component scores. 
specifically, a regression model of 20 analytes predicted negative panss 
scores (r-squared = .67), a regression model of 16 analytes predicted posi-
tive panss scores (r-squared = .67), and a regression model of 18 analytes 
predicted general panss scores (r-squared = 0.61). a model of 20 ana-
lytes predicted total panss scores (r-squared = 0.72).
Conclusion: groups of analytes together may be related to panss com-
ponent scores, and this pattern is seen across diagnostic groups, including 
schizophrenia, schizoaffective, bipolar disorder, and controls. This finding 
corresponds to recent studies of biomarkers using other modalities (e.g., 
neuroimaging) to support a dimensional, rather than categorical, model of 
disease in psychotic disorders.
references
1. schwarz e, guest pc, rahmoune h, et  al. identification of a bio-
logical signature for schizophrenia in serum. mol psychiatry. may 
2012;17(5):494–502.
2. guest pc, martins-de-souza d, schwarz e, et al. proteomic profiling in 
schizophrenia: enabling stratification for more effective treatment. genome 
med. 2013;5(3):25.
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sTaTisTical approaches for dealing 
WiTh compleX biomarker daTa seTs

robert gibbons
Public Health Sciences, University of Chicago, Chicago, IL, USA

Background: as new biomarkers are identified, the traditional approach of 
comparing groups based on traditional clinical diagnostic categories may 
limit our understanding of the complex interaction between biology and 
behavior. characterization of new phenotypes based on homogeneous 
“biotypes” and unique clinical presentations may improve our understand-
ing of mental illness.
Methods: We explore a variety of different approaches to the statistical 
development of numerical taxonomies based on homogeneous biologic 
presentation and their relationship with clinical symptomatology. We pres-
ent methods based on nonparametric bayesian clustering methods as well 

as methods drawn from multidimensional item response theory which can 
be used to synthesize biologic and clinical characteristics.
Results: We illustrate preliminary application of these methods using data 
from the nimh funded bsnip project.
Conclusion: new statistical approaches to the development of numerical 
taxonomies in neuroscience can segment heterogeneous patient popula-
tions into clinically and biologically meaningful homogenous biotypes.
id: 2117941

is The compleX paTTern devianT mmn 
healThy in schizophrenia?

sarah m haigh; Timothy kevin murphy, bachelor of science; 
christiana d butera; dean salisbury, phd
Clinical Neurophysiology Research Laboratory, University of 
Pittsburgh School of Medicine, Pittsburgh, PA, USA

Background: The neural mechanisms that generate mismatch negativ-
ity (mmn) are fiercely debated. The main argument is whether mmn is 
generated by cortex specialized for novelty detection, or is a byproduct of 
sensory cells to deviant stimuli being non-adapted by repetition. despite 
such uncertainty, mmn is being assessed as a biomarker for schizophre-
nia. in schizophrenia, mmn is smaller to stimulus deviants that differ 
in simple physical characteristics such as pitch or intensity. This suggests 
that primary auditory cortex is affected in schizophrenia, but it is unclear 
whether it reflects deficits in stimulus adaptation, novelty detection, or 
both. in addition to simple physical parameter deviants, mmn is elicited 
by rule-breaking deviants. mmn to a complex pattern deviant cannot be 
due to non-adapted cells. We measured mmn to complex pattern deviants 
to assess novelty-detection mmn in schizophrenia and healthy controls.
Methods: eight tones differing in 500 hz steps were used in a standard 
ascending pitch pattern of two-up one-down steps (i.e., the standard pat-
tern was 1000, 2000, 1500, 2500, 2000, 3000, 2500, 3500 hz). There were 
two final tone deviants: 2500 hz (the repeat deviant), or 4000 hz (the jump 
deviant). subjects watched a silent video, and were presented with 5 min-
utes of the standard pattern with no deviants, then 80% standard patterns, 
10% repeat deviant patterns, and 10% jump deviant patterns.
Results: healthy controls (n=24) produced a significantly different from 
zero mmn (~1µv) to the repeat deviant (p=.011); however individuals with 
schizophrenia produced an mmn that was not significantly different from 
zero (~0.6µv, p=.139). one of the individuals with schizophrenia produced 
a large, positive potential that was greater than 2sd from the mean. When 
removed from the analysis, the mmn in the schizophrenia group was also 
significantly different from zero (p=.009). however, neither group pro-
duced mmn to the jump deviant. overall, groups did not differ in repeat 
or jump mmn amplitudes.
Conclusion: mmn did not occur to jump deviants, suggesting that the jump 
may have been too small to detect. repeat deviant mmn was smaller in 
amplitude (~1mv) than typically seen in simple mmn paradigms. This sug-
gests that simple mmn may be partially generated by non-adapted sensory 
cells. patients with schizophrenia may be showing deficits in adaptation 
without showing deficits in novelty detection. current work continues to 
parse adaptation and novelty effects in mmn.
supported by nih r01 mh094328.
id: 2116840

p50 sensory gaTing and clinically 
raTed sympToms of inaTTenTion in 
schizophrenia

holly k hamilton, m.a.1; Terrance Williams1; emily m owens1; 
Joseph ventura, ph.d.2; gregory a miller1; kenneth l subotnik, 
ph.d.2; keith h nuechterlein, ph.d.2,1; cindy m yee1,2
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1. Psychology, University of California, Los Angeles, Los Angeles, 
CA, USA; 2. Psychiatry & Biobehavioral Sciences, University of 
California, Los Angeles, Los Angeles, CA, USA

Background: compromised sensory gating, referring to the ability to filter 
irrelevant sensory input, reflects a fundamental neural deficit in schizophre-
nia (freedman et al. 1996). The p50 component of the event-related potential 
may provide an index of this phenomenon during a paired-click paradigm, in 
which the neural response to the initial stimulus (s1) activates an inhibitory 
mechanism that minimizes disruptive effects of the identical second stimu-
lus (s2). despite considerable evidence that schizophrenia patients exhibit 
impaired preattentive inhibitory processing, with poor suppression of the p50 
s2 response (i.e., a higher s2/s1 ratio), findings regarding the clinical signifi-
cance of this deficit have been mixed. The present study examined whether 
p50 gating abnormalities in a large sample of recent-onset and chronic schizo-
phrenia patients are related to clinical ratings of attentional impairment.
Methods: 53 schizophrenia patients and 41 healthy control participants 
completed a standard paired-stimulus task. patients’ positive and negative 
symptoms were evaluated using the scale for the assessment of negative 
symptoms and the scale for the assessment of positive symptoms (sans 
and saps; andreasen 1984).
Results: as expected, schizophrenia patients exhibited poorer p50 suppres-
sion ratios (M = .59, SD = .41) than healthy control participants (M = .39, 
SD = .28), t(92) = 2.73, p = .008. in patients, high sans global inatten-
tion score was associated with abnormally high p50 gating ratio (r = .39, 
p = .004). This effect was driven by the s2 p50 amplitude, which was asso-
ciated with sans inattention (r =  .32, p =  .021), whereas s1 p50 ampli-
tude was not related to attentional difficulties. additionally, the association 
between high sans inattention scores and poor p50 suppression ratios was 
significant when added into the regression model after all other sans and 
saps global subscale scores (i.e., affective flattening, alogia, apathy, anhe-
donia, hallucinations, delusions, bizarre behavior, positive formal thought 
disorder; β = .38, p = .026). Thus, inattention contributes unique variance 
to p50 gating. furthermore, findings were specific to p50 and were not 
reflected in n100 measures of sensory gating.
Conclusion: These results from a large sample of patients document a 
relationship between p50 gating and a core phenomenological feature of 
schizophrenia and provide evidence for specificity of clinical inattention 
symptoms for predicting sensory gating impairments.
id: 2084293

associaTion of infecTious agenTs WiTh 
inflammaTion in firsT episode psychosis 
paTienTs and oXidaTive sTress changes 
in csf and plasma

lindsay n hayes, ph.d.; Jennifer coughlin; Teppei Tanaka; 
akira sawa
Department of Psychiatry, Johns Hopkins University, Baltimore, 
MD, USA

Background: increasing data from human biospecimens suggests inflam-
mation and/or oxidative stress in the pathology of early stage psychosis 
patients. however, many questions remain in the field including the effect 
of antipsychotics, the role of infectious agents, the correlation between cen-
tral and peripheral markers, and the relationship between oxidative stress 
and inflammation.
Methods: We used two cohorts (first, antipsychotic-naïve subjects with first 
episode of psychosis, recently diagnosed as schizophrenia in comparison 
with matched controls; and second, subjects with recent onset schizo-
phrenia in comparison with matched controls) to address some of these 
outstanding questions. We used a wide array of techniques including: 
multiplex array of cerebrospinal fluid and plasma, biochemical measure-
ment of superoxide dismutase-1, and enzyme linked immunosorbent assay 

(elisa) for infectious agent antibodies. using this combination of mea-
surements, we gained a broader understanding of the role of inflammation 
and oxidative stress in early phase psychosis.
Results: We found an increase in multiple inflammatory markers in cerebro-
spinal fluid of antipsychotic-naïve schizophrenia and first episode of psy-
chosis patients. interestingly, several of these markers showed correlations 
with antibodies for the infectious agents herpes simplex virus 1 (hsv1) 
and Toxoplasma gondii (Tg). furthermore, we observed a decrease in 
superoxide dismutase-1 among the first episode of psychosis population.
Conclusion: altogether, these results suggest first episode schizophrenia is 
accompanied by changes in inflammation and oxidative stress. in addition, 
patients exposed to an infectious agent, such as hsv1 or Tg, may result 
in an exacerbated inflammatory phenotype. future studies will utilize pre-
clinical models to investigate how oxidative stress and inflammation syner-
gistically effect brain function.
id: 2085560

progressive audiTory gamma 
oscillaTion deficiT in clinical high-
risk subJecTs and firsT-episode 
schizophrenia

yoji hirano, md, phd1,2; naoya oribe, md, phd1,2; Toshiaki 
onitsuka, md, phd2; shigenobu kanba, md, phd2; raquelle 
mesholam-gately3; larry J seidman, phd3,4; margaret 
a niznikiewicz, phd5; robert W mccarley, md5; kevin m 
spencer, phd1

1. Psychiatry, Neural Dynamics Laboratory, VA Boston Healthcare 
System and Harvard Medical School, Boston, MA, USA; 
2. Neuropsychiatry, Graduate School of Medical Sciences, Kyushu 
University, Fukuoka, Japan; 3. Psychiatry, Beth Israel Deaconess 
Medical Center and Harvard Medical School, Boston, MA, USA; 
4. Psychiatry, Massachusetts General Hospital and Harvard 
Medical School, Boston, MA, USA; 5. Psychiatry, Laboratory of 
Neuroscience, VA Boston Healthcare System and Harvard Medical 
School, Brockton, MA, USA

Background: deficits in the γ-band (30–100 hz) auditory steady-state 
response (assr) and progressive volumetric decreases in primary auditory 
cortex have been detected shortly after the onset of schizophrenia, and may 
be associated with symptoms such as auditory hallucinations. despite the 
importance of abnormal γ-band oscillations in schizophrenia, it remains 
unclear whether the γ-band assr deficit shows progressive change over 
time during the early stages of the disease including prodromal phase. 
hence, a longitudinal electroencephalogram study of the assr is impor-
tant to better understand the pathophysiology and trajectory of early-stage 
schizophrenia.
Methods: subjects were 20 clinical high-risk individuals (chr), 20 first-
episode schizophrenia patients (fes) (12 treated and 8 untreated with anti-
psychotics), and 38 matched healthy control subjects (hc). The assr was 
evoked by binaural click trains (20/30/40-hz rates), and indexed by phase 
locking factor (plf) and evoked power. Test sessions (Time-1/Time-2) 
were 11.9 months apart.
Results: both chr and fes had deficits in 40-hz assr plf, and fes 
showed a deficit in 40-hz assr evoked power as well. both chr and fes 
showed progressive reductions in 40-hz assr plf and evoked power, 
which were not related to antipsychotic medication in fes. at Time-2, the 
40-hz assr deficits were greater in fes than chr. progressive reduction 
of 40-hz assr plf and evoked power were correlated with increased per-
ceptual abnormalities and hallucinations in chr and auditory hallucina-
tions in fes.
Conclusion: These findings demonstrate that γ oscillation dysfunction is 
present in chr as well as fes, and worsens over time. The progressive 
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reduction of γ assr measures in fes is not related to antipsychotic medi-
cation. These deficits in chr and fes are also related to changes in psy-
chotic symptom presentation. Thus, γ-band oscillation deficits are not just 
present at the first episode but are also clinical markers of risk for develop-
ing schizophrenia.
id: 2087079

elecTroreTinogram anomalies 
can profile paTienTs affecTed by 
schizophrenia

marc hébert, phd1,2; chantal mérette1,2; Thomas paccalet, phd1; 
claudia émond1; anne-marie gagné1; alexandre sasseville1; 
Joëlle lavoie1; michel maziade, md1,2

1. Centre de recherche, Institut universitaire en santé mentale de 
Québec, Quebec, QC, Canada; 2. Faculty of Medicine, Laval 
University, Quebec, QC, Canada

Background: The schizophrenia pathophysiology remains elusive due in 
part to the paucity of instruments to non-invasively investigate the living 
brain. The retina has been tagged as an approachable part of the brain due 
to their common embryonic origin1. an efficient way to assess retinal func-
tion is the electroretinogram (erg). in a sample of children/adolescents at 
high risk of major psychoses, we previously observed a rod b-wave ampli-
tude reduction when compared to age and gender balanced controls along 
with a trend for a cone a-wave amplitude decrease suggesting a neurodevel-
opmental component in erg2. The present erg study is based on a large 
sample of patients with schizophrenia and healthy controls.
Methods: erg cone and rod luminance response functions were recorded 
in non-dilated eyes on 150 unrelated schizophrenia patients and 150 healthy 
controls, with a mean age of 39.4 and 40.6 years old respectively.
Results: erg clearly distinguished schizophrenia patients from controls 
with an accuracy of 90%, a specificity of 0.73 and sensitivity of 0.90. values 
were improved when looking at patients in their first five years of illness 
(accuracy of 98%, specificity and sensitivity of 100 and 0.90). at the cone 
level, reduced a- and b-wave amplitudes were observed with prolonged 
b-wave implicit time. at the rods level, b-wave amplitude was reduced 
whereas a prolonged a-wave implicit time was present for the pure rod 
response. Quantity of antipsychotics was not correlated with erg. age, 
gender, tobacco use and pupil size were controlled for in the analyses. The 
subgroup of patients administered clozapine had differences in erg which 
were accounted for.
Conclusion: patients with schizophrenia showed cones and rods anomalies. 
data suggest that erg can provide insights on the pathophysiology and 
the neurodevelopmental roots of the disease. based on the current study 
and previous work in children/adolescent at high genetic risk of psycho-
sis2, 3, erg would be a valuable tool to investigate psychiatric disorder as 
the procedure is non-invasive, reproducible, very well tolerated by patients, 
healthy controls and children with no negative clinical reactions. The tech-
nique may also be valuable to investigate the underlying neurodevelopmen-
tal mechanisms of psychosis.
id: 2118707

inTerhemispheric coherence during 
obJecT recogniTion in schizophrenia

carol Jahshan; J k Wynn, ph.d.; a c mcnair; l m maes; 
michael f green, phd
UCLA/VA Greater Los Angeles Healthcare System, Los Angeles, 
CA, USA

Background: schizophrenia has been conceptualized as a disorder of neu-
ral dysconnectivity. deficits in interhemipsheric interaction, as assessed 

with electroencephalography (eeg), have been observed in a variety of 
tasks and may play a role in the visual processing abnormalities seen in 
schizophrenia. in this study, we examined interhemispheric interaction in 
the occipital region by measuring eeg coherence during a visual object 
recognition task.
Methods: Thirty-eight patients with schizophrenia and 30 healthy con-
trols were administered an object recognition task. object recognition was 
manipulated in the context of a backward masking paradigm. The target 
and masking stimuli were separated by 5 soas ranging from 13 to 80 ms. 
interhemispheric synchronization was assessed for each level of visibility 
(i.e., soa) by calculating eeg coherence between 2 electrode pairs in the 
occipital lobe (po7-po8; o1-o2) separately in 3 frequency bands: alpha 
(7.5–12.5), beta (12.5–30) and gamma (30–50).
Results: behaviorally, both groups showed better object recognition as soa 
increased, though patients were significantly worse across soas compared to 
controls. examining coherence in the alpha band, there was a significant soa 
main effect and soa x group interaction. controls had significantly decreased 
alpha coherence at the more difficult soas, whereas patients did not show a 
consistent differentiation according to difficulty, and actually increased at the 
easiest soa. for beta, we found no significant main effects or interactions. 
for gamma, there was a significant group main effect in which patients had 
increased gamma-band synchronization across all soas compared to controls.
Conclusion: results suggest that during an object recognition task, patients 
with schizophrenia have an abnormal pattern of interhemispheric alpha-
band coherence and a higher degree of gamma-band coherence in the 
occipital region, relative to healthy controls. The alpha finding in controls 
could be due to lateralization of neural activity when objects are difficult 
to detect, reflecting hemispheric specialization for object perception. The 
lack of modulation of alpha coherence by object difficulty in patients 
may reflect dysfunction in lateralization of object perception. The gamma 
finding in patients is inconsistent with other studies showing task-related 
decreases in activity, though gamma has been shown to be increased in 
other procedures, such as during resting state.
id: 2078747

abnormal evoked responses To Task-
irrelevanT sTimuli in psychosis paTienTs 
correlaTes WiTh hallucinaTion 
severiTy

sarah keedy, phd; Will hochberger, m.s.; victor ramirez, b.a.; 
daniel yohanna, m.d.
Psychiatry & Behavioral Neuroscience, University of Chicago, 
Chicago, IL, USA

Background: normally, there is robust top down attention-mediated modu-
lation of sensory processing, filtering context-irrelevant stimuli as demand 
increases on an attended task. Whether this process is intact in schizophre-
nia and related psychotic disorders is not known. We sought to assess this 
as well as determine whether abnormalities may be linked to hallucina-
tions using a detailed hallucination assessment, determining whether some 
aspects of hallucinations may be important correlates but not others.
Methods: schizophrenia, schizoaffective, and psychotic bipolar patients 
(patients) and healthy controls (hc) performed an attention task dur-
ing 128-channel eeg recordings. The task was to press a button when 
detecting an X in a briefly presented group of  letters. The task had three 
difficulty levels. increasing difficulty was expected to result in reduced 
processing of  irrelevant sensory information, which was 40hz white noise 
bursts played binaurally during the task, eliciting the n1 auditory evoked 
potential. control sound-only trials were also administered. patients 
were rated on the panss for general psychopathology, and the chicago 
hallucination assessment Tool for quantification of  different dimensions 
of  hallucination severity (physical, cognitive, and emotional; in the past, 
and currently).
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Results: performance was matched between groups, as was n1 during no 
task. hc displayed decreased n1 to irrelevant sounds on more difficult rel-
ative to easier tasks, the expected top down control effect. patients showed 
the opposite: greater n1 response to irrelevant sounds when the task was 
more difficult relative to easy. greater top down control abnormality cor-
related significantly with worse hallucination severity in the past. among 
patients with ongoing auditory hallucinations, greater abnormality in top 
down control correlated with worse physical characteristics (frequency, 
duration, etc.) of current hallucinations, but not with general positive or 
negative symptoms.
Conclusion: psychosis patients show abnormal top down control over 
responses to irrelevant sensory information, and these abnormalities 
appear to be related to hallucination severity in a manner not detectable 
without detailed symptom assessment. This study adds new insight into 
possible mechanisms of sensory system overdrive in psychosis, and sug-
gests that pathophysiology of specific psychosis symptoms can be linked to 
biomarkers with sensitive symptom assessment approaches.
id: 2085964

hoW are endophenoType daTa besT 
combined WiTh clinical informaTion?

matcheri s keshavan, md
Psychiatry, Harvard Medical School, Boston, MA, USA

Background: The accumulating research on biomarkers in psychotic dis-
orders has increased hope that one day our diagnostic approaches, being 
biomarker-based, will be more aligned with etiology, prognosis and treat-
ment response than the current symptom based approaches. however, 
doctors encounter patients who present to them with symptoms and signs, 
and not biomarker data, and one still needs symptomatic information as a 
starting point.
Methods. i will discuss in this presentation the need for a two-level diag-
nostic process: first to identify the broad diagnostic category (e.g. psy-
chosis spectrum disorder) based on clinical data, and second, to classify 
such an entity using biomarker data. To this end, i will review data from 
the b-snip consortium that examine relationships between clinical and 
endophenotype data.
Results: data in the b-snip consortium suggests that several structural 
and functional biomarkers relate better to continuous dimensions of psy-
chopathology such as psychosis and cognitive impairment, than to tradi-
tional diagnostic continua (as measured by the schizobipolar scale).
Conclusion: integrating clinical and neurobiology data might reveal sub-
categories that are not necessarily aligned to the current dsm typology, 
and may be of more practical value in outcome prediction, and treatment 
selection. if  kraepelin were to have knowledge of the current biomarker 
data, he would have sliced dementia praecox and manic depressive illnesss 
differently.
id: 2115732

corTical subsTraTes and funcTional 
correlaTes of audiTory deviance 
processing deficiTs in schizophrenia

gregory light, ph.d.3,1; anthony rissling1; makoto miyakoshi2; 
catherine sugar4,5; david braff3,1; scott makeig2

1. Department of Psychiatry, University of California San 
Diego, La Jolla, CA, USA; 2. Swartz Center for Computational 
Neuroscience, University of California San Diego, La Jolla, 
CA, USA; 3. VISN-22 Mental Illness, Research, Education and 
Clinical Center (MIRECC), VA San Diego Healthcare System, 
La Jolla, CA, USA; 4. Department of Psychiatry, University of 
California Los Angeles, Los Angeles, CA, USA; 5. Department of 

Biostatistics, University of California Los Angeles, Los Angeles, 
CA, USA

Background: although sensory processing abnormalities contribute to 
widespread cognitive and psychosocial impairments in schizophrenia 
(sz) patients, scalp-channel measures of averaged event-related potentials 
(erps) mix contributions from distinct cortical source-area generators, 
diluting the functional relevance of channel-based erp measures.
Methods: sz patients (n=42) and non-psychiatric comparison subjects 
(n=47) participated in a passive auditory duration oddball paradigm, elic-
iting a triphasic (deviant−standard) tone erp difference complex, here 
termed the auditory deviance response (adr), comprised of a mid-frontal 
mismatch negativity (mmn), p3a positivity, and re-orienting negativity 
(ron) peak sequence. To identify its cortical sources and to assess pos-
sible relationships between their response contributions and clinical sz 
measures, we applied independent component analysis to the continuous 
68-channel eeg data and clustered the resulting independent components 
(ics) across subjects on spectral, erp, and topographic similarities.
Results: six ic clusters centered in right superior temporal, right inferior 
frontal, ventral mid-cingulate, anterior cingulate, medial orbitofrontal, 
and dorsal mid-cingulate cortex each made triphasic response contribu-
tions. although correlations between measures of sz clinical, cognitive, 
and psychosocial functioning and standard (fz) scalp-channel adr peak 
measures were weak or absent, for at least four ic clusters one or more 
significant correlations emerged. in particular, differences in mmn peak 
amplitude in the right superior temporal ic cluster accounted for 48% of 
the variance in sz-subject performance on tasks necessary for real-world 
functioning and medial orbitofrontal cluster p3a amplitude accounted for 
40%/54% of sz-subject variance in positive/negative symptoms.
Conclusion: Thus, source-resolved auditory deviance response measures 
including mmn may be highly sensitive to sz clinical, cognitive, and func-
tional characteristics.
id: 2119184

validaTion of mismaTch negaTiviTy 
and p300 measures for use in mulTi-
siTe sTudies of schizophrenia: 
characTerizaTion of demographic, 
clinical, cogniTive, and funcTional 
correlaTes in cogs-2

gregory light, ph.d.2,1; bruce i Turetsky, m.d.3; allen radant4; 
neal swerdlow1; david l braff, m.d.2,1

1. Department of Psychiatry, University of California San Diego, La 
Jolla, CA, USA; 2. VISN-22 Mental Illness, Research, Education 
and Clinical Center (MIRECC), VA San Diego Healthcare System, 
La Jolla, CA, USA; 3. Department of Psychiatry, University of 
Pennsylvania, Philadelphia, PA, USA; 4. Department of Psychiatry 
and Behavioral Sciences, University of Washington and Department 
of Veteran Affairs, VISN-20,, Seattle, WA, USA

Background: The consortium on the genetics of schizophrenia (cogs-2) is 
a multi-site case-control study designed to examine the genetic basis of neu-
rophysiological and neurocognitive endophenotypes of schizophrenia (sz). 
in this presentation, dr. light will provide an overview of findings of neu-
rophysiological endophenotypes including prepulse inhibition and oculomo-
tor antisaccade with an emphasis on mismatch negativity and p300 auditory 
event-related potential measures that were added in years 2–4 of cogs-2 
and not previously reported. The feasibility of adding these measures to an 
ongoing multi-site study of sz and the extent to which demographic, clinical, 
cognitive, and functional contribute to response variability was examined.
Methods: participants (sz n=966; healthy comparison subjects, hcs 
n=824) completed cogs-2 testing at 5 geographically distributed cogs 
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laboratories. Two auditory oddball paradigms were administered at the end 
of cogs-2 testing day under passive and active conditions to in order to 
assess mismatch negativity and p300 measures (p3a and p3b) via a custom 
2-channel eeg recording system.
Results: valid eeg recordings were obtained from over 90% of partici-
pants with nearly identical rates of usable data detected across groups. 
highly significant mmn (d=0.96), p3a (d=0.93), and p3b (d=0.62) deficits 
were observed in sz patients, comparable in magnitude to those observed 
in single-lab studies. demographic characteristics accounted for substantial 
portions of variance in measures. significant relationships were observed 
among demographically-adjusted measures with medication status as well 
as several clinical, cognitive, and functional characteristics of sz patients. 
feasibility of ppi and oculomotor antisaccade assessment, as well as their 
demographic, clinical, cognitive, and functional correlates, was confirmed 
in the cogs-2 sample consistent with previous cogs findings.
Conclusion: This study demonstrates that mmn and p300 measures can 
be feasibly used in multi-site clinical studies. as with many clinical tests 
of brain function, demographic factors contribute to erp amplitudes and 
should be carefully considered in future biomarker-informed clinical studies.
id: 2119413

missing sTimulus mismaTch negaTiviTy 
in chronic schizophrenia

alexis mccathern; Timothy kevin murphy, bachelor of science; 
christiana butera; dean salisbury, phd
Clinical Neurophysiology Research Laboratory, University of 
Pittsburgh School of Medicine, Pittsburgh, PA, USA

Background: The mismatch negativity (mmn) is an event-related potential 
typically elicited by a deviant “oddball” tone occurring among repeated 
standard tones. The oddball tone deviates by some simple physical param-
eter, such as duration or pitch. mmn responses are reduced in schizo-
phrenia. it has become unclear whether the reduced mmn seen on simple 
oddball tasks reflects a true novelty detection deficit or problems in stim-
ulus-specific adaptation to the repeated standard tone. apart from simple 
physical deviations, mmn responses are also elicited by deviations from 
abstract rules and complex patterns. We created a pattern mmn paradigm 
based on a single tone to examine complex mmn in schizophrenia.
Methods: groups of  6 identical tones (330 ms apart) were separated by 
a 750 ms inter-trial interval (400 groups total). The gestalt principle of 
perceptual grouping by proximity should cause participants to develop 
an expectation for groups of  6 tones. deviants were created by deleting 
the 4th or 6th tone (50 groups each). fourteen participants with schizo-
phrenia and 16 healthy participants passively hear sounds while watch-
ing a silent nature video. To determine if  any missing stimulus mmn 
impairment in schizophrenia was due to a failure to form gestalt groups 
or to impairment in internal timing mechanisms needed for accurate pre-
diction, subjects were presented the same auditory stimuli with visual 
cues for each actual or expected tone occurrence; i.e., the visual cue 
occurred for actual and omitted tones, reducing reliance on internal tim-
ing mechanisms.
Results: for missing tones alone, healthy subjects generated mmn to 
absent yet expected stimuli (p=.009), but schizophrenia participants did 
not (p=.9). for missing tones with a visual cue, both healthy subjects and 
schizophrenia participants showed significant mmn responses (p<.001).
Conclusion: schizophrenia affects the ability of “primitive sensory intelli-
gence” complex pre-attentive perceptual mechanisms to form implicit group-
ings based on expected stimulus timings. importantly, this deficit must relate 
to abstract complex pattern analysis rather than stimulus sensory deficits in 
the disorder. however, that mmn appeared to be relatively normal in schizo-
phrenia with visual cues suggests that mmn deficits in schizophrenia may 
be more related to internal timing impairments, as has been suggested for 
the duration deviant mmn, rather than inabilities to form abstract patterns.
id: 2116913

The ascending piTch paTTern mmn is 
unimpaired in schizophrenia

Timothy kevin murphy, bachelor of science; christiana butera; 
dean salisbury, phd
Clinical Neurophysiology Research Laboratory, University of 
Pittsburgh School of Medicine, Pittsburgh, PA, USA

Background: like deviants differing on some physical parameter from 
repetitive standard tones, rule-breaking deviants from an abstract stimu-
lus pattern elicit mmn. although simple stimulus parameter mmn is 
robustly reduced in long-term schizophrenia with a cohen’s d ~1, only one 
study examined mmn to pattern deviants in the disorder. This experiment 
measured mmn to violations of an increasing pitch pattern in controls and 
chronic schizophrenia patients.
Methods: Twenty-four participants with schizophrenia and 24 matched 
healthy control participants watched a silent film while a series of binaural 
tones were played over insert earphones. a standard pattern comprised 6 
tones, beginning with a 1500 hz tone and ascending by 500 hz increments 
to the final 4000 hz tone. for deviant patterns, the last tone descended 
by 500 hz to 3000 hz. subjects were not informed about the pattern. 
additionally, 11 control participants and 12 with schizophrenia received 
an initial 5 minute standard pattern block with no deviants, i.e. a passive 
training session to develop the pattern representation. mmn was measured 
from the peak negativity between 100 and 250 msec.
Results: groups did not differ in mmn amplitude (control fcz, -2.02 μv; 
schizophrenia, -1.75 μv, f1,46 =0.18, p >.6) or latency (control fcz, 185.5 
msec; schizophrenia, 174.0 msec, f1,46 =1.44, p >.2). both groups mmn 
amplitudes were significantly different from zero (control, t =4.7, p <.001; 
schizophrenia, t =3.9, p =.001). There was no significant effect of training 
(p >.29). a trend for a group x training interaction (p =.074) indicated that 
participants with schizophrenia showed marginally greater benefit from 
training (0.9 μv) than controls (0.5 μv).
Conclusion: unlike simple physical parameter deviants that generate large 
amplitude mmn which clearly distinguish psychiatrically-well versus 
schizophrenia participants (d ~1), pattern deviants evoke a small mmn that 
does not separate groups. Thus, the true novelty detection process reflected 
in pattern deviant mmns may be intact in schizophrenia. future work will 
examine the effect of explicit instruction on the size of the complex mmn 
to determine if  group separation can be increased by controlled learning.
id: 2116796

cumulaTive sTress response effecTs 
QuanTified by allosTaTic load in recenT 
onseT and long Term schizophrenia

katie lynn nugent; Joshua chiappelli, md; Judy liu; beshaun 
davis; kavita Thangavelua; l elliot hong, md
Maryland Psychiatric Research Center, Department of Psychiatry, 
University of Maryland School of Medicine, Baltimore, MD, USA

Background: The stress response system is hypothesized to function abnor-
mally in schizophrenia, with evidence that some abnormalities are pres-
ent at prodromal, onset and chronic illness stages. cross-sectional tests of 
stress response have limited utility as both blunted and increased cortisol 
responses have been reported. allostatic load (al), an index of cumulative 
stress load, is a relevant metric to examine the influence of stress responses, 
and may be particularly appropriate in diseases like schizophrenia (sz) 
where stress pathology is present in different illness stages. We predict that 
al may provide an intermediate marker explaining the increased comor-
bidity of physical health problems, and has yet to be examined in this 
population.
Methods: We assessed al in 30 sz patients and 20 healthy controls (hc) 
using 10 physiological and chemical biomarkers. current perceived stress 
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was also measured. We assessed the influence of duration of psychosis by 
dividing the sample into those with disease duration of >2.5, 2.5 to 5, and 
>5  years since emergence of their first psychotic symptom. functional 
capacity was assessed with the upsa-2 and psychiatric symptoms with 
the bprs.
Results: controlling for age, sz had significantly increased al as compared 
to hc (sz mean(sd)= 5.2(2.6) vs. hc mean(sd)= 3.8(2.4), p=0.007). 
after controlling for age, al did not significantly differ by time since ill-
ness onset in sz (p=0.075). greater al was significantly associated with 
reduced functional capacity (p=0.006) and greater psychotic symptoms 
(p=0.048) in sz. al was not significantly associated with perceived stress 
in either group.
Conclusion: in this first study of al in sz, greater al was identified, likely 
reflecting increased bodily “wear and tear” accumulated from chronic high 
stress exposure or maladaptive stress responses over time. The find that 
greater al in sz corresponded to reduced functional capacity could be 
due to a lack of cognitive resources needed to both function successfully 
and respond adaptively to stress, or could reflect a greater chronic stress 
in persons with reduced functional ability. increased al is present in sz 
beginning early in the course of the disorder, likely representing maladaptive 
stress physiology inherit to the disorder rather than medication or behav-
ior effects. our results suggest that interventions aimed at improving stress 
responses, perhaps early during the disease course, hold promise for improv-
ing functional capacity and reducing physical health comorbidity in sz.
id: 2095723

sensory aTTenuaTion To self-generaTed 
speech in highly schizoTypal 
individuals: psychophysiological 
evidence for a ‘conTinuum of psychosis’

lena oestreich1; nathan mifsud1; brian roach2; daniel 
mathalon2; Judith ford2; Thomas Whitford, phd1

1. School of Psychology, University of New South Wales, Sydney, 
NSW, Australia; 2. Department of Psychiatry, University of 
California, San Francisco, San Francisco, CA, USA

Background: The concept of a ‘continuum of psychosis’ refers to the idea 
that psychotic-like experiences occur in the general population. if  the ‘con-
tinuum of psychosis’ is valid, it might be expected that the psychophysi-
ological abnormalities exhibited by patients with schizophrenia might also 
be present in non-clinical individuals who score highly on the personality 
dimension of schizotypy. n1-suppression abnormalities to self-generated 
speech have consistently been observed in patients with schizophrenia. The 
present study aimed to investigate whether n1-suppression abnormalities 
were also present in non-clinical individuals who scored high on schizotypy.
Methods: 37 non-clinical individuals who scored high on the schizotypal 
personality Questionnaire (spQ) and 37 individuals who scored low on the 
spQ underwent electroencephalographic (eeg) recording. The amplitude 
of the n1-component of the auditory-evoked potential was calculated 
while participants (a) vocalized simple syllables (Talk condition), (b) pas-
sively listened to a recording of these vocalizations (listen condition) and 
(c) listened to a recording of these vocalizations, with each vocalization 
being preceded by a visual cue (cued condition).
Results: The low schizotypy group exhibited n1-suppression during the 
Talk condition relative to both the listen and cued conditions. in contrast, 
the high schizotypy group failed to exhibit n1-suppression in the Talk 
condition, relative to either the listen or cued conditions.
Conclusion: These findings suggest that non-clinical, highly schizotypal 
individuals exhibit subnormal levels of n1-suppression to self-generated 
speech. To the extent that these results resemble the n1-suppression abnor-
malities that have previously been observed in patients with schizophrenia, 
this study provides psychophysiological evidence in support of a ‘contin-
uum of psychosis’
id: 2118197

The effecTs of clonidine on 
elecTrophysiological parameTers of 
selecTive aTTenTion of paTienTs WiTh 
schizophrenia on sTable medicaTion

bob oranje; birte yding glenthøj, md, drmedsci
Center for Clinical Intervention and Neuropsychiatric Schizophrenia 
Research, CINS, Copenhagen University Hospital, Psychiatric 
Hospital Center Glostrup, Denmark, Glostrup, Denmark

Background: deficient selective attention has frequently been reported in 
patients with schizophrenia. recently, we reported increased sensory as 
well as sensorimotor gating following administration of single dosages of 
clonidine to the treatment of stably medicated patients with schizophrenia. 
now, we report on clonidine’s effect on one of the electrophysiological rep-
resentatives of selective attention, the p300 amplitude, in this same group 
of patients.
Methods: in a double blind, placebo controlled, randomized yet balanced 
cross-over design 20 male schizophrenia patients on stable medication were 
assessed in a selective attention task (auditory oddball paradigm) on 5 sep-
arate occasions: once after oral administration of placebo and following 
single doses of 25, 50, 75 and 150 µg of clonidine added to their medical 
treatment.
Results: although on average clonidine appeared to decrease the p300 
amplitude dose-dependently, none of these effects reached statistical 
significance.
Conclusion: This study indicates that those dosages of clonidine that effec-
tively reduce sensory and sensorimotor gating deficits in patients with 
schizophrenia, do not affect electrophysiological parameters of selective 
attention. since gating deficits are believed to be among the core deficits in 
schizophrenia, our results show promise for clonidine as an add-on therapy 
in the medical treatment of schizophrenia. however, additional research 
is warranted to investigate long term treatment effects of clonidine in 
schizophrenia.
id: 2089790

reduced sTeady-sTaTe phase 
synchronizaTion during a cogniTive 
conTrol Task

david alan parker, ba/ba1; matthew hudgens-haney2; William 
oliver2; lauren hayrynen2; anastasia bobilev2; Justin knight1,2; 
rachael hart1,2; peter f buckley, md3; Jennifer mcdowell1,2; 
brett a clementz, ph.d.1,2

1. Psychology, University of Georgia, Athens, GA, USA; 
2. Neuroscience, University of Georgia, Athens, GA, USA; 
3. Department of Psychiatry, Georgia Health Sciences University, 
Augusta, GA, USA

Background: individuals with schizophrenia (sz) have documented evi-
dence of cognitive control abnormalities. This study investigated neural 
activity of those with sz in comparison to healthy groups with high (hcc) 
and low cognitive control (lcc), the latter of which exhibit similar behav-
ioral abnormalities on cognitive control tasks without exhibiting symptoms 
of schizophrenia. by using a flickering checkerboard, a steady-state (ss) 
neural response is induced and overall levels of neural entrainment can 
be measured and compared between groups. sz have been shown to have 
marked impairments at different frequency bands. by using a steady-state 
response we investigated the overall neural entrainment using whole head 
eeg (64 sensor).
Methods: participants completed a saccade task with increasing levels 
of difficulty in order to place sufficient demands on cognitive control. 
Trials consisted of flickering checkerboards in central (15 hz) and both 
peripheral visual fields (12 hz), followed by brightening of one peripheral 
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checkerboard (target) while all kept flickering. The three blocks were: (1) 
pro-saccade and nogo randomly interleaved; (2) anti-saccade and nogo 
randomly interleaved; and (3) pro, anti, and nogo randomly interleaved. 
single trial power and inter-trial phase coherence (iTc) was and compared 
across groups and conditions.
Results: group by Task anova showed reduced iTc at 15 hz for sz 
(p<.01) during the pro/nogo and pro/anti/nogo task that was significantly 
different from hcc and lcc (p<.01, p<.01). for pro/nogo block: the ini-
tial 15 hz iTc response and 15 hz iTc during the 1000ms leading up to the 
saccade cue correlated with likelihood of making a correct response. for 
pro/anti/nogo: the first 1000ms 15 hz iTc response correlated with the 
likelihood of making a correct response during the anti-saccade task. The 
15 hz iTc at 1000ms to 2500ms after onset of steady-state correlated with 
the likelihood of making a correct pro-saccade. sz also showed reduced 
Theta iTc (4–7 hz) that was significantly different from the hcc (p<.01) 
and lcc (p<.01 at first 500ms, and p<.05 at 1000ms to onset of cue). 
behavioral results also indicated that lcc and sz were not significantly 
different during the task with higher cognitive load (anti/nogo, pro/anti/
nogo blocks).
Conclusion: sz shows reduced neural phase synchrony in response to a 
steady-state cue and reduced Theta iTc during a cognitive control task. 
reduced phase synchronization could be indicative of underlying psycho-
pathology of sz.
id: 2084740

hoW mulTivariaTe approaches can 
help inTerpreT geneTic componenTs 
associaTed WiTh mulTiple psychosis 
endophenoTypes

g d pearlson, md
Psychiatry and Neurobiology, Yale University, New Haven, CT, 
USA

Background: along with rare genetic alterations such as cnvs, common, 
complex diseases such as schizophrenia and bipolar illness are also likely 
underpinned by numerous genes of individually small effect interacting 
within networks. univariate strategies such as gWas fail to capture many 
such genetic variants or interactions. multivariate analytic approaches such 
as parallel independent component analysis (para-ica) can address some 
of these problems due to their statistical efficiency. Typically for individual 
endophenotypes para-ica yields snp components containing 102–103 
members, that can be fed into functional annotation analyses to reveal infor-
mation regarding underlying biological pathways. What remains unknown 
is the extent to which commonly used psychosis-associated endophenotypes 
are redundant, both as stand-alone measures and in terms of their underly-
ing genetic structure and associated molecular biological pathways.
Methods: We examined 3 electrophysiological endophenotypes (the audi-
tory oddball p 300, p 50, and resting state eeg measures) assessed in the 
multi-site bsnip study, and their associated snp components extracted via 
separate para-ica’s, in probands with schizophrenia and psychotic bipolar 
disorder and healthy controls who were genotyped using a using a sub-set 
of snps from a 106 snp illumina chip. We then compared gene ontology 
processes and process networks (derived from genego software) to exam-
ine those pathways and networks shared across all 3 endophenotypes using 
an fdr cutoff of 10–6. We hypothesized that we would find processes con-
cerned with cns development, signal generation and transduction.
Results: all 13 processes meeting significance criteria fell within brain 
developmental categories, including neuronal differentiation, generation 
and projection, axon guidance, neurogenesis, neuron development, neuron 
projection morphogenesis, axonogenesis and cell morphogenesis involved 
in neuronal differentiation, etc.
Conclusion: results suggest that 3 psychosis endophenotypes within a 
broad general category (electrophysiology) share meaningful genetic 

underpinnings at the level of gene process networks and ontologies, as 
derived from multivariate analytic procedures.
despite the relatively immature state of gene process software suites, this 
approach is a rapidly developing one that is beginning to demonstrate that 
it can yield face-valid information to help interpret complex data derived 
from multivariate genotyping studies and to inform etiology.
id: 2114899

discerning risk paThWays for psychosis 
in The napls2 cohorT

diana perkins, md1; clark Jeffries2; Jean addington, phd3; 
carrie e bearden, ph.d.4; kristin cadenhead, m.d.5; Tyrone 
cannon, phd6; barbara a cornblatt, phd, mba7; robert 
heinssen8; daniel mathalon9; Thomas mcglashan6; larry J 
seidman, phd10; elaine Walker11; scott W Woods6; sharon 
chandler12; stephen glatt13; Thomas stark14; eugene yeo14; ming 
Tsuang15

1. Psychiatry, University of North Carolina, Chapel Hill, NC, 
USA; 2. Renaissance Computing Institute, University of North 
Carolina, Chapel Hill, NC, USA; 3. Hotchkiss Brain Institute, 
University of Calgary, Alberta, AB, Canada; 4. Departments of 
Psychiatry and Biobehavioral Sciences, University of California 
Los Angeles, Los Angeles, CA, USA; 5. Department of Psychiatry, 
University of California San Diego, San Diego, CA, USA; 
6. Department of Psychology and Psychiatry, Yale University, New 
Haven, CT, USA; 7. Department of Psychiatry, Zucker Hillside 
Hospital, Long Island, NY, USA; 8. National Institutes of Mental 
Health, Rockville, MD, USA; 9. Department of Psychiatry, 
University of California San Francisco, San Francisoco, CA, USA; 
10. Department of Psychiatry, Harvard Medical School at Beth 
Israel Deaconess Medical Center and Massachusetts General 
Hsopital, Boston, MA, USA; 11. Departments of Psychology and 
Psychiatry, Emory University, Atlanta, GA, USA; 12. Center for 
Behavioral Genomics and Department of Psychiatry, University 
of California San Diego, San Diego, CA, USA; 13. Psychiatry 
Genetic Epidemiology and Neurobiology Laboratory Department 
of Psychiatry, SUNY Upstate Medical University, Syracuse, 
NY, USA; 14. Cellular and Molecular Medicine, University of 
California San Diego, San Diego, CA, USA; 15. Department 
of Psychiatry Center for Behavioral Genomics, University of 
California San Diego, San Diego, CA, USA

Background: The north american prodrome longitudinal study (napls) is 
a collaborative effort to illuminate mechanisms involved in the emergence of 
psychosis and identify psychosis vulnerability constructs. our ongoing efforts 
involve prospective study of persons at clinical high risk (chr) for psycho-
sis based primarily on the presence of moderate to severe attenuated positive 
symptoms. This presentation focuses on psychosis risk prediction in the sec-
ond napls cohort (napls2) using blood-based biomarkers. a particular 
emphasis is the value of blood-based biomarkers for psychosis risk, including 
that blood, as a highly regulated tissue contacting every cell the body, reflects 
a person’s health state, as well as recent evidence that circulating immune cells 
and cytokines regulate brain function and may directly influence psychosis risk.
Methods: The napls2 cohort incudes 765 chr and 280 demographically 
similar unaffected subjects between the ages of 12 to 35. included in this 
analysis are subjects, that donated blood samples and, as of march 2012, 
who converted to psychosis (n=32), who were non-converters followed at 
least two years (n=40), or were matched unaffected subjects (n=35). plasma 
was analyzed using a luminex multiplex platform, and leukocyte-derived 
rna sequenced using an illumina platform. rna seq analysis focused 
on micrornas that are small rnas highly important in regulating gene 
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expression. a greedy algorithm validated by random relabeling was used to 
select markers best predicting psychosis risk.
Results: The area under the receiver operating curve predicting psychosis 
risk for progressed versus non-progressed subjects for the plasma analyte 
assay was .91, and for the microrna assay was .86. bioinformatic analy-
sis of both assays suggested immune system activation. examination of 
correlation networks of plasma analyte and leukocyte mirna expression 
between groups revealed systematic changes; bioinformatic investigations 
suggested activation of innate and adaptive immune system.
Conclusion: blood-based assays show promise in stratifying psychosis 
risk in persons with chr symptoms. in addition examination of plasma 
analyte and leukocyte gene expression may help identify vulnerability con-
structs for psychosis.
id: 2142211

schneiderian firsT rank sympToms & 
digiT raTio in schizophrenia

ananya prabhu, mbbs1; sunil kalmady1,2; dania Jose1; s 
gautham1; anekal c amaresha1,2; sri mahavir agarwal1,2; 
harleen chhabra1,2; anushree bose1,2; Janardhanan c 
narayanaswamy1,2; ganesan venkatasubramanian1,2

1. Translational Psychiatry Laboratory, Neurobiology Research 
Centre, National Institute of Mental Health & Neuroscieences, 
Bangalore, Bangalore, India; 2. InSTAR Program, Schizophrenia 
Clinic, Department of Psychiatry [www.instar-program.orgwww.
instar-program.org], National Institute of Mental Health And 
Neurosciences, Bangalore, India, Bangalore, India

Background: recent studies indicate schizophrenia pathogenesis to involve 
fetal programming aberrations influenced by endocrine factors. The second 
to fourth-digit-ratio (2d:4d), an indicator of disrupted endocrine signal-
ing during early development, can facilitate identification of fetal origins of 
adult diseases. previous studies have shown inconsistent profile of 2d:4d 
in schizophrenia. This study evaluated status of 2d:4d in schizophrenia & 
its correlates with schneiderian first rank symptoms.
Methods: We examined 155 dsm-iv schizophrenia patients (m:f=85:70) 
and 124 healthy controls (m:f=77:47). digit lengths were measured using 
high-resolution images of hands by two raters blind to subject status with 
good inter-rater reliability (icc>0.9). 2d:4d was computed by averaging 
ratio of second-to-fourth finger lengths of both hands.
Results: Two-way anova revealed a significant effect of clinical status 
[f=6.9; p=0.009] as well as sex [f=10.9; p=0.001] on 2d:4d. Women had 
significantly greater 2d:4d than men. patients with schneiderian first 
rank symptoms had negative (trend level significance) digit ratio asym-
metry than those without (p = 0.07).
Conclusion: 2d:4d observations in schizophrenia suggesting possible role 
of prenatal endocrine aberrations involving gonadal hormones in vulner-
ability towards schizophrenia. These aberrations might impact on brain 
asymmetry towards genesis of schneiderian first rank symptoms.
id: 2090103

perinaTal choline: a poTenTial 
prevenTion sTraTegy for improving 
early behavior and decreasing risk 
for schizophrenia

randal g ross, md1; robert freedman, md1; m c hoffman, 
md2; s hunter, phd1; a hutchison, md1; a law, md1; s 
leonard, phd1

1. Psychiatry, University of Colorado Denver, Aurora, CO, USA; 
2. Obstetrics and Gynecology, Denver Health and Hospitals, 
Denver, CO, USA

Background: The neurodevelopmental model postulates that risk for schizo-
phrenia begins in the prenatal period. even if the full conversion to schizo-
phrenia never occurs, that early risk manifests as lifelong deficits in cognition 
and behavior. decreasing risk will have lifelong benefits. prenatal dietary 
choline, a natural alpha7 nicotinic agonist, may improve cerebral inhibition 
development and improve cognitive and behavioral outcomes. We assess the 
interaction between schizophrenia-associated genes (such and nrg1 and 
chrna7), environment (such as prenatal anxiety) and interventions (such 
as perinatal choline supplementation) on the development of cerebral inhibi-
tion (p50 sensory gating and mismatch negativity) and behavior.
Methods: randomized controlled trial of perinatal choline supplementa-
tion in healthy mothers (phosphatidylcholine 6300 mg Qd) and infants 
(phosphatidylcholine 700 mg Qd). outcomes of p50 sensory gating (1 and 
3 months of age) and behavior (40 months of age). infants were genotyped 
for chrna7 and nrg1.
Results: homozygosity for a schizophrenia risk allele in either chrna7 or 
nrg1 is associated with delayed development of cerebral inhibition. The 
genetic effect is reversed by perinatal choline supplementation. perinatal 
choline supplementation is also associated with less parent-reported atten-
tion and internalizing behavior symptoms at 40 months of age.
Conclusion: prenatal choline supplementation compensates for genetic vul-
nerability’s impact on the development of cerebral inhibition and is asso-
ciated with lower symptomology at 3 years of age. universal prevention 
strategies have a role in preventing major mental illnesses.
id: 2077141

novelTy deTecTion and compleX 
mismaTch negaTiviTy To a single 
repeTiTive Tone in schizophrenia

dean salisbury, phd; christiana d butera; Timothy k murphy
Clinical Neurophysiology Research Laboratory, University of 
Pittsburgh School of Medicine, Pittsburgh, PA, USA

Background: background: stimulus specific adaptation (ssa) models argue 
that repetitive tones cause dampening of sensory responses, and mismatch 
negativity (mmn) is an epiphenomenal effect of physically deviant tones 
activating non-adapted sensory cells, not elicited by stimulus deviation 
from a memory trace of past stimuli or a predictive model of stimulus pat-
terns. The present experiment explored whether ssa was necessary to elicit 
mmn, and whether such true novelty mmn differed between well partici-
pants and schizophrenia.
Methods: a single tone paradigm used the gestalt principle of proximity to 
form implicit groups of 5 stimuli (330 ms soa, 750 ms isi). pattern mod-
els predict mmn will be elicited by an occasional 6th tone. by contrast, 
ssa models predict no mmn, as the same tone would necessarily acti-
vate adapted neurons. if  mmn was elicited by extra tones, it must occur 
because of a mismatch with an expectation of 5 tones, not stimulation of 
non-adapted sensory neurons. control and schizophrenic subjects per-
formed a standard pitch-deviant and duration-deviant mmn task and the 
extra tone mmn task while watching a silent movie.
Results: preliminary analysis of mmn at fcz revealed significant reduc-
tions of mmn in patients for pitch deviants (con: -4.3μv, sz: -1.5μv, t 
=-4.4, p<.05), and for duration deviants (con: -2.4μv, sz: -0.9μv, t =-2.7, 
p<.05), but not for extra tone mmn (con: -1.0μv, sz: 0.9μv, t =-0.5, 
p>.05).
Conclusion: peak latency of the extra tone mmn was ~50 ms later than pitch 
deviant mmn. assuming the pitch deviant mmn indicates the onset timing 
of non-adapted sensory cells, the much later extra tone mmn must necessar-
ily arise from a different set of non-sensory neurons. however, the extra tone 
mmn was substantially smaller than pitch and duration deviant mmns. 
These results demonstrate ssa is not necessary to generate mmn and that 
the auditory cortex performs pattern analysis sufficient to generate mmn, 
but that simple stimulus deviant mmns likely do contain substantial con-
tributions from non-adapted neurons. True novelty detection as reflected in 
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mmn may be intact in schizophrenia, at least for extra tones. The mmn 
deficit observed previously may reflect deficient ssa. however, how to opti-
mize automatic pattern analysis is not fully understood, and the extra tone 
paradigm may need further development to maximize group differences.
id: 2116738

evoked and sponTaneous gamma 
abnormaliTies in schizophrenia

kevin m spencer, phd
1. Research Service, VA Boston Healthcare System, Boston, MA, 
USA; 2. Psychiatry, Harvard Medical School, Boston, MA, USA

Background: The electroencephalogram (eeg) is composed of a number 
of frequency bands, which are associated with activity in distinct neural cir-
cuits. understanding how these circuits give rise to particular oscillations, 
and how dysfunctional elements in these circuits produce abnormal oscil-
latory activity in neuropsychiatric disorders, is a major challenge for trans-
lational neuroscience. basic research with animal models of schizophrenia 
has focused on spontaneous oscillations, finding increased gamma (30–100 
hz) activity, while clinical research has focused on stimulus-evoked activ-
ity, finding decreased gamma responses in schizophrenia. We attempted to 
bridge these two areas of research by examining both stimulus-evoked and 
spontaneous oscillations in schizophrenia.
Methods: auditory steady-state responses (assrs) to click trains presented 
at 20, 30, and 40 hz were acquired from 24 chronic schizophrenia patients 
(sz) and 24 matched healthy control subjects (hc). The eeg was recorded 
with a dense electrode array, and ocular, electromyographic, and cardiac 
artifacts were removed using independent component analysis. dipole 
source localization of the assr was used as a spatial filter for measuring 
eeg activity in the auditory cortex.
Results: 40 hz assr plf but not evoked power was reduced in sz com-
pared to hc in the left hemisphere (lh). spontaneous gamma power was 
increased in sz compared to hc for each stimulation frequency, but only in 
the lh for 40 hz stimulation. Thus, stimulus parameters influenced spon-
taneous activity. in sz, spontaneous gamma power in the lh during 40 hz 
stimulation was positively correlated with auditory hallucination symptoms 
and negatively correlated with assr plf. furthermore, normal patterns 
of evoked power/plf correlations were absent in sz in the lh during 40 
hz stimulation. simulations of the assr and spontaneous activity suggest 
that increased spontaneous gamma power may result in the appearance of 
impaired assr phase locking.
Conclusion: spontaneous oscillatory activity in the gamma band is 
increased in schizophrenia. This finding is consistent with recent findings of 
increased spontaneous brain activity in schizophrenia from functional neu-
roimaging. it is also consistent with the findings of increased spontaneous 
gamma power in nmda receptor hypofunction animal models of schizo-
phrenia. psychosis may involve an increase in spontaneous brain activity in 
particular neural circuits that can be modeled in animals.
id: 2118703

nicoTinic cholinergic mechanisms in 
feTal brain developmenT

karen stevens, phd
Psychiatry, University of Colorado Denver Anschutz Medical 
Campus, Aurora, CO, USA

Background: chrna7, the gene for the alpha7-nicotinic receptors sub-
unit, is in the critical region of the chromosome 15q13 deletion, one of the 
chromosomal number variations highly associated with schizophrenia. 
chrna7 is one of only a few genes associated with schizophrenia that is 
expressed more highly in fetal life than in adult life, and alpha7-nicotinic 

cholinergic receptors are expressed much more widely in the fetal brain than 
in adult life. chrna7 null mutant animals fail to develop cerebral inhibi-
tory and excitatory circuits normally. Thus, alpha7-nicotinic receptor activa-
tion appears to be critical for the normal development of the circuits that 
are pathologically impaired in persons with schizophrenia. alpha7-nicotinic 
receptors appear during initial neurogenesis and for most of fetal life are not 
innervated by cholinergic axons terminals, which do not reach the forebrain 
until slightly before birth. however, they are specifically activated by choline 
in millimolar concentrations, the level found in the amniotic fluid.
Methods: There are several rodent models of this pathogenic mechanism. 
dba/2 mice have polymorphisms in the promoter of the chrna7 gene 
that are linked to its decreased expression in the hippocampus. dba/2 
mice also have decreased cerebral inhibition, as shown by their failure to 
inhibit the hippocampal response to paired auditory stimulus, a sensory 
gating measure analogous to human p50 sensory gating. maternal diet was 
supplemented with choline.
Results: supplementation of the maternal diet from conception through 
weaning with 5 times normal levels of dietary choline results in adult off-
spring with normal sensory gating, even after being fed normal choline diets 
after weaning. This dietary effect does not occur in chrna7 null mutants, 
which demonstrates the specificity of the effect to alpha7-nicotinic receptors.
Conclusion: maternal dietary choline supplementation thus may potentially 
overcome the pathogenic effect of at least one putative genetic risk factor 
for schizophrenia.
id: 2077001

evaluaTion of sponTaneous dense array 
gamma oscillaTory and minor physical 
anomalies as neurodevelopmenTal 
endophenoType in schizophrenia

sai krishna Tikka, md, dpm1; shamsul h nizamie, md, 
dpm1; nishant goyal, md, dpm1; nityananda pradhan, md2

1. Psychiatry and KS Mani Center for Cognitive 
Neurosciences, Central Institute of Psychiatry, Ranchi, India; 
2. Psychopharmacology, National Institute of Mental Health and 
Neurosciences, Bengaluru, India

Background: minor physical anomalies (mpas) and gamma oscillatory 
activity have been proposed as associated endophenotypes in schizophre-
nia. composite markers better predict disease risk.
Methods: aim of this family study was to investigate mpas and gamma oscil-
latory activity in schizophrenia patients, their unaffected first degree relatives 
and healthy controls and appreciate whether they can be used together as com-
posite endophenotype. Thirty each of schizophrenia patients, their first degree 
relatives and controls were assessed for mpas on the extended Waldrop scale. 
all participants underwent an awake, resting 192-channel eeg recording. 
spectral power and coherence in 30–100 hz gamma bands were estimated 
using Welch’s averaged periodogram method. statistics used were one-way 
anova, chi square Test for comparing socio-demographic-clinical variables; 
manova supplemented by one-way anova (post-hoc Tukey hsd) for 
comparison of spectral measures; pearson’s correlation, step-by-step discrimi-
nant functional and intra-familial correlation analysis subsequently.
Results: an endophenotype pattern of finding was found for mpas in the 
craniofacial region, the total number of mpas, spectral power in right tem-
poral region on all bands and in the right parietal region on 50-70hz and 
70-100hz gamma bands. The three groups were most accurately classified 
when mpa total score, right temporal 30-50hz gamma power and right 
occipital ‘intra hemispheric’ 50-70hz gamma coherence were considered 
together than when considered independently. significant intra familial cor-
relation for mpa total score and right temporal gamma 30-50hz power.
Conclusion: composite evaluation of two developmentally linked markers i.e. mpas 
and gamma spectral measures is useful in expanding the schizophrenia phenotype.
id: 2086157
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The effecT of an increasing probabiliTy 
of moTor inhibiTion in schizophrenia 
and firsT degree relaTives: an 
erp sTudy

abraham c van voorhis1; seung suk kang1,2; vina m goghari2; 
angus W macdonald2; scott r sponheim1,2

1. Psychology Research, VA Medical Center, Minneapolis, MN, 
USA; 2. University of Minnesota, Twin Cities, MN, USA

Background: schizophrenia is a polygenic, heritable mental disorder asso-
ciated with motor inhibition deficits (lichtenstein et al., 2009). an fmri 
study by vink, ramsey, raemakers, and kahn (2006) has shown that there 
are functional abnormalities present in both schizophrenia patients and 
first degree relatives during a task designed to measure motor inhibition, 
although only the schizophrenia group showed behavioral abnormalities. 
in this study, we examined the effect of  an increase in stop-signal prob-
ability on behavioral and event related potential (erp) measures between 
patients with schizophrenia, their first degree relatives, and healthy 
controls.
Methods: The stop-signal task used in this study was a replica of that used 
by vink et al. (2006). The task consisted of go trials, where participants 
were prompted to respond to a go stimulus, and sTop trials, where par-
ticipants were presented with a go stimulus followed by a sTop stimulus 
after a variable delay. The sTop stimulus signaled to the participants to 
withhold their response, which was essential in measuring stop-signal reac-
tion time (ssrT), a measure of motor inhibition. With each subsequent 
go trial the likelihood of a sTop trial increased.
Results: The schizophrenia group demonstrated a significantly longer 
ssrT than both the control and relatives groups, indicating deficits in 
motor inhibition ability. in general, the control and relatives groups dem-
onstrated larger p300 amplitudes during trials of lower sTop probabil-
ity and decreases in amplitude as sTop probability increased whereas the 
schizophrenia group demonstrated smaller p300 amplitudes that didn’t 
significantly change between conditions. The relatives group also showed 
the largest change in p300 amplitude between the medium and high sTop 
probability go trials. The control and relatives groups demonstrated 
changes in p300 peak latency that weren’t observed in the schizophrenia 
group. The relatives group demonstrated a change in p300 peak latency at 
cz that was not observed in the control group.
Conclusion: similar to previous results, the schizophrenia group demon-
strated impaired motor inhibition ability. unlike previous results, the 
relatives group did not differ from controls in the same way as the schizo-
phrenia group in neural responses to increasing sTop trial probability. 
however, unique p300 peak amplitude and latency effects were observed in 
the relatives group that were not demonstrated in either the schizophrenia 
or healthy control groups.
id: 2081635

mirna biogenesis in schizophrenia, a 
chinese sTudy

yin yao, phd; fuQuan zhang
Intramural Research Program, National Institute of Mental 
Health, Bethesda, MD, USA

Background: previous findings suggested associations between schizophre-
nia and the impairment of post-transcriptional regulation of brain devel-
opment through mirna systems.
Methods: our study aims include 1)  comparing the overall frequency of 
121 rare variants in 59 genes associated with the mirna-system in gWas-
derived data involving 768 schizophrenia cases and 1348 healthy controls, 
and validated in an independent gWas data involving 1802 schizophrenia 
cases and 1447 controls; 2) profiling genome-wide mirna expression in 

blood collected from 15 early-onset schizophrenia early onset cases and 15 
healthy controls; and 3) constructing a mirna-mrna regulatory network 
using our previous genome-wide mrna expression data generated from a 
separate sample of 18 early onset cases and 12 healthy controls collected 
in china.
Results: our recent findings indicate that: 1) in genes associated with 
the mirnas control, approximately 50% more rvs in schizophrenia 
cases than in controls were observed; 2)  The observed lower mirna 
activity in eos patients compared to healthy controls suggests that 
mirnas are abnormally downregulated; and 3)  There is a predicted 
regulatory network among several downregulated and upregulated 
mrnas. rather than pinpointing specific deficiencies in gene products 
in the origin of  schizophrenia, our results implicate an overall dysregu-
lation of  transcription. We would like to argue that schizophrenia is 
not the result of  abnormalities in one or two pathways or biological 
systems, but arises rather from disruption throughout an entire cellular 
network.
Conclusion: To sum, our results indicate that the genetically based dys-
regulation of mirna systems undermines the mirnas’ inhibitory effects, 
resulting in the abnormal upregulation of genome transcription in the 
development of schizophrenia. The encouraging message we would like to 
convey is that mirna might serve as a pivotal regulator in the schizophre-
nia development process.
id: 2093240

impaired eeg mu rhyThm suppression 
during moTion imagery Task in firsT 
episode of psychosis

yuliya zaytseva1,2; zanna garakh3; vladimir novototsky-vlasov3; 
isaac gurovich2; Jiri horacek1; valeria strelets3

1. Prague Psychiatric Centre/National Institute of Mental 
Health, Prague, Czech Republic; 2. Moscow Research Institute of 
Psychiatry, Moscow, Russian Federation; 3. Institute of Higher 
Nervous Activity and Neurophysiology, Russian Academy of 
Sciences, Moscow, Russian Federation

Background: eeg mu rhythm is detected in the 8–13 hz frequency over 
sensorimotor cortex. unlike alpha rhythm having the same frequency range 
and being suppressed with eyes opening, mu rhythm suppresses in response 
to self-initiated movements, observed movements and imagined move-
ments and often refers to as a selective measure of the activity of the mirror 
neuron system. To date, impaired mu rhythm suppression in patients with 
schizophrenia was reported only in one study in which observed and actual 
hand movement’s tasks were used. The aim of our study was to examine 
the properties of mu rhythm suppression in patients at the early stages of 
psychosis using motion imagery task.
Methods: We measured eeg spectral power (sp) of  mu-rhythm in 
right-handed 223 subjects (patients with first episode of  psycho-
sis n=125 and healthy comparison subjects n=98 matched by age, 
gender) at rest and while performing the motion imagery task (with 
eyes closed). in order to disentangle mu-rhythm from alpha rhythm, 
the principal component analysis (pca) was applied taking into the 
account the following specifications: mapping of  mu-rhythm in sen-
sorimotor cortex, the absence of  the reaction on eyes opening, sup-
pression of  mu-rhythm during motion imagery task. mean mu-rhythm 
spectral power (sp) in the 8–13 hz range for the c3, cz and c4 elec-
trodes was calculated for the resting state and task condition at each 
electrode site separately. mu-suppression was defined by the log-ratio 
of  sp during task condition relative to the sp during the rest condition 
with eyes closed.
Results: between group comparison of mu-rhythm sp at rest showed higher 
sp in patients with first episode of psychosis (f(2, 356)=5.8623; p=.003) as 
compared to controls. post-hoc using fisher lcd revealed elevated sp in c4 
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(p≤0.0001) and cz (p≤0.01). in task performance we observed less suppres-
sion of mu rhythm in patients in contrast to healthy controls (f(1,179)=4.019, 
p=0.04), post-hoc showed significant difference in c3 (p≤0.05) and c4 (p≤0.01).
Conclusion: for the first time, we demonstrate the initial elevation of mu 
rhythm power in patients with first episode of psychosis. likewise previous 

research showing the suppression of mu rhythm in schizophrenia patients 
during self-initiated or observed movements, we indicate impaired mu 
rhythm suppression while motor imagery task performance emphasizing 
the abnormal mirror neurons activity.
id: 2117975
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Clinical Neurochemistry; Therapeutics: 
Pharmacologic Probes

disease biomarkers for schizophrenia 
- from laboraTory To paTienT beside-

Sabine Bahn, MD PhD MRCPsych

Psychiatry, University of Cambridge, Cambridge, United Kingdom
Background: schizophrenia is a multifaceted neuropsychiatric disorder 
which almost certainly presents a heterogeneous group of aetiologies. 
a  better molecular understanding of the disease onset and progression 
is urgently needed. multi-omics profiling approaches can be employed to 
investigate large numbers of patient and control samples in a single experi-
ment. These large scale experiments are required to identify disease intrin-
sic molecular signatures as well as patient subgroups.
Methods: multiple independent cohorts of first-onset, recent-onset, pro-
dromal and pre-disease onset serum samples from patients with schizophre-
nia or prone to develop the disorder were investigated using a multiplexed 
elisa approach to identify significantly changing proteins.
Results: We have identified a number of highly significant peptides and pro-
teins in serum that distinguish first-onset paranoid schizophrenia patients 
from healthy controls. our findings suggest alterations in glucoregula-
tory, inflammatory and hormonal processes in drug-naïve patients with 
first-onset schizophrenia. interestingly, we also identified disease-relevant 
metabolic and inflammatory changes in affected and unaffected siblings of 
schizophrenia patients and have preliminary evidence for the existence of 
schizophrenia sub-groups, based on the expression of serum proteins.
recently, we identified a biomarker panel for schizophrenia based upon 
a meta-analysis of five schizophrenia cohorts and tested their predictive 
performance in psychiatric at-risk individuals before the onset of schizo-
phrenia or psychosis.
validation testing of the panel on first-onset schizophrenia patients gave an 
auc of 0.97 for disease detection and a true positive rate of 89%. analysis 
of a cohort from the us military, where blood was collected prior to disease 
onset of either schizophrenia or bipolar disorder, yielded an auc of 0.90 
and 0.53 respectively. The auc was 0.82 for prediction of schizophrenia con-
version in a cohort of prodromal/uhr individuals, which increased to 0.92 
when caarms positive subscale scores were incorporated into the model.
Conclusion: We have identified a robust biomarker panel for the diagnosis 
and prediction of schizophrenia. future applications of this test could aid 
clinicians in identification of vulnerable patients early in the disease pro-
cess, allowing more effective therapeutic intervention.
id: 2114544

odoranT induced g proTein 
mediaTed inTracellular signaling is 
differenTially regulaTed in olfacTory 
neuroepiThelial cells from individuals 
aT clinical risk for schizophrenia and 
paTienTs WiTh schizophrenia

karin borgmann-Winter1,2; haou-yan Wang3; rabindranath 
ray1; brooke Willis1; chijioke egbujo1; monica e calkins1; paul 
moberg1; bruce Turetsky1; chang-gyu hahn1

1. Psychiatry, University of Pennsylvania, Philadelphia, PA, 
USA; 2. Child and Adolescent Psychiatry, Children’s Hospital of 
Philadelphia, Philadelphia, PA, USA; 3. City University of New 
York, New York, NY, USA

Background: schizophrenia (scz) is associated with pervasive deficits 
in olfactory function. nevertheless, little is known about the molecular 
underpinnings of olfactory dysfunction in scz or alterations during in the 

prodromal period. We previously reported increased odorant induced elec-
troolfactogram (eog) measures in clinical high risk (cr) subjects as well 
as in scz patients. We hypothesized that odorant induced activation of g 
protein activation and/or its downstream signaling is increased in olfactory 
neuroepithelial (oe) cells of cr and scz subjects.
Methods: We examined mrna and protein expression of key odorant sig-
naling molecules in in vitro oe culture cells derived from 18 scz patients 
and 9 cr subjects and their age-sex matched controls using qpcr and 
Western blotting respectively. ex vivo oe biopsy tissues from a subset of 
these subjects (10 matched pairs) were examined using lcm based qpcr. 
We tested odorant induced g protein activation in synaptosomal mem-
branes from oe cells by incubating membranes with 35mm of odorants, 
and s35-gTpγs, followed by immunoprecipitation experiments with anti-
bodies for gαs/golf, gi, go, gq/11, g12 and g13.
Results: oe cells from scz patients showed a trend for decrease in gαs/olf  
and a decrease in aciii protein (student’s t-test; two tailed, p=0.02). oe 
cells from cr subjects showed a significant decrease in gαs/olf  (p=0.02) 
and no change in aciii, but an increase in pka (p<0.0001). mrna quan-
tification of these molecules showed no differences either in lcm-qpcr 
of the oe sections or in oe culture cells. activation of gαs/olf  and go 
in response to odorant mixtures was decreased in the scz group (p=0.03, 
p=0.02, respectively), while it was unaltered in cr subjects. in contrast to 
the observed decreases in odorant induced g protein activation, dopamine 
induced activation of gαs/olf  and gq/11 was increased in oe cells of scz 
patients but unaltered in cr subjects.
Conclusion: While increased eog measures in scz or cr subjects predict 
increased odorant signaling, odorant induced g protein activation was 
decreased. This suggests that increases in eog may be due to enhancement 
of molecular events downstream to g protein activation in both popula-
tions. While odorant induced signaling is altered in both scz and cr sub-
jects, the pattern of dysregulation in g protein signaling differs between the 
groups. future studies will test progression of odorant signaling dysregula-
tions in cr subjects and their associations with neuropsychiatric symptoms.
id: 2118656

modeling predisposiTion To 
schizophrenia using hipscs

kristen brennand, phd
Psychiatry, Icahn School of Medicine at Mount Sinai, New York 
City, NY, USA

Background: schizophrenia (sz) is a debilitating neurological disorder. 
Though postmortem studies have revealed reduced neuron size and spine 
density in sz brain tissue, the molecular mechanisms underlying the disease 
state remain unclear.
Methods: To address this, we directly reprogrammed fibroblasts from sz 
patients into human induced pluripotent stem cells (hipscs) and subse-
quently differentiated these disorder-specific hipscs into neural progenitor 
cells (npcs) and neurons.
Results: gene expression comparisons of our hipsc-derived neural progeni-
tor cells (npcs) and 6-week-old neurons to the allen brainspan atlas indi-
cate that our hipsc neural cells, from controls and patients with sz, most 
resemble fetal rather than adult brain tissue, indicating that hipsc-based 
models may not yet be suited for the study of the late features of this disor-
der. our analysis confirms that a significant fraction of the gene signature of 
sz hipsc-derived neurons is conserved in sz hipsc neural progenitor cells 
(npcs), suggesting that at least some of the molecular events contributing 
to sz are established prior to neuronal maturation. We observed aberrant 
migration and increased oxidative stress in sz hipsc npcs, and diminished 
neuronal connectivity in conjunction with decreased neurite number, psd95-
protein levels and glutamate receptor expression in sz hipsc neurons. key 
cellular and molecular elements of the sz phenotype were ameliorated fol-
lowing treatment of sz hipsc neurons with the antipsychotic loxapine.
Conclusion: To confirm these findings across a larger cohort of patients, we 
have now generated hipscs from thirteen patients with childhood-onset 
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sz (cos) and twelve additional controls. cos is a rare and particularly 
severe form of the disorder, with an onset of psychosis prior to age twelve. 
We anticipate that neural cells derived from patients with cos will have 
accelerated and/or more severe cellular phenotypes relative to those we have 
already reported for adult-onset sz, and so might be better suited for stem-
cell based models of sz predisposition.
id: 2086064

characTerizaTion of The peripheral 
cannabinoid sysTem in schizophrenia: 
correlaTes WiTh clinical measures

kayla a chase, phd1; cherise rosen, phd1; hannah gin1; 
benjamin feiner1; rajiv p sharma1,2

1. Psychiatry, University of Illinois at Chicago, Chicago, IL, USA; 
2. Jesse Brown Veterans Affairs Medical Center, Chicago, IL, USA

Background: cannabis use during development could potentially be a risk 
factor for later development of psychosis. cannabinoid signaling is exten-
sive, with receptors exerting multiple regulatory functions in both immune 
and central nervous systems. in the brain, cannabinoid receptors (cnr) 
directly modulate dopaminergic and serotoninergic systems. additionally, 
in the peripheral lymphocyte, cnrs are primarily responsible for medi-
ating cytokine release, a dysregulated mechanism in schizophrenia. The 
literature has indicated the cannabinoid system is strongly involved in 
neuropsychiatric disorders, including schizophrenia. Thus, further char-
acterization of this signaling system and its correlations with behavioral 
outcomes is needed.
Methods: mrna levels of cnrs and their interacting proteins were mea-
sured in human lymphocytes obtained from 70 participants (35 normal con-
trols, 35 patients with schizophrenia). changes in mrna expression were 
measured using qrT-pcr with β-actin and gapdh for normalization. 
clinical measurements were also collected and included the maTrics 
cognitive battery, the hamilton depression scale (ham-d), and the 
heinrichs-carpenter Quality of life scale (Qls).
Results: There were significant diagnostic increases in the expression of 
the cnr mrna panel in peripheral lymphocytes. additionally, signifi-
cant correlations existed between the cnr panel mrna and the clinical 
measurements collected. specifically, as mrna levels increased, cognitive 
processing was significantly impaired, while depressive symptoms were 
increased. self-reported quality of life scores were also significantly 
decreased with elevated mrna levels.
Conclusion: These results suggest that further exploration of the cannabi-
noid system in psychotic illness could lead to a better understanding of 
cognition, affect regulation and underlying systemic physiology.
id: 2103004

glucocorTicoid-immune dysregulaTion 
in response To psychological sTress in 
schizophrenia

Joshua chiappelli, md; katie l nugent, phd; zoe garcia; 
laura m rowland, phd; l elliot hong, md
Maryland Psychiatric Research Center, University of Maryland 
Baltimore, Baltimore, MD, USA

Background: abnormalities in glucocorticoid and inflammatory pathways 
have been identified as possible mechanisms in the pathophysiology of 
schizophrenia. These systems are activated by stress, and typically interact 
dynamically to optimize adaptation to challenging environmental condi-
tions. We hypothesized that patients with schizophrenia would exhibit dys-
regulation of glucorticoid-mediated suppression of immune responses to 
stress.

Methods: 40 healthy controls and 37 individuals with schizophrenia under-
went a computerized psychological challenge involving two tasks (mirror 
tracing and mental arithmetic) designed to be frustrating and obnoxious. 
in this paradigm, participants who forego a monetary award and quit both 
tasks early are classified as distress intolerant (di). saliva samples were 
collected prior to and at 3 time points following completion of the stress 
challenge and salivary cortisol and il-6 responses were assayed by elisa.
Results: a repeated measures anova of salivary il-6 using diagnosis and 
distress intolerance as group factors revealed a significant effect of time 
(f=4.65, p=.024), a trend for interaction of time and diagnosis (f=3.49, 
p=.053), and an interaction of time, diagnosis, and di (f=4.44, p=.027). 
patients who were di exhibited greater levels of il-6 at baseline and a 
greater rise in il-6 following stress compared to non-di patients. in con-
trols, greater acute rise in cortisol (change from baseline to immediately 
following task) was associated with a greater decrease in il-6 following 
stress (change from immediately following stress to last time point follow-
ing stress; r=-.456, p=.007). in contrast, this relationship was positive in 
schizophrenia patients (r=.434, p=.013).
Conclusion: levels of il-6 in the saliva rose significantly following exposure 
to this stress paradigm in both patients and controls. in healthy controls, a 
more robust acute cortisol response suppressed il-6 levels following stress, 
corresponding to the usual anti-inflammatory effects of cortisol. however, 
this relationship in patients was in a statistically significant, opposite direc-
tion. These results implicate inability to down-regulate inflammatory 
responses to stress in schizophrenia.
id: 2087547

chasing The reproducible biomarker …

Jason d cooper
Psychiatry, University of Cambridge, Cambridge, United Kingdom

Background: background: The burden of psychiatric disorders on society 
is immense. biomarkers have the potential to reduce this burden by trans-
forming both the diagnosis and treatment of these disorders. however, the 
poor reproducibility of cns biomarker studies is driving skepticism about 
whether the periphery can be informative about these disorders.
Methods: methods: We considered the impact of study design (i.e. power and 
recruitment), quality control (i.e. plate effects and identification of outliers), 
handling of missing data and statistical analysis (i.e. variable selection and 
resampling methods) on the reproducibility of proteomic studies. We evalu-
ated these factors using data from the netherlands study of depression and 
anxiety (nesda) - an ongoing eight-year longitudinal, multi-site natural-
istic cohort study with 3,000 participants recruited from the general popula-
tion, general practices, and mental health organizations in the netherlands.
Results: results: unsurprisingly, the design of proteomic studies was essen-
tial. for example, we demonstrated that females on birth control can have a 
devastating impact on biomarker studies. for molecular analytes that passed 
quality control, missing data can dramatically reduced the sample-size when 
we modeled the joint effects of putative biomarkers. although multiple impu-
tation allows for the uncertainty in the imputed data, we found estimates 
obtained across the imputed data sets tended to be consistent. We avoided 
overfitting the original data by using different variable selection approaches in 
conjunction with resampling methods such as cross-validation. as expected, 
resampling improved the accuracy of response estimates on new observa-
tions for all of the variable selection approaches evaluated. however, variable 
selection approaches that efficiently search the model space, like lasso and 
bayesian regression, tended to perform more consistently when applied to 
new data. in addition, the model posterior probabilities provided by bayesian 
approaches, allowed competing models to be considered. finally, we found 
that undetected sex-specific effects also impacted on reproducibility.
Conclusion: conclusion: We evaluated a number of solutions for com-
monly encountered obstacles to biomarker studies being more reproduc-
ible. although based on patients with depression and anxiety, the findings 
are also applicable to patients with schizophrenia.
id: 2115293
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bi 409306, a novel phosphodiesTerase 
9a inhibiTor, parT i: poTency, 
selecTiviTy and in-viTro funcTional 
characTerizaTion on synapTic 
plasTiciTy

cornelia dorner-ciossek, dr.1; r giovannini2; holger 
rosenbrock1

1. CNS Diseases Research, Boehringer Ingelheim Pharma GmbH 
& Co KG, Biberach, Germany; 2. Boehringer Ingelheim Research 
Italy, Milano, Italy

Background: inhibition of specific phosphodiesterases (pdes) in the brain 
has gained attention as a potential new approach for memory enhance-
ment. among those pdes is pde9a which is specific for cyclic guanosine 
monophosphate (cgmp) and expressed in cognition relevant regions of 
the brain. cgmp is an important second messenger in neurons related to 
nmda receptor signalling, and thereby, involved in synaptic plasticity and 
memory formation. Thus, pde9a inhibitors are hypothesized to improve 
cognitive function via increasing nmda receptor related cgmp signal-
ling pathway to strengthen synaptic plasticity. This study characterizes the 
potency and selectivity of the novel pde9a inhibitor bi 409306. in addi-
tion, the effect of this drug was tested on long-term potentiation (lTp) in 
rat hippocampal slices, a widely accepted cellular experimental model of 
synaptic plasticity and memory formation.
Methods: The molecular potency and selectivity of bi 409306 for pde9a 
and other pde enzymes were determined using cytosolic extracts of sf9 
insect cells over-expressing full-length human enzyme, employing spa or 
radiometric technology for measuring cgmp or camp. selectivity against 
other non-pde targets was evaluated using receptor binding assays. 
functional effects of bi 409306 regarding synaptic plasticity were tested on 
lTp in rat hippocampal slices using weak or strong high-frequency stimu-
lation paradigms for lTp induction in ca1 region of the hippocampus.
Results: The ic50 value of bi 409306 on pde9a was determined to be 52 nm. 
The selectivity of bi 409306 for other pdes was assessed against pde1a 
(ic50  =  1.4  µm), pde1c (ic50  =  1.0  µm), pde2a, pde3a, pde4b, 
pde5a, pde6ab, pde7a, and pde10a (ic50 all > 10 μm). bi 409306 
demonstrated no significant activity against further 95 non-pde targets at 
10 µm. regarding hippocampal lTp, bi 409306 application to rat hippocam-
pal slices led to a significant enhancement of lTp in both study paradigms.
Conclusion: enzymatic and receptor binding assays demonstrate that bi 
400396 is a potent and selective pde9a inhibitor which increases lTp 
in rat hippocampal slices. corroborating previous reports on functional 
effects of other pde9a inhibitors, these data demonstrate that inhibition 
of pde9a may be an effective way of increasing glutamatergic signalling 
and strengthening synaptic plasticity which could be a potential approach 
for memory enhancement in cns disorders.
id: 2085494

pharmacokineTic and safeTy 
evaluaTion of lurasidone in pediaTric 
paTienTs WiTh psychiaTric disorders

robert findling1; yu-yuan chiu2; robert silva2; robert 
goldman2; fengbin Jin2; andrei pikalov2; antony loebel2

1. Johns Hopkins University and the Kennedy Krieger Institute, 
Baltimore, MD, USA; 2. Sunovion Pharmaceuticals Inc., Fort Lee, 
NJ, USA

Background: The aims of this open-label, multicenter, single and multiple 
ascending dose study of lurasidone were to characterize the pharmacoki-
netic (pk), safety, and tolerability profiles of lurasidone in a pediatric/ado-
lescent population (6–17 years old) and to identify a tolerated dose range 
for subsequent pediatric clinical studies.

Methods: patients from four age groups (6–9, 10–12, 13–15, and 16–17 years) 
diagnosed with adhd with aggressive behavior (ie, comorbid conduct 
disorder or other disruptive behavior disorder), bipolar disorder, schizo-
phrenia, Tourette syndrome, or autism spectrum disorder were assigned to 
one of five lurasidone dosing cohorts (20, 40, 80, 120 or 160 mg/d). dose 
cohorts entered the study sequentially, beginning with the 20 mg/d cohort; 
if  a dose level was tolerated, the next dose cohort was initiated. in the sin-
gle-dose phase, patients received one dose of lurasidone; blood samples for 
pk analysis were collected predose and over a 48-hour period postdose. 
after a 2-day washout period, patients entered the multiple-dose phase 
and received once-daily lurasidone for 7–9 days; pk samples were collected 
before and over a 24-hour period after the final dose. maximum serum con-
centration (cmax) and area under the concentration-time curve (auc) for 
lurasidone were calculated. pk parameters in adults were derived from a 
3-compartment population pk model.
Results: a total of 105 patients were enrolled in the study. The observed 
lurasidone pediatric pk exposures (cmax and auc0-24 hours) following 
multiple-dose administration across the dose range studied were generally 
similar to the pk model of adult exposure at steady state. The most common 
adverse events (aes) were somnolence (42%), sedation (18%), and nausea 
(17%); incidence of aes was dose-dependent across the 20–160 mg/d dose 
range. all 6- to 9-year olds experienced somnolence at 120 mg/d; therefore, 
lurasidone 160 mg/d was not evaluated in this age group. Two serious aes 
(parkinsonism, dystonia) were reported, both at 80 mg/d.
Conclusion: The results of this study indicate that lurasidone exposure in this 
heterogeneous pediatric population was similar to that observed in adults fol-
lowing single and multiple doses of lurasidone 20–160 mg/d. The ae profile 
of lurasidone in this pediatric patient population was generally consistent 
with that observed in adult patients. based on this study, doses of lurasidone 
20–80 mg/d are being evaluated in clinical trials with pediatric patients.
funding: sunovion pharmaceuticals inc.
id: 2087789

l-arginine meTabolism before and 
afTer 10 Weeks of anTipsychoTic 
TreaTmenT in firsT-episode psychosis

beyazit garip, specialist1; hakan kayir2

1. Pyschiatry, Sirnak Military Medical Hospital, Sirnak, Turkey; 
2. Pharmacology, GATA, Ankara, Turkey

Background: alteration of l-arginine metabolism has been reported in 
schizophrenia patients. The aim of this study was to explore the changes 
in the plasma levels of l-arginine and its metabolites such as agmatine, 
l-citrulline and ornithine before and after 10 weeks of antipsychotic treat-
ments in the first-episode psychosis patients.
Methods: The patients with first-episode psychosis (n=41) were recruited 
to study and followed up for 10 weeks. The blood samples were obtained 
before initiating the antipsychotic treatment and at the follow up after ten 
weeks. lc/ms/ms method was used to measure l-arginine, l-citrulline, 
ornithine and agmatine levels. To evaluate the psychotic symptoms the 
inventories, sans, saps and bprs were applied before and after treat-
ment period. a decrease in bprs score more than 40% was used to indi-
cate treatment respond. healthy volunteers (n=30) matched for age, sex and 
education levels were used as the control group.
Results: The plasma l-arginine, l-citrulline and agmatine but not orni-
thine levels were significantly higher compared to healthy controls in the 
first-episode psychotic patients (p<0.0001). after the treatment, plasma 
l-arginine and l-citrulline levels were significantly increased (p<0.05) 
while ornitine level remained similar (p>0.05). on the other hand after 
the treatment, plasma agmatine level was significantly decreased but it 
was still higher than the control subjects (p<0.05). The initial plasma 
agmatine level was negatively correlated with sans and saps scores 
which were evaluated at the end of  10 weeks (r=-0.43 and r=-0.34, respec-
tively; p<0.05). The initial l-arginine levels was positively correlated with 
the sans score (r=0.40, p<0.01) and negatively correlated with saps 
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score (r=-0.36, p<0.05). The initial l-citrulline levels were negatively cor-
related with sans, saps and bprs scores not only before the treat-
ment but also at the end of  the 10 weeks treatment. moreover the plasma 
l-arginine level in the treatment-responder group was significantly higher 
compared with the non-responder group (248.9 ± 18.5 vs. 191.4 ± 18.4, 
respectively; p<0.05).
Conclusion: l-arginine and its metabolites l-citrulline and agmatine 
have an important role in the pathology of  first-episode psychosis. 
Their plasma levels significantly correlated with the symptom scales 
and they differentially changed with the treatment. importantly initial 
agmatine and l-citrulline levels may predict the treatment response 
after 10 weeks.
id: 2117702

glucocorTicoid and inflammaTory 
response To a psychosocial sTressor in 
people WiTh schizophrenia

matthew glassman; anna pocivavsek; francesca notarangelo; 
Joshua chiappelli, md; ann marie kearns; kelli marie sullivan, 
mph; robert mcmahon; fang liu; stephanie feldman; susan 
basham; dale Warfel; amy mandelberg; laura m rowland, 
phd; deanna kelly
Maryland Psychiatric Research Center, University of Maryland 
Baltimore, Baltimore, MD, USA

Background: psychological stress and stress hormones can modulate 
immune function in schizophrenia (sz) and accumulating evidence sug-
gests that immune dysregulation may be present in people with the illness. 
in this study we compare the response of patients with sz and healthy con-
trols (hc) to a psychosocial stressor.
Methods: sixteen participants (8 sz and 8 hc) were exposed to the Trier 
social stress Test. levels of serum free cortisol, adrenocorticotropic hor-
mone (acTh), interleukin (il)-6, and tumor necrosis factor (Tnf)-alpha 
were assessed at baseline and repeatedly at 15-, 30-, 45- 75- and 105- min-
utes following the stressor. il-6 and Tnf alpha levels were log transformed 
and between group differences were analyzed.
Results: both groups were matched on sex, race and age. at baseline 
serum il-6 and cortisol did not significantly differ between sz and hc. 
serum cortisol decreased at 45 minutes and returned to near baseline in 
the sz group while there was a steady increase in the hc group (f=4.35, 
df=53.4,4, p=0.004). Tnf-alpha levels were significantly lower in the sz 
(log transformed 2.23 ± 2.27 pg/ml) group compared to hc group (log 
transformed 3.81 ± 3.96 pg/ml) (t=11.29, df=23.1, p=0.00078). Tnf-alpha 
was unchanged following stress in participants with sz but decreased in hc 
(group x time effect: f=4.38, df=4, 16.5, p=0.013). il-6 increased similarly 
in both hc and sz during the 105 minutes. We plan to investigate the rela-
tionship of cortisol and immune markers to kynurenine pathway metabolites.
Conclusion: sz patients are known to have a blunted cortisol stress response to a 
psychological stressor compared to hc. These data indicate that after a psycho-
logical stressor, cortisol response was indeed blunted. Tnf-alpha changes seen 
in hc were also blunted in sz patients. more work is needed to understand the 
role of stress and inflammation to the pathophysiology of schizophrenia.
id: 2092798

peripheral biomarkers for 
schizophrenia: diagnosis, prognosis and 
folloW-up of TreaTmenT

carlos-alberto gonçalves, md, phd; brisa fernandes; patricia 
nardin; daniela fraga de souza
Biochemistry, Federal University of Rio Grande do Sul, Porto 
Alegre, Brazil

Background: biomarkers have been intensely searched to help diagnosis, 
prognosis and follow-up of treatment of psychiatric diseases. our group 
has focused on two peripheral biochemical markers, putatively related to 
schizophrenia (scz), s100b and bdnf. s100b is a calcium-binding pro-
tein secreted by astrocytes and other glia cells. higher levels of peripheral 
s100b (serum or csf) have been reported in schizophrenic than healthy 
individuals.bdnf is a neurotrophin produced by neurons, and its reduc-
tion has been associated to schizophrenia.
Methods: We have investigated peripheral levels of these proteins measured 
by elisa as well as s100b secretion in cell cultures.
Results: We have observed in astroglial cultures that s100b secretion 
induced by interleukins is attenuated by antipsychotics, in agreement with 
some findings observed in schizophrenics. a recent meta-analysis shows that 
peripheral bdnf levels (in serum and plasma) were moderately reduced in 
scz compared to controls (fernandes et al, 2014, molecular psychiatry, 
in press). moreover, in plasma, but not serum, peripheral bdnf levels 
are consistently increased after antipsychotic treatment irrespective of the 
patient’s response to the medication.
Conclusion: it has been assumed that peripheral levels of these brain-derived 
proteins reflect the brain activities where they are involved. however, it is need 
caution to interpret peripheral levels of these proteins to assure its appropri-
ate use as biomarkers in the schizophrenia and other psychiatric diseases.
id: 2097080

peripuberTal sTress reducTion and 
The amygdala-hippocampal paThWay in 
mam raTs: paThWays To prevenTion of 
TransiTion To psychosis

anthony a grace, ph.d.; yijuan du; kathryn gill; eric c 
zimmerman
Department of Neuroscience, University of Pittsburgh, Pittsburgh, 
PA, USA

Background: although antipsychotic drugs are of use in the treatment of 
schizophrenia, perhaps a more effective approach would be to identify indi-
viduals at risk for schizophrenia, and administer treatments that may pre-
vent the emergence of this disorder.
Methods: We tested rats administered the mitotoxin methylazoxymethanol 
acetate (mam) during gestational day 17; a procedure shown to consistently 
result in adult animals showing anatomical, behavioral, and pharmacological 
alterations consistent with an animal model of schizophrenia. mam or saline 
rats were administered either saline, diazepam, or the cannabinoid agonist 
Win55-212-2 during pre-post puberty periods. rats were then tested as adults.
Results: consistent with studies of schizophrenia patients, we found that 
mam rats tested prepubertally showed evidence of increased stress responses 
(as evidenced from increased footshock-induced vocalizations) and increased 
anxiety (as measured in the elevated plus maze) as well as disruptions in cor-
ticosterone response. These rats also showed abnormally high activity of the 
basolateral amygdala, consistent with increased stress. furthermore, at this 
stage mam rats exhibited loss of parvalbumin staining without cell loss. 
This contrasts with the adult rat in which the parvalbumin neurons are lost 
(as evidence by decreased constitutive staining for substance p receptors). in 
order to prevent this pathological process, we examined whether peripubertal 
intervention could circumvent the transition to psychosis. mam and saline 
rats were treated with diazepam at pd 31–40 and tested as adults. in contrast 
to the mam-saline rats, the mam-diazepam rats did not develop dopa-
mine hyper-responsivity as measured electrophysiologically and behavior-
ally. furthermore, mam-diazepam rats did not show elevated anxiety in the 
adult stage compared to mam-saline rats. interestingly, although treating 
normal rats with the cannabinoid agonist Win55,212-2 administered during 
pd40-65 induced alterations similar to those seen in mam rats, administer-
ing this compound to mam-treated rats actually attenuated the increase in 
dopamine neuron firing observed in mam-saline rats.
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Conclusion: These data suggest that individuals at genetic risk for schizo-
phrenia may be identified by examining their response to stressors, and that 
intervention during the peripubertal stage to limit the effects of stress expo-
sure may be preventative toward transition to psychosis later in life.
id: 2087613

hair corTisol is associaTed WiTh self-
reporT of childhood abuse among 
individuals WiTh a psychoTic disorder

Jesse hochheiser; paul s nabity; William d spaulding
Psychology, University of Nebraska-Lincoln, Lincoln, NE, USA

Background: in recent years, cortisol has become a hormone of increasing 
interest for researchers of serious mental illness (smi). both schizophrenia-
spectrum and bipolar disorders appear to be associated with a dysregu-
lated hypothalamic-adrenal-pituitary axis (hpa). additionally, childhood 
abuse, which is common among individuals with smi, has been found to 
permanently alter hpa-axis functioning for some individuals who later 
develop mental illness. The purpose of this study is to determine the fea-
sibility of using hair cortisol analysis for evaluating hpa axis functioning 
in psychotic disorders. The assessment of cortisol concentrations in hair is 
unique in providing a long-term average of cortisol production and is not 
subject to diurnal fluctuations.
Methods: hair samples were collected from a community sample of 57 indi-
viduals with smi (44 schizophrenia-spectrum, 13 bipolar i). cortisol con-
centrations were determined using an enzyme-linked immunosorbent assay 
(elisa) procedure. all participants completed surveys that included ques-
tions about physical, sexual, and emotional childhood abuse, as well as neglect.
Results: partial correlations controlling for age and sex indicated signifi-
cant associations between self-reported childhood sexual abuse (r=0.38, 
p=0.005; physical abuse (r=0.335, p=0.013; and emotional abuse (r=0.27, 
p=0.049). no significant association was found between cortisol levels and 
childhood neglect (r=0.17, p=.2).
Conclusion: Within an smi population, self-reported childhood abuse 
appears to be positively associated with hair cortisol levels in adulthood. 
These results contrast with recent studies that found people with a history 
of trauma had lower cortisol levels than controls. While antipsychotic med-
ication is known to suppress cortisol, medication effects do not appear to 
account for the findings in this preliminary analysis. findings suggest that 
the interaction between childhood abuse and adult production of cortisol 
may have a unique relationship among people who later develop an smi.
id: 2118005

a comparison of b cell reperToire in 
cerebrospinal fluid of paTienTs WiTh 
schizophrenia and healThy individuals

sehba husain-krautter, m.b.b.s., ph.d.1,2; Juan gallego, md, 
ms2,3; anil malhotra, m.d.2,3; Thomas rothstein1

1. Center for Oncology and Cell Biology, The Feinstein Institute for 
Medical Research, Manhasset, NY, USA; 2. Center for Psychiatric 
Neuroscience, Feinstein Institute for Medical Research, Manhasset, 
NY, USA; 3. Division of Psychiatry Research, Zucker Hillside 
Hospital, North Shore-LIJ Health System, Glen Oaks, NY, USA

Background: The biological basis of schizophrenia is complex and reflects 
dysfunction in various systems that are closely interlinked such as gene 
expression, cellular pathways, neurotransmitter system, and immune regula-
tion. The involvement of some facets of the immune system in the mecha-
nisms that underlie this disorder is inevitable as the immune system is an 
integral part of the biological network. b and T cells are key players of the 

adaptive immune system. in the peripheral blood of healthy human subjects, 
the b cell repertoire is distinct and diverse. b cells have receptors that can 
bind and effectively react to a multitude of antigens. however, very little is 
known of the b cell repertoire in the cerebrospinal fluid (csf) of healthy 
individuals as well as patients with schizophrenia. The primary objective of 
this project was to sequence and compare b cells in csf of patients with 
schizophrenia and compare with b cells in csf of healthy volunteers.
Methods: samples of csf from healthy volunteers and patients were 
obtained, and the b cells were isolated via single cell sort using fluorescent-
activated cell sorting (facs). after reverse transcription to produce 
cdna, a two-step pcr was performed to amplify the igg and igm heavy 
chains. The resulting product was sent out to genewiz for sequencing. 
analysis of the data looking into b cell repertoire involved; vh, dh, and 
Jh family and subfamily usage (recombination of vdJ regions allow for 
unique antibodies), n region addition (adding nucleotides to become more 
specific to target new antigens), and mutations.
Results: after analyzing multiple sequences from 2 individuals, initial 
results indicate that,
vh family usage is different in csf of patients versus healthy individuals 
while the average n region length is similar in b cells from both popula-
tions. mutation analysis is underway.
Conclusion: our initial results suggest a difference in the b cell repertoire in 
the csf of patients with schizophrenia compared to healthy controls. This 
novel finding opens new questions and possibilities on the preference of a 
selective b cell repertoire in the csf of patients. While this knowledge will 
expand our understanding of a typical b cell repertoire, it may ultimately 
aid in evaluating the relationship between clinical symptoms and immune 
dysfunction through study of b cell antibodies and analysis of immune cell 
cytokines in patients with schizophrenia.
id: 2132462

TruTh or ficTion: evaluaTing The meriTs 
of a classifier

clark Jeffries
Psychiatry, University of North Carolina at Chapel Hill, Chapel 
Hill, NC, USA

Background: background: Why are so many biomarker studies reported by 
top scientists published in major journals not replicated?
Methods: The problem of replicating studies has three main facets: pre-
analytic variability in sample collection, methodological variability in 
conducting the assay, and variability in the analysis procedures used to 
interpret the data. regarding the latter, the sine qua non of  verification is 
“random labeling,” widely applied in drug development, cancer biomark-
ers, and other lines of  research that propose classifiers. The problems is 
that nature hides many interdependencies among biomarkers and that 
from such interdependencies modern classification algorithms enabled 
on computers can generate seemingly convincing patterns from nonsense 
(randomly scrambled case/control data). The solution is testing by random 
relabeling, meaning development of  a classifier by any preferred means 
and then scrupulously reenacting that development with randomly rela-
beled cases and controls.
Results: analyses of biomarker data from studies of schizophrenia show 
that it is too easy to find patterns from nonsense data but that stringent 
random labeling tests imply good performance by surviving classifiers in 
unlikely by chance.
Conclusion: only when multiple reenactments of the entire development 
process by exactly the same protocol repeatedly fails to yield a classifier 
with performance as good as the true classifier, does the entire exercise 
deserve credibility. beware that numerous shortcuts appear in the literature; 
they are not acceptable. in this presentation data from the north american 
longitudinal study project will be used to illustrate the value of random 
relabeling.
id: 2115469
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glycine magneTic resonance 
specTroscopy in carriers of a muTaTion 
aT 9p24.1

John eric Jensen, phd1,2; david p olson, md, phd1,2; dost 
ongur, md, phd1,2; rosemond a villafuerte, ma1,2; breanna k 
glaeser, ms2; selma sehovic, ba2; bonnie adams, rT(r)(mr)2; 
deborah levy, ph.d.1,2; marc J kaufman, phd1,2

1. Psychiatry, Harvard Medical School, Boston, MA, USA; 
2. McLean Imaging Center, McLean Hospital, Belmont, MA, 
USA

Background: We carried out proton magnetic resonance spectroscopy 
(mrs) in 2 carriers of a triplication of the gene encoding glycine decar-
boxylase (gldc), the enzyme that catabolizes glycine, to assess effects of 
acute glycine administration on brain glycine levels. gldc triplication 
would be expected to accelerate degradation of glycine, resulting in low 
levels of brain glycine, in low occupancy of the nmda receptor glycine 
modulatory site, and in nmda receptor hypofunction, which has been 
strongly implicated in the pathophysiology of psychotic disorders. The trip-
lication carriers were a woman with a diagnosis of bipolar disorder with 
psychotic features and her son, who had a diagnosis of schizo-affective dis-
order. comparison subjects were 9 healthy controls, including 2 relatives of 
the triplication carriers.
Methods: subjects underwent mrs scans in a 4 Tesla scanner (agilent 
inc.). after acquisition of anatomical images, a 2x2x2cm mrs voxel 
was positioned medially in the grey matter of the parieto-occipital cortex 
(poc). mrs data were acquired using a glycine-optimized mrs protocol 
(1). following a baseline scan, participants were removed from the scanner 
and consumed glycine (0.4g/kg, up to 30 g) in a lemon-flavored drink over 
a 10-minute interval. The subjects were repositioned for post-glycine mrs 
scans using anatomical landmarks, thereby maximizing mrs voxel co-reg-
istration with their baseline position. mrs scans were collected over the 
next 1.5 hours. glycine/creatine ratios were derived using lcmodel fitting 
software (2) and in-house processing software. peak brain glycine increases 
(%baseline) were determined and were corrected for the actual glycine dose 
administered to each subject (g/kg).
Results: a  larger increase in dose-normalized peak brain glycine levels 
was observed in the two subjects with gldc triplication (677 ± 166%/g/
kg) compared to all other subjects (393 ± 149%/g/kg) (two-sided unpaired 
t=2.4, df=9, p<0.04).
Conclusion: These results indicate that gldc triplication carriers may 
experience greater brain glycine increases after acute glycine administration 
than controls, supporting the hypothesis that glycine augmentation therapy 
may be efficacious in select populations of individuals with genetic abnor-
malities that affect nmda receptor glycine modulatory site occupancy.
id: 2085837

nesTin eXpression before and afTer 10 
Weeks of anTipsychoTic TreaTmenT in 
firsT-episode psychosis

hakan kayir, md, phd.1; dilsad zehra coban2; beyazit 
garip3

1. Medical Pharmacology Dept., Gulhane Military Medical 
Academy, Ankara, Turkey; 2. Medical Biology Dept., Gulhane 
Military Medical Academy, Ankara, Turkey; 3. Psychiatry Dept., 
Gulhane Military Medical Academy, Ankara, Turkey

Background: nestin, an intermediate filament protein, was originally 
described as a neuronal stem cell marker during central nervous system 
development (1). its expression was shown to be upregulated in progenitor 
cells and then it decreased when the cells reach their differentiated state (2). 
schizophrenia is a neurodevelopmental disorder largely become chronic 

after a psychotic episode. here we investigated nestin expression in the 
peripheral plasma of the patients with first-episode psychosis and after a 
10-week treatment.
Methods: nestin messenger rna (mrna) levels were measured in the 
plasma samples of 41 first episode psychosis patients, diagnosed according 
to dsm-iv criteria. The blood sample was obtained from antecubital vein 
before initiating any treatment. The psychotic symptoms were evaluated 
by using sans, saps and bprs inventories. after a 10-week treatment 
the same inventories were repeated and the blood samples were collected. 
rna was isolated from the plasma samples and cdna was synthesized. 
rT-pcr method was applied to all samples. β-actin housekeeping gene was 
used as internal standard.
Results: nestin is highly expressed in peripheral plasma samples of 38 
patients and its mean expression level was not change with the 10 weeks 
of treatment (96.70 ± 26.33 and 71.06 ± 13.30, p>0.05). however its expres-
sion level was positively correlated with saps score on 10th week (r=0.38, 
p<0.05), and negatively correlated with the percent change in saps and 
bprs scores (r=-0.62, p<0.001 and r=-0.46, p<0.01, respectively).
Conclusion: This is the first study to show nestin mrna can be isolated 
and measured in the peripheral blood samples of a patient group. nestin is 
highly expressed in the first episode psychosis patients. although its expres-
sion did not change with the treatment, difference in individual expression 
levels gave significant information about the clinical outcome by means of 
inventory scores. specifically decreased nestin expression can be related 
with good clinical outcome in the first episode psychosis patients.
references:
1. lendahl u, zimmerman lb, mckay rd. cns stem cells express a new 
class of intermediate filament protein. cell 1990;60:585–95.
2. frojdman k, pelliniemi lJ, lendahl u, virtanen i, eriksson Je. The 
intermediate filament protein nestin occurs transiently in differentiating 
testis of rat and mouse. differentiation 1997;61:243–9.
id: 2084124

differenTial pro- and anTi-
inflammaTory dysregulaTion in firsT-
episode psychosis depending on age 
of onseT

carmen moreno, md, phd2,1; mara parellada2,1; emiliano 
gonzalez2,1; maria alvarez2,1; karina s mac-dowell3,1; borja 
garcía-bueno5,1; miguel bioque4,1; miguel bernardo4,1; Juan c 
leza3,1

1. Centro de Investigación Biomédica en Red de Salud Mental, 
CIBERSAM, Madrid, Barcelona, Spain; 2. Child and Adolescent 
Psychiatry Department, Hospital General Universitario Gregorio 
Marañón, School of Medicine, Universidad Complutense, IiSGM, 
CIBERSAM, Madrid, Spain; 3. Departamento de Farmacología, 
Facultad de Medicina de la Universidad Complutense, Madrid, 
Spain; 4. Unidad Esquizofrenia Clínic, Instituto de Neurociencias 
del Hospital Clínic, Barcelona, Spain; 5. Departamento de 
Psiquiatría y Psicobiología Clínica, Unidad de Barcelona, 
Barcelona, Spain

Background: contribution of inflammatory/anti-inflammatory mediators 
to first-episode psychosis (fep) has already been established (1), but differ-
ential role of particular components based on age of onset remains under-
studied. We aimed to compare the pro/anti-inflammatory balance in blood 
between fep with onset ≤18 (early-onset) and ≥25 years (late-onset).
Methods: differences in demographic and clinical characteristics between 
early- and late-onset patients were assessed using chi-square, t-test, or 
mann-Whitney as appropriate. as normality of continuous variables was 
not met for most biological markers assessed, we used a 2-tailed non-
parametric mann-Whitney u test to compare levels of pro/anti-inflam-
matory markers between early- and late-onset fep both at baseline and 

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

Clinical Neurochemistry; Therapeutics: Pharmacologic Probes S35 

at 6-months follow-up. Wilcoxon signed ranks test was used to test for 
baseline-6month differences in the same biomarkers. Trajectories of change 
of pro- and anti-inflammatory parameters between the 2 time points were 
compared by means of non-parametric general linear model.
Results: 27 patients with early-onset and 43 with late-onset fep 
were included. clinical variables (diagnosis, dup, panss, young, 
monTas, gaf, cannabis dose, lifetime cannabis use, antipsychotic dose, 
bmi) were not significantly different between both fep groups (except 
lower age of  onset of  cannabis use in early-onset). pairwise comparisons 
showed significantly higher levels of  nfkb and pge2 at baseline, and 
higher levels of  pge2 and inos at 6-months follow up in early-onset 
fep. during the 6-month follow-up, both patient groups showed signifi-
cant increase in pge2 and Tbars and decrease in 15dpgJ2, whereas 
late-onset patients showed also increase in coX2 and no-2, and decrease 
in nfkb, inos and ppary. direct comparisons of  trajectories of  change 
for each parameter showed significant time-group interaction for inos.
Conclusion: We found higher activation of the oxidative/nitrosative param-
eters in patients with early-onset psychosis at baseline and at 6-moths 
follow-up. inflammation and its consequences in patients with early-onset 
fep are more focused on inflammatory prostaglandins than on the rest of 
parameters evaluated. implication of these results for medication develop-
ment depending on age of onset seems warranted.
id: 2095852

glial and WhiTe maTTer abnormaliTies 
in schizophrenia: sysTemaTic revieW

souhel najjar, md; daniel m pearlman, mph
Department of Neurology, NYU School of Medicine, New York, 
NY, USA

Background: We previously reported the results of a systematic review 
of human data from neuropathological and neuroimaging studies on the 
relationship between neuroinflammation and white matter pathology in 
schizophrenia [PMID: 24948485]. here, we aimed to extend these findings 
by performing a systematic review focusing of the related evidence from 
human genetic and biochemical studies.
Methods: We searched pubmed from inception to 19 september 2014 for 
peer-reviewed, english language, journal articles that met the following eli-
gibility criteria: (i) study design: case-control or prospective/retrospective 
cohort; (ii) cases: participants with schizophrenia, determined by standard 
diagnostic criteria; (iii) controls: healthy or no controls; (iv) outcomes: 
genetic mutations or cerebrospinal fluid (csf) or blood concentrations of 
myelin and/or oligodendroglia-related genes or proteins and neuroinflam-
mation-related genes or proteins.
Results: five studies (n=54 559) met eligibility criteria [PMIDs: 25191916, 
24586781, 23956119, 17043297, 15660663]. a  biochemical study (278 
schizophrenia, 260 controls) found an association between schizophrenia 
and lower blood levels of myelin basic protein (F=207.21, p<0.001), glial 
fibrillary acid protein ([gfap] F=33.67, p<0.001), and brain-derived neu-
rotrophic factor (F=16.50, p<0.001), and higher blood levels of s-100b 
(F=12.75, p<0.001) and interleukin-6 (F=15.25, p<0.001). a  second 
biochemical study (17 schizophrenia, 12 controls) found no association 
between schizophrenia and csf levels of myelin basic protein (p=0.94), 
csf or blood levels of either gfap (p=0.94; p=0.79) or nse (p=0.88; 
p=0.39), but did find an association with higher age-adjusted s-100b lev-
els in csf (F=5.25, p=0.004) and blood (F=6.42, p=0.032). a  genetic 
study (9394 schizophrenia, 12 462 controls) found an association between 
schizophrenia and snps in astroglia- and oligodendroglia-related gene sets 
(p=0.0005); microglia-related gene sets were not assessed. a genome-wide 
association study (13 689 schizophrenia, 18 226 controls) found an associa-
tion between schizophrenia and astroglia- and oligodendroglia-related, but 
not microglia-related, gene sets. a third genetic study (111 schizophrenia 
probands) found no association with 2 snps affecting myelin oligodendro-
cyte glycoprotein.

Conclusion: genetic, and to a lesser extent biochemical findings, are consis-
tent with neuroimaging and neuropathological evidence linking glia-related 
white matter inflammation to the pathophysiology of schizophrenia.
id: 2086487

presympTomaTic anTioXidanTs prevenT 
adulT deficiTs in a developmenTal 
rodenT model of schizophrenia

patricio o’donnell, md, phd1; kim Q do, phd2

1. Neuroscience Research Unit, Pfizer, Cambridge, MA, USA; 
2. Psychiatry, University of Lausanne, Lausanne, Switzerland

Background: a large body of data suggests oxidative stress and inflamma-
tory processes may play a role in schizophrenia, particularly in early stages. 
as developmental rodent models provide an opportunity to study neu-
robiological changes in a brain bound to show behavioral deficits during 
adolescence, we explored whether rats with a neonatal ventral hippocam-
pal lesion (nvhl) exhibited oxidative stress and whether presymptomatic 
antioxidant treatment prevented the emergence of a diverse set of behav-
ioral, neurochemical, and electrophysiological deficits in this model.
Methods: nvhl or sham rats received the antioxidant n-acetyl cysteine 
(nac) or vehicle from postnatal day (p) 5 to 55 in some and from p 35 to 50 in 
other rats. rats were tested at two age groups: p21, when no behavioral anom-
alies are yet detected, and p61, when rats are adults and behavioral deficits are 
evident. We assessed the presence of oxidative stress, parvalbumin leves, and 
set of interneuron-dependent physiological and behavioral parameters.
Results: Juvenile and adolescent treatment with the nac prevented the 
reduction of prefrontal parvalbumin interneurons observed in the nvhl 
model, as well as behavioral (prepulse inhibition deficits) and electrophysi-
ological deficits (loss of dopamine modulation of interneuron physiology) 
present in adult rats with a neonatal hippocampal lesion. furthermore, 
nvhl rats exhibited reduced mismatch negativity in auditory evoked 
potentials, and this deficit was prevented by nac treatment.
Conclusion: The data suggest that inflammatory responses and oxidative 
stress could be linked to loss of interneuron function and that targeting 
inflammatory processes and oxidative stress balance may be a beneficial 
approach for early intervention and preventive strategies in schizophrenia.
id: 2090613

progression of brain bioenergeTics 
abnormaliTies from firsT episode To 
chronic schizophrenia

dost ongur, md, phd; fei du; bruce m cohen
Psychiatry, McLean Hospital, Belmont, MA, USA

Background: several lines of evidence suggest that brain bioenergetics is 
abnormal in schizophrenia. specifically, abnormalities have been reported 
in mitochondrial function suggesting that the process of generation and 
utilization of aTp may be compromised. since energy production is essen-
tial for supporting glutamatergic neurotransmission, these abnormalities 
may manifest themselves in abnormal brain activation and information 
processing. in a series of studies, we are using 31p mrs to observe levels of 
high energy phosphate metabolites and reactions rates of enzymes involved 
in brain energy metabolism in the prefrontal cortex in schizophrenia.
Methods: 31p mrs data are collected using custom-built coils at 4 Tesla. The 
volume of interest is in the prefrontal cortex. data acquisition includes a mag-
netization-transfer approach which allows quantification of forward reaction 
rates (kf) of the creatine kinase (ck) enzyme. patients are recruited from the 
clinical services at mclean hospital, including mclean on Track, a program 
specializing in the care of patients experiencing a first episode of psychosis. 
age and sex matched healthy controls are recruited from the community.
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Results: chronic schizophrenia patients showed normal concentrations of 
aTp and its storage form phosphocreatine (pcr) in the prefrontal cortex. 
however, kf of the ck enzyme was about 22% reduced in patients compared 
to controls. in addition, brain ph was reduced by about 7% in patients, consis-
tent with a failure in oxidative phophorylation and a shift towards glycolysis.
first episode schizophrenia patients show a similar normal pattern of aTp 
and pcr concentrations, and an equally abnormal ck kf as the chronic 
patients. brain ph is normal in first episode patients, however.
Conclusion: These findings suggest a “partially compensated” bioenerget-
ics system in first episode and chronic patients with schizophrenia. brain 
concentrations of important high energy phosphate metabolites are nor-
mal, but the ck enzyme that shuttles energy between them is substantially 
impaired. The ck enzyme is needed for replenishing aTp from pcr dur-
ing times of high energy demand such as brain activation. Therefore, brain 
bioenergetics likely becomes abnormal during such times. importantly, first 
episode patients do not yet show an acidic brain ph, suggesting that the 
long term consequences of energy metabolism failure have not yet set in at 
that stage, and that acidic brain ph is a marker of chronic schizophrenia.
id: 2084821

predicTing psychosis in persons aT 
clinical high risk

diana perkins
Psychiatry, University of North Carolina at Chapel Hill, Chapel 
Hill, NC, USA

Background: clinical criteria reliably identify persons with an approximate 
15-30-fold elevated risk of developing psychosis over the general popula-
tion. still, about two-thirds of those meeting clinical high risk criteria will 
not progress to psychosis, limiting the development and use of preventa-
tive interventions. in the north american longitudinal study (napls) we 
have evaluated various biomarkers with an aim of improving risk predic-
tion and understanding mechanisms. This presentation focuses on the use 
of plasma assays for psychosis risk prediction.
Methods: using a multiplex platform we evaluated 117 plasma analytes 
involving immunity and hormones, and oxidative stress in 72 clinical high 
risk (35 who subsequently developed psychosis) and 35 unaffected subjects.
Results: a combination of 15 analytes increased psychosis risk prediction 
with an area under the receiver operating curve of 0.88, (p<.0001). The use 
of the risk prediction analytes to understand molecular pathways leading 
to psychosis will be further explored.
Conclusion: This study of subjects with clinical high risk adds significant 
potential for planning for these young people and potentially for treatment.
id: 2115435

do anTipsychoTics affecT insighT in 
psychosis differenTially? daTa from 
The eufesT Trial

ghm pijnenborg, phd1,2; m Timmerman3; e derks4; W 
fleischhacker5; rene kahn, md, phd6; a aleman7,2

1. Department of Clinical Psychology and Experimental 
Psychopathology, University of Groningen, Groningen, Netherlands; 
2. Department of Psychotic Disorders, GGZ Drenthe, Assen, 
Netherlands; 3. Department of Psychometrics & Statistics, 
University of Groningen, Groningen, Netherlands; 4. Department 
of Psychiatry: Adult Psychiatry, Academic Medical Center, 
Amsterdam, Netherlands; 5. Department of Psychiatry and 
Psychotherapy, Innsbruck University Clinics, Innsbruck, Austria; 
6. Department of Psychiatry and Neuroscience, University 
Medical Center Utrecht, Utrecht, Netherlands; 7. Department of 

Neuroscience, University Medical Center Groningen, Groningen, 
Netherlands

Background: although antipsychotics are widely prescribed, their effect of 
on improving poor illness insight in schizophrenia has seldom been inves-
tigated and therefore remains uncertain. This paper examines the effects of 
low dose haloperidol, amisulpride, olanzapine, quetiapine, and ziprasidone 
on insight in first-episode schizophrenia, schizoaffective disorder, or schizo-
phreniform disorder.
Methods: The effects of five antipsychotic drugs in first episode psychosis 
on insight were compared in a large scale open randomized controlled trial 
conducted in fourteen european countries: the european first-episode 
schizophrenia Trial (eufesT). patients with at least minimal impair-
ments in insight were included in the present study (n=455). insight was 
assessed with item g12 of the positive and negative syndrome scale 
(panss), administered at baseline and at 1, 3, 6, 9, and 12 months after 
randomization.
Results: The use of antipsychotics was associated with clear improvements 
in insight over and above improvements in other symptoms. This effect was 
most pronounced in the first three months of treatment, with quetiapine 
being significantly less effective than other drugs.
Conclusion: use of antipsychotics was associated with an improvement in 
insight, over and above their effects on other symptoms of schizophrenia. 
effects of spontaneous improvement cannot be ruled out due to the lack 
of a placebo control group, although such a large spontaneous improve-
ment of insight would seem unlikely. notably, the improvement of insight 
was less pronounced for quetiapine compared to haloperidol, amisulpride, 
olanzapine, quetiapine, and ziprasidone.
id: 2090067

bi 409306, a novel phosphodiesTerase 
9a inhibiTor, parT ii: in-vivo 
characTerizaTion regarding TargeT 
engagemenT and cogniTion Tasks in 
rodenTs

holger rosenbrock1; a marti1; e koros1; frank runge3; holger 
fuchs3; r giovannini2; cornelia dorner-ciossek, dr.1

1. CNS Disease Research, Boehringer Ingelheim Pharma GmbH 
& Co KG, Biberach, Germany; 2. Boehringer Ingelheim Research 
Italy, Milano, Italy; 3. DMPK, Boehringer Ingelheim Pharma 
GmbH & Co KG, Biberach, Germany

Background: inhibition of specific phosphodiesterases (pdes) in the brain 
has gained attention as a potential new approach for memory enhancement. 
among those pdes is pde9a which is specific for cyclic guanosine mono-
phosphate (cgmp) and expressed in cognition-relevant regions of the brain. 
cgmp is an important second messenger in neurons involved in synaptic 
plasticity and memory formation. Thus, pde9a inhibitors are hypothesized 
to improve cognitive function via increasing cgmp signalling pathway to 
strengthen synaptic plasticity. This study characterizes the effects of the 
novel pde9a inhibitor bi 409306 on cgmp increase in rat brain and cere-
brospinal fluid (csf). in addition, the drug was evaluated in two rodent 
cognition tasks addressing working or episodic memory domains.
Methods: effects on cgmp levels in rat prefrontal cortex were determined 
by using microdialysis technique following intraperitoneal administra-
tion of bi 409306. concentrations of cgmp in microdialysis probes were 
measured using a cgmp-specific radio-immunoassay. concentrations of 
cgmp in rat csf samples collected from cisterna magna following oral 
administration of bi 409306 were determined by hplc-ms/ms technique. 
regarding cognition, bi 409306 was tested for reversal of mk-801 induced 
memory impairment in the mouse T-maze spontaneous alternation task 
as well as in the novel object recognition task in naïve mice after oral and 
intraperitoneal administration, respectively.
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Results: bi 409306 induced a dose-dependent increase of cgmp in rat 
csf and prefrontal cortex at the highest dose tested. regarding cognition, 
bi 409306 could reverse mk-801 induced memory deficits in the mouse 
T-maze task and improved memory performance in the mouse object recog-
nition task addressing working and episodic memory domains, respectively.
Conclusion: systemic administration of bi 409306 led to an increase in cgmp 
levels in the rat prefrontal cortex and csf demonstrating functional target 
engagement, i.e. pde9a inhibition in the brain. This shows that cgmp levels 
in csf can be used to assess pde9a inhibition centrally which might also 
be used to evaluate central target engagement in clinical trials. corroborating 
previous reports on memory enhancing efficacy of other pde9a inhibitors 
in rodents, this data further demonstrates that pde9a inhibition may be a 
potential approach to pharmacologically improve cognition in cns disorders.
id: 2084652

assessmenT of proTeomic measures 
across serious psychiaTric illness 
subJecTs and conTrols

charles schulz, m.d.
Psychiatry, University of Minnesota, Minneapolis, MN, USA

Background: The research in proteomic measures has demonstrated the dif-
ferences between subjects with schizophrenia and controls. To extend the 
understanding and issues related to proteomic research, this study assessed 
patients across the domain of serious psychiatric illness - schizophrenia, 
schizoaffective disorder, and bipolar disorder versus a control group. also, 
the stability of the measure was assessed by a six-month follow-up.
Methods: following review by the university of minnesota irb, ads to par-
ticipate in research were placed and volunteers (patients and controls) had 
a preliminary assessment of the study. When found to be eligible, subjects 
received a scid interview and the interview was reviewed in a group setting of 
staff and faculty. patients also received panss and maTrics assessments. 
at six months, the subjects were re-assessed and had a sample for proteomics 
attained.
Results: The subjects included in the analysis were 26 subjects diagnosed 
with schizophrenia, 20 with schizoaffective disorder, 16 with bipolar disor-
der and 23 controls. gender was noted as 35.3% females and 64.7% males 
and mean age was 37.7 years old. analysis of the proteomic measures dem-
onstrated the 3 psychiatric conditions were not different from one another, 
but were statistically different from the control group (lda.) higher order 
modeling may be able to discriminate between some psychiatric conditions. 
a further step using a three-dimensional lda showed a difference between 
schizophrenia, schizoaffective disorder and bipolar disorder. further analy-
sis demonstrated a substantial correlation of panss positive (r2=0.68), 
negative (r2=0.67), general (r2=0.60), and Total (r2=0.72) symptoms to 
proteomic measures. from the maTrics assessment there were substantial 
correlations of measures such as continuous performance test (r2=0.67), 
speed processing (r2=0.75) and visual learning score (r2=0.69).
Conclusion: in this study of proteomics in the significantly psychiatric ill 
subjects versus controls, there were significant differences between patient 

groups and controls, but not between patient groups. further, there were 
significant correlations between the proteomic measures and severity of ill-
ness and cognitive measures. These assessments have significant potential to 
address dsm diagnoses and measures of symptom severity and cognition.
id: 2115397

anTipsychoTic TreaTmenT and 
resilience: a revieW and clinical 
implicaTions

hiroyuki uchida, m.d., ph.d.; T suzuki, m.d., ph.d.; g yagi, 
m.d., ph.d.
Department of Neuropsychiatry, Keio University School of 
Medicine, Tokyo, Japan

Background: While antipsychotic drugs have been thought to exert their 
effects by diminishing abnormally enhanced dopaminergic neural trans-
mission, the dopaminergic system can also be regarded as a key modera-
tor for the sake of recovery when resilience is taken into account, which is 
addressed in this review.
Methods: data for this review were identified by searches of pubmed 
(1950–2014) and references from relevant articles and books. search terms 
included antipsychotic, neuroleptic, dopamine, recovery, relapse, and resil-
ience, and only articles written in english or Japanese were consulted. 
studies, reviews, and books pertaining to antipsychotic effects and/or dopa-
mine in association with resilience were appraised.
Results: although the pathophysiology of schizophrenia still remains 
elusive, the evidence for the involvement of the dopaminergic system is 
unequivocal and the locus of the most pronounced abnormality is presyn-
aptic. The data in 1980’s showed high pre-treatment homovanilic acid levels 
followed by their reduction with antipsychotic treatment in responders, but 
not in non-responders, which suggests the dopaminergic system has to be, 
at least in part, intact for the down-regulation for successful antipsychotic 
treatment. Those findings are compatible with brain imaging data that 
reveal the presence of non-responders despite sufficient blockade of dopa-
mine d2 receptors with antipsychotic drugs. moreover, a low chance to 
respond to a second antipsychotic drug among non-responders to an initial 
choice also seems to support this notion. Thus, it appears natural to assume 
the involvement of the dopaminergic system not only in the pathoetiology 
but also in the recovery process. in light of favorable outcomes of cogni-
tive remediation, social skills training and family therapy in conjunction 
with pharmacotherapy, they are expected to share the same goal to enhance 
patients’ resilience to the illness.
Conclusion: While the quest for pathoetiology of schizophrenia has been 
ongoing, it is also critically important to focus on the process of recovery 
to seek new treatment approaches. psychopharmacology can be regarded 
as one of the treatments that contribute to enhance patients’ resilience to 
the illness; this “rational therapeutic constellation” may be interpreted in 
the context of neo-hippocratism.
id: 2081222
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barriers and soluTions To successful 
real World cr implemenTaTion in The 
french single payer sysTem of care.

Isabelle Amado, Psychiatrist, MD, PHD; Nicolas Franck, 
Professor, MD, PhD

Reference center for cognitive remediation and psychosocial rehabilitation, 
Sainte Anne Hospital, Paris, France
Background: in france, psychiatric care is dispended by private and public 
structures. The latter relying on sectors” links one citizen to a geographi-
cal ambulatory center and to a hospital’s department. This dispensation 
of care is free. since 1970, mental health emergency and day care units, 
work and rehabilitation, as well as supports in social life structures exist 
everywhere, sort of assertive community treatment, providing a soil for 
psychosocial therapy. recently the need of the national health agency 
to reduce hospitalization and to mutualize health system resources obliged 
some units to promote innovative rehabilitation structures.
Methods: in lyon, a pioneer cognitive remediation (cr) and rehabilita-
tion center emerged in 2010, immediately followed by another one in paris. 
These reference centers deliver care, teach neurocognitive remediation, 
translate and promote new programs for social cognition. furthermore, 
their mission accorded the national health agency demand is also to 
encourage the installation of  centers. subsequently cr centers have been 
disseminated, with treatments for patients with schizophrenia, bipolar dis-
orders and recently for genetic or neurodevelopmental psychosis, anorexia 
nervosa, or in child psychiatry. The “sectorisation” background facilitates 
vocational programs, and personalized pathways for cr and rehabilita-
tion. psychologists and occupational therapists who are present in every 
unit encourages neuropsychological evaluation to shape tailored cr. 
a dissemination group of  cr (afrc) was founded in 2009 to promote 
techniques, national and international events, and homogenize neuro-
psychological evaluations. in this stream, since 2010, a network for cr 
enhances multicentric studies, implement and validate new cr techniques.
Results: nowadays, in france small or larger centers are created under the 
impulse of these conjugated regional agencies and afrc efforts, unify-
ing a homogenous implementation and dissemination of cr. units benefit 
from the expertise of the pioneer centers to utilize their care resources, with 
advice to expand their structures according to their local specificities.
Conclusion: despite the local disparities still existing, the paucity of pro-
grams not disseminated everywhere, cognitive remediation and rehabilita-
tion in france will undoubtedly exponentially grow up under this strong 
conjugated will from the national agency and the organization of the psy-
chiatric experts in cognitive remediation. .
id: 2087156

impliciT emoTional regulaTion in 
paTienTs WiTh schizophrenia: an 
invesTigaTion using The emoTional go/
no-go Task

yong chun bahk, b.a; kee-hong choi, ph.d.; sun-keong 
Jang, b.a.
Clinical Psychology, Korea University, Seoul, Korea (the Republic of)

Background: The performance on emotional go/no-go tasks has been 
used to measure not only behavioral inhibition but also implicit emotional 
regulation. especially, performance differences in response to happy and 
sad facial expressions presented in the task have been used to estimate the 
effect of emotional information in biasing behavioral inhibition in healthy 
adults as well as patients with anxiety and depression. in schizophrenia, 
there is no study to date examining implicit emotional regulation using the 
emotional go/no-go task.

Methods: a total of 29 patients with schizophrenia and 33 control controls com-
pleted the emotional go/no-go task as well as self-report measures of social anxi-
ety and emotion regulation. commission errors, omission errors, reaction times, 
the perceptual sensitivity(d’) and response bias(β) were calculated from the emo-
tional go/no-go task, which consists of happy and sad facial stimuli. correlational 
analysis was conducted to investigate the relationships between performance on 
emotional go/no-go tasks, self-report measures and psychiatric symptoms.
Results: participants with schizophrenia showed significantly lower 
perceptual sensitivity to happy faces than healthy controls (t=2.470, 
p=.017). repeated measures anova indicate that there were no inter-
actions between emotion types (happy vs. sad) and groups (patients vs. 
controls). both groups showed greater perceptual sensitivity to happy 
faces (t=5.467, p<.000 for patients; t=5.336, p<.000 for controls) than 
sad faces, and showed fewer omission errors but more commission errors 
in happy faces (t=-2.888, p<.000 for patients, omission errors; t=-3.627, 
p=.001 for controls, omission errors; t=2.107, p=.046 for patients, com-
mission errors; t=4.229, p<.000 for patients, commission errors). biases 
to happy and sad faces were negatively correlated with social anxiety (r=-
.451, p=.027; r=-.437, p=.033, respectively). There were no correlations 
between performance on the emotional go/no-go task and symptom 
severities.
Conclusion: The results demonstrate that individuals with schizophrenia 
had difficulty in implicit emotion regulation (i.e., discriminating happy 
faces from sad faces) than healthy controls, which was also related to greater 
social anxiety. however, both patients with schizophrenia and healthy con-
trols showed similar patterns in responding to happy and sad facial expres-
sions. The patterns found in individuals with schizophrenia exist even after 
controlling for their symptom severities.
id: 2087188

empaThy in The conTeXT of moral 
reasoning in schizophrenia

linda barbanel, doctor of philosophy in cognitive science; 
Jonathan mcguire; robyn langdon
Department of Cognitive Science and ARC Centre of Excellence in 
Cognition and its Disorders, Macquarie University, Sydney, NSW, 
Australia

Background: research on the emotions in schizophrenia has revealed 
emotion recognition and expression deficits, as well as differences in the 
experience of  emotion. The effect of  these emotion deficits on moral 
reasoning has not yet been explored. identification of  others’ emotion 
and a congruent emotional response, known as empathy, underpins 
healthy moral engagement. Thus far, the measurement of  empathy in 
schizophrenia has relied heavily on self-report. The purpose of  the cur-
rent study was to compare a new behavioral measure of  empathy in 
the context of  moral reasoning to a self-report measure of  empathy in 
schizophrenia.
Methods: We administered kohlberg’s moral Judgment interview (mJi) to 
24 participants with schizophrenia and 20 healthy controls. “moral matu-
rity” scores based on kohlberg’s cognitive-developmental stage theory were 
calculated. measures included the repeatable battery for assessment of 
neuropsychological status, and the national adult reading Test to esti-
mate iQ. social cognitive abilities were assessed using the Tom picture 
sequencing Task and faux pas Task. self-report empathy was measured 
using the interpersonal reactivity index (iri). To provide a behav-
ioral measure of the cognitive and affective dimensions of empathy, mJi 
responses were recoded for presence or absence of iri-derived dimen-
sions of personal distress, empathic concern, fantasy and perspective 
Taking. general psychopathology and functioning were assessed using the 
depression, anxiety and stress scale and the social and role functioning 
scales.
Results: cases had significantly lower mJi moral maturity scores than con-
trols (mann-Whitney: u=113.50, p = .003), however these impaired perfor-
mances were explained by neuro- and social-cognitive deficits and negative 
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symptoms in patients. cases had significantly lower mJi empathic concern 
scores in the context of moral reasoning compared to controls (u = 130.50, 
p = .01) and expressed significantly less mJi emotional perspective Taking 
(u = 130.00, p = .009). similar differences were seen in the self-report iri 
measures, however between-group differences were not significant.
Conclusion: This study represents a first examination of empathy as 
expressed in the context of moral reasoning in schizophrenia. it is also 
unique in developing a new behavioral measure of empathy. in conclusion, 
findings suggest that self-report measures of empathy may underestimate 
deficits in affective responsiveness and perspective taking in relation to 
moral reasoning in schizophrenia.
id: 2118858

sTrengThening rehabiliTaTion: neW 
direcTions in learning poTenTial 
research

amy l barnes, ba; melisa rempfer, phd
Psychology, University of Missouri-Kansas City, Kansas City, MO, 
USA

Background: learning potential has been explored as a possible mecha-
nism to predict positive rehabilitation outcomes in people with smi (e.g., 
green et al. 2000). more recent research has identified a strong relation-
ship between attention and working memory tasks and improvement after 
training on dynamic assessments (i.e. learning potential), which may indi-
cate a dependence on these key neurocognitive constructs. The primary 
aim of  the current study, to measure the influence of  working memory 
and attention skills within the learning process, is an important next step 
in current research investigating learning potential in people with smi.
Methods: a total of 192 participants with an smi diagnosis (schizophre-
nia spectrum, bipolar disorder and major depressive disorder) completed a 
battery of neurocognitive and psychiatric measures. participants also com-
pleted a test-train-test intervention using the Wisconsin card sorting test. 
participants were categorized as high performers, learners or non-learner 
based on their intervention performance.
Results: correlational analyses revealed that large and moderate effect sizes 
were seen in relationships between learning potential and variables concep-
tualized to capture working memory and attention. further, comparison of 
the strength of correlations between neurocognitive variables and learning 
potential showed a stronger relationship with tasks associated with work-
ing memory. specifically, complex tasks of working memory that not only 
require immediate recall of information, but also require a manipulation of 
that information (such as letter number sequencing, months ordering or 
digits backward), demonstrated the strongest relationships with learning 
potential performance.
Conclusion: it has been demonstrated that cognitive performance can serve 
as an indicator of how well a person will do in response to interventions 
designed to improve functional outcomes. by measuring learning potential 
performance, intervention response can be further enhanced by identifying 
target areas for remediation, such as working memory. rehabilitation efforts 
and functional outcomes can be strengthened by a greater understanding of 
the learning process and knowledge of how people with smi learn, therefore 
maximizing the utility of current intervention and community services.
id: 2084750
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Background: persons who suffer with symptoms of psychosis following a 
brain injury live with a complex dual diagnosis that is often accompanied 
by substantial distress and disability due to their psychotic symptoms. 
however, a comprehensive examination of the clinical presentation of 
pfTbi using standardised clinical measures has not been reported in the 
literature. This information is vital for the accurate diagnosis and effica-
cious treatment of these patients.
Methods: patients with pfTbi (n =10) and schizophrenia (n =23) par-
ticipated in a comprehensive clinical assessment that included the 
structured clinical interview for dsm-iv-Tr axis i  disorders (scid-
i/p), the positive and negative syndrome scale (panss), the scale for the 
assessment of positive symptoms (saps), and the Thought language and 
communication index (Tlc).
Results: pfTbi participants met the symptom and course criteria for 
schizophrenia (n = 6), schizoaffective disorder (n = 2), schizophreniform 
disorder (n = 1), and paranoid psychosis (n = 1). no significant differences 
between schizophrenia and pfTbi clinical profiles were found, with the 
exception of i) the panss negative total score, and ii) saps lifetime gran-
diose delusions. on both of these indices schizophrenia patients scored sig-
nificantly higher than the pfTbi cohort.
Conclusion: The clinical profile of pfTbi appears to be comparable to 
schizophrenia/ schizoaffective disorder, perhaps with the exception of nega-
tive symptoms and lifetime (but not current) grandiose delusions. reduced 
negative symptoms in pfTbi have previously been reported in a small 
number of case studies, and may represent an aspect of the pfTbi clinical 
profile that distinguishes itself  from schizophrenia.
This research was supported by the austin hospital research foundation 
(m.h., grant number 2-1372), and an australian postgraduate award.
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Background: several computerized cognitive batteries have been developed 
and are currently being used in schizophrenia research since they improve 
testing and scoring conditions for patients and researchers. The computer-
based cogstate research battery (csrb) has been designed to follow the 
maTrics recommended cognitive domains structure and was previously 
validated with enduring schizophrenia samples. The aim of this study was 
to compare cognitive performance on the csrb and on a traditional pen 
and paper battery in a historical cohort of first-episode psychosis patients.
Methods: among patients entering an early intervention program between 2004 
and 2014, 182 patients competed a traditional pen and paper cognitive battery 
while 97 patients completed the csrb. composite z-scores were derived using 
normative data of 64 (pen and paper) and 69 (csrb) matched controls and 
were compared between the two testing modalities for the 7 cognitive domains.
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Results: The interaction between cognitive domains and type of cognitive bat-
tery used was statistically significant (f(6,1662)=18.634, p<0.001) and there-
fore post-hoc comparisons were performed on each domain corrected for 
multiple comparisons. The cohort tested using the csrb performed better 
on the domains of speed of processing, attention, visual memory, and verbal 
memory than the cohort tested using the pen and paper battery (all p<0.001). 
performance did not differ between the cohorts tested using the two types of 
batteries in the working memory (p=0.160), executive functions (p=0.255), 
and social cognition domains (p=0.139). analyses also showed a significant 
main effect of type of neurocognitive battery used (f(1,277)=36.877, p<0.001) 
where patients who did the csrb performed better overall than those who did 
the pen and paper battery. There was also a main effect of cognitive domain 
(f(6,1662)=24.838, p<0.001) indicating that level of impairment was not simi-
lar on all cognitive domains when results on both batteries were combined.
Conclusion: better performances on the csrb may be primarily due to the 
minimal demand of the computerized tests on graphomotor abilities and 
reading speed compared to the pen and paper tests. The csrb is well suited 
for longitudinal testing of first-episode psychosis patients throughout treat-
ment and our investigation offers a better understanding on how the results 
obtained may compare to earlier work done with traditional batteries.
id: 2113443
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Background: “inner speech” models of auditory verbal hallucinations (avh) 
suggest that the core cognitive functions underlying avh reside in language 
functioning. a neuropsychological test battery was administered to test the 
extent to which the dimensions of avh may relate to linguistic ability.
Methods: Thirty patients with schizophrenia (mean age = 40.26, standard devi-
ation (sd) = 11.8) and frequent avh (mean panss hallucinatory behavior 
score = 4.53) were administered a comprehensive battery of standardized neu-
ropsychological tests and the psychotic symptoms rating scales (psyraTs).
Results: mean estimated full scale iQ was in the average range (mean 
fsiQ  =  102.22, sd  =  11.03). mean neuropsychological test performance 
ranged from one to two standard deviations below published test norms. 
psyraTs total score was significantly and negatively correlated with 
measures of verbal fluency, phonological awareness, phonological working 
memory, and verbal learning. relationships between psyraTs total score 
and tests of memory, attention, executive functioning, and visuospatial 
ability did not approach significance.
Conclusion: language problems in schizophrenia have been likened to 
those seen in acquired aphasia, and the present results suggest that deficits 
in linguistic functioning are closely related to the overall severity (assessed 
as psyraTs total score) of avh. detailed analysis of the psyraTs 
dimensions revealed that avh negativity, disruption, and frequency are all 
significantly negatively correlated with language functioning scores.
id: 2119496
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Working memory performance and 
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Background: cigarette smoking prevalence remains among the highest in 
patients with schizophrenia (sz) compared to other mental illnesses. nicotine 
is suggested to mediate cognitive processes such as working memory in this 
population, and could account for these high smoking rates. This study 
assessed working memory performance and gamma oscillatory activity, which 
is known to be aberrant in patients with sz, in both smoker and non-smoker 
patients with sz compared to smoker and non-smoker healthy subjects.
Methods: Working memory was assessed using the n-back task (1- and 
3-back conditions) while electroencephalography was recorded. To date, 
we have tested sixteen sz smokers (m=39.6  years old, sd=10.4), eigh-
teen sz non-smokers (m=39.8 years old, sd=6.1), twenty healthy smok-
ers (m=38.4  years old, sd=11.3), and sixteen healthy non-smokers 
(m=33.2 years old, sd=10.7).
Results: a repeated measures anova with diagnosis and smoking sta-
tus as the between-subjects factors revealed a main effect of  accuracy 
(f(68)=207.346, p<0.001) and a significant accuracy x diagnosis inter-
action (f68)=4.609, p=0.03). between-subjects effect of  diagnosis was 
significant (f(66)=4.390, p=0.04) for accuracy, and smoking status 
was trending toward significance (f(66)=3.472, p=0.06). post-hoc tests 
revealed significant differences on the 3-back condition between sz and 
healthy subjects regardless of  smoking status, in which patients with sz 
performed significantly worse (m=40.9, sd=20.9) compared to healthy 
subjects (m=53.8, sd=26.2); p=0.02. a  repeated measures anova 
with diagnosis and smoking status as the between-subjects factors found 
a trending effect of  smoking status for gamma (f(51)=3.339, p=0.07). 
across all groups, there was a significant negative correlation between 
accuracy and gamma power on the 3-back condition, r(55)=-0.28, p=0.03.
Conclusion: our ongoing findings suggest that smoking status may alter gamma 
oscillatory activity and working memory performance in both patients with 
scz and in healthy subjects. modulation of nicotinic acetylcholine receptors 
by nicotine may therefore play a role in working memory in these populations.
id: 2117760

effecTs of cogniTive remediaTion 
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Background: recent theories suggested that memory problems may be the 
cognitive underpinning of negative symptoms in people with schizophrenia. 
in particular working memory problems are thought to deregulate hedonic 
experience, negatively influence motivation and goal directed behaviour by 
corrupting storage, retrieval and utilization of past experience. in this study 
we first explore the effect of cognitive remediation (cr) on two clusters 
of negative symptoms (i.e. expressive and social amotivation) and then 
assess the relevance of working memory gains as a possible mediator of 
symptom improvement.
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Methods: data were accessed for 336 people with schizophrenia from the 
nimh database of cognitive Training and remediation studies (docTrs) 
database. approximately half of the participants received crand the rest were 
allocated to a control condition. all participants were assessed before and after 
therapy. expressive and social amotivation symptoms scores were calculated 
from the positive and negative syndrome scale (panss). Working memory 
was assessed with the digit span and the letter and number sequencing test.
Results: no significant association was found between working memory and 
either expressive or social amotivation symptoms at baseline. participants 
who received cr had a significant improvement in (standardised) working 
memory scores (0.63; 95%. c.i.: -0.55 to 0.72, p<0.001) and a significant 
reduction in social amotivation levels compared to those in the control 
condition (b= -1.1; 95%. c.i.: -1.6 to -0.60, p<0.001). Working memory 
change did not mediate the effect of cr on social amotivation (indirect 
effect: -0.04; 95% c.i.: -0.11 to 0.04, p=0.34, standardised b=-0.006).
Conclusion: The results suggest that a course of cr may have positive effect on 
negative symptoms; particularly on behavioral symptoms. despite hypotheses 
linking memory problems with negative symptoms the current findings do not 
support the role of this cognitive domain as a significant contributor to this 
symptom cluster. The results indicate that working memory improves inde-
pendently from negative symptoms reduction. The effects of cr on negative 
symptoms may be relevant to support recovery and functional improvement.
id: 2114279
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Background: deficits in processing speed (ps) have found to be correlated 
with social aptitude in chr cohorts and variably identified as risk markers 
for psychosis. among those with attenuated positive symptoms, processing 
speed has been related to social and role functioning regardless of conver-
sion to sz. These information processing dysfunctions seem to be upstream 
to broader, top-down cognitive and social skills. When subprocesses are 
degraded, the brain must adjust by lengthening space and time integration 
constants in effort to detect relevant signals. This adaptation comes at a 
cost since the brain cannot accurately represent details of spatiotemporally 
complex signals. This results in slowed speed of information processing in 
a social situation. We examined the feasibility of improving information 
processing relevant to social situations in chr, including its sustainability 
at 2 months, and its association with concurrent social function.
Methods: This was a double-blind rcT where 39 chr participants were 
randomized to processing speed Training (psT) or an active control 
matched for training format and the same dose and duration of treatment. 
psT is a tablet-based program that uses pupillometry to continually adjust 
training parameters for an optimal cognitive load and improve visual scan-
ning efficiency by inhibiting selection of non-essential targets and discrimi-
nating figure-ground details.
Results: The psT group showed faster motorical and non-motorical 
ps at post (f [2,35]=5.09, p=.00) and 2  months (f [4,31]=4.49, p=.01). 
subsequent results in social functioning at 2 month follow-up showed the 
psT group reporting better overall social adjustment (f [4,31]=3.72, p=.02) 
and less anxiety about engaging in new social situations (f [4,31]=3.15, 
p=.02). of note, changes in ps from baseline to 2 months were correlated 
with overall social adjustment (r=.28-.39, p=.00-.02) and social avoidance 
(r=.29, p=.01) regardless of group assignment. furthermore, processing 
speed at baseline predicted social adjustment outcome at 2 mo, even after 
accounting for variance attributable to group assignment and symptoms 
(r2=.49, f [4,31]=4.60; p=.01).

Conclusion: To our knowledge, this is the first study to test focal cognitive 
training for ps deficits in a putatively prodromal phase of sz to address 
social morbidity. Targeting ps appears to be a promising pathway to 
improving co-morbidity and mitigating a risk factor for psychosis.
id: 2117341
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Background: expressive deficits are hallmark symptoms of schizophrenia-
spectrum disorders, and seem to demarcate a particularly pernicious illness 
course. Their nature is poorly understood. in large part, this reflects the fact 
that their measurement is dependent on symptom ratings made by trained 
clinicians during relatively artificial social interactions (i.e., clinical inter-
views). To better understand how expressive deficits manifest in schizophre-
nia, the present study employed highly-sophisticated computerized vocal 
and facial analysis of people with schizophrenia while engaging in social 
interactions with trained confederates. To our knowledge, this study is the 
first time these technologies have been paired together; and the first time 
they have been applied to a role-play task.
Methods: data for 42 outpatients with schizophrenia were examined as 
part of the baseline phase of the centers for intervention development 
and applied research (cidar) study. participants were required to meet 
a priori criteria for persistent negative symptoms. our analyses focused on 
a wide range of expressive variables (i.e., vocal production, variability in 
vocal signal, tongue articulatory movement, positive and negative facial 
emotions, and head movements) and their relations to clinically-rated nega-
tive symptom and neurocognitive and social functioning data.
Results: measures of vocal and facial expression were highly stable across 
two independently administered role play tasks. interestingly, the measures 
of vocal and facial expression were not highly inter-correlated; suggest-
ing that expression was relatively independent across distinct channels of 
communication. moreover, vocal and facial expression variables were sig-
nificantly correlated with clinical measures of blunted affect/alogia, but not 
with measures of avolition, anhedonia/asociality. This supports the relative 
independence of expressive and experiential/motivational negative symp-
toms. expressive variables were significantly associated with a range of 
neurocognitive and social cognitive variables in the hypothesized direction.
Conclusion: expressive deficits in schizophrenia are more complicated than pre-
viously assumed. They are not consistent across channels of communication, at 
least, when observed during laboratory-based social interactions. implications of 
this, and potential links to neurocognitive and social functioning are discussed.
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Background: nimh has recommended that functional gains be prioritized 
when developing cognitive enhancements for patients with schizophrenia. 
This initiative highlighted critical gaps in the measurement of cognition 
and in our understanding of the pathways from cognition to global func-
tioning. evidence indicates that both objectively measured cognitive per-
formance (mccb) and intermediate measures of cognitive functioning, 
such as the interview-based cognitive assessment interview (cai), are 
valid predictors of global functioning. however, patients with schizophre-
nia have demonstrated poor insight into their cognitive deficits. This leaves 
open the question of whether cognitive functioning can be validly assessed 
by patient interview alone vs informants.
Methods: cross-sectional data were obtained from 137 schizophrenia patients 
(ages 18 to 64, 80% male) recruited from los angeles are psychiatric clinics. 
Trained raters verified diagnoses using the scid and assessed objective cog-
nitive performance (mccb), interview-based cognitive functioning (cai), 
insight into cognition (mic-sr, mic-cr), and global functioning (sclofs).
Results: cai patient interview-based ratings of cognitive deficits were sig-
nificantly correlated with cai informant ratings (r= .71), and also with 
objective cognitive performance (mccb) (r=-.38). objective cognitive per-
formance did not significantly predict global functioning beyond patient 
interview-based ratings of cognitive functioning. furthermore, patient inter-
view-based cognitive functioning mediated the relationship between objec-
tive cognitive performance and global functioning (pm=.57). interestingly, 
insight into cognition moderated the relationship between patient interview-
based cognitive functioning and global functioning (t(132)=-3.45, p<.001). 
among patients with greater insight, cognitive performance (mccb) and 
cognitive functioning (cai) were both less predictive of global functioning.
Conclusion: evidence is mounting that patient interview-based assess-
ments of cognitive deficits (cai) are valid intermediate measurement tools 
that help predict global functioning. furthermore, cognitive functioning, 
as assessed by patient interview (cai), helps to explain the relationship 
between objective cognitive performance (mccb) and global functioning. 
This relationship appears to be true even for patients with lower levels of 
insight into their cognitive deficits.
id: 2119594
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Background: heterogeneity in schizophrenia has led to a search for ways to 
divide the diagnostic category into subgroups relevant to etiology, course, 
and/or treatment response. current analyses examined a subgrouping 
scheme advanced by Weickert et al. (2001), based on indicators of current 
and pre-morbid cognitive performance, which yielded cognitively “compro-
mised,” “deteriorated,” and “preserved” subgroups in earlier work.
Methods: comprehensive assessment data for 558 people with schizo-
phrenia (sz), 366 unaffected siblings (sib), and 1090 community controls 
(ctrl), were available from the nimh/cbdb study of genetic risk for 
schizophrenia. in the sz sample, latent class analysis, with estimated pre-
morbid iQ (WraT reading) and current full scale iQ (Wais) indicators, 
was used to derive subgroups. error bar graphs and glm analyses com-
pared ctrl with sz and sib cognitive subgroups on selected variables, con-
trolling for age, sex and race. glm repeated measures analyses were used 
in analyses of affected/unaffected sibling pairs.
Results: latent class analysis yielded three balanced sz subgroups showing 
premorbid/current iQ patterns similar to the earlier findings - szlowlow 
(n=151, WraT m=87.2 (7.3), iQ m=83.8 (8.2)), szhighlow (n=211, 

WraT m=104.8 (5.8), iQ m=86.9 (6.5)), and szhighhigh (n=196, 
WraT m=110.0 (6.4), iQ m=104.0 (6.6)). as expected, the sz sub-
groups differed markedly in terms of general cognitive performance (e.g., 
main effect of group for global cognitive composite - p<1.0e-10). They 
also differed in regard to symptoms and functioning. especially for cog-
nitive variables, szhighhigh individuals performed similarly to sib and 
ctrl, while szhighlow and szlowlow performance was more similar 
and dramatically worse than szhighhigh, sib and ctrl. nevertheless, all 
sz subgroups, including szhighhigh, were symptomatic and functionally 
impaired. moreover, when szhighhigh were compared with their own 
siblings, rather than sib generally, quite significant cognitive impairment 
was revealed (e.g., affected/unaffected sibling pair main effect for cognitive 
composite - p<1.0e-10)
Conclusion: cognitive performance can be used to divide sz into subgroups 
that show dramatic differences in symptoms and functioning, as well as 
cognition. across variables, szhighhigh appear most distinct from others 
with schizophrenia. notwithstanding above average cognitive performance, 
szhighhigh are symptomatic and functionally impaired, with significantly 
worse cognitive performance than their own siblings.
id: 2083622
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Background: clinical manifestations of schizophrenia often include behav-
ior, speech and thinking that are disorganized in ways suggestive of reduced 
or ineffective executive control. The ‘dominant paradigm’ in cognitive 
research in schizophrenia has emphasized executive and Wm dysfunc-
tion (and pfc abnormalities). The relevant literature is extensive. current 
analyses reconsidered this conceptualization, meta-analytically and in 
family data.
Methods: a  large database of study-by-study cognitive data was avail-
able from two earlier meta-analyses performed in our group. across-
studies effect sizes were calculated using standard random effects models. 
additionally, comprehensive cognitive data for 558 people with schizo-
phrenia (sz), 366 unaffected siblings (sib), and 1090 community controls 
(ctrl), were available from the nimh/cbdb study of genetic risk for 
schizophrenia. error bar graphs and glm analyses compared groups on 
selected variables, controlling for age and sex.
Results: The combined meta-analysis included approximately 11,000 people 
with schizophrenia and 9,500 controls, from more than 130 international 
datasets. comparison of cases and controls yielded a grand mean cogni-
tive impairment effect of d=-1.11. The largest impairment effects were seen 
in domains of processing speed (d=-1.27) and episodic memory (d=-1.31). 
effects for Wm and executive function were notably less severe (respectively, 
d=-0.88 and d=-0.96). This pattern held true in nimh/cbdb schizophre-
nia data, and extended, in attenuated form, to unaffected siblings (eg, sib-
ling digit symbol d=-0.35, vs sibling card sorting effect d=-0.21 and n-back 
effect d=-0.28). recent findings in other very large datasets are consistent.
Conclusion: While executive and Wm impairment continue to be empha-
sized in schizophrenia research, the broad literature demonstrates that cog-
nitive impairment is generalized and more prominent on simple cognitive 
tasks than on so-called ‘higher-order’ tasks - both in schizophrenia and in 
unaffected family members. leading pathophysiological hypotheses invoke 
general biological systems and mechanisms, and genetic and developmental 
effects on cognition seem more likely to be diffuse than specific. altogether, 
evidence suggests that cognitive impairment in schizophrenia reflects prob-
lems with the basic foundation for cognitive processing - ie, with engage-
ment, organization of simple behaviors, fluency, quickness - which are 
shared across simple and complex cognitive measures.
id: 2119235
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Background: studies on insight recognize the existence of multiple dimen-
sions including awareness of illness and symptom-specific insight. poor 
insight into symptoms is common in patients with schizophrenia and is 
associated with poorer outcomes and treatment non-adherence. To date, 
however, the association between cortical thickness and insight into symp-
toms has received scant attention. We conducted an exploratory whole-
brain cortical thickness (cT) analysis to identify potential neural correlates 
of symptom-related insight in patients with enduring schizophrenia. based 
on the extant literature, we expected to see reduced cT measures in the 
dorsolateral prefrontal cortex, cingulate cortex, temporal lobe, and insula 
among patients with poor insight.
Methods: fifty-nine patients with schizophrenia (duration >4 years) and 
25 healthy controls completed mri scanning and iQ, depression, and 
anxiety assessments. researchers evaluated psychotic symptoms in patients 
and used the scale to assess insight-expanded (sai-e) to measure insight 
into symptoms. scores on sai-e item 7 divided patients into 2 groups: low 
insight (0–2; n=29), and high insight (2.01–4; n=30). an automated whole-
brain cT analysis procedure compared group differences in brain morphol-
ogy with sub-voxel resolution, covaried for age and sex.
Results: groups were matched on age, sex, handedness, iQ, anxiety, and 
symptom severity. Thinner cortex was observed in low insight patients 
compared to controls in the right temporal and insular cortex, posterior 
cingulate cortex, inferior parietal lobe and fusiform gyrus (p<0.05, cor-
rected). comparisons between patient groups also revealed thinner cortex 
for those with low insight in the right temporal and insular cortex (p<0.01, 
uncorrected). no significant cT differences were found between controls 
and high insight patients.
Conclusion: patients with low insight into symptoms displayed thinner cortex 
in areas thought to subserve self-monitoring, error awareness, and correct 
symptom attribution. patients with high insight into symptoms displayed a 
trend toward thicker cortex in these areas, with cortical morphology more 
similar to controls. our results are consistent with studies using other neuro-
imaging methods and suggest a prominent association between low insight 
and cortical thinning in the right hemisphere. This finding mirrors anosog-
nosia, a clinical deficit of self-awareness caused by right fronto-temporal-
parietal lesions, and supports a contribution of biological factors to insight.
id: 2118856

abnormal suppression of alpha and 
beTa suppression during consolidaTion 
implicaTes QualiTaTively disTincT 
neural subsTraTes of Working memory 
sTorage in schizophrenia

molly erickson, ph.d.; James m gold, ph.d.
Department of Psychiatry, University of Maryland School of 
Medicine, Baltimore, MD, USA

Background: Though schizophrenia has long been characterized in part by 
impairments in working memory (Wm), a mechanistic account for these 
deficits has yet to be identified. among healthy control subjects (hcs), 
mechanisms that appear to underlie normal Wm storage include posterior 
suppression of alpha and beta frequency bands (fukuda & vogel, 2012). 
The present study was conducted to test the hypothesis that one of these 

mechanisms—suppression of alpha and beta during the delay period of a 
visual Wm task—accounts for reduced storage capacity observed in people 
with schizophrenia (psz).
Methods: 17 hcs and 17 psz participated in the present study. eeg was 
recorded while participants completed a change detection paradigm in 
which colored squares were presented for 200 ms, followed by a delay period 
of 1800 ms, and then by a test array in which one of the squares changed 
colors on 50% of the trials. The number of items maintained in Wm (k) 
was then estimated from task accuracy.
Results: Time frequency analysis revealed a large suppression in alpha and 
beta frequency bands that peaked approximately 200 ms after the offset 
of the sample array. after this suppression peak, sustained suppression in 
both frequency bands was observed over the remainder of the delay period. 
psz exhibited a significantly attenuated delay suppression peak compared 
to hcs in alpha & beta (p’s<0.01). a  mixed linear model revealed that 
the magnitude of suppression during the delay period was significantly 
associated with k for alpha (f=7.83; p<0.05) and beta (f=5.23; p<0.05). 
spearman correlations indicated that k was significantly associated with 
alpha suppression (r=-0.59; p<0.05), and associated with beta at the trend-
level (r=-0.47; p=0.06) among hcs. by contrast, psz exhibited a signifi-
cant association between k and beta suppression (r=-0.49; p<0.05), and no 
relationship between k and alpha suppression (r=-0.02; p=0.95).
Conclusion: Taken together, these observations suggest that (1) group dif-
ferences in activation of neural substrates of Wm storage emerge early in 
the sequence of cognitive events, with no evidence of accelerated decay in 
psz; and (2) the neural mechanisms that maintain items in Wm storage 
may be qualitatively different between the two groups, as evidenced by the 
moderator effect of group on the relationship between k and alpha sup-
pression during the delay period.
id: 2118951

The impacT of age of onseT and iQ on 
cogniTive deficiTs in anTipsychoTic-
naïve adolescenTs and adulTs WiTh 
schizophrenia
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1. Center for Neuropsychiatric Schizophrenia Research (CNSR), 
Psychiatric Center Glostrup, Glostrup, Denmark; 2. Lundbeck 
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Schizophrenia Research (CINS), Psychiatric Center Glostrup, 
Glostrup, Denmark; 3. Centre for Child and Adolescent Mental 
Health, Mental Health Services, Capital Region of Denmark, 
Copenhagen, Denmark; 4. Faculty of Health Science, University 
of Copenhagen, Copenhagen, Denmark; 5. Hofstra North Shore 
LIJ School of Medicine, Hofstra University, New York, NY, 
USA; 6. Psychiatry Research, The Zucker Hillside Hospital, New 
York, NY, USA; 7. Laboratory of Neuropsychiatry, Department 
of Neuroscience and Pharmacology, University of Copenhagen, 
Copenhagen, Denmark

Background: There is compelling evidence that schizophrenia is a neurode-
velopmental disorder in which combined genetic and environmental factors 
impact critical neural circuitry leading to the onset of symptoms once a 
critical threshold has been reached. The timing of illness onset appears to 
be influenced both by the severity of aberrant neurodevelopment but also 
by individual differences in resilience to neuropathology. a proxy measure 
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of this type of resilience is intelligence (iQ), which has been demonstrated 
to be a risk factor for schizophrenia.
early onset schizophrenia (eos) is phenotypically and neurobiologically 
continuous with adult onset schizophrenia (aos), but characterised by 
more premorbid risk factors and a more severe course of illness. The aim 
of this study was to examine the impact of age of onset and iQ on psycho-
pathology and cognitive deficits in first-episode eos and aos.
Methods: Two samples of antipsychotic-naïve, first-episode patients with 
schizophrenia or schizoaffective disorder were recruited: 1.  adolescent 
patients (n=53; mean age 15.5, sd 1.4; range 12–17), and matched, healthy 
controls (hc) (n=44); and 2. adult patients (n=59; mean age 24.9, sd 
6.3; range 18–44) and matched, hc (n=60). diagnoses were made accord-
ing to icd-10 criteria. psychopathology was rated using the positive and 
negative syndrome scale (panss). iQ was estimated using 4 subtests from 
Wisc or Wais versions iii or iv. cognition was assessed with the brief  
assessment of cognition in schizophrenia (bacs).
Results: positive and negative symptoms did not differ between patient groups, 
but aos patients had significantly more general (p=0.00007) and total (p= 
0.03) panss scores than eos patients. eos and aos patients differed sig-
nificantly from their respective hc groups on almost all cognitive measures 
(es=0.3–1.0). The severity of specific cognitive deficits was similar between 
patient groups. both patient groups had significantly lower iQ scores than 
their hc groups (p<0.0001), but eos patients also had significantly lower iQ 
(mean 89.2, sd 18.3) than aos patients (mean 98.4, sd 19.1; p=0.03). iQ did 
not have a significant effect on psychopathology scores, but was strongly cor-
related with several cognitive scores, particularly in the patient groups.
Conclusion: The results indicate that eos may not be characterised by 
more severe psychopathology or cognitive deficits than aos, but suggest 
that lower iQ may be a proxy indicator of reduced resilience affecting the 
timing of illness onset.
id: 2083780

The deTecTion of inTenTional 
conTingency in early psychosis

anne-kathrin fett, phd1,2; clara isabel gonzález berdugo3,1; 
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Studies, King’s College London Institute of Psychiatry, London, 
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Deusto, Bilbao, Spain

Background: paranoid delusions have been hypothesized to arise from an 
overattribution of meaning or malevolent intentions to others’ actions. 
evidence for this mechanism has been found in samples with chronic 
schizophrenia, but its role in the aetiology of symptoms in the early stages 
of the illness is unclear. This study investigated whether patients with early 
psychosis overattribute contingency to agents’ actions and whether this 
mechanism is associated with paranoid delusions.
Methods: 38 adolescents with early psychosis and 93 controls (age 13 to 
19) watched four types of films showing two moving shapes. in the: 1) animate 
contingent condition one shape moved when it ‘saw’ the other; 2) animate non-
contingent condition one shape moved independently of the other; 3) mecha-
nistic contingent condition one shape’s movement was launched by the other’s; 
and 4) mechanistic non-contingent condition one shape passed by the other 
without touching. participants saw five films of each category and rated the 
strength of the relationship between the shapes’ movements. paranoid delu-
sions were assessed with the panss. group differences in ratings of relation-
ship strength and associations with paranoid symptoms were analysed with 
multilevel random regression analyses to account for repeated measures.
Results: participants rated the relationship between the shapes’ movements 
significantly stronger in the mechanistic contingent than the non-contin-
gent condition, but perceived little difference between animate contingent 

and non-contingent movements. in the animate condition there was a non-
significant trend effect for patients to perceive the relationship between the 
shapes’ movements weaker than controls (p = 0.08). a similar trend was 
present in the mechanistic contingent condition (p = 0.09), but there were 
no group differences in the mechanistic non-contingent condition. patients’ 
levels of paranoia were unrelated to their ratings of relationship strength.
Conclusion: The results show an intact perception of intentional contingency in 
early psychosis and demonstrate that contingency perception in the early stages 
of the illness is unrelated to paranoia levels. These findings contradict research 
in chronic schizophrenia samples that associated the presence of paranoid delu-
sions with an overattribution of contingency to unrelated actions of agents. This 
suggests that the early illness stages might present a window of opportunity for 
interventions that aim to prevent the biased attribution of intent.
id: 2089905

cogniTive subgroups in schizophrenia: 
conTrasTing high cogniTive 
performance cases WiTh Their oWn 
unaffecTed siblings on cogniTive, 
clinical, and funcTional variables

evan J giangrande1; karen f berman1; daniel r Weinberger, 
md2; dwight dickinson, ph.d.1

1. Clinical and Translational Neuroscience Branch, IRP, 
NIMH, NIH, Bethesda, MD, USA; 2. Lieber Institute for Brain 
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Baltimore, MD, USA

Background: To better understand illness heterogeneity, schizophrenia 
researchers have searched for robust subgrouping schemes. one approach 
has used indicators of pre-morbid and current iQ to divide people with 
schizophrenia (sz) into cognitive subgroups.
Methods: cognitive, clinical, and other data for 558 sz, 366 unaffected 
siblings (sib), and 1090 community controls (ct) were available from 
the nimh/clinical brain disorders branch study of genetic risk for 
schizophrenia. in the sz sample, unsupervised cluster analysis, with esti-
mated pre-morbid iQ (WraT reading) and current full scale iQ (Wais) 
indicators, was used to derive subgroups. error bar graphs and glm anal-
yses compared ct with sz and sib cognitive subgroups on selected vari-
ables, controlling for age, sex, and race. glm repeated measures analyses 
were used in analyses of affected/unaffected sibling pairs.
Results: cluster analysis yielded three cognitive subgroups for sz: high 
WraT-high Wais (hh; n=196, mean WraT=110 (6.41), mean iQ=104 
(6.58)), high WraT-low Wais (hl; n=211, WraT=105 (5.82), iQ=87 
(6.51)), and low WraT-low Wais (ll; n=151, WraT=87 (7.31), iQ=84 
(8.21)). The designation for each sz was carried over to his or her sib. Within 
the sz sample, people in the hh subgroup consistently performed better on 
average than those in the sz hl and sz ll groups across a wide range of 
cognitive variables (e.g., p<1.0e-5 for the general cognitive ability composite 
for both hh v hl and hh v ll), and showed reduced symptoms and better 
role functioning. This pattern of differentiation was seen to a lesser degree 
in the corresponding sib subgroups. When compared to their own unaf-
fected siblings, the sz hh group showed marked cognitive impairment (e.g., 
p<1.0e-5 for the general cognitive composite in repeated measures analysis).
Conclusion: collectively, these results add support for the validity of 
iQ-based subgrouping in people with schizophrenia. in our sample, this 
method yielded a high-functioning schizophrenia subgroup that differed 
dramatically from the sz hl and sz ll groups in terms of cognition, 
functional ability, and symptoms. in contrast to what some have argued, 
however, the sz hh group should not be considered “neuropsychologically 
normal.” although people in the sz hh group were better off  on average 
than the sz hl and sz ll groups, they nevertheless were impaired cogni-
tively relative to their own siblings, and showed prominent symptomatology 
and impaired daily functioning.
id: 2087468
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improvemenTs in aerobic fiTness 
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WiTh beTTer memory in chronic 
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Background: The beneficial effects of aerobic exercise on cognition and 
brain health have been well established (hillman et  al., 2008). however, 
much less is known about these relationships in the context of severe mental 
illness. We examined the effects of aerobic exercise in a sample of chronic, 
refractory schizophrenia patients to determine whether improved aerobic 
fitness, increased regional cortical thicknesses, and hippocampal volumes 
were associated with enhanced verbal memory.
Methods: sixteen (10 m, 6 f) chronic schizophrenia patients completed a 
12-week exercise program consisting of thrice weekly 30-minute sessions at 
moderate intensity followed by 15 minutes of stretching.
The hopkins verbal learning Test - revised was used to index verbal 
memory. physical measures included v02 max, body mass index, resting 
heart rate, and blood pressure. a 3T mri scanner was used to ascertain 
structural brain images and freesurfer software was used to compute 
regional cortical thicknesses and hippocampal volumes. assessments con-
ducted at baseline and 12-week follow-up were used to compute change 
scores for cognitive, physical, and structural brain variables over the 12 
weeks of exercise. candidate independent variables (e.g., changes in physi-
cal and structural variables) and demographic variables were screened for 
use in a subsequent regression analysis based upon their association with a 
verbal memory change outcome score.
Results: change in v02 max and change in entorhinal thickness (left) were 
retained for the final analysis (cut-off  =  p < .10). no associations with 
hippocampal volumes were observed. The regression model accounted 
for 65.3% of the variance in verbal memory change (f = 11.27, p = .002). 
improvement in v02 max was associated with better verbal memory 
(t = 3.19; β = .55; p = .008). further, increased left entorhinal cortical thick-
ness was associated with greater improvement in verbal memory (t = 3.06; 
β = .53; p = .010), after accounting for change in v02 max.
Conclusion: following a 12-week exercise program, we observed that gains in 
aerobic fitness and increased entorhinal cortical thickness were related to bet-
ter verbal memory performance in chronic, refractory schizophrenia patients. 
These results are in line with findings from pajonk et al. (2010), though we 
did not observe an association between memory and hippocampal volume. 
future studies should examine potential moderators of these effects, includ-
ing intensity of exercise and the influence of anti-psychotic medication.
id: 2107955

cogniTive deficiT in schizophrenia 
specific or general: a 
neuropsychological sTudy
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Background: although cognitive impairment is not a diagnostic criterion 
for schizophrenia, schizophrenia patients often present impairments in spe-
cific cognitive domains together with a general cognitive impairment, as 
reflected by mean iQ scores of 1–2 standard deviations below norms. most 
of the previous studies in this field did not match schizophrenia patients to 
controls on iQ, therefore it is conceivable that some of the abnormalities 
reported in the literature might be related to general cognitive impairment. 
The purpose of this study is to understand which neuropsychological defi-
cit in schizophrenia is related to the generalized cognitive deficit and not to 
schizophrenia per se.
Methods: based on their Wais-iii full scale iQ score, 28 patients with 
schizophrenia and 28 controls were matched for iQ, age and gender. 28 
additional controls were matched for age and gender only. subjects were 
assessed using the maTrics, and social cognition was assessed using 
the university of pennsylvania computerized neuropsychological Test 
battery (penn-cnp).
Results: The mean maTrics domains scores of the age and gender 
matched controls were significantly higher than those of the iQ matched 
controls and schizophrenia patients on all domains.
significant differences between schizophrenia patients and iQ matched 
controls were found only in speed of processing (sop): the scores of 
schizophrenia patients (m=38.22, sd=6.67), were lower than that of the 
iQ matched controls (m=43.97, sd=10.48) and of the age and gender 
matched controls (m=51.24, sd=9.92).
The penn-cnp emotion battery analyses revealed statistically significant 
differences in the emotion recognition task ((f(2,52)=3.6, p=0.03). post 
hoc comparisons revealed that age and gender matched controls had more 
correct responses as compared to schizophrenia patients and iQ matched 
controls.
in the emotion differentiation task statistically significant differences were 
found (f(2,52)=4.31, p=0.01). post hoc comparisons revealed that schizo-
phrenia patients had fewer correct responses compared to controls.
no significant difference was found for the emotion acuity test.
Conclusion: When matched for iQ, many of the differences usually observed 
between schizophrenia patients and controls are attenuated or even disap-
pear. however, compared to iQ matched controls, patients with schizophre-
nia had slower processing speed and impaired ability to judge differences in 
intensity of emotions. These may be considered the core cognitive deficits 
in schizophrenia.
id: 2118959

high schizoTypes shoW selecTively 
reduced TrusT of malevolenT buT 
noT benevolenT opponenTs during 
social inTeracTion compared To loW 
schizoTypes

James gilleen, phd; safarina satkunanathan
Psychosis Studies, Institute of Psychiatry, London, United Kingdom

Background: paranoia in non-clinical schizotypy shares common com-
ponents of clinical paranoid delusions, however various methodological 
shortfalls have limited our understanding of trust and paranoia, such as a 
lack of an ecologically-valid socially-interactive framework to understand 
these processes. To overcome previous methodological limitations, the pres-
ent study utilised a redesigned version of the prisoner’s dilemma game 
(pdg) to explicitly measure levels of trust within social interactions. it was 
primarily hypothesised that high schizotypy (hscz) would be related to 
greater competition in a social interaction task, and this would be related to 
paranoia. hscz participants would produce significantly lower ratings of 
trust and would ‘jump’ to absolute trustworthiness decisions quicker than 
low schizotypy participants (lscz).
Methods: forty-eight healthy participants categorised into high and low 
schizotypy groups completed a social interaction task, paranoia measures, 
data gathering, jumping to conclusions (JTc) and neuropsychological tests. 
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anxiety, mood, attributional bias and theory of mind deficits were also 
measured. anova were used to investigate between group differences on 
the measures used.
Results: high schizotypes had significantly higher levels of  state and 
trait paranoia. competitive interaction in the first round of  the pdg 
was positively associated with state paranoia. high schizotypes were 
selectively less trusting than low schizotypes when interacting with a 
malevolent but not a benevolent opponent and this was accompanied by 
a hastier decision-making style not apparent in the benevolent or non-
social data-gathering tests indicating a specific JTc to negative social 
information. only trait not state paranoia nor mood, anxiety, theory 
of  mind, nor attribution biases predicted trust ratings to negative social 
interaction.
Conclusion: people with high schizotypy show significantly lower trust 
and hastier decision-making about trustworthiness when interacting 
socially with someone acting negatively but not positively toward them 
- and so demonstrate a selective not global bias to trust others less. This 
bias is specifically related to elevated trait paranoia, not mood, anxiety, 
theory of  mind, attribution or neuropsychological deficits. The study 
supports the utility of  the amended pdg in studying paranoia and also 
suggests that the identification of  specificity of  paranoia and trust and 
data gathering can provide new avenues to understand paranoia in patient 
populations.
id: 2119547
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Background: several researchers, including our investigative group, have 
reported an association between low iQ and risk for schizophrenia. 
recently, there have been a number of reports suggesting that declines in 
cognitive performance during adolescence are associated with increased 
risk for schizophrenia. it is less clear, however, whether a decline in iQ 
is associated specifically with schizophrenia risk, or risk for psychosis in 
general.
Methods: in the new york high-risk study (nyhrp), children at 
risk for schizophrenia or affective disorder and a normal control group 
were studied longitudinally from mid-childhood to mid-adulthood. as 
part of  the project, the children were administered cognitive assess-
ments during childhood (mean age = 9 years), adolescence (mean age 
=15  years) and early adulthood (mean age  =  25  years). depending 
upon the assessment wave, cognitive performance was assessed using 
the Wisc, Wisc-r, Wais, or Wais-r. We compared the change in 
cognitive performance within individuals over time and between risk 
groups.
Results: although there were significant effects of risk group, and Time 
effects, we observed no significant Time x group effect. similarly, we 
observed no significant interaction between Time and diagnostic outcome, 
though the individuals who developed psychosis during adulthood had sig-
nificantly lower iQs overall.
Conclusion: cognitive decline over time does not appear to be unique to indi-
viduals at risk for, or later diagnosed with, schizophrenia. rather, iQ decline 
is seen in individuals who are later diagnosed with a psychotic illness in adult-
hood. other promising indicators, in addition to a genetic diathesis, are more 
likely to enhance prediction efforts than consideration of iQ decline.
id: 2095522
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Background: high rates of substance use disorders in patients with schizo-
phrenia are well established and cannabis remains to be the most commonly 
used illicit drug within this population. research has reliably shown that 
cannabis use in schizophrenia results in symptom exacerbation, frequent 
relapses, and poorer prognosis. intracortical facilitation (icf) is a tran-
scranial magnetic stimulation (Tms) protocol used to index n-methyl-
d-aspartate (nmda) function. icf has been shown to be elevated in 
recreational cannabis using first-episode patients with schizophrenia; 
however, icf has not been evaluated in cannabis dependent patients with 
schizophrenia. The objective of this study is to evaluate icf in cannabis 
dependent patients compared to non-using patients with schizophrenia.
Methods: icf is a paired pulse Tms protocol used to index cortical excit-
ability that is mediated, in part, by nmda. at the beginning of each test-
ing session, the resting motor threshold (rmT) was determined, defined as 
the lowest intensity needed to evoke a motor evoked potential (mep) of 
at least 50 μv in 50% of the trials. We then identified the intensity needed 
to produce an average mep amplitude of 1 mv peak-to-peak and used 
this value as the test stimulus intensity. using the icf protocol, Tms was 
delivered to the left motor cortex with interstimulus intervals of 10, 15 and 
20 ms separating the subthreshold (80% of the rTm) conditioning stimulus 
from the proceeding test stimulus (1 mv).
Results: To date, we have tested 7 cannabis dependent patients with schizo-
phrenia (mean age 26.7 ± 6.2 years) and 7 patients with no drug use (mean 
age 40.7 ± 7.9 years). icf was reduced in cannabis dependent patients com-
pared to non-using patients with schizophrenia at each interstimulus inter-
vals, however, this was not statistically significant (10 ms: cohen’s d=0.685, 
p=.267; 15 ms cohen’s d=0.771, p=.220; 20 ms cohen’s d=0.619, p=.343).
Conclusion: Though preliminary, these results suggest that cannabis 
use among patients with schizophrenia may reduce nmda function. 
additional subjects may help to better understand the effects of chronic 
cannabis use on brain function and guide the development of future 
treatments targeting this common co-morbidity. supported in part by 
narsad young investigator grant (barr), canadian institute of health 
research (cihr) operating grant mop#115145 (george).
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Background: episodic memory (em) is a core cognitive function impaired in 
schizophrenia, however, there is currently no medication with clear positive 
impact on em performance. available cognitive remediation interventions 
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have significant but relatively small to moderate impact. Thus, there is a 
need to develop more efficient complementary treatments to improve em 
in schizophrenia focusing exclusively on some deficient memory processes 
as opposed to a more global approach where multiple cognitive domains 
are explored. hence, the present study aimed to develop an em training 
in which self-initiation of semantic encoding strategies were specifically 
targeted.
Methods: Twenty-two participants with enduring schizophrenia per-
formed our semantic encoding memory Task (semT), a novel em task. 
To select patients with deficits, one condition isolated self-initiation of 
semantic encoding strategies. This condition identified deficits in 10 of  the 
22 participants, which were consequently included in our training group. 
The training consisted of  two 60-minute sessions (one per week) including 
a short meta-memory presentation, categorisation and semantic encoding 
strategies memory exercises, and a brief  bridging period. after completion 
of  training, patients memorized new items in a different version of  the 
semT task. alternating versions of  the cvlT (a standardized measure of 
the use of  semantic encoding strategy) and the bvmT (a control spatial 
memory task) were used to quantify memory before and after training.
Results: memory training in self-initiation of semantic encoding strategies 
led to a significant improvement only in tasks where such a process was 
expected to improve performance. indeed, we observed a clear increase 
in the condition in the semT where participants needed to self-initiate 
semantic encoding strategies (p < 0.02) following the training. participants 
also increased the number of words recalled in the first 5-trials of the cvlT 
(p < 0.001), and more importantly, the number of semantic clustering (p < 
0.01). no significant differences were found in the bvmT, which was used 
as a control task.
Conclusion: The current study demonstrates that training patients in devel-
oping memory strategies can help them improve a faulty memory process 
in schizophrenia and have a significant impact on memory performance. it 
will be necessary for future randomized studies to test our novel memory-
training module appropriately and to explore the neural correlates of such 
an improvement in memory performance.
id: 2115673
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in individuals WiTh psychosis
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cullum1; scot hill6; John sweeney1; matcheri keshavan2; godfrey 
pearlson3; brett clements4; elliot gershon5; carol Tamminga1

1. University of Texas Southwestern Medical Center, Dallas, TX, 
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USA; 4. Univeristy of Georgia, Athens, GA, USA; 5. Univeristy of 
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Background: cognitive deficits are considered to be core symptoms of 
schizophrenia. several studies suggest that heavy cannabis use dur-
ing adolescence is associated with less cognitive impairment in schizo-
phrenia. in this study, we examined the relationship between adolescent 
cannabis use and cognition in individuals with psychosis, including 
with schizophrenia, schizoaffective disorder and bipolar disorder with 
psychosis.
Methods: participants with a dsmiv diagnosis of schizophrenia, schizoaf-
fective disorder, bipolar disorder with psychotic features and healthy con-
trols were recruited at the university of Texas southwestern medical center 
site of the bipolar-schizophrenia network on intermediate phenotypes 
(b-snip) study. subjects were characterized by their history of cannabis 
use into adolescent users (onset before age 18), late cannabis users (onset 
after age 18) and non-users.
The psychosis (n=97) and control (n=64) groups were divided into 
six groups: control with no cannabis use (ccb-; n=38), control with 
adolescent cannabis use (ccb+; n=16), control with late cannabis use 
(n=10), psychosis with no cannabis use (pcb-; n=48), psychosis with 

adolescent cannabis use (pcb+; n=33), and psychosis with late can-
nabis use (n=16). all participants completed the brief  assessment 
of  cognition in schizophrenia (bacs) neuropsychological battery. 
demographic variables including age, education, and WraT-4 reading 
test score, gender, race, alcohol use disorder, and drug use other than can-
nabis were collected and assessed for inclusion as potential covariates. 
analysis of  covariance (ancova) was used to analyze data with signifi-
cance level set at p<0.05.
Results: education and WraT-4 reading scores differed between groups 
and were included as covariates. bacs composite scores between the 
adolescent cannabis use diagnostic groups, ccb+ and pcb+, were not 
significantly different (f=0.72; p =0.4) whereas pcb+ group performed 
significantly better than pcb- (f=7.87; p<0.01).
Conclusion: prior studies suggest that a history of adolescent cannabis use 
is associated with less cognitive impairment in schizophrenia. in this study, 
we extend those findings to psychosis as a spectrum, finding that individu-
als with psychosis and adolescent cannabis use have less impaired overall 
cognition compared to those with psychosis and no cannabis use history as 
measured by the bacs. These findings may have important clinical impli-
cations and may be a factor to consider in design of clinical trials with 
potential cognitive enhancers.
id: 2085572

compuTerised Working-memory 
focused cogniTive remediaTion 
Therapy for psychosis - a piloT sTudy

april hargreaves, phd1; rachael dillon, phd1; heike anderson-
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Background: cognitive deficits are prevalent in people with psychosis and are 
associated with decreased levels of functioning. of these cognitive deficits, 
deficits in working memory have been shown to have a marked impact on 
cognition and on the ability to function in daily life. This study aims to exam-
ine the effects of a working memory focused cognitive remediation therapy 
(crT) on cognitive difficulties experienced by patients with psychosis.
Methods: participants with a diagnosis of psychosis, (n=62) underwent 
either 8 weeks of crT (approximately 24 hours) or 8 weeks of treatment as 
usual. iQ, working memory and episodic memory were measured both pre 
and post intervention at weeks 0 and 8 for all participants.
Results: While participation in crT led to improvements on the trained 
working memory tasks, this did not generalize to non-trained working 
memory tasks. by comparison, crT participation was associated with 
significant improvements in two tests of episodic memory. no association 
between crT and general cognitive ability (iQ) was found.
Conclusion: Working-memory specific crT is associated with improvements 
in episodic memory in people with psychosis. This is important, as episodic 
memory is cognitively the area of greatest impairment in these patients.
id: 2118399

idenTifying psychological facTors 
associaTed WiTh violence in paTienTs 
WiTh schizophrenia

stephanie Therese harris, phd1,2; clare oakley1,2; simon 
surguladze3; abraham reichenberg, ph.d.4,5; declan murphy1; 
marco picchioni1,2
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Background: The risk of violence in schizophrenia is increased. however 
the factors that underpin that risk, particularly those that are specific to 
schizophrenia rather than linked to co-morbidities such as drug use remain 
unclear. This is important because their identification would represent risk 
management targets.
While there is robust evidence of a range of cognitive deficits in schizo-
phrenia, their links with the risk of violence remain poorly understood. 
emerging evidence suggests that neurocognitive and emotion processing 
deficits may be associated with violence both in patients with schizophre-
nia, and more widely.
Methods: fifty male patients with dsm-iv schizophrenia and thirty-nine 
healthy controls were assessed across domains of general intellectual ability, 
executive functioning, emotion processing and social processing. substance 
misuse, childhood conduct disorder, psychotic symptoms and psychopa-
thy were determined. lifetime propensity to violence was quantified using 
the gunn robertson scale, which incorporates multiple facets of violence 
including frequency, severity and outcome.
Results: patients with schizophrenia were significantly compromised across 
the majority of tasks compared to healthy controls. overall, general intel-
lectual ability and memory processes were not significantly associated 
with violence propensity. violent patients however showed significantly 
poorer response inhibition, after accounting for relevant clinical variables. 
a greater lifetime propensity to violence was associated with an attentional 
bias towards anger, a heightened sensitivity to the recognition of fear and 
with poorer complex Theory of mind performance.
Conclusion: our results have allowed us to develop a hypothetical model of 
the risk of violence in schizophrenia. We propose that heightened sensitiv-
ity to environmental negative emotional cues and poorer understanding of 
complex social situations, combined with a poorer ability both to quickly 
process but also inhibit pre-potent responses results in a greater propen-
sity to violence in patients with schizophrenia. We propose that this model 
sits alongside the risk associated with other factors such as illicit drug use. 
These findings need to be tested further but could have implications for the 
treatment and management of violence risk in patients with schizophrenia.
id: 2077351

corTisol and cogniTion in posTparTum 
psychosis
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Background: psychosis unrelated to gestation is characterized by a dysregula-
tion of the hypothalamic-pituitary-adrenal (hpa) axis, in particular a blunted 
cortisol awakening response and increased cortisol during the day (mondelli 
et al., 2010). furthermore, this blunted cortisol awakening response, found in 
patients with psychosis unrelated to gestation, has been found to be associ-
ated with poorer verbal memory (aas et al., 2011). our research group has 
also reported increased cortisol awakening response and higher daily cortisol 
levels in women with and at risk of postpartum psychosis (pp) compared to 
controls. The aim of this study was to replicate our previous findings and to 

investigate cortisol awakening response and cortisol levels during the day in 
relation to verbal memory in a sample of women with and at risk of pp.
Methods: 29 women were assessed on average 14 weeks following delivery 
(range 3 - 43). 7 women had pp, 12 were at risk of pp and 10 were con-
trols. participants completed assessment of hpa axis (cortisol awakening 
response and cortisol levels during the day). verbal memory was assessed 
using the Wms-iii logical memory task (Wechsler, 1997).
Results: There was no significant difference between the 3 groups in cortisol 
awakening response, as indicated by delta cortisol at 15 and 30 minutes. 
however, there was a significant difference between the 3 groups in daily cor-
tisol levels, as indicated by auc, with women with pp and at risk of pp hav-
ing higher daily cortisol levels than healthy controls (m = 52.9, sd = 30.4; 
m  =  76.5, sd  =  97.9; m  =  32.9, sd  =  9.6, respectively; k-W(2)  =  8.1, 
p  =  0.017). There was no significant difference between the 3 groups in 
immediate or delayed logical memory performance. furthermore, there 
were no significant correlations between the cortisol awakening response or 
the daily cortisol levels and immediate or delayed logical memory.
Conclusion: unlike individuals with psychosis unrelated to gestation, we 
did not find a difference in cortisol awakening response in women with and 
at risk of pp compared to healthy controls. furthermore, neither cortisol 
awaking response nor daily cortisol levels were associated with poorer ver-
bal memory in pp groups. however, in line with previous findings, we did 
show that women with and at risk of pp had higher daily cortisol levels 
compared to healthy controls.
id: 2093780

hoW normal is cogniTively “normal” 
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Background: The validity, nature and significance of normal-range neu-
rocognition in schizophrenia remain unclear and controversial. Questions 
motivating our research were whether normal-range patients and controls 
demonstrate equivalent profiles across measures, including those hypothesized 
to mediate psychotic psychopathology (e.g. probabilistic reasoning, Theory of 
mind). in addition, we were interested in comparing below normal-range con-
trol subjects with cognitively impaired patients. it is known that a portion of 
the general population scores below the average range on ability measures, but 
this subpopulation is seldom accessed in schizophrenia research. finally, we 
were interested in assessing whether these cognitively-based subgroups map 
onto differential connectivity in the left and right cerebral hemispheres.
Methods: performance normality was defined as a maTrics consensus 
cognitive battery (mccb) composite T score between 40 and 60. patients 
meeting the criterion (n=16) were matched individually to 16 non-psychi-
atric participants. The same procedure was applied to 13 controls scoring 
below 40 who were matched individually to patients. additional measures 
included WraT-4 reading, reading the mind in the eyes and faux pas 
Theory of mind tasks and the beads task (probabilistic reasoning). each 
participant underwent mri brain imaging with a 3T scanner to generate 
fractional anistrophy (fa) values for 5 major fiber tracts in each hemisphere. 
Tract fa data were averaged to produce left and right hemisphere values.
Results: cognitively normal range patients were marginally superior to 
cognitively normal range controls on the Working memory and margin-
ally inferior on the processing speed and reasoning and problem solving 
mccb domains. performance was equivalent across other domains and 
across all measures of Theory of mind and probabilistic reasoning and 
structural connectivity. cognitively below normal range patients and con-
trols performed equivalently on all comparisons except left hemisphere 
connectivity, with higher fa values in the patient group.
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Conclusion: cognitively normal-range schizophrenia patients are largely 
indistinguishable from cognitively normal range controls, with possible 
subtle differences in working memory, processing speed and problem solv-
ing, but no differences in theory of mind or probabilistic reasoning. more 
typically impaired patients are cognitively indistinguishable from low-per-
forming controls, but show anomalies in left hemisphere connectivity.
id: 2067980

Theory of mind performance in firsT-
episode schizophrenia paTienTs and 
Their unaffecTed siblings

karen k y ho1; simon s y lui1,2; karen s y hung1; yi 
Wang, ph.d.2; zhi li, bachelor2; eric fc cheung, frcpsych, 
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Psychology, Chinese Academy of Sciences, Beijing, China

Background: “Theory of mind” (Tom) impairment has been consistently dem-
onstrated in patients with schizophrenia, but most prior studies has focused 
on patients with chronic illness. it is also unclear as to whether Tom impair-
ment exists in the unaffected relatives of patients with schizophrenia. There 
were also limited studies conducted to examine the affective and the cognitive 
components of Tom in schizophrenia patients and their unaffected relatives.
Methods: in this family-based case-control study, we have recruited 41 clinically 
stable outpatients with first-episode schizophrenia (mean age=27.66 years, 
sd=6.45 years; mean duration of illness=20.01 months, sd=13.04 months), 
43 unaffected first-degree siblings of schizophrenia patients, and 42 healthy 
controls. The participants were matched in age, gender and years of educa-
tion. Their performance in affective and cognitive Tom was measured by two 
paradigms: (1) a computerised “yoni Task” which measured participants’ 
ability to understand first- and second-order affective versus cognitive Tom; 
and (2) the Faux Pas Task which tapped into the integration of the affective 
and cognitive components of Tom. a battery of neurocognitive tests on iQ, 
memory and executive functions was also administered.
Results: compared to controls, schizophrenia patients and their unaf-
fected siblings performed poorer on second-order affective condition of the 
yoni Task (f[2,123]=6.620, p=0.002, ηp2=0.097) and the Faux Pas Task 
(f[2,118]=10.573, p<0.001, ηp2=0.152), with siblings having intermedi-
ate performance between patients and controls. schizophrenia patients 
performed significantly worse than controls in the second-order cognitive 
condition of the yoni Task (p=0.002), but their unaffected siblings did not 
(p=0.524). We did not find any significant group-by-condition interac-
tion effect in the yoni Task (hotelling’s Trace; f[4,242]=1.099, p=0.358, 
ηp2=0.018), suggesting the affective and cognitive components of Tom 
were comparably impaired in patients and their siblings.
Conclusion: patients with first-episode schizophrenia and their unaffected 
siblings, albeit to a lesser extent, exhibited Tom impairments. The attenuated 
Tom deficits in unaffected siblings could possibly be interpreted as a trait 
marker reflecting their genetic liability to develop schizophrenia. our findings 
support the notion that Tom deficit may be a trait marker of schizophrenia.
id: 2117468
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Background: deficits in emotion processing and experience are a key 
component of schizophrenia. This study aims to examine emotion-based 

decision-making in children and adolescents (ages 5 to 19)  at high risk 
(hr) for schizophrenia as compared to healthy control (hc) subjects. We 
used an iowa gambling Task (igT) in which subjects make serial selec-
tions from four decks of cards yielding monetary gains and losses, as a 
clinical measure of emotion-based decision-making. lesion and imaging 
studies implicate ventromedial cortex, orbitofrontal cortex and amygdala 
involvement on this task. it was hypothesized that, contrasted with the hc 
group: 1)  the hr group will show impaired overall performance on the 
igT (lesser selection from the advantageous decks and greater selection 
from the disadvantageous decks) and 2) the hr group will show impaired 
learning over time.
Methods: igT performance of a sample of high-risk children and adoles-
cents (n=17), i.e., having at least one first-degree relative (parent or sibling) 
with schizophrenia, was compared to an age- and sex- matched sample of 
healthy controls (n=27).
Results: significant differences were found between the groups on task 
performance, with the high-risk group showing impaired learning and 
decision-making.
Conclusion: emotion-based information processing deficits may be charac-
teristic of children at risk for schizophrenia.
id: 2081626
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Background: schizotypy, or schizotypal personality disorder has been pro-
posed to represent a milder expression of the schizophrenia genotype, mani-
festing milder forms of neurocognitive and social behavioural deficits that 
resemble schizophrenia. schizotypy appears to be a multidimensional con-
struct, with positive schizotypy (ps) and negative schizotypy (ns) shown to 
have differential profiles of neurocognitive performance, and ns suggested to 
represent more closely the genetic liability to schizophrenia. This study aimed 
to explore, in a population of first-degree relatives of schizophrenia patients, 
whether cluster analysis could generate similar clusters of schizotypy as pre-
vious studies in non-clinical populations. The study also aimed to examine 
the neurocognitive and social behavioural performance of relatives with ns.
Methods: in the first phase of this study, cluster analysis was performed on 
194 first-degree relatives of patients with schizophrenia using the chapman 
psychosis proneness scales. Twenty-eight of the relatives belonging to the 
ns group from this phase were then recruited into the second phase of the 
study, along with 29 patients with schizophrenia and 33 healthy controls. 
neurocognitive measures, including verbal, visual and working memory, 
sustained attention and executive functions were assessed and compared 
among the three groups. Theory of mind (Tom) performance and social 
and occupational functioning were also examined.
Results: cluster analysis yielded four schizotypy cluster groups, namely neg-
ative schizotypy (ns), mixed schizotypy (ms), positive schizotypy (ps) and 
low schizotypy (ls). it was found that the ns relatives were significantly 
impaired in visual memory, working memory and affective Tom compared 
to healthy controls, and their performance did not differ significantly from 
schizophrenia patients. The ns relatives were also found to have impaired 
social and occupational functioning.
Conclusion: These findings support the idea that ns in first-degree rela-
tives of schizophrenia patients manifest some neurocognitive deficits that 
resemble patients with schizophrenia, and may represent an underlying 
heightened genetic liability to schizophrenia.
id: 2118206
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biased aTTenTion in schizophrenia: 
relaTionship To negaTive sympToms

sun-keong Jang, b.a.; kee-hong choi, ph.d.
psychology, Korea University, Seoul, Korea (the Republic of)

Background: previous studies indicate that abnormal interaction of atten-
tion and emotion is implicated in the negative symptoms of schizophrenia 
(strauss et al. 2011). however, temporal courses and components of such 
attentional abnormalities involved in negative symptoms, i.e., difficulty in 
disengagement from negative stimuli and/or avoidance of positive stimuli, 
have not been fully investigated. in the current study, we aimed to inves-
tigate attention biases to positive and negative emotions in people with 
schizophrenia and their relationship to the negative symptoms.
Methods: a dot-probe task designed to measure attention biases to emotions 
was administered to inpatients diagnosed with schizophrenia (n=26) and 
matched healthy controls (n=36). a cue composed of a pair of facial stimuli, 
one with neutral expression and another with emotional expression (happy, 
sad, or angry) was presented randomly for 50, 500, or 1,000ms before the probe 
appeared.negative symptoms were assessed by positive and negative syndrome 
scale (panss) and the motivation and pleasure scale-self report (map-sr).
Results: repeated measures anovas indicated that individuals with 
schizophrenia tended to respond more slowly to the probes which appeared 
after happy faces than neutral faces at 500ms time point suggesting atten-
tional avoidance to the happy faces, compared to no bias in healthy con-
trols, f(2,122)=4.145, p=.018. The extent of avoidance of the happy face 
presented at the 500ms time point was correlated with lower motivation 
in close relationship and total scores of the map-sr (r=.554, p=.004 and 
r=.353, p=.077, respectively). in addition, individuals with schizophrenia 
tend to avoid angry faces across time points as compared to healthy con-
trols although it was a trend level significance, f(1,61)=3.280, p=.075. as 
with happy faces, the avoidance of the angry face presented at the 500ms 
time point was correlated with lower motivation in close relationship and 
total scores of the map-sr, and higher scores of panss negative symp-
tom (r=.421, p=.032, r=.390, p=.049 and r=-.350, p<.086, respectively).
Conclusion: The results suggest that the avoidance of both happy and angry 
faces presented at 500 ms time point appears to be associated with deficits 
in social motivation in schizophrenia. it is speculated that abnormalities in 
attention to emotions may indicate underlying pathology responsible for 
negative symptoms in schizophrenia.
id: 2087214
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Background: approximately 50% of patients with schizophrenia experience 
a deterioration in iQ before or around illness onset. The aim was to exam-
ine the association of current iQ in combination with estimated iQ trajec-
tory from premorbid levels with psychopathology, neurocognitive profiles 
and brain volume in relation to age in a cohort of antipsychotic-naïve first-
episode schizophrenia patients.
Methods: This is a cross-sectional study of 51 first-episode antipsychotic-
naïve schizophrenia patients and 57 matched healthy controls. patients 

were divided into 4 subgroups based on estimated iQ trajectory from pre-
morbid levels (stable vs. deteriorating) and current iQ at illness onset (high 
vs. low) using the danish version of the national adult reading Test and 4 
subtests from Wechsler adult intelligence scale, 3rd ed. These groups were 
compared using the positive and negative syndrome scale, selected tests 
from the brief  assessment of cognition in schizophrenia and cambridge 
neuropsychological Test automated battery and a combined 3T mri gen-
erated measure of grey and white matter volume corrected for skull size.
Results: eleven patients (21.5%) were defined as deteriorated low, 10 patients 
(20%) as deteriorated high, 11 patients (21.5%) as stable low and 19 patients 
(37%) as stable high. patients with stable low iQ had significantly more neg-
ative symptoms compared to the patients in the high iQ groups (p<0.01). 
The neurocognitive deficit pattern ranged from subtle deficits in the stable 
high (overall effect size (es) using the healthy controls as reference -0.20) 
and deteriorated high (es -0.45) patients to more pronounced and severe 
deficits in the stable low (es -1.28) and deteriorated low (-1.44) patients, 
respectively. The effect of age on brain volume was significant in the stable 
low (-8.4 ml/year, p=0.001) and the deteriorated low patients (-9.0 ml/year, 
p=0.004), while the stable high (-1.1 ml/year) and deteriorated high (-1.9 ml/
year) patients were comparable to the healthy controls (-0.8 ml/year). This 
indicates a more substantial impact of age on brain volume in patients with 
lower intelligence than in patients with high intelligence.
Conclusion: patients with deteriorated low iQ have the most severe cogni-
tive deficits and a more pronounced impact of age on brain volume. These 
findings offer new perspectives on the pathophysiological heterogeneity of 
schizophrenia, supporting the presence of differential neurodevelopmental 
and neurodegenerative processes.
id: 2090587
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Background: attention-deficit/hyperactivity disorder (adhd) and schizo-
phrenia show several associations. for example, an increased rate of adhd 
diagnoses is observed in the offspring and siblings of patients with schizo-
phrenia (1). additionally, adhd is associated with an increased risk for 
schizophrenia (2). given such cross-diagnostic associations, the purpose is to 
identify disease specific and overlapping aspects of impulsivity in children and 
adolescents with early-onset schizophrenia spectrum disorders or adhd.
Methods: indices of motor impulsivity (stop signal Task), reflection 
impulsivity (information sampling Task), and trait impulsivity (barratt 
impulsiveness scale -11) are compared between three groups of children 
and adolescents between 12 and 17 years of age: patients with early-onset 
schizophrenia spectrum disorders (eos) (n=29), patients with adhd 
(n=29), and healthy controls (n=45).
Results: in terms of reflection impulsivity, the probability of making a cor-
rect response at the point of decision making is significantly decreased in 
patients with adhd, whereas the patients with eos perform non-signifi-
cantly different from the healthy controls. neither the adhd nor the eos 
group show significant response inhibition deficits. both clinical groups show 
significantly increased trait impulsivity as compared to the healthy controls.
Conclusion: increased reflection impulsivity appears specific to adhd 
and may reflect an inability to delay their decision making to gather more 
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information. both disorders appear to share increased trait impulsivity. The 
lack of significant response inhibition deficits in the young patients with 
eos appears in line with an earlier result (3).
reference list
1) keshavan ms, sujata m, mehra a, montrose dm, sweeney Ja. 
psychosis proneness and adhd in young relatives of schizophrenia 
patients. schizophr. res. 2003; 59:85–92.
2) dalsgaard s, mortensen pb, frydenberg m, maibing cm, nordentoft 
m, Thomsen ph. association between attention-deficit hyperactivity 
disorder in childhood and schizophrenia later in adulthood. eur. psychiatr. 
2014; 29:259–63
3) bellgrove ma, chambers cd, vance a, hall n, karamitsios m, 
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Background: autobiographical memory (abm) helps to remember 
past social interactions, comprises memories of  one’s own past that are 
characterized by a sense of  subjective time and autonoetic awareness. 
capacities of  abm are linked with neurocognitive abilities and prob-
ably domains of  social cognition.Theory of  mind (Tom) is the ability 
to attribute mental states (beliefs, desires) to other people in order to 
understand and predict their behavior. in patients with schizophrenia, 
these abm and Tom are impaired. however, even these domains may 
be probably linked, there are very few studies focusing on the inter-
action between abm and Tom. The aim of  this study is to explore 
correlations between ma and cognitive functions in patients with 
schizophrenia: Tom, executive functions (verbal fluency, planifica-
tion, flexibility, speed of  processing) and memory functions (encoding, 
stocking, recall).
Methods: in 2014, we recruited in several psychiatric departments from 
psychiatric clermont de l’oise hospital (picardie area, france) a sample 
of  20 stabilized patients with schizophrenia according to dsm-iv-Tr cri-
teria and a sample of  20 healthy controls. We used clinical assessments 
(clinical and demographical data) and neuropsychological tools: for Tom 
we used v-lis (bazin and al.,2009), for abm we used Tempau tool 
(assessment of  2 sub-types: episodic abm and global abm at 5 period 
of  life, since childhood to age being) (piolino and al., 2008) and grober et 
buschke, d2 tests, Wais iv, mem iii for memory, speed of  processing 
and executive functions. We used pearson’s correlations and Wilcoxon’s 
tests (p < 0,05).
Results: first results confirm significantly the global cognitive deficits in 
patients with schizophrenia in comparison with healthy controls. Then 
results show a significant deficit in abm in patients with schizophrenia 
(p < 0,8. 10–3) and significant correlations between abm and Tom (p < 
0,02) at each period of time, between abm and executive functions (p < 
0, 3. 10–3) depending on the sub-type of abm and the period of time and 
between abm and memory (p < 0,1.10-2), depending of the sub-type of 
abm and the period of time
Conclusion: These results suggest that abm could represent a function 
which could mediate social cognition abilities. abm could be used in reha-
bilitation and in cognitive remediation, especially in the initial assessment 
of the patient and in the development of a cognitive remediation program 
based on a narrative therapy. further studies must be conducted in this way.
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Background: schizophrenia is a heterogeneous disorder characterized 
by impaired cognition and poor functional outcomes. c reactive protein 
(crp), a serum marker associated with inflammatory states, has been 
shown to be elevated in schizophrenia. The aim of this study was to deter-
mine whether inflammation associated with high sensitivity crp (hscrp) 
levels was related to executive functioning or functional capacity deficits in 
schizophrenia using a well characterized sample.
Methods: We assessed high sensitivity crp (hscrp) levels, executive func-
tioning (delis kaplan executive functioning system - dkefs) ability, and 
functional capacity (ucsd performance based skills assessment-brief  
- upsa-b) in 114 clinically stable adults with schizophrenia or schizoaf-
fective disorder and 99 age-matched healthy comparison subjects (hcs).
Results: people with schizophrenia had elevated hscrp levels (t  =  -3.9, 
p = <.001, d = .625), poorer executive functioning performance (t = 11.1, 
p = <.001, d = -1.5), and functional capacity deficits (t = 8.6, p = <.001, 
d =  -1.2) compared to hcs. higher hscrp levels were significantly cor-
related with poorer executive functioning in hcs (r(71) = -.246, p = .039) 
but not in people with schizophrenia (r(88)  =  -.030, p  =  .778). lower 
total upsa-b scores were correlated with higher hscrp levels in schizo-
phrenia (r(86) = -.255, p = .018) but not in hcs (r(71) = -.154, p = .200). 
hierarchical linear regressions were performed to model the relationships 
between hscrp and executive functioning or functional capacity. after 
accounting for significant demographic (race, education level) and lifestyle 
factor (bmi, hdl level, current smoking status) correlates; hscrp levels 
were a significant predictor of total upsa-b scores independent of diagno-
sis (Δr2 = .024, Δf = 4.1, p = .046). hscrp levels did not predict executive 
functioning composite scores in people with schizophrenia or hcs over and 
above lifestyle factors (Δr2 = .009, Δf = 1.5, p = .231).
Conclusion: These data suggest that demographic and lifestyle independent 
factors may contribute to the relationship between hscrp levels and func-
tional capacity. The relationship between hscrp and executive functioning 
deficits is largely moderated by lifestyle factors in this study. future studies 
may help elucidate the potential neurotoxic effects of hscrp and metabolic 
dysfunction on cognitive or functional decline in schizophrenia.
id: 2098158
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Background: interview- and performance-based cognitive assessments rep-
resent two methods for the quantification of clinically meaningful change 
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in cognition. however, the reliability, validity and sensitivity of interview-
based measures is largely unknown. The present research examines these 
features for one such interview-based measure, the schizophrenia cognition 
rating scale (scors).
Methods: To investigate the reliability, validity and treatment sensitivity of 
the scors, we examined data from two investigations. one was a valida-
tion study involving 79 patients with schizophrenia assessed at 3 academic 
research centers in the us. The other was a 32- site clinical trial conducted 
in the us and europe comparing the effects of encenicline, an alpha-7 
nicotine agonist, to placebo in 319 patients with schizophrenia. analyses 
examined test-retest reliability in both treatment and non-treatment based 
settings, correlations with performance-based measures of cognition 
(mccb), and sensitivity to treatment effects.
Results: scors interviewer ratings demonstrated high test-retest reliability 
in both non-treatment (icc=.90) and treatment-based studies (icc=.80), 
suggesting the measure is appropriate for use in both settings. ratings 
were also correlated with cognitive performance assessed with the mccb 
(r=.35). The scors was responsive to treatment, demonstrating significant 
sensitivity to differences between encenicline and placebo-treated groups 
(p<.001).
Conclusion: results highlight the potential utility of the scors as a reliable 
interview-based measure for the assessment of change in cognition. high 
reliability coupled with treatment sensitivity suggest the scors is appro-
priate for use in clinical trials and clinical practice alike.
id: 2095066
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Background: difficulties in everyday life activities are core features of per-
sons diagnosed with schizophrenia, and in particular during multitasking 
activities (semkovska et al., 2010). multitasking refers to activities (e.g. pre-
paring a meal) where the person has to: (a) carry out and alternate between 
different tasks that vary in terms of priority, difficulty and duration; (b) 
define the tasks’ targets; (c) and where the person is faced with unexpected 
problems during the realization of these tasks (burgess, 2000). however, 
the cognitive underpinnings of multitasking abilities have never been ade-
quately explored in schizophrenia. further, only two cognitive models exist 
in the literature, which are based on student (logie et al., 2011) and neu-
rological (burgess et al., 2000) samples. both of these models suggest three 
primary constructs: memory, planning and intent. There are, however, sev-
eral limitations related to the way multitasking abilities were evaluated in 
these studies. We thus developed a computerized real-life activity task - the 
computerized meeting preparation Task (cpmT), which was specifically 
designed to take into account the multitasking nature of certain everyday 
life activities. using this task, and based on previous studies (burgess et al., 
2000; logie et al., 2011), the aim of the present study was to evaluate mul-
titasking abilities in schizophrenia and to do so in a new cognitive model of 
multitasking that takes into account certain cognitive functions that are not 
integrated in existing models.
Methods: fifty-seven individuals with schizophrenia and 41 matched 
healthy controls completed the cmpT. participants were also evaluated 
with a battery of cognitive tests.
Results: The results suggest that the cmpT possesses good sensitivity 
and confirmed the three underlying constructs of multitasking (memory, 
planning and intent), which were found to be underpinned by several cog-
nitive functions and multitasking aspects.

Conclusion: Taken together, this new cognitive model and the cmpT could 
be a good basis for cognitive interventions of multitasking abilities in 
schizophrenia.
burgess, p.W., 2000. strategy application disorder: the role of the frontal 
lobes in human multitasking. psychol res 63, 279–288.
logie, r., et  al., 2011. multitasking: multiple, domain-specific cognitive 
functions in a virtual environment. mem cogn 39, 1561–1574.
semkovska, m. et al., 2004. assessment of executive dysfunction during 
activities of daily living in schizophrenia. schizophr res 69, 289–300.
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Background: a recent genome Wide association study has revealed that 
the single nucleotide polymorphism (snp) rs11074400 exerted a signifi-
cant effect on cognition in schizophrenia individuals (dickinson et  al., 
2014, differential effects of common variants in scn2a on general 
cognitive ability, brain physiology, and messenger rna expression in 
schizophrenia cases and control individuals). in silico replication of the 
results were conducted in a sample of community recruited participants.
Methods: schizophrenia cases (n  =  314) and healthy controls (n  =  394) 
that were matched on a general cognition factor cognitive g distributions 
derived from the original discovery sample. subjects with history of neuro-
logical disorder, substance abuse, substance dependence or abuse, and color 
blindness were excluded. additionally, healthy subjects with family history 
of psychosis were excluded. factor analysis and principal components 
analysis were used to extract the general cognition factor, consistent with 
the earlier study and negative syndromes. .
Results: The scn2a snp was significantly associated with cognitionthe 
general cognition factor, however, the effect sizes werewas in the oppo-
site from previously reportedted direction. linear regression revealed that 
negative syndrome and chlorpromazine equivalents were significant mod-
erators of the association. binary logistic regression revealed that snp 
rs11074400 was a significant predictor of case control status in the presence 
of cognition suggesting the presence of psychometric suppressor effects.
Conclusion: results suggest that beyond the endophenotype and epiphe-
nomenal models for cognitive and genetic factors, the suppressor model, 
might yet be another alternative framework that illuminates the complex 
interplay between cognition, genes, and disease. furthermore, scn2a is a 
known drug target for antiepileptic and mood stabilizing agents. evidence 
implicating scn2a in schizophrenia cognition continues to hold promise 
for future pharmacological investigation in this area.
id: 2087155
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Background: individuals with social anhedonia have been found to show 
decreased hedonic experiential pleasure in the social interaction. however, 
very little is known about whether this diminished hedonic capacity 
observed in individuals with social anhedonia can be improved or remedi-
ated by cognitive training. The purpose of the present study was to explore 
whether such a diminished hedonic capacity could be altered through 
extensive working memory (Wm) intervention.
Methods: individuals with social anhedonia were screened with the revised 
chapman social anhedonia scale (rsas) from a large sample of col-
lege students, with a score above 1.96sds of the normative data of our 
laboratory. a  total of 17 participants with social anhedonia (6 men; an 
averaged rsas score of 24.47 (sd = 2.95) were identified and invited to 
participate the Wm training programme. all participants had to take the 
dual n-back training for 20 sessions. each session lasted for 20 to 30 min-
utes. They had to complete the training 5  days per week up to 4 weeks. 
an affective incentive delay (aid) task capturing hedonic capacity was 
administered to all participants at pre- and post-training. moreover the 
Temporal experience of pleasure scale (Teps) was administered to assess 
the state anhedonia experience. performances before and after the training 
were compared with the norms of our laboratory.
Results: our findings showed that there was a significant main effect 
of condition in the aid task performances after the Wm training [f 
(2, 52)  =  15.488, p < 0.001]. The reaction time in the neutral condition 
(m  =  239.32, sd  =  25.61) was longer than the punishment condition 
(m  =  234.62, sd  =  25.22) (p  =  0.03), whereas the reaction time in the 
punishment condition was longer than the reward condition (m = 227.44, 
sd  =  26.15) (p < 0.001). however, the originally significant interaction 
between group and condition before training [f (2, 52) = 4.094, p = 0.019] 
turned to be not significant after training (f (2, 52)  =  0.158, p  =  0.85). 
moreover, the rsas score in the individuals with social anhedonia was 
significantly decreased after training [t (16) = 2.37, p = 0.024] although the 
self-report trait and state anticipatory hedonic experience was still worse 
than the healthy norms.
Conclusion: These preliminary findings suggest Wm training could ame-
liorate the impaired hedonic processing ability in individuals with social 
anhedonia.
id: 2082737
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Background: previous research indicates that impairments in elementary 
levels of sensory processing are prominent in schizophrenia. however, the 
relationship of such impairments to higher-order neuropsychological defi-
cits is unclear.
Methods: in order to determine whether deficits in low-level auditory pro-
cessing show a relationship to neuropsychological test performance, 93 
adult participants with schizophrenia (age: 34.4 sd: 13.9) completed an 
auditory processing speed (aps) task, the maTrics consensus cognitive 
battery (mccb), and panss and gaf ratings before (Time 1) and after 
(Time 2) participating in a cognitive training trial.

in the aps task, which requires 10 minutes, participants judged the direc-
tion of  tonal change in a sequence of  two frequency modulated tones. 
equivalent stimulus durations and inter-stimulus intervals (isi) were 
incrementally shortened based on the patients’ performance using a pro-
gressive difficulty algorithm. The resulting threshold score used for the 
analysis was the number of  milliseconds of  isi at which the participant 
correctly performed 66% of trials, allowing for a precise measure of  audi-
tory psychophysical threshold under moderate perceptual challenge. non-
parametric spearman correlations were used to test whether performance 
on the aps task was associated with mccb scores, panss ratings, or 
gaf ratings.
Results: at both time points, aps performance was significantly negatively 
correlated with mccb speed of processing, verbal working memory, ver-
bal learning, executive functioning, and global cognition. at Time 1, aps 
performance showed a trend-level association with panss negative symp-
toms subscores and gaf ratings.
Conclusion: These findings suggest that impairments in basic auditory 
processing are a key cognitive feature of schizophrenia, and that the aps 
tasks may serve as an efficient and reliable measure of general neuropsy-
chological cognitive functioning, which has implications for the assessment, 
research, and treatment of patients with schizophrenia.
id: 2085029
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Background: substantial evidences of  social cognition impairments in 
schizophrenia have been gathered in the past 2 decades. 4 domains of 
social cognition for schizophrenia studies were identified including emo-
tion processing, social perception, theory of  mind (Tom) and attribu-
tion bias. it has been suggested that social cognition can be used to 
study the development of  clinical symptoms of  schizophrenia, however, 
the role of  social cognition in relation to psychotic symptoms revealed 
inconsistent results. This study aims to explore the symptoms in first 
episode psychosis and their relations to social cognitions of  different 
levels.
Methods: 40 first episode psychosis patients (fep) diagnosed with schizo-
phrenia (18 men and 22 women) recruited from shanghai mental health 
center and 34 healthy controls (17 men and 17 women) underwent social 
cognition tasks including emotion recognition (er40), Tom (brüne cartoon 
sequencing), attribution bias (speech samples obtained from the participants 
were analyzed with leeds attributional coding system) and ambiguous 
intentions hostility questionnaire (aihQ). patients were rated on clini-
cal symptoms on panss and a five-factor model was used to subdivide 
the items.
Results: fep performed worse on recognition of  fear, sad and neutral 
expressions than control, of  which neutral recognition had the biggest 
effect size. patients were significantly impaired on Tom tasks includ-
ing false belief, mutuality and deception. fep displayed greater use of 
external-personal and internal-personal attributions for negative events 
than the control group. in a sub group analysis, patients with paranoid 
delusions showed greater scores of  hostility for ambiguous situations 
compared to patients without paranoid delusions. Tom deficits were 
significantly related to disorganized symptoms while external-personal, 
internal-personal attributions for negative events and hostility under 
ambiguous situations are significantly correlated with positive symptoms. 
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none of  the social cognition tasks showed correlations with negative 
symptoms.
Conclusion: external-personal attribution style and hostile attribution 
under ambiguous situations contribute to paranoid delusions, worse per-
formance on recognition of neutral faces is related to paranoid delusions 
but to a lesser degree, while Tom deficit is more related to disorganized 
symptoms.
id: 2087039
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Background: consistent evidence suggested that patients with schizophre-
nia experience the same degree of “in-the-moment” pleasure as healthy 
controls in laboratory “emotion-induction” paradigms. a few studies sug-
gested that such intact emotion experiences are not translated into motiva-
tional salience in patients with schizophrenia. previous studies examined 
the translation of emotion valence into motivated behaviour; yet the role 
emotion arousal in motivation has not been well studied empirically in 
patients with schizophrenia.
Methods: participants were 25 patients with schizophrenia (mean duration 
of illness=14.64 years, sd=8.77 years) and 22 healthy controls. We employed 
an “emotion-induction” paradigm (heerey & gold, 2007) which consisted of 
iaps pictures of positive, neutral and negative valence, and measured par-
ticipants’ button-pressing behaviour for seeking pleasurable slides or avoid-
ing undesirable slides. We analysed and compared the group differences in 
subjective emotion experiences to the slides, as well as the group difference 
in button pressing behaviour across slides of different valence and arousal.
Results: The schizophrenia and healthy groups did not differ in emotion 
experiences in terms of their pleasantness rating and arousal rating to iaps 
slides. Though the two group did not differ in the total effort of button 
pressing during the entire laboratory paradigm, the group with schizophre-
nia pressed buttons at speeds that were more similar across slides of different 
valences than did healthy participants. in other words, schizophrenia groups’ 
affective experiences appeared less predictive of their behaviour as com-
pared to controls. This kind of defective translation of emotional salience 
into motivated behaviour involved both emotion valence and arousal.
Conclusion: our work suggested an emotion-volition decoupling in the 
aspect of valence and arousal, which may constitute one of the biologi-
cal underpinnings of avolition in schizophrenia. Though emotional arousal 
is thought to be having higher behavioural activations than emotional 
valence, both constructs failed to efficiently translate emotional salience 
into motivated behaviour in patients with schizophrenia.
id: 2118136
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Background: functional loss is prominent in schizophrenia and impaired 
neurocognition has been proposed as a “rate-limiting” factor in vocational 
rehabilitation. neurocognitive measures may not be optimal proxies for 
occupational functioning. as supported employment programs have gained 
momentum, there is a need for assessment tools measuring functioning on-
the-job to help clients enhance occupational skills and employability. The 
vocational cognitive rating scale (vcrs) and Work behavior inventory 
(Wbi) provide comprehensive functional assessments of persons with 
schizophrenia in an occupational setting. The purpose of the current study 
was to explore the relationships between neurocognition and these mea-
sures of occupational functioning in a sample of patients with psychoses 
entering vocational rehabilitation.
Methods: 131 participants were examined using the mccb, the Wbi and 
vcrs at the beginning of vocational rehabilitation.
Results: analyses revealed significant correlations between the vcrs total 
score and all mccb domains, except verbal learning. hierarchical multiple 
regression analysis of selected mccb domains yielded a significant model 
(f9, 99 = 5.82; p < .001), explaining 35 % variance in overall vocational 
cognitive functioning, with gender, previous employment and education as 
significant predictors in addition to attention, working memory and visual 
learning. processing speed and attention were the neurocognitive domains 
yielding most significant correlations with the Wbi subscales, whereas 
work quality was the Wbi subscale most frequently associated with neu-
rocognitive performance. There were also robust relationships between 
the Wbi global score and the mccb domains, except for verbal learning. 
hierarchical multiple regression analysis revealed processing speed as a sig-
nificant predictor of social skills, cooperativeness, work habits and personal 
presentation (β’s ranging from .20-.28, p’s <.05), whereas attention was a 
significant predictor of work quality (β.19, p <.05).
Conclusion: We found several significant associations between neurocognition 
and occupational functioning, supporting the functional validity of the mccb. 
given that neurocognitive impairments may be a rate-limiting factor in reha-
bilitation, the Wbi and vcrs bridge an important gap between structured test 
settings and occupational settings and thus provide valuable and more specific 
information about impairments related to occupational functioning.
id: 2118449
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Background: The ability to correctly recognize emotions has been found to 
be impaired in schizophrenia patients. however, research examining this 
domain has been sparse in individuals with psychometrically-defined schizo-
typy, a group experiencing schizophrenia-like traits that is theorized to be at 
putative high risk for developing psychotic and other psychiatric disorders. 
prior research has demonstrated that people with schizotypy experience 
similar deficits, albeit at an attenuated level, to those with schizophrenia on 
a variety of social cognitive domains.based on this pattern, we hypothesized 
that people with schizotypy would perform worse on an emotion recogni-
tion task compared to healthy controls. We also predicted the schizotypy 
group would report lower subjective accuracy scores based on prior find-
ings that those with schizotypy tend to rate themselves lower on subjective 
measures than non-schizotypy groups regardless of objective performance.
Methods: emotion recognition was measured in schizotypy (n=31) and non-
schizotypy (n=34) samples using the bell-lysaker emotion recognition 
Task (blerT).
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Results: contrary to our hypothesis, no significant differences were found 
in emotion recognition between the two groups (t[1,63] =  .865, p =.390). 
however, we did find differences in perceived accuracy (t[1,63]= -1.877, p 
=.032), with the schizotypy group reporting significantly lower scores than 
the non-schizotypy group. in conclusion, the schizotypy group thought 
that they performed worse than they actually did; this was not the case for 
the non-schizotypy group.
Conclusion: although our hypothesis regarding between-group per-
formance was not supported, this secondary finding is in line with an 
emerging trend in schizotypy research known as the schizotypy paradox. 
regarding this paradox, people with schizotypy subjectively report more 
severe impairment than their actual performance suggests. These findings 
highlight the need for future research examining the mechanism driving the 
discrepancies between perceived and actual impairment in this population.
id: 2115359
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Background: cognitive impairment is broadly considered as one of the 
core components of schizophrenia, which affects social and everyday 
functioning. cognitive remediation therapy (crT) for schizophrenia has 
been developed as a psychosocial approach to address cognitive impair-
ments, but few studies on the subject have focused on Japanese patients. 
The aim of the present study was thus to examine the effectiveness and 
applicability of crT, focusing on strategy coaching for Japanese patients 
with schizophrenia.
Methods: Twenty-six participants diagnosed with schizophrenia were 
assigned to either the crT plus treatment as usual group or to the treatment 
as usual alone group. The type of crT used in our study, administered over 
12 weeks in weekly group sessions, was the compensatory cognitive train-
ing intervention, focusing on four cognitive domains (prospective memory, 
attention, verbal memory, and executive functions). cognitive, functional, 
and clinical symptom measures were implemented at pre-intervention 
(baseline), following the completion of crT (post-intervention), and three 
months after crT (follow-up).
Results: mixed design analyses of variance for group and time for each 
measure demonstrated that effects of crT on verbal memory, process-
ing speed, and social functioning at post-intervention were significant. 
results also revealed that the effects on processing speed were maintained 
at follow-up. The effect sizes (cohen’s d) of crT on cognitive measures at 

post-intervention were medium-to-large on verbal memory, large on pro-
cessing speed, and small-to-medium on executive functions, and these effect 
sizes remained at follow-up.
Conclusion: our study suggests that crT focusing on strategy coach-
ing have beneficial effects on cognitive functions, improving functional 
outcomes in Japanese patients with schizophrenia. additionally, the high 
degrees of attendance rate and level of satisfaction rated by the crT par-
ticipants ensure the applicability of this methodology to this population.
id: 2083172

social cogniTion across phase 
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eXaminaTion of loW-level and high-
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Background: individuals with schizophrenia exhibit impairment on a vari-
ety of social cognitive tasks, including tasks assessing low-level (e.g., per-
ception of biological motion) and high-level processes (e.g., mental state 
attributions). however, the evidence is mixed regarding the pattern and 
magnitude of these impairments over the course of illness. We present pre-
liminary data from an ongoing study of social cognition in recent-onset 
(rosz) and chronic schizophrenia (csz).
Methods: Twenty-one rosz, 10 demographically similar healthy controls 
(ro-ctrl), 24 csz, and 20 demographically similar healthy controls (c-ctrl) 
completed two social cognitive tasks: 1) a low-level task of emotion percep-
tion from biological motion (emo bio), and 2) a high-level task of mental 
state attributions involving detection of lies and sarcasm (TasiT). group 
differences were analyzed using anova.
Results: overall, ro-ctrl exhibited the best performance across tasks, csz 
the poorest performance, and rosz and c-ctrl were intermediate. for 
emo bio, there was a significant effect of group (p<0.01); rosz signifi-
cantly outperformed csz (p=0.01), but did not differ from the two control 
groups. on the TasiT, there was a main effect of condition (sarcasm < 
lie, p<0.01), a main effect of group (p<0.01), but no condition x group 
interaction. rosz were less accurate than ro-ctrl (p=0.01), but did not 
significantly differ from csz or c-ctrl. csz were less accurate than both 
control groups (p<0.01). for each patient group, effect sizes were computed 

Table 1. disorganized symptoms moderate links between neurocognition and other cognitive processes (n = 67).

moderator social cognition metacognition

r2 b se b β r2 b se b β

model 1 0.27 0.15
neurocognition 0.20 0.06 0.38** 0.26 0.11 0.28*
conceptual disorganization -0.59 0.20 -0.33** -0.41 0.36 -0.14
neurocognition X conceptural disorganization -0.06 0.04 -0.15+ -0.19 0.08 -0.29*
model 2 0.27 0.26
neurocognition 0.16 0.06 0.30* 0.11 0.11 0.12
lack of insight -0.51 0.23 -0.25* -1.50 0.41 -0.43**
neurocognition X lack of insight -0.10 0.06 -0.20* -0.10 0.10 -0.11

notes: **p < .01; *p < .05; +p < .10.
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comparing performance to the respective control sample. The effect sizes 
were large across all tasks: drosz=-0.98 and dcsz=-0.75 for emo bio, 
drosz=-1.16 and dcsz=-1.04 for TasiT sarcasm, and drosz=-1.15 and 
dcsz=-0.91 for TasiT lie.
Conclusion: based on the raw scores, rosz did not differ significantly from 
controls on a low-level social cognitive task and but did on a high-level 
task, while csz differed from controls on both tasks. however, examination 
of the effect sizes suggests that both patient groups performed below expec-
tations on all tasks compared to their respective control groups. The effect 
sizes were of similar magnitude for the low- and high-level tasks in both 
patient groups. These analyses are limited by the small sample sizes; data 
collection is ongoing. These preliminary data underscore the importance 
of employing demographically-similar control samples when investigating 
performance across phase of illness in schizophrenia. nimh mh095878, 
mh066286, mh102529; cihr120919.
id: 2091671

cogniTive empaThy conTribuTes To poor 
social funcTioning in schizophrenia: 
evidence from a neW self-reporT 
measure of cogniTive and affecTive 
empaThy
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Background: cognitive empathy impairments have been linked to poor 
social functioning in schizophrenia. however, prior studies primarily used 
self-reported empathy measures developed decades ago that are not well-
aligned with contemporary models of empathy.
Methods: We evaluated empathy and its relationship to social functioning 
in schizophrenia using the recently developed Questionnaire of cognitive 
and affective empathy (Qcae). schizophrenia (n=52) and healthy com-
parison (n=37) subjects completed the Qcae, interpersonal reactivity 
index (iri), and measures of neurocognition, symptoms, and social 
functioning. between-group differences on the Qcae, and relationships 
between Qcae subscales and iri, neurocognition, symptoms, and social 
functioning were examined.
Results: The schizophrenia group reported significantly lower cognitive 
empathy than comparison subjects (p<0.01), which was driven by low 
online simulation scores (p<0.001). cognitive empathy explained signifi-
cant variance in social functioning after accounting for neurocognition and 
symptoms (Δr2 = 0.11, p<0.01). group differences for affective empathy 
were variable; the schizophrenia group reported similar proximal respon-
sivity, but elevated emotion contagion relative to comparison subjects.
Conclusion: These findings bolster support for the presence and functional 
significance of impaired cognitive empathy in schizophrenia using a contem-
porary measure of empathy. emerging evidence that some aspects of affec-
tive empathy may be unimpaired or hyper-responsive in schizophrenia and 
implications for the assessment and treatment of empathy in schizophrenia 
are discussed.
id: 2082055
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beTWeen cogniTive processes: The role 
of specific moderaTors
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Background: although disorganized symptoms appear to moderate links 
between neurocognition and other cognitive processes in schizophrenia 
(minor & lysaker, in press), two essential questions remain: 1) at what level 
of symptom severity do links between cognitive processes breakdown?; and 
2) do specific disorganized symptoms drive these effects?
Methods: in this study, these questions were examined using validated 
instruments to assess symptoms, neurocognition, social cognition, and 
metacognition in a schizophrenia sample (n = 67). regressions were ana-
lyzed to investigate potential moderators. The Johnson-neyman technique 
was used to identify levels of disorganized symptom severity where links 
between cognitive processes were no longer significant.
Results: for both social cognition and metacognition, we observed that 
neurocognition held a significant effect until participants reached mild lev-
els of disorganization. regarding specific symptoms, lack of insight mod-
erated the neurocognition-social cognition relationship and conceptual 
disorganization moderated neurocognition-metacognition links (Table 1). 
relationships between cognitive processes broke down once moderate lev-
els of lack of insight and minimal levels of conceptual disorganization were 
reached.
Conclusion: our results illustrate that disorganized symptoms are an inte-
gral component of cognitive pathways, with even mild levels of disorganiza-
tion weakening links between cognitive processes. These findings highlight 
the need to develop and test strategies that target disorganized symptoms 
so individuals with schizophrenia can foster greater social cognitive and 
metacognitive abilities.
reference
minor ks, lysaker ph (in press). necessary, but not sufficient: links 
between neurocognition, social cognition, and metacognition in schizo-
phrenia are moderated by disorganized symptoms. schizophrenia research.
id: 2082219

a sysTemaTic revieW of evidence on 
resilience research in schizophrenia 
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3. Department of Psychiatry, Inokashira Hospital, Tokyo, Japan

Background: resilience can be defined as “the capacity of a dynamic system 
to withstand or recover from significant challenges that threaten its sta-
bility, viability, or development” (masten 2011). The concept of resilience 
is considered relevant in understanding the counterparts of vulnerability 
and heterogeneous outcomes of patients with schizophrenia. We systemati-
cally reviewed the literature with the following goals: 1) to elucidate how 
resilience has been discussed in patients with schizophrenia, 2)  to clarify 
the methods used to assess resilience, 3) and to review candidate biological 
mechanisms of resilience in schizophrenia.
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Methods: published articles until september 2014 were searched using 
embase, medline, psycinfo, pubmed, and the cochrane library. 
We used the following search terms: (schizophreni* or schizoaffective or 
psychosis or psychoses or “severe mental illness”) and (resilien*). peer-
reviewed, original articles that assessed resilience (as defined in individual 
studies) in patients with schizophrenia or related psychoses were included. 
We also included animal studies that investigated the neurobiological bases 
of resilience in preclinical models of schizophrenia. references of relevant 
articles were hand-searched for additional articles.
Results: from the initial list of 834 records, 38 published articles were 
included; of these, 34 reported results of clinical studies, 2 were published 
protocols of clinical studies, and 2 focused on animal models of schizo-
phrenia. 72% (26/36) of the clinical studies were cross-sectional. methods 
used to assess resilience in the clinical studies were highly heterogeneous; 
12 studies used psychological scales (e.g. the connor-davidson resilience 
scale) to quantify resilience while others used methods including qualitative 
assessment of patient interviews, assessment of recovery, and assessment 
of other psychological measures (e.g. quality of life). reports regarding 
biological data were scarce; clinical studies (n=6) included a report on cor-
relations between genetic polymorphisms of the glycogen synthase kinase 
3 and grey matter volume, and animal studies (n=2) included a report on 
abelson helper integration site 1 knockout mice and stress resilience.
Conclusion: in light of the heterogeneity in resilience scales and other param-
eters used to assess resilience, future studies should seek common grounds 
on valid, clinically meaningful assessments of resilience in this population. 
furthermore, more longitudinal and biological studies are warranted.
id: 2084976

consTrucT validaTion of The movie clips 
Task: a novel procedure for assessmenT 
of social cogniTion in schizophrenia
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Background: The primary objectives of the study were to: 1)  assess con-
struct validity (sensitivity to clinical versus non-clinical group differences) 
of a novel laboratory measure of social reasoning, the movie clips Task 
(mcT); and 2)  evaluate the internal consistency of the mcT procedure, 
including subscale scores for behavioral responses to movie and cartoon 
scenes.
Methods: The mcT is an interactive task in which the subject views and 
responds to questions about scenes from the movie Ordinary People, and 
the cartoon Toy Story. Questions about characters in these scenes call 
for inferential reasoning across five social reasoning domains: emotions 
(empathic cognition), change in mood (affective change), insight into the 
subject’s reaction to the emotions of others (personal empathic cognition), 
thoughts (cognitive inference), and motives for the actions of a character 
(motive). after viewing a scene, the participant is asked to summarize the 
scene and answer a standard set of questions that tap these domains. The 
coding system was designed to reflect levels of cognitive complexity based 
on the cognitive developmental model of case (1987). participants were 34 
healthy controls (65% males; M [sd] age = 43.9 [11.3] years) and 34 indi-
viduals with dsm-iv/scid schizophrenia (80% males; M [sd] age = 50.1 
[6.9] years).
Results: results supported the hypothesized difference between the 
schizophrenia (sz) and healthy control (hc) samples, based on one-
way manova, Wilks’ λ  =  .77, F(2, 65)  =  9.48, p < .001, partial eta-
squared = .23. univariate F tests showed that hc subjects performed better 
on both Ordinary People, F(1, 66) = 19.25, p < .001, and Toy Story, F(1, 

66) = 7.26, p =  .009, as compared with sz subjects. among sz subjects, 
those employed had higher scores than those unemployed, F(1, 32) = 4.14, 
p = .05. for sz subjects, mc scores were positively correlated with years of 
education achieved (r = .38, p < .03; and r = .35, p < .05) for the two tasks, 
respectively. internal consistency was good for the overall mc measure, 
based on subscale scores (cronbach’s alpha = 0.76).
Conclusion: results provide preliminary evidence for the construct validity 
of the mcT and its sensitivity to impaired social reasoning in schizophrenia.
contents do not represent views of the department of veterans affairs or 
the us government. This research was supported, in part, by a narsad 
independent investigator award (pi: g. haas) and va visn4 mirecc 
funds (site pi: g. haas).
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Background: although cognitive deficits are well-established as key predic-
tors of functional outcome in later years of schizophrenia, a recent com-
prehensive review concluded that results were mixed for the initial period 
of the illness (allott, liu, profitt, & killackey, 2011). furthermore, the 
impact of psychosocial treatments that focus on functional outcome on the 
cognition-functioning predictive relationship is unknown.
Methods: We examined the relationship between baseline outpatient cogni-
tive performance and functional outcome 9–12 months later in four sepa-
rate samples of patients who had experienced a first schizophrenia episode 
within the last two years. The total sample was greater than 250 recent-
onset schizophrenia patients. The first two samples were drawn from lon-
gitudinal studies that did not provide interventions focused on functional 
outcome. The third sample was from a randomized controlled trial of 
supported employment and supported education. The fourth sample was 
provided supported employment/education and additional cognitive reme-
diation or healthy behavior training.
Results: The severity of cognitive deficit at outpatient baseline predicted 
work/school functioning 9–12  months later in each sample, with magni-
tudes ranging from moderate to strong. in samples that were not provided 
supported employment/education, baseline cognitive performance pre-
dicted likelihood of return to work or school. When supported employ-
ment/education was provided to compensate for deficits, cognitive deficit 
no longer predicted return to work or school but did predict the quality of 
performance at work or school.
Conclusion: severity of cognitive deficit in the initial period after a first 
schizophrenia episode is a consistent predictor of work/school functioning 
in the following year. a compensatory psychosocial intervention, supported 
employment/education, can override the ability of cognitive deficit to predict 
who returns to work or school. however, then initial cognitive deficit level pre-
dicts the level of performance at work or school. continued efforts to develop 
interventions to reverse cognitive deficits early in the course of schizophrenia 
are critical to functional recovery and prevention of chronic disability.
id: 2117290

sympTom remission and neurocogniTive 
funcTioning
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Background: The prevalence of  symptom remission and its relation to 
neurocognitive functioning in patients with schizophrenia/schizoaffec-
tive disorder remain unclear. There are discrepancies in the current lit-
erature, with some studies reporting that remitted patients outperform 
non-remitted patients on cognitive measures, while other studies have 
found no differences. The conjecture that symptom remission is preva-
lent, but varies independently with cognitive impairment has seldom 
been tested in a canadian outpatient context and with measures selected 
for their sensitivity to schizophrenia. The current study examines neu-
rocognitive performance in patients meeting criteria for full symptom-
atic remission as well as non-remitted and partially remitted patients. 
also of  interest is whether symptom remission is related to functional 
competence.
Methods: patients’ remission status was determined according to andreasen 
et al.’s (2005) 6- month criteria applied to n=53 participants with schizo-
phrenia or schizoaffective disorder. This yielded 11 patients meeting cri-
teria for full remission, 10 with selectively remitted positive and 13 with 
remitted negative symptoms along with 19 patients who were persistently 
symptomatic across assessment points. neurocognition was measured with 
the maTrics consensus cognitive battery (mccb). functional compe-
tence was measured with the canadian objective assessment of life skills 
(coals).
Results: There was a significant difference on the mccb composite score, 
with remitted patients outperforming the non-remitted group. significant 
differences were found on the speed of processing index, where both remit-
ted and negative remission groups outperformed the non-remitted patients. 
There was also a significant difference on the verbal memory index, where 
remitted patients were superior to both non-remitted and positive remis-
sion groups.
Conclusion: patients meeting criteria for symptom remission outper-
form unremitted or partially remitted patients in processing speed and 
verbal memory, two aspects of  neurocognition most frequently and 
severely affected by psychotic illness. however, full remission appears 
to be relatively low in terms of  prevalence (21%) in a canadian outpa-
tient setting.
id: 2090106

Why don’T you give me a call?

—The impacT of memory deficiTs on 
everyday acTiviTies
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Background: patients with schizophrenia have impaired functional and 
cognitive abilities. memory dysfunction is one of their most consistently 
reported cognitive deficits. in everyday activities, the ability to remember 
things is often needed—even when performing a simple task such as dialing 
a telephone number. The ability to recall and dial a telephone number can 
be measured with the brief  ucsd performance-based skills assessment 
(upsa-b). The purpose of this study was to examine if  there were any 
differences in cognitive profile among those patients with schizophrenia 
who managed to perform the upsa-b telephone subtask and those who 
did not.
Methods: data collection took place within the ongoing project clinical 
long-term investigation of psychosis in sweden (clips), which examines 
psychiatric outpatients. in this study, 172 patients with schizophrenia par-
ticipated. They were divided into two groups based on their results on the 
upsa-b subtask of dialing a telephone number. The groups were compared 
regarding results from neurocognitive instruments measuring immediate 
memory, long-term memory, and auditory working memory. non-parametric 
statistics were used to analyze differences in their neurocognitive abilities.

Results: There were 30 participants who managed to dial the phone num-
ber read out by the test administrator, and 142 participants who failed. 
differences between these groups could be seen in the cognitive tests mea-
suring long-term memory and auditory working memory. however, there 
was no significant difference between the two groups in the cognitive test 
measuring immediate memory.
Conclusion: patients are often expected to remember verbal information 
such as treatment ordinations, medical changes, and new appointments. 
hence, knowledge about the patient’s verbal memory is important in many 
treatment situations. our findings show that relevant information about a 
patient’s verbal memory function could easily be obtained by asking him or 
her to dial a telephone number.
id: 2087375
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Background: research continues to study relationships between cognition 
and cognitive impairments and key aspects of  etiology, pathophysiology, 
treatment and outcome in schizophrenia and related psychoses. nicotine 
plays a potential role in cognitive performance given the high prevalence 
of  smoking among patients relative to nonpsychiatric controls and evi-
dence suggesting beneficial effects of  acute nicotine consumption on cog-
nition. however, other studies have reported that smokers in general are 
disadvantaged on cognitive measures. despite the possible importance of 
smoking status in interpreting cognitive data, researchers seldom control 
or even report smoking status in their study samples.
Methods: accordingly, we examined the relationship between smoking sta-
tus, cognition and regional cortical thickness in 71 patients and 63 nonpsy-
chiatric control participants. cognitive measures included the maTrics 
consensus cognitive battery (mccb) as well as the faux pas and reading 
the mind in the eye social cognition tasks. general intelligence (iQ) and 
premorbid functioning were both assessed using the Wechsler abbreviated 
scale of intelligence (Wasi) and Wide range achievement Test (WraT-
4). neuroanatomical data were collected using a high-resolution 3-Tesla 
mr scanner to measure cortical thickness.
Results: cognitive test results indicated main effects of  both psychiat-
ric status (schizophrenia vs. controls) and smoking status (smokers vs. 
nonsmokers) on all mccb domains (e.g., attention, processing speed, 
etc.). a  single interaction was significant whereby control nonsmokers 
outperformed control smokers, patient smokers and patient nonsmokers 
on the reasoning and problem-solving summary score. The results of 
the neuroimaging revealed widespread cortical thinning among patients 
relative to controls. cortical thinning was also found among all smok-
ers compared to all nonsmokers in the inferior and middle temporal 
gyri and banks of  the superior temporal sulcus of  the right hemisphere. 
interestingly, patient smokers and control nonsmokers had similar corti-
cal thickness patterns in the left parahippocampal gyrus and bilateral 
medial orbitofrontal gyri.
Conclusion: The data suggest that smoking status is an important variable 
to report and investigate in cognitive research on schizophrenia and may 
interact with the disease process in selective and complex ways. failure to 
control for smoking status in cognitive studies may confound results and 
contribute to the variability found in schizophrenia research.
id: 2094300
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sTudy of schizophrenia
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Background: although studies have identified many putative cognitive 
endophenotypes that are abnormal among schizophrenia probands’ rela-
tives, little is known regarding their interrelation. do different schizophre-
nia genetic effects affect cognitive endophenotypes differently? are some 
cognitive functions more affected by schizophrenia genetic effects than are 
others? here we apply for the first time a technique, targeted factor analysis, 
which can powerfully address these important questions.
Methods: a total of 771 participants, including 636 relatives from 43 mul-
tigenerational families with at least two schizophrenia relatives (multiplex) 
and 135 unrelated controls underwent diagnostic interview and the penn 
computerized neurocognitive battery. genetic covariances of the 20 cog-
nitive test accuracy and speed scores were factor analyzed using targeted 
rotation to maximize factor loadings with schizophrenia.
Results: only one schizophrenia genetic factor was identified, which had a 
genetic correlation of .57 with the diagnosis of schizophrenia. individual 
test loadings on the schizophrenia genetic factor ranged between .70 - .35 
(m = .48) for accuracy scores and .44 - .04 (m = .30) for reaction times. The 
WraT reading Test had the highest loading (.70).
Conclusion: 1)  much of  the genetic effects on schizophrenia also affect 
cognition (r=.57). 2) The presence of  only a single genetic factor implies 
that schizophrenia genetic effects have interchangeable effects on cogni-
tion. Thus, different schizophrenia genetic effects affected cognitive tests 
similarly. 3)  although cognitive test accuracy measures were somewhat 
more sensitive to schizophrenia genetic effects (mean r=.48) than reac-
tion times (mean r=.30), there were relatively few differences in loadings 
for accuracy among different tests, suggesting that cognitive functions are 
largely affected by schizophrenia liability in a general deficit fashion across 
multiple tests. interestingly, the highest loading on the schizophrenia 
genetic factor was a test of  reading performance, which may reflect cogni-
tive deficits that were manifest at least during childhood. although these 
different tests may be less useful in identifying different specific genetic 
effects, the ability to aggregate across multiple genetically correlated tests 
using this technique should increase their sensitivity to detect schizophre-
nia genetic effects.
supported by nimh mh63480, mh42191, mh61622
id: 2084078

social percepTion and Theory of mind 
skills in paTienTs aT ulTra-high risk for 
psychosis: a case-conTrol sTudy

lasse randers, ma in psychology1,2; birgitte fagerlund2,3; Jens 
richardt møllegaard Jepsen1,2; dorte nordholm1,2; kristine 
krakauer1,2; birte yding glenthøj, md, drmedsci2,3; merete 
nordentoft, phd1,2

1. The Research Unit, Copenhagen University Hospital, Mental 
Health Centre Copenhagen, Copenhagen, Denmark; 2. Centre for 
Clinical Intervention and Neuropsychiatric Schizophrenia Research 
(CINS), Copenhagen University Hospital, Mental Health Centre 

Glostrup, Glostrup, Denmark; 3. Centre for Neuropsychiatric 
Schizophrenia Research (CNSR), Copenhagen University Hospital, 
Mental Health Centre Glostrup, Glostrup, Denmark

Background: only relatively few studies have examined social cognition in 
patients at ultra-high risk (uhr) of developing psychosis. even though 
findings are not consistent, most studies have documented impairment in 
various social cognitive domains, including emotion perception and theory 
of mind. however, the profile of social cognitive deficits in uhr patients 
remains largely unknown. The social cognitive deficits may constitute part 
of the predisposition to psychosis and be targets for early intervention. The 
purpose of this study was to examine social perception and theory of mind 
skills in a uhr cohort.
Methods: We examined cross-sectionally 36 patients meeting criteria for 
being at uhr for onset of first psychotic disorder and 50 matched healthy 
control (hc) subjects with social cognitive tests focusing on social per-
ception and theory of mind skills. These included the videotape-based 
awareness of social inference Test (TasiT) (only part 2) and the benton 
facial recognition Test (bfrT).
Results: The uhr patients were significantly impaired on the test mea-
suring social perception and theory of mind skills, displaying deficits in 
terms of appreciating sincere (p = .26, two-tailed) and sarcastic conversa-
tional (p= <.001, two-tailed) interactions. The uhr patients did not have 
impaired face recognition.
Conclusion: The study indicates that the uhr patients have impaired social 
perception and theory of mind skills compared to the matched hc subjects. 
This may reflect difficulties in understanding conversational inferential hints 
and judging intentions, beliefs and feelings of others. These social cognitive 
impairments may contribute to the well-documented deficits in social func-
tioning in uhr patients. The results point towards social cognitive deficits as 
important treatment targets that may be addressed in social cognitive training.
id: 2118698

The effecT of bilaTeral Transcranial 
direcT currenT sTimulaTion on 
cogniTion in schizophrenia

yuri rassovsky, ph.d.1,2; Walter dunn, md, phd2; J k Wynn, 
ph.d.2; a Wu3; m iacoboni2,4; a chung3; l m maes5; gerhard s 
hellemann, ph.d.2; michael f green, phd2,5

1. Department of Psychology and Gonda Multidisciplinary 
Brain Research Center, Bar-Ilan University, Ramat Gan, Israel; 
2. Department of Psychiatry and Biobehavioral Sciences, UCLA, 
Los Angeles, CA, USA; 3. Department of Neurology, UCLA, Los 
Angeles, CA, USA; 4. Ahmanson-Lovelace Brain Mapping Center, 
UCLA, Los Angeles, CA, USA; 5. Department of Veteran Affairs 
VISN-22 Mental Illness Research Education Clinical Center,, Los 
Angeles, CA, USA

Background: individuals with schizophrenia experience very high levels 
of disability and poor community outcome, resulting in a major public 
health concern. over the last decades, the treatment of schizophrenia has 
shifted fundamentally from a focus on symptom reduction to a focus on 
recovery and improving aspects of functioning. needed improvements in 
community outcome for patients with these disorders will not occur simply 
through better control of clinical symptoms. instead, new treatments are 
needed that address the key determinants of poor functional outcome.
Methods: in this preliminary study, we examined the effect of transcranial 
direct current stimulation (tdcs) on neurocognitive and social cognitive func-
tions. This procedure is non-invasive and painless and results in increase or 
decrease of spontaneous neuronal firing in the brain. unlike other non-inva-
sive brain stimulation techniques, such as transcranial electrical stimulation 
or transcranial magnetic stimulation, tdcs does not induce neuronal firing 
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by suprathreshold neuronal membrane depolarization, but rather modulates 
spontaneous neuronal network activity. tdcs was administered bilaterally 
over the dorsolateral prefrontal cortex (dlpfc). The current intensity was 
set at 2 ma (1 ma on each side) and was maintained for two 20-minute ses-
sions, with a one hour break between the sessions. assessments were conducted 
immediately following each session, in a counterbalanced order of administra-
tion. preliminary data were analyzed on 30 individuals with schizophrenia in 
an ongoing study: 10 participants received anodal tdcs (enhancing cortical 
excitability), 10 received cathodal tdcs (decreasing cortical excitability), and 
10 received a sham tdcs (stimulation with no current).
Results: no systematic effects were detected across the neurocognitive and social 
cognitive domains. findings demonstrate the safety and ease of administration 
of this procedure in schizophrenia, but raise dose and laterality related issues.
Conclusion: in accordance with accumulating evidence from studies in 
healthy volunteers, a unilateral stimulation with at least a 2 ma over dlpfc 
may be necessary to attain a therapeutic effect on cognition in schizophrenia.
id: 2082562

TraJecTory of neurocogniTive 
funcTioning in psychoTic disorders

abraham reichenberg, ph.d.; Jolanta zanelli
Psychiatry/ Preventive Medicine, Icahn School of Medicine at 
Mount Sinai, New York, NY, USA

Background: although cognitive deficits are recognized as a core feature of 
schizophrenia, and are evident in non-schizophrenic psychotic disorders as 
well, their trajectory over the course of illness remains debated. first, in the 
context of four distinct diagnostic groups, we compared neuropsychologi-
cal performance among patients experiencing their first psychotic episode. 
next, we examined if  cognitive abilities decline, remain static or modestly 
improve through the first 10 years of illness.
Methods: The first (baseline) analyses form part of the aesop (aetiology 
and ethnicity in schizophrenia and other psychoses) study, a population-
based, case-control study of patients with first-episode psychosis. a neuro-
psychological test battery was administered to 187 patients with a diagnosis 
of schizophrenia (n=65), bipolar disorder or mania (n=37), depressive 
psychosis (n=39), or other psychotic disorders (n=46) following index pre-
sentation, as well as to healthy comparison subjects (n=177). The presence 
of specific and generalized cognitive deficits was examined. in the second 
(follow-up) analyses we included 108 patients followed up-to 10 years from 
index admission. 103 healthy controls were also followed up.
Results: early in the course of psychotic illness cognitive deficits are present 
in all psychotic disorders, but are most severe and pervasive in schizophre-
nia and least pervasive in bipolar or mania. in schizophrenia and bipolar 
disorder deficits in verbal abilities become more severe over the course of 
illness. in contrast, deficits in memory and processing speed, evident early 
in schizophrenia, remain static.
Conclusion: both schizophrenia and bipolar/mania patients show dynamic 
changes in general and specific cognitive functions. some of the deficits 
start early and are severe already at first hospitalization while others con-
tinue to worsen across life span.
id: 2119230

a longiTudinal sTudy of Wisconsin 
card sorTing TesT performance and 
learning poTenTial in people WiTh 
schizophrenia

melisa rempfer, phd1; meghan murphy1,2

1. Psychology, University of Missouri - Kansas City, Kansas 
City, MO, USA; 2. VA Eastern Kansas Health Care System, 
Leavenworth, KS, USA

Background: learning potential (lp), or the ability to improve cognitive 
performance following instruction, has been of interest to schizophrenia 
researchers because it may be a predictor of rehabilitation response. lp is 
generally measured via dynamic assessment, which combines instruction 
with test administration in a pre-test, training, post-test design. validity evi-
dence for lp has included findings that groups who differ in learning ability 
can be distinguished in terms of cognitive functioning, and that dynamic 
lp methods appear to assess different cognitive abilities than traditional 
testing formats. To our knowledge, only two studies have addressed the 
longitudinal stability of lp. fiszdon and Johannesen (2010) found accept-
able 2-month test-retest stability of an lp list-learning task and Weingartz 
et al. (2008) examined lp stability across a 12- month period. The present 
study extends these findings by examining the stability of lp across a lon-
ger time period.
Methods: Twenty-eight individuals with schizophrenia completed baseline 
lp assessment and follow-up testing an average of 31 months later. lp was 
evaluated with the Wisconsin card sorting Test (WcsT), using methods 
outlined by Wiedl (1999) and others. specifically, participants completed 
a standard WcsT (Trial 1), followed immediately by training involving 
enhanced instructions and feedback (Trial 2). following training, the par-
ticipants completed a third WcsT administration with standard instruc-
tions (Trial 3).
Results: analyses revealed strong relationships between performance at 
baseline and follow up for all of the respective WcsT trials. in other 
words, trial 1 performance at baseline was significantly correlated with trial 
one performance at follow up (r=0.52). Trial three performance at base-
line was significantly correlated with trial three performance at follow up 
(r=0.69). interestingly, trial three performance at baseline was not signifi-
cantly correlated with trial 1 performance at follow up.
Conclusion: These findings indicate that lp performance is highly stable, 
even at a follow up period of approximately 2.5 years. These data also indi-
cate that despite training on the task at baseline, there was no generalized 
practice effect: i.e., post-training performance on the WcsT was not associ-
ated with trial 1 WcsT performance at the follow up period. These results 
provide additional support for the usefulness of lp methods, and will be 
discussed in terms of rehabilitation implications.
id: 2089221

processing of spaTial-freQuency 
alTered faces in schizophrenia: effecTs 
of illness

phase and duration
Matthew Roche, PhD; Clinical Psychology1,2; Steven M 
Silverstein1,3; Brian P Keane1,4; Thomas V Papathomas4; Kira L 
Lathrop5; Hristian Kourtev4; Keith Feigenson1,6; Yushi Wang1; 
Deepthi Mikkilineni1; Danielle Paterno1

1. Behavioral Health Care, Rutgers University, Piscataway, NJ, USA; 
2.  Molecular Biology and Biochemistry, Rutgers University, Piscataway, 
NJ, USA; 3.  Department of Psychiatry, Rutgers University, Piscataway, 
NJ, USA; 4. Center for Cognitive Science, Rutgers University, Piscataway, 
NJ, USA; 5. Bioengineering, University of Pittsburgh School of Medicine, 
Pittsburgh, PA, USA; 6. Psychology, Albright College, Reading, PA, USA
Background: low spatial frequency (sf) processing has been shown to be 
impaired in people with schizophrenia, but it is not clear how this varies 
with clinical state or illness chronicity.
Methods: We compared schizophrenia patients (scz, n=34), first episode 
psychosis patients (fep, n=22), and healthy controls (con, n=35) on a 
gender/facial discrimination task. images were either unaltered (broadband 
spatial frequency, bsf), or had high or low sf information removed (lsf 
and hsf conditions, respectively). The task was performed at hospital 
admission and discharge for patients, and at corresponding time points for 
controls. groups were matched on visual acuity.
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Results: at admission, compared to their bsf performance, each group 
was significantly worse with low sf stimuli, and most impaired with high 
sf stimuli. The level of impairment at each sf did not depend on group. 
at discharge, the scz group performed more poorly in the lsf condi-
tion than the other groups, and showed the greatest degree of performance 
decline collapsed over hsf and lsf conditions, although the latter finding 
was not significant when controlling for visual acuity. performance did not 
change significantly over time for any group. hsf processing was strongly 
related to visual acuity at both time points for all groups.
Conclusion: We conclude that: 1) sf processing abilities in schizophrenia 
are relatively stable across clinical state; 2) face processing abnormalities in 
scz are not secondary to problems processing specific sfs, but are due to 
other known difficulties constructing visual representations from degraded 
information; and 3)  the relationship between hsf processing and visual 
acuity, along with known scz- and medication-related acuity reductions, 
and the elimination of a scz-related impairment after controlling for 
visual acuity in this study, all raise the possibility that some prior findings 
of impaired perception in scz may be secondary to acuity reductions.
id: 2093453

schizophrenia and creaTiviTy

melissa hope rosenberg; irwin rosenfarb
Clinical Psychology PhD, Alliant International University, San 
Diego, CA, USA

Background: schizophrenia is highly stigmatized and the strengths that psy-
chosis can generate, such as creativity, are rarely considered.
Methods: research suggests, however, that creativity may be enhanced in 
those with schizophrenia (keefe & magaro, 1980; prentky, 1979). some 
have suggested that creativity in individuals with schizophrenia may be seen 
as a survival strategy (zaidel, 2014).
Results: The understanding of both creativity and schizophrenia remain 
limited, but new research suggests that an increase in dopaminergic activ-
ity is associated with both increased creativity and an increased feeling of 
reward (acosta, 2014). other research suggest that increased ventricle size 
and decreased activation in the prefrontal cortex in those with schizophrenia 
may increase creative ability through a decrease in gatekeeping and latent 
inhibition (mayseless, et al., 2014; carson, peterson, & higgins, 2003).
Conclusion: This study will review the literature linking schizophrenia 
and creativity and discuss how current treatments for schizophrenia may 
be enhanced by helping individuals with schizophrenia focus on their 
creativity.
id: 2119360

The relaTionship of neurocogniTion 
and negaTive sympToms To social 
and role funcTioning over Time in 
individuals aT clinical high risk

larry J seidman, phd12; eric c meyer1,2; ricardo e carrión, 
phd3; barbara a cornblatt3; Jean addington, phd4; kristin s 
cadenhead5; Tyrone cannon, phd6,7; Thomas h mcglashan7; 
diana o perkins8; ming T Tsuang5,9; elaine f Walker10; scott W 
Woods7; robert heinssen11
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Science, Texas A&M Health Science Center, College of Medicine, 
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Health System (NS-LIJHS), Glen Oaks, NY, USA; 4. Psychiatry, 

University of Calgary, Calgary, AB, Canada; 5. Psychiatry, 
UCSD, San Diego, CA, USA; 6. Psychology and Psychiatry 
and Biobehavioral Sciences, UCLA, Los Angeles, CA, USA; 
7. Psychiatry, Yale University, New Haven, CT, USA; 8. Psychiatry, 
University of North Carolina, Chapel Hill, NC, USA; 9. Center for 
Behavior Genomics and Institute of Genomic Medicine, UCSD, La 
Jolla, CA, USA; 10. Psychology and Psychiatry, Emory University, 
Atlanta, GA, USA; 11. Schizophrenia Spectrum Research Program, 
Division of Adult Translational Research, National Institute of 
Mental Health, Bethesda, MD, USA; 12. Psychiatry, Harvard 
Medical School at Beth Israel Deaconess Medical Center and 
Massachusetts General Hospital, Boston, MA, USA

Background: impaired social, role, and neurocognitive functioning are pre-
illness characteristics of people who later develop psychosis. in people with 
schizophrenia, neurocognition and negative symptoms are associated with 
functional impairment. We examined the relative contributions of neuro-
cognition and symptoms to social and role functioning over time in clini-
cally high-risk (chr) individuals and determined if  negative symptoms 
mediated the influence of cognition on functioning.
Methods: social, role and neurocognitive functioning, and positive, nega-
tive and disorganized symptoms were assessed in 167 individuals at chr 
for psychosis in the north american prodromal longitudinal study 
(napls-1), of whom 96 were re-assessed at 12 months.
Results: regression analyses indicated that negative symptoms accounted 
for unique variance in social and role functioning at baseline and follow-up. 
composite neurocognition accounted for unique, but modest, variance in 
social and role functioning at baseline and in role functioning at follow-up. 
negative symptoms mediated the relationship between composite neuro-
cognition and social and role functioning across time-points. in exploratory 
analyses, individual tests (iQ estimate, digit symbol/coding, verbal mem-
ory) selectively accounted for social and role functioning at baseline and 
follow-up after accounting for symptoms. When negative symptom items 
with content overlapping with social and role functioning measures were 
removed, the relationship between neurocognition and social and role func-
tioning was strengthened.
Conclusion: The modest overlap among neurocognition, negative symp-
toms and social and role functioning indicates that these domains make 
substantially separate contributions to chr individuals.
id: 2112786

neurocogniTive endophenoTypes in The 
cogs-2 sTudy

larry J seidman, phd1,2; keith h nuechterlein, ph.d.3; ruben 
c gur, phd4; michael f green3,5; monica e calkins4; William s 
stone, phd1; Junghee lee3,5; neal r swerdlow6; raquel e gur, 
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1. Psychiatry, Harvard Medical School at Beth Israel Deaconess 
Medical Center, Boston, MA, USA; 2. Psychiatry, Harvard 
Medical School at Massachusetts General Hospital, Boston, MA, 
USA; 3. Psychiatry and Biobehavioral Science, Geffen School of 
Medicine, University of California Los Angeles, Los Angeles, CA, 
USA; 4. Psychiatry, University of Pennsylvania, Philadelphia, PA, 
USA; 5. VA Greater Los Angeles Healthcare System, Los Angeles, 
CA, USA; 6. Psychiatry, University of California San Diego, La 
Jolla, CA, USA; 7. VISN22, Mental Illness Research, Education 
and Clinical Center (MIRECC), VA, San Diego, CA, USA

Background: The use of heritable, quantitative neurocognitive endopheno-
types to dissect the genomic basis of schizophrenia has been one of the 
most robust approaches to understanding the nature of schizophrenia. in 
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both cogs-1 and cogs-2, two of the largest endophenotype studies ever 
conducted, detailed information was collected using the same neurocogni-
tive endophenotypes allowing direct comparison across studies, as well as 
offering an opportunity to evaluate moderating factors such as smoking.
Methods: cogs-1 examined 300 schizophrenia families and > 500 con-
trols. cogs-2 examined 2,500 schizophrenia cases and controls, although 
subject totals differ slightly across the endophenotypes. The neurocogni-
tive endophenotypic domains and measures included: verbal memory 
(california verbal learning Test-ii/cvlT), vigilance (degraded stimulus 
continuous performance Test/ dscpT) and the cpT-identical pairs 
(cpT-ip), working memory (letter number sequencing/lns), and a 
range of  neurocognitive measures using the penn computerized neurocog-
nitive battery (cnb).
Results: deficits on all measures and intermediate deficits in family mem-
bers in the endophenotypes were found in a range similar to the heritabil-
ity of schizophrenia itself  in cogs-1. The severity of impairments when 
taking into account control performance, was largely the same in the two 
cogs studies, although absolute performance was lower in cogs-2 than 
cogs-1 (cvlT-ii & cnb). schizophrenia patients who smoked showed a 
larger impairment than nonsmoking patients (lns, cvlT). Tests involving 
working or long-term memory had the largest effect sizes, especially involv-
ing mental manipulation.
Conclusion: The pattern of results across cogs-1 and 2 reinforces the 
robustness and utility of these measures in understanding the neurobiol-
ogy of schizophrenia. The two different genetic designs (family study vs. 
case-control), and to some extent the worse overall performance in the case-
control study highlights the effects and importance of differing cohorts. 
The significance of smoking needs to be investigated further to determine 
its cause or effect relationship to neurocognive deficit. future studies with 
these samples will involve identifying the relationships between the neuro-
cognitive endophenotypes and genetic substrates of schizophrenia.
id: 2116879

neurocogniTive funcTioning 
in clinical high risk sTudies 
and implicaTions for cogniTive 
enhancemenT in The psychosis 
prodrome

larry J seidman, phd1,2; daniel shapiro3; William s stone, phd1; 
christine hooker4; kristen s Woodberry1; matcheri s keshavan, 
md1

1. Psychiatry, Harvard Medical School at Beth Israel Deaconess 
Medical Center, Boston, MA, USA; 2. Psychiatry, Harvard 
Medical School at Massachusetts General Hospital, Boston, MA, 
USA; 3. Psychiatry, University of Pennsylvania, Philadelphia, PA, 
USA; 4. Psychology, Harvard University, Cambridge, MA, USA

Background: intervention strategies for reducing disability and preventing 
psychotic disorders have evolved from the first episode of psychosis to the 
clinical high risk (chr) “prodromal” phase and may eventually evolve 
to earlier phases of pre-psychotic illness that are examined by family high-
risk studies. in this talk, we will review the literature on neuropsychologi-
cal studies of chr samples with some emphasis on recent findings from 
the second phase of the north american prodrome longitudinal studies 
(napls-2). We will also discuss potential applications of cognitive reme-
diation in the chr period.
Methods: results from our recent meta-analysis on neuropsychological 
studies of youth at risk for psychosis will be summarized as well as recent 
results from the napls-2 study including chr individuals who transi-
tioned to psychosis (chr-T, n=41) vs. those who didn’t (chr-nT, n=286) 
based on the first half  of the napls-2 study. We will also discuss prelimi-
nary findings from the few studies of cognitive enhancement in the chr 
period.

Results: neurocognitive impairment is common in youth at chr for psy-
chosis, and the impairments (which are maximal in working and declarative 
memory) are significantly worse in those who convert to psychosis (large 
effect sizes). moreover, the effects were as large in unmedicated as medi-
cated participants, and there were no significant age by group interactions. 
preliminary data from a pilot, intensive, internet-based Targeted cognitive 
Training (TcT) intervention suggests it is feasible to use and has poten-
tial cognitive benefits for chr. symptoms improved during the treatment 
period as well.
Conclusion: There is now strong evidence indicating that cognition in ado-
lescent/ young adult chr participants is significantly impaired, especially 
in those who convert to psychosis. a promising but uncontrolled pilot study 
showed improvements in cognition and symptoms, but no conclusions can 
yet be drawn about specific benefits of TcT over other interventions or 
natural fluctuations in cognition and function. The findings demonstrate 
the importance of early intervention and simultaneously highlight the 
challenge to the field to develop strategies that could arrest or even reverse 
these cognitive impairments, and whether TcT interventions can extend to 
symptomatic improvement as well.
id: 2116568

healThy norTh american adolescenT 
performance on The maTrics 
cogniTive consensus baTTery (mccb): 
developmenTal and normaTive daTa 
from The napls and cidar sTudies
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USA; 3. Psychiatry, Hotchkiss Brain Institute, University of Calgary, 
Calgary, AB, Canada; 4. Psychiatry and Biobehavioral Sciences and 
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USA; 5. Psychiatry, University of California, San Diego, San Diego, 
CA, USA; 6. Psychology; Psychiatry, Yale University, New Haven, 
CT, USA; 7. Psychiatry, Zucker Hillside Hospital, Long Island, NY, 
USA; 8. Psychiatry, University of California, San Francisco, San 
Francisco, CA, USA; 9. Psychiatry, Yale University, New Haven, CT, 
USA; 10. Psychiatry, University of North Carolina, Chapell Hill, 
NC, USA; 11. Psychiatry, Center for Behavioral Genomics, Institute 
of Genomic Medicine, University of California, San Diego, La 
Jolla, CA, USA; 12. Psychology and Psychiatry, Emory University, 
Atlanta, GA, USA; 13. Division of Adult Translational Research, 
National Institute of Mental Health, Bethesda, MD, USA

Background: The mccb fills a significant need for a standardized battery 
of cognitive tests to use in clinical trials of therapeutic interventions for 
schizophrenia. The success of initial validation studies in adults aged 20–59 
now underscores a need to validate its utility at younger ages in which the 
risk of schizophrenia is also elevated. Toward this end, we assessed develop-
mental patterns and performance in healthy adolescents aged 12–19.
Methods: baseline mccb, reading and iQ data were obtained from healthy 
controls in the nimh-funded napls-2 (n=126) and cidar (n=13) studies. 
all mccb tests were administered except the msceiT. napls-2 data were 
collected from 4 geographical regions across north america; cidar data 
was collected in boston. developmental mccb scores were presented in four 
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2-year age cohorts as T-scores for each test and cognitive domain, based on the 
overall sample of 139 participants, and analyzed for effects of age and, gender.
Results: due to iQ differences between age groups, iQ served as a covariate 
in subsequent analyses. overall and gender-based raw scores for individual 
mccb tests were presented for each age-based cohort. standardized perfor-
mance by age generally showed differential improvement in most mccb cog-
nitive domains. most domains showed greater relative improvement at younger 
ages, but most also showed continued improvement in the oldest age band.
Conclusion: These normative data show that healthy adolescence is a 
dynamic period that is marked by substantial improvement in mccb per-
formance throughout the 8-year age range assessed in this study. These 
findings emphasize the importance of normative comparison data at differ-
ent ages within adolescence to facilitate research and clinical evaluations of 
adolescents at risk for schizophrenia.
id: 2118708

emoTion percepTion in schizophrenia 
and anTisocial personaliTy disorder

yuen dorothy yee Tang, m.b.b.s1; ching yung amy liu1; sai yu 
simon lui1; yin hung bess lam2; mei chun Tatia lee2

1. Psychiatry, Castle Peak Hospital, Hong Kong, Hong Kong; 
2. Psychology, University of Hong Kong, Hong Kong, Hong Kong

Background: schizophrenia is known to associate with deficits in facial 
emotion perception (fep), which the later was postulated to contribute 
to aggression. This study aimed to examine if  schizophrenia patients with 
antisocial personality disorder (aspd), a subgroup with higher violence 
propensity, are more impaired in fep than patients with schizophrenia and 
healthy individuals. The relationships between fep and clinical variables, 
neurocognitive functions and aggression, in this subgroup of schizophrenia 
patients with aspd were also examined.
Methods: Three groups each consisting of 30 individuals, including subjects 
with dsm-iv diagnosis of schizophrenia comorbid with aspd, schizo-
phrenia patients, and healthy controls were recruited. all participants com-
pleted fep tasks for six universal emotion types, a battery of neurocognitive 
assessments and a scale measuring aggression history. multivariate and uni-
variate analyses of variances, and correlational analyses were performed.
Results: schizophrenia patients with aspd had the most severe fep impair-
ment, in particular in identifying emotions with negative valence; whereas 
patients with schizophrenia had worse fep performance than the healthy con-
trols. schizophrenia patients with aspd were also found to have more severe 
impairments in other neurocognitive functions. in addition, history of aggres-
sion had a significant negative correlation of moderate strength with identifi-
cation of negative facial emotions in schizophrenia patients with aspd.
Conclusion: While impairment of fep was found in schizophrenia patients, 
the deficit was more severe in the group of schizophrenia patients comor-
bid with aspd who had significantly more aggression history. given our 
findings of significant correlation between history of aggression and fep 
impairment, clinicians should be aware of the possibility of fep impair-
ment contributing to aggression in this group of patients. our findings lend 
support to the need of social cognitive training targeted to fep deficit in 
this particular subgroup of patients.
id: 2118298

self-agency impairmenTs in 
schizophrenia and Their relevance for 
sympToms and social funcTioning

neeltje e m van haren, phd1; merel prikken1; robert a renes2; 
henk aarts2; rene kahn, md, phd1; anouk van der Weiden, 
ph.d.1

1. Psychiatry, Brain Centre Rudolf Magnus, University Medical 
Centre Utrecht, Utrecht, Netherlands; 2. Faculty of Social and 
Behavioral Sciences, Utrecht University, Utrecht, Netherlands

Background: When i shout my friend’s name, he looks over his shoulder 
and laughs. it is clear my actions caused him to do so. such so-called 
self-agency experiences are fundamental for social communication and 
interaction, are usually automatic and need no attention. schizophrenia 
patients typically experience no agency over their actions and conse-
quences of  those actions and exhibit difficulties in distinguishing their 
own actions from those of  others. There is some evidence suggesting 
that abnormal self-agency processing might underlie symptoms related 
to self  and other, such as delusions of  alien control and hallucinations. 
previously, we showed that when an action outcome matches a primed 
outcome, patients do not show increased self-agency over these outcomes, 
while healthy controls do. in the current study we investigated whether 
these abnormalities are related to the severity of  symptoms and to level 
of  social functioning.
Methods: a total of  31 schizophrenia patients and 31 controls performed 
the “Wheel of  fortune” task. They were instructed to perform actions 
(button presses) and subsequently indicated whether or not they were 
the agent of  the consequence of  this action (the outcome, i.e., the loca-
tion of  a rotating square) on a 9-point scale. briefly priming a match-
ing or mismatching outcome before action performance was used to 
manipulate feelings of  agency. furthermore, the positive and negative 
symptoms scale (panss) and the social functioning scale (sfs) were 
administered.
Results: controls showed a significant increase in experienced self-agency 
when the outcome matched v mismatched the prime (p=0.02), while patients 
showed no such effect (p=0.35), replicating previous findings. patients 
showed no significant correlation between the matching effect (agency 
experienced during matches - agency experienced during mismatches) and 
severity of positive, negative or general symptoms of the panss or total 
or subscale scores of the sfs, after correction for multiple comparisons 
(p<0.01).
Conclusion: These findings suggest that the abnormalities in implicit 
processes leading to a failure to experience self-agency over an action 
in schizophrenia cannot explain severity of  symptoms or level of  social 
functioning.
id: 2092637

Theory of mind performance 
in females WiTh schizophrenia 
compared To females WiTh borderline 
personaliTy disorder

anja vaskinn, phd1,2; bjørnar antonsen3; ragnhild a fretland1,2; 
kjetil sundet1,2; Theresa Wilberg4

1. Department of Psychology, University of Oslo, Oslo, Norway; 
2. NORMENT KG Jebsen Centre for Psychosis Research, Oslo 
University Hospital, Oslo, Norway; 3. Institute of Clinical 
Medicine, University of Oslo, Oslo, Norway; 4. Department of 
Research and Education, Clinic of Mental Health and Addiction, 
Oslo University Hospital, Oslo, Norway

Background: impairments in social cognition, including theory of mind 
(Tom), are present in both schizophrenia (sz) and borderline personality 
disorder (bpd), but whether the deficits are comparable in the two disor-
ders is unclear.
Methods: The Tom performance of  23 females with sz was compared to 
that of  25 females with bpd using independent samples t-tests. scores 
were standardized based on the performance of  24 healthy females. 
Tom was assessed with the ecologically valid measure movie for the 
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assessment of  social cognition (masc), a short movie showing 4 
people meeting for dinner. respondents are asked questions about the 
thoughts, intentions and emotions of  the characters. scores used were 
overall number of  correct responses as well as types of  Tom errors: over-
mentalizing and 2 types of  undermentalizing: ‘reduced Tom’ and ‘no 
Tom’.
Results: females with sz had large deficits in overall Tom ability, 
performing more than 2 standard deviations below healthy females. 
compared to healthy females, they committed a substantial number of 
undermentalizing errors, especially ‘no Tom’, but also overmentalizing 
errors. females with bpd had a slightly reduced overall Tom, about 
half  a standard deviation below healthy females. They committed fewer 
‘reduced Tom’ errors than healthy females and had hardly any ‘no Tom’ 
errors, but had elevated levels of  overmentalizing errors. females with sz 
performed significantly worse than females with bpd for all Tom mea-
sures, except for overmentalizing where the performance of  the 2 groups 
was indistinguishable.
Conclusion: females with sz had large deficits in Tom due to problems 
with both overmentalizing and undermentalizing. females with bpd had 
a slight reduction in Tom ability that can be attributed to overmentalizing. 
our study confirms that social cognitive impairments are present in both 
disorders to a differing degree, but additionally implies a more global deficit 
in sz, whereas bpd appears to be characterized by a tendency to overat-
tribute mental states to other people.
id: 2111638

sTabiliTy and predicTion of 
funcTioning for cogniTion and 
negaTive sympToms during one-year 
folloW-up and eighT years laTer in 
recenT-onseT schizophrenia

Joseph ventura, ph.d.1; kenneth l subotnik, ph.d.1; arielle 
ered1; michael J gitlin1; francesco mancuso2; gerhard s 
hellemann, ph.d.1; keith h nuechterlein, ph.d.1,3

1. Psychiatry, UCLA, Los Angeles, CA, USA; 2. Addictions 
and Mental Health, Second University of Naples, Naples, Italy; 
3. Psychology, UCLA, Los Angeles, CA, USA

Background: cognitive deficits and negative symptoms are stable and asso-
ciated with poor functional outcome in schizophrenia, suggesting they both 
are important targets for intervention. however, few studies of early course 
patients have examined the long-term stability and predictive power of 
these two aspects of psychopathology in the same sample.
Methods: This eight-year longitudinal study involved recent-onset schizo-
phrenia outpatients (n=77) recruited from los angeles area hospitals who 
were on average 21.7 (sd =3.3) years old, had 12.5 (sd =1.8) years of 
education, and were 5.9 (sd =6.3) months from psychosis onset. patients 
were assessed at baseline, one year, and eight years later (n=53) for nega-
tive symptoms (bprs, sans), cognitive functioning (early perceptual 
processing, sustained attention, working memory load, verbal ability, 
shipley-hartford iQ), and functional outcome (social, school, and work 
functioning).
Results: cognitive functioning in the domains of early perceptual process-
ing, sustained attention, and working memory were highly stable during the 
initial year of treatment (r =.67 to 79). both baseline (r =.43 to .49) and one 
year levels (r =.46 to .68) significantly predicted performance within these 
same cognitive domains eight years later. however, only general Wais 
measures of verbal ability and iQ assessed at one-year predicted work 
functioning eight years later (r =.58 to .74). similarly, negative symptoms 
were moderately stable from baseline to one-year (bprs, icc =.64, and 
sans, icc =.66) and significantly predictive of negative symptom severity 

eight-years later (r =.30). baseline level of negative symptoms were signifi-
cantly associated with social functioning (r =-.34) and work functioning 
(r =-.25) at one year, but did not significantly predict functioning at the 
eight-year follow-up.
Conclusion: during the first outpatient year in recent-onset schizophre-
nia patients cognitive functioning and negative symptoms were highly 
stable. initial levels of  cognitive functioning were highly predictive, while 
negative symptoms were moderately predictive, of  severity levels on the 
same measures eight years later. only Wais measures of  general verbal 
ability and iQ, in contrast to negative symptoms or cognitive function-
ing in particular domains, significantly predicted work functioning eight 
years later.
id: 2119045

differenTial profiles of prospecTive 
memory in paTienTs WiTh schizophrenia, 
bipolar disorder and obsessive-
compulsive disorder

Tian-xiao yang1; zi-wen peng2; fu-lei geng1; ya Wang1; simon 
sy lui3; guo-dong miao4; eric fc cheung, frcpsych, 
fhkcpsych3; raymond ck chan, ph.d.1

1. Neuropsychology & Applied Cognitive Neuroscience 
Laboratory;Key Laboratory of Mental Health, Institute of 
Psychology, Chinese Academy of Sciences, Beijing, China; 
2. School of Psychology, South China Normal University, 
Guangzhou, China; 3. Castle Peak Hospital, Hong Kong Special 
Administrative Region, China; 4. Guangzhou Psychiatry Hospital, 
Guangzhou, China

Background: remembering to implementing future intentions namely, pro-
spective memory (pm) is important in daily life. pm was severely impaired 
in schizophrenia and other various psychiatric disorders. however, it is still 
not clear whether there are differential pm impairments observed across 
these neuropsychiatric disorders.
Methods: The current study attempted to address this issue by compar-
ing pm and other cognitive functions in patients with schizophrenia, 
obsessive-compulsive disorder, and bipolar disorder. Twenty-six patients 
with schizophrenia, 30 patients with bipolar disorders, 58 patients with 
obsessive-compulsive disorders, and 58 healthy controls were recruited. 
all participants were administered with two computerized pm tests and a 
set of neurocognitive functions tests. patients also reported the subjective 
appraisal of their pm functions in daily life.
Results: The findings showed that patients with schizophrenia were most 
severely impaired in both event- and time-based pm, whereas patients 
with bipolar disorder and obsessive-compulsive disorder were only 
impaired in time-based pm. all three groups reported similar frequency 
of  pm failures in daily life as healthy controls, but objective and sub-
jective pm were only correlated in patients with obsessive-compulsive 
disorder. in patients with schizophrenia, superior time-based pm per-
formance correlated with better working memory and controlling for it 
in multivariate analysis led to significant reduction of  pm deficits. in 
patients with obsessive-compulsive disorder, switching difficulty was 
uniquely impaired and correlated with both objective and subjective 
pm. in patients with bipolar disorder, higher anxiety correlated with 
subjectively-rated pm.
Conclusion: in summary, the three clinical groups were impaired in pm but 
the extent and nature of pm deficits varied, which is informative clinically 
in identifying the key cognitive functions to target for in developing inter-
ventions to improve pm in different clinical groups.
id: 2117672

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

Clinical Neuropsychology S65 

abnormal eye-conTacT percepTion: 
a phenomenon specific To schizophrenia 
or a Trans-diagnosTic deficiT?

beier yao, b.a.1; savanna a mueller2; Tyler b grove2; ivy f Tso, 
phd1,2

1. Psychiatry, University of Michigan, Ann Arbor, MI, USA; 
2. Psychology, University of Michigan, Ann Arbor, MI, USA

Background: our previous study found that individuals with schizophrenia 
(scz) over-perceived eye contact when gaze direction was ambiguous and 
showed less dichotomous perception than healthy controls (hc). These 
abnormalities explained socio-emotional deficits beyond neurocognition in 
scz. This study investigated if  abnormalities in eye-contact perception are 
also present in other severe mental illnesses.
Methods: Thirty-five participants with schizophrenia or schizoaffective 
disorder (scz), 30 participants with bipolar disorder (bp), and 23 hc 
completed the eye-contact judgment task. They viewed faces with vary-
ing gaze directions (from averted to direct with ten 10% increments), head 
orientations (forward, 30° averted), and emotion (neutral, fearful) and 
responded whether the person was looking at them. participants’ eye-
contact endorsement rates were first analyzed with mixed-model anova. 
Then each individual’s responses to forward faces were analyzed in a 
psychophysical approach to estimate thresholds and the slope of the eye-
contact perception curve. These measures were then correlated with socio-
emotional functioning measures.
Results: overall, scz endorsed more eye contact than hc, with bp’s 
endorsement rate in the middle, f(2, 85) = 4.52, p < .001. This group differ-
ence varied with head orientation and gaze direction, f(9.2, 389.4) = 2.72, 
p = .004. With forward heads, both scz and bp over-perceived eye contact 
the most with ambiguous gaze. With averted heads, scz over-perceived eye 
contact the most with more direct gaze, while bp over-perceived about the 
same across all gaze directions.
as for psychophysics measures for forward faces, scz had lower thresh-
olds than hc when using a response cutoff  of 60% or lower, with bp’s 
thresholds falling in between scz and hc, f(2.0, 87.0) = 3.19, p = .045. 
The three groups also differed in slope of the eye-contact perception curve, 
f(2, 85) = 4.10, p = .020, such that hc had the steepest slope, followed by 
bp, and then scz. steeper slope predicted better emotional intelligence 
(msceiT) in scz and hc, but not in bp.
Conclusion: This study revealed that previously observed abnormalities in eye-
contact perception in scz were also present but to a lesser degree in bp, which 
had a different relationship with social-emotional functioning from scz, sug-
gesting differential psychopathologic mechanisms between scz and bp.
id: 2096288

neurocogniTive and clinical 
predicTors of long-Term ouTcome in 
adolescenTs aT ulTra-high risk for 
psychosis: a 6-year folloW-up

Tim ziermans, phd1,2; sanne de Wit, msc2; patricia schothorst, 
md, phd2; mirjam sprong, phd2; herman van engeland, md, 
phd2; rene kahn, md, phd2; sarah durston, phd2

1. Clinical Child and Adolescent Studies, Leiden University, 
Leiden Institute for Brain and Cognition, Leiden, Netherlands; 
2. Department of Psychiatry, University Medical Center Utrecht, 
Rudolf Magnus Institute of Neuroscience, Utecht, Netherlands

Background: most studies aiming to predict transition to psychosis for 
individuals at ultra-high risk (uhr) have focused on either neurocogni-
tive or clinical variables and have made little effort to combine the two. 
furthermore, most have focused on a dichotomous measure of  transi-
tion to psychosis rather than a continuous measure of  functional out-
come. We aimed to investigate the relative value of  neurocognitive and 
clinical variables for predicting both transition to psychosis and func-
tional outcome.
Methods: forty-three uhr individuals and 47 controls completed an 
extensive clinical and neurocognitive assessment at baseline and par-
ticipated in long-term follow-up approximately six years later. uhr 
adolescents who had converted to psychosis (uhr-p; n  =  10) were 
compared to individuals who had not (uhr-np; n  =  33) and con-
trols on clinical and neurocognitive variables. regression analyses 
were performed to determine which baseline measures best predicted 
transition to psychosis and long-term functional outcome for uhr 
individuals.
Results: low iQ was the single neurocognitive parameter that discriminated 
uhr-p individuals from uhr-np individuals and controls. The severity 
of attenuated positive symptoms was the only significant predictor of a 
transition to psychosis and disorganized symptoms were highly predictive 
of functional outcome.
Conclusion: clinical measures are currently the most important vulner-
ability markers for long-term outcome in adolescents at imminent risk of 
psychosis.
This study was supported by a grant from zon-mW, the netherlands 
organization for health research and development (project # 
2630.0001). Tim ziermans was supported by a cofas marie curie 
fellowship grant.
id: 2087170
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resTing connecTiviTy predicTs 
cogniTive empaThy abiliTies in 
schizophrenia and healThy conTrols

samantha abram, ba1; Jaclyn fox, ba2; lei Wang, phd2; 
matthew James smith, ph.d.2

1. Psychology, Minneapolis, Minneapolis, MN, USA; 2. Psychiatry, 
Northwestern University, Chicago, IL, USA

Background: cognitive empathy (ce) involves taking the emotional per-
spective of others and typically recruits neural regions such as the infe-
rior frontal gyrus, insula, anterior cingulate, supplemental motor area, 
temporo-parietal junction, and precuneus. We evaluated whether func-
tional connectivity within networks containing these a priori ce regions 
predicted performance on a ce task.
Methods: schizophrenia (n=30) and healthy control (n=32) subjects com-
pleted a 5-minute resting state scan and a ce task. resting state data was 
decomposed into a set of neural networks using independent component 
analysis to produce 60 intrinsic connectivity networks (icns). Within-
network functional connectivity metrics were computed for each subject 
per network. We selected 3 networks for confirmatory analysis that con-
tained: i) posterior cingulate cortex and precuneus (icn24), ii) supplemen-
tary motor area, anterior cingulate cortex, and temporal parietal junction 
(icn29), and iii) inferior frontal gyrus and insula (icn45). connectivity 
values were entered in a regression model with group status included as 
a covariate. exploratory whole-brain analyses were conducted using ridge 
regression and non-parametric bootstrapping.
Results: The confirmatory results indicated that icns 29 and 45 signifi-
cantly predicted ce performance (f4,55=9.813, p<0.001). We calculated 
partial correlations to determine whether each of these networks predicted 
ce above and beyond the contribution of group status and the other two 
networks included in the model. The results revealed significant relation-
ships for both icn29 (r=-0.28, p=0.03) and icn45 (r=0.42, p<0.01) when 
controlling for the three other variables in the model. The exploratory 
results similarly identified icn45 as significant, as well as a network con-
taining the primary and supplementary motor regions.
Conclusion: The findings suggest that icns 29 and 45 contribute to ce 
performance for both study groups. These findings are consistent with prior 
studies indicating that the insula is critical to integrating cognitive and emo-
tional information. coherence between the insula and inferior frontal gyrus 
may therefore be critical to ce processes. also, coherence in the primary 
motor network may be important in motor empathy or the interpretation 
of bodily postures and cues. To summarize, the results suggest that within-
network functional connectivity for networks containing a priori regions 
predict ce abilities in both individuals with schizophrenia and healthy 
controls.
id: 2079333

pavlovian biases in schizophrenia

matthew a albrecht, phd1,3; James a Waltz, phd1; michael J 
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Background: There has been increasing interest in identifying distinct 
components of reinforcement learning (rl) deficits seen in patients 

with schizophrenia. rl tasks used to date have generally required active 
responses for both the acquisition rewards and the avoidance of punish-
ments, or they have required pavlovian contingent responses (i.e., reward 
trials require a “go” response while punished trials require a “nogo” 
response). in tasks that orthogonalise action requirements and outcome 
valence, healthy participants perform best during pavlovian-congruent 
conditions and poorest during pavlovian-conflict conditions, with inhib-
iting responses to obtain gains particularly difficult due to basal-ganglia 
associated reward induced invigoration. We investigated whether pavlovian 
biases exist to a similar extent in patients with schizophrenia during a rl 
task that orthogonalises action and valence.
Methods: forty-five clinically stable patients with schizophrenia or 
schizoaffective disorder and 25 controls participated in the study. The 
rl task crossed action requirements (“go”/”nogo”) with outcome 
valence (“Win”/”loss”) to create 4 conditions: go-to-Win, go-to-
avoid-loss, nogo-to-Win, and nogo-to-avoid-loss. Win/stay or 
avoid/lose probability was set at 0.75 for each condition. in addition 
to performance accuracy, an overall pavlovian performance bias score 
was calculated by averaging reward-based invigoration and punishment-
based suppression.
Results: While there was no overall accuracy difference between groups 
pooled across all four conditions, patients were more accurate dur-
ing nogo-to-Win and less accurate during nogo-to-avoid-loss. 
analysis of  the pavlovian performance bias indicated less bias in 
patients compared to controls. This finding appears to be driven by 
paradoxically better performance by patients in the nogo-to-Win 
condition and equivalent performance within patients across the 
nogo-to-avoid-loss and go-to-avoid-loss conditions. in controls 
the nogo-to-avoid-loss and go-to-avoid-loss was differentially 
affected in controls consistent with a pavlovian bias enhancement dur-
ing nogo-to-avoid-loss.
Conclusion: an orthogonalised approach to rl indicated a reduction in 
the normative “go” and pavlovian biases in patients, highlighting possible 
disruptions in rl circuitry. reductions in pavlovian biases may alter how 
patients process feedback, leading to both performance impairments as 
well as paradoxical performance advantages relative to controls depending 
on specific task contingencies.
id: 2084048

associaTive inference impairmenT in 
non-affecTive early psychosis

kristan armstrong, mssW; stephan heckers
Psychiatry, Vanderbilt University, Nashville, TN, USA

Background: relational memory, which requires the binding together of 
distinct memory elements, is impaired in patients with established schizo-
phrenia. however, it is unknown whether prominent relational memory 
deficits are present at the onset of psychosis, or develop throughout the 
course of illness. We used the well-established associative inference para-
digm to investigate if  relational memory impairments are present during 
the early stage of psychosis and whether clinical symptoms may predict 
impairment.
Methods: We studied 42 healthy control subjects and 45 matched early 
psychosis patients (mean duration of  psychosis: 15 weeks), comprised 
of  a non-affective psychosis group, meeting criteria for schizophreni-
form disorder (n=24), and an affective psychosis group, meeting crite-
ria for bipolar disorder i with psychotic features (n=21). subjects were 
trained on three sets of  paired associates: 30 house-face pairs (h-f1), 
30 house-face pairs (h-f2, same house and new face), and 30 face-face 
pairs (f3-f4). after training, participants were tested on the previously 
learned pairs and on 30 new face-face pairs (f1-f2), whose relation-
ship could only be inferred through overlapping associations with the 
same house.
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Results: relational memory ability differed between the three groups (pair 
type by group interaction: f = 3.74, p < 0.05), with healthy controls (p 
<0.001) and affective psychosis patients (p < 0.001) showing significantly 
greater accuracy for relational (f1-f2) than non-relational (f3-f4) pairs. 
This effect was not seen in the non-affective psychosis group (p > 0.05). 
healthy controls (p < 0.001) and affective psychosis patients (p < 0.05) 
showed greater relational memory accuracy than the non-affective psycho-
sis group. in patients, relational memory accuracy was negatively corre-
lated with illness duration (p < 0.01), ham-d (p < 0.05), panss negative 
(p < 0.01), panss general (p < 0.05), panss total scores (p < 0.01).
Conclusion: We found evidence for impaired relational memory ability in the 
early stage of a non-affective psychosis. This pattern is consistent with pre-
vious findings of relational memory impairments in patients with chronic 
schizophrenia. We found that greater severity of psychopathology correlates 
with relational memory impairment in early psychosis. The greater impairment 
in the non-affective subgroup suggests that relational memory ability may dis-
criminate between these two psychosis groups early in the course of the illness.
id: 2113423

efficacy and safeTy of abT-126, an 
α7 nicoTinic cholinergic agonisT, in 
TreaTmenT of cogniTive impairmenT 
associaTed WiTh schizophrenia: resulTs 
from a phase 2b sTudy in nonsmokers

earle e bain, md1; deli Wang2; Jun zhao2; george haig1

1. Neuroscience Clinical Development, AbbVie, Inc., North 
Chicago, IL, USA; 2. Data and Statistics Sciences, AbbVie, Inc., 
North Chicago, IL, USA

Background: a previous study in stable subjects with schizophrenia demon-
strated procognitive effects of abT-126, an α7 nicotinic receptor agonist, in 
the nonsmoking subset of subjects. This study evaluated the dose-response 
of abT-126 in the same population.
Methods: design was double-blind, placebo-controlled, parallel-group, 
multicenter. clinically stable subjects receiving antipsychotics were eligible. 
The first ~280 subjects were randomized to placebo or abT-126 25 mg, 
50 mg or 75 mg Qd (stage 1). The next ~150 subjects were randomized 
to either placebo or a selected dose of abT-126 (stage 2) as determined 
by an unblinded interim analysis. Treatment was 24 weeks; however, pri-
mary analysis was comparison of change from baseline to Week 12 on the 
mccb neurocognitive composite score for the selected abT-126 dose vs. 
placebo using a mixed-model for repeated-measures. other efficacy mea-
sures included the upsa-2er and nsa-16.
Results: 432 subjects were randomized; 80% completed the study. mean 
baseline mccb score was 28.6. The 50 mg dose was selected for stage 
2. no statistically significant difference was observed on the change from 
baseline on the primary analysis (ls mean [se] 2.66 [0.54] for abT-126 
50 mg and 2.46 [0.56] for pbo; 1-sided p = 0.398). results for the upsa-
2er (cognitive functional battery) were similarly negative. There was a 
trend for improvement at Week 24 on the nsa-16 total score for abT-126 
50 mg (-4.27 [0.58] v. -3.00 [0.60] for pbo; p = 0.059).
regional differences were observed; us subjects (49% of subjects) showed 
greater improvement vs. placebo on efficacy measures than russian sub-
jects (48% of subjects), who showed larger practice effects and placebo 
responses. There was a statistically significant improvement in us subjects 
for abT-126 50 mg at Weeks 12 and 24 on the nsa-16.
adverse event rates were similar for abT-126 and pbo. most frequent 
(>5%) aes for subjects taking abT-126 were headache and nasopharyngitis.
Conclusion: This study did not demonstrate a procognitive effect for abT-
126 in nonsmokers. very large placebo effects in russia may have affected 
the ability to detect a signal. The improvement in negative symptoms seen 
in us subjects may warrant further study.
id: 2091780

neurophysiological evidence for 
cogniTive conTrol and sTriaTal 
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Background: recent theories suggests that abnormalities of motivation and 
goal-oriented decision-making in schizophrenia may arise due to maladaptive 
reward learning. one potential explanation for such deficits are blunted stria-
tal responses to the anticipation and receipt of rewards. however, cognitive 
control network (ccn) regions such as the dorsolateral prefrontal cortex have 
been implicated in the maintenance, and implementation of value and goal 
representations. in addition, the anterior cingulate cortex has been implicated 
in evaluating conflict monitoring and error detection. The goal of the current 
study was to examine the relative involvement of deficits in the activation of 
striatal versus ccn regions in reinforcement learning in schizophrenia.
Methods: individuals with schizophrenia (scz: n=58) and healthy con-
trols (con: n=36) completed a probabilistic reversal-learning paradigm 
during fmri scanning. during the task, participants choose between two 
stimuli. at the start of each run, one stimulus was correct and rewarded 
80% of the time, the other was incorrect and rewarded 20% of the time. 
The reward contingencies reversed periodically as the participant learned 
the more rewarded stimulus. We used a general linear model analysis to 
code trials for Winstay-loseshift decision making behavior. We also coded 
the final error that preceded a reversal.
Results: scz achieved fewer reversals than con, and demonstrated 
decreased winstay-loseshift behavior. on loseshift compared to Winstay 
trials, scz showed reduced activation compared to con in a network of 
brain regions associated with cognitive control and the maintenance and 
updating of  value representations for goal-oriented decision-making, as 
well as in regions associated with basic reward processing (e.g., striatum). 
importantly, activity in the cognitive control, but not striatal, regions, 
was strongly associated with task performance. further, the relationships 
between diagnosis and task behavior were mediated by alterations in cog-
nitive control network activity, but not by striatal activity.
Conclusion: These findings confirm an important role for frontal-parietal 
cognitive control networks in mediating reinforcement learning impair-
ments in scz, and are consistent with the idea that these cognitive control 
deficits may contribute to a wide range of cognitive and affective dysfunc-
tions. such results provide biological targets for further inquiry as research-
ers attempt to discover new pathways for negative treatment interventions.
id: 2096252

disrupTing gluTamaTergic Transmission 
during neurodevelopmenT resulTs 
in deficiTs in probabilisTic reversal 
learning: links To impaired value 
represenTaTion and negaTive sympToms 
of schizophrenia
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Background: schizophrenia is a neurodevelopmental disorder characterized 
by a wide spectrum of symptoms. The negative symptoms of schizophrenia, 
including deficits in reward-related processing, predict the functional out-
come of patients and are currently unresponsive to available medications. 
The ability to regularly update current representations of reward value, and 
adjust behavior in response to alterations in reward, is required to main-
tain goal-directed behavior. This process can be assessed in the probabilistic 
reversal learning procedure and schizophrenia patients exhibit deficits in 
this task that result from diminished reward sensitivity. our aim was to 
determine whether neonatal phencyclidine (pcp; nmda receptor antago-
nist) treatment produced deficits in value representation in the probabilistic 
reversal learning task in rats.
Methods: rats were administered pcp (10 mg/kg, s.c., n=14) or saline 
(0.9% s.c., n=14) on postnatal day (pnd) 7, 9, and 11 and behavioral 
testing began on pnd 60. rats were tested in the probabilistic reversal 
learning procedure once daily for 20 days. each session consisted of  300 
trials. during each trial two apertures were illuminated and the rat had 
to identify the target location. Target responses were rewarded on 80% 
of  trials and non-target responses were rewarded on 20% of  trials. after 
8 consecutive target responses the reward contingencies switched and 
the previous non-target location became the target location. switching 
continued throughout the session once the target location was correctly 
identified.
Results: overall performance was impaired in pcp- vs. saline-treated rats; 
fewer successful reversals (p<0.05) and a reduction in Win-stay behavior 
(p<0.05) was observed. no difference was observed in lose-stay behavior 
between saline- and pcp-treated rats. inspection of  performance for the 
last 10 days of  training indicated that pcp treatment increased the num-
ber of  trials required to make the initial discrimination and first reversal 
(p<0.05), suggesting that overall learning was impaired. moreover, Win-
stay behavior was also diminished during these initial stages of  the ses-
sion (p<0.05).
Conclusion: disrupting nmda receptor transmission during neurodevel-
opment led to a selective deficit in positive reward sensitivity when animals 
reached adulthood. These findings implicate disrupted nmda receptor 
activity during neurodevelopment as a potential mechanism for the emer-
gence of diminished reward sensitivity observed in schizophrenia.
id: 2117838

does 28-day absTinence increase 
Working memory evoked gamma 
oscillaTions in cannabis dependenT 
paTienTs WiTh and WiThouT 
schizophrenia?

mera sun barr, phd1,3; michelle samantha goodman, msc. 
candidate1; rachel a rabin1; zafiris Jeff  daskalakis2,3; Tony p 
george1,3

1. Biobehavioural Addictions and Concurrent Disorders Laboratory 
(BACDRL), Schizophrenia Division, Complex Mental Illness 
Program, Centre for Addiction and Mental Health, Toronto, ON, 
Canada; 2. Temerty Centre for Therapeutic Brain Intervention, 
Mood and Anxiety Program, Centre for Addiction and Mental 
Health, Toronto, ON, Canada; 3. Division of Brain and 
Therapeutics, Psychiatry, University of Toronto, Toronto, ON, 
Canada

Background: cannabis dependence among patients with schizophrenia rep-
resents a significant co-morbidity resulting in the worsening of positive and 
negative symptoms, however, the effects on cognition are unclear. Working 
memory represents a core deficit in patients with schizophrenia that is asso-
ciated with excessive gamma (30–50 hz) oscillations in the dorsolateral 

prefrontal cortex (dlpfc). given that gamma oscillations are mediated 
by gabaergic inhibitory activity and that cannabis modulates gaba, it 
is possible that cannabis may alter working memory evoked gamma oscil-
lations in cannabis dependent patients with schizophrenia. The aim of this 
study was to evaluate working memory evoked gamma oscillations prior to 
and following a 28-day abstinence period in cannabis dependent patients 
and non-psychiatric controls.
Methods: in an on-going study, we have tested 4 (mean age 25.5 ± 3.9 years) 
medicated patients with schizophrenia and 5 (mean age 27.8 ± 4.3  years) 
non-psychiatric controls prior to and following a 28-day abstinence period. 
all subjects were male. The verbal n-back task administered at the 1- and 
3-back working memory load while eeg was recorded. gamma oscillatory 
power was measured from the frontal electrodes encompassing the dlpfc 
for correct responses to targets and averaged across the entire epoch from 
-1000 to 2000 ms relative to stimulus onset.
Results: reduced gamma oscillatory activity was observed among patients 
with schizophrenia compared to non-psychiatric controls at baseline (1-back: 
cohen’s d=0.686; 3-back: cohen’s d=0.839). following 28-day abstinence, 
gamma oscillatory activity was enhanced among patients with schizophrenia 
(1-back: cohen’s d=0.665; 3-back: cohen’s d=0.903) and controls (1-back: 
cohen’s d=0.511; 3-back: cohen’s d=0.682) compared to baseline.
Conclusion: Though preliminary, these findings suggest that cannabis 
use reduces gamma oscillations in patients with schizophrenia possibly 
through the modulation of gabaergic inhibitory activity. furthermore, 
the increase in gamma oscillations with abstinence suggests that methods 
in which modulate gamma oscillations such as repetitive transcranial mag-
netic stimulation may be a potential treatment for this common and sig-
nificant co-morbidity. supported in part by narsad young investigator 
grant (barr), canadian institute of health research (cihr) operating 
grant mop#115145 (george).
id: 2085663

eeg alpha suppression and TheTa band 
synchronizaTion afTer shorT-Term, 
inTensive Working memory Training in 
severe menTal illness

michael best, m.sc.; daniel gale; mariana borsuk-gudz; 
christopher bowie, phd
Queen’s University, Kingston, ON, Canada

Background: neurocognitive training programs find evidence for working 
memory improvement using computerized training. suppression of the 
alpha frequency of frontal eeg and increased theta band activity during 
cognitive tasks is associated with better task performance, however, indi-
viduals with severe mental illness show reductions in these biomarkers com-
pared to healthy controls.
Methods: 18 individuals with severe mental illness were randomized to two 
weeks of either active or placebo working memory training. active training 
consisted of computerized exercises directly targeting working memory that 
increased in difficulty throughout training. placebo training consisted of 
computerized exercises targeting visual and auditory attention that did not 
increase in difficulty. all participants completed three 1-hour training ses-
sions per week with a facilitator, and were encouraged to complete 40 min-
utes of at-home practice on days without facilitated training. participants 
were assessed one week prior to training and one week after training with 
the Trail making Task parts a and b, letter number sequencing, spatial 
span Task, and the Tower of london Task. participants also had continu-
ous eeg recorded from 64 channels during resting state and computerized 
working memory tasks.
Results: compared to individuals in the placebo condition, individuals in 
the active training condition had a greater increase on the Trail making Task 
b, d = .45, letter number sequencing, d = .76, spatial span backwards, 
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d = 1.0, and Tower of london, d = .81, after training. participants in the 
active training condition also had a greater increase in alpha suppression, 
d’s = .24 - .89, and a greater increase in theta band power, d’s = .24 - .90, 
over midline frontal electrode sites during computerized working memory 
exercises compared to the placebo condition.
Conclusion: Two weeks of computerized working memory training with 
exercises that increase in difficulty and specifically target working memory 
have a greater effect on working memory ability than visual and auditory 
attention training with exercises that remain at the same difficulty. This 
increase in working memory ability is also observable in the synchronization 
of frontal theta activity and the desynchronization of frontal alpha activity 
during task engagement. This suggests that active neurocognitive exercises 
may result in working memory improvements through the facilitation of 
neural synchronization.
id: 2117914

adJuncTive yoga or physical eXercise 
can enhance cogniTive funcTions 
among persons WiTh schizophrenia

Triptish bhatia, ph.d.1; sati mazumdar2; Joel Wood3; he 
fanyin2; raquel e gur, md, phd4; ruben gur3; vishwajit l 
nimgaonkar5; smita n deshpande1

1. Psychiatry, PGIMER-Dr.R.M.L.Hospital, New Delhi, India; 
2. Biostatistics, University of Pittsburgh, Pittsburgh, PA, USA; 
3. Psychiatry, UPMC, Pittsburgh, PA, USA; 4. Department 
of Psychiatry, Perelman School of Medicine University of 
Pennsylvania, Philadelphia, PA, USA; 5. Psychiatry and Human 
Genetics, University of Pittsburgh, Pittsburgh, PA, USA

Background: cognitive dysfunction is a core feature of schizophrenia (sz) 
that is relatively intractable to pharmacotherapy. in uncontrolled trials, 
yoga was reported to improve cognitive function among sz patients, but 
randomized controlled trials(rcT) have not been conducted.
Methods: consenting, clinically stable outpatients with sz (dsm iv cri-
teria) were recruited to a single blind rcT. in addition to routine anti-
psychotic treatment, participants were randomized to receive adjunctive 
yoga training (yT), adjunctive physical exercise (pe) or continued treat-
ment as usual (Tau). yT consisted of  supervised one hour sessions 
(physical postures + breathing exercises) using a manualized protocol, 
6 days / week for 21 days. pe consisted of  supervised manualized aero-
bic exercises with the same frequency and duration. cognitive functions 
were measured blind to treatment arms using the penn computerized 
neuropsychological battery (eight domains of  cognition, speed/accu-
racy). participants were evaluated at baseline, at the end of  3 weeks and 
were followed up over six months.
Results: We randomized 340 participants to yT(n=119), pe (n=106) and 
Tau (n=115) of whom 238 (70%) completed the study (yT=86, pe=75, 
Tau=77). The groups were comparable for age, gender and key physical 
and clinical variables. cognitive enhancement was observed in yT and 
pe groups (significant effect sizes ranged from 0.261 to 0.522). cognitive 
changes were compared using manova. after 21  days, participants in 
both interventions showed significant improvement compared with Tau 
but the patterns of changes differed.yT improvement was greater than Tau 
on speed indices of spatial memory (p=0.023) and emotion (0.024). pe 
was significantly better than Tau for working memory(accuracy (p-0.005); 
speed indices of face memory (p=0.004), working memory (p=0.041), emo-
tion (p=0.022). pe showed greater improvement than yT for accuracy of 
face memory (p=0.038).
Conclusion: adjunctive yT, as well as pe can enhance cognition in patients 
with sz, with differing patterns of improvement. non-pharmacological 
treatment can benefit key aspects of sz disability.
id: 2114076

big science: harmonizing 
neuropsychological measures from 
mulTiple samples for geneTic associaTion 
analysis in The genus consorTium

gabriëlla antonina maria blokland, ph.d.1,2; Tracey lynn 
petryshen1,2

1. Psychiatric and Neurodevelopmental Genetics Unit, Department 
of Psychiatry / Center for Human Genetic Research, Massachusetts 
General Hospital, Harvard Medical School, Boston, MA, USA; 
2. Stanley Center for Psychiatric Research, Broad Institute of MIT 
and Harvard, Cambridge, MA, USA

Background: The genetics of endophenotypes of neurofunction to 
understand schizophrenia (genus) consortium aims to clarify the neu-
robiological role of schizophrenia (scz) risk genes by testing independent 
and polygenic risk variants identified in recent gWas for association with 
cognitive and neuroimaging measures. here we describe the data harmo-
nization process for multi-site neuropsychological data and evaluation of 
case-control differences, in preparation for the genetic analyses.
Methods: fifteen research groups contributed 20 samples with cognitive and 
genetic data, totaling ~4,575 scz cases, ~4640 controls, and ~875 genetic 
risk individuals. a subset of these samples also has structural neuroimaging 
data. literature review and meta-analysis identified cognitive traits with rel-
atively high heritability (h2>0.5) and robust case-control differences. based 
on this, cognitive tests from the maTrics battery (or equivalent tests) have 
been selected as the primary cognitive phenotypes for genetic analysis, in 
addition to general cognitive ability “g”. They cover the cognitive domains 
of processing speed, attention/vigilance, verbal and visual learning, working 
memory, and reasoning/problem solving. To harmonize multi-site cognitive 
data, controls for each test version were pooled after regressing out site, age, 
and sex effects; and standardized residuals were calculated for both cases 
and controls: [(x - predicted x) / residuals sd controls]. z-score data distri-
butions were compared across sites and disease status.
Results: phenotypic analyses confirmed the presence of case-control differ-
ences on the maTrics tests and domains in this sample collection, with 
genetic risk individuals performing at a level in between that of cases and 
controls. The data distributions showed a slight shift in scz means across 
sites. for some of the measures this coincides with a difference in average ill-
ness duration. There were significant differences in illness duration between 
several sites, so further analyses will include this variable as a covariate.
Conclusion: confirming the presence of case-control differences for these cogni-
tive phenotypes is an essential first step in preparation of the planned genetic 
association analyses. association analyses of known scz risk variants and 
polygene sets with cognitive (and neuroimaging) traits in one of the largest sam-
ple collections of its kind may contribute towards understanding the function of 
existing scz risk variants in neural processes underlying scz pathophysiology.
id: 2118755

aberranT salience and iTs relaTionship 
To cannabis-induced psychoTic sympToms

michael bloomfield, ma bm bch mrcpsych1,2; elias 
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Background: cannabis is a widely used recreational drug which increases 
the risk of psychosis. We have recently found that regular cannabis use is 
associated with reduced striatal dopamine synthesis capacity (dsc), con-
trary to a leading interpretation of the dopamine hypothesis which pos-
tulates that elevated striatal dsc causes psychosis by creating “aberrant 
salience” (as). We sought to test the hypothesis that cannabis users exhibit 
as and explore the relationship between as and striatal dsc.
Methods: We tested 17 cannabis users (cu) and 17 age and sex-matched non-
user control via the salience attribution Test (saT), a reaction-time proba-
bilistic reward learning task using cue stimuli that vary along task-relevant 
and task-irrelevant dimensions. measures of adaptive and aberrant salience 
were calculated from latency and subjective reinforcement probability rating 
differences across dimensions. Within cu, cannabis-induced psychotic-like 
symptoms were measured with the psychotomimetic states inventory (psi). 
dsc, indexed as the influx rate constant kicer, was measured in 10 users 
and 6 controls with [18f]-dopa positron emission tomography (peT).
Results: There was no significant difference in as between the groups 
(f[1,32] = 1.12, p=0.30 [implicit]; f[1,32]=1.09, p=0.30 [adaptive]). Within 
cu, there was a significant relationship between cannabis-induced psy-
chotic-like symptom severity and explicit as (r=0.61, p=0.04) and users who 
met dsm-iv-Tr dependency/abuse status criteria had elevated implicit as 
compared to users who did not meet criteria (f[1,15]= 5.8, p=0.03). Within 
controls, implicit as was inversely correlated with whole striatal dopamine 
synthesis capacity (r=-.91, p=.01). Within cu, there were no significant rela-
tionships between as and dsc. cannabis use was associated with the loss 
of an inverse relationship between implicit as and dsc (z=-2.05, p=.04).
Conclusion: These results suggest that regular long-term cannabis use is 
not associated with differences in behavioural measurements of salience 
processing. however, these results indicate a relationship between explicit 
as and cannabis-induced psychotic-like symptom severity, and also show 
preliminary evidence for a difference in implicit as between cannabis who 
do and do not meet dsm-iv criteria for cannabis abuse/dependence. The 
results also indicate a loss of relationship between implicit as and dsc in 
the whole striatum associated with long-term cannabis use.
id: 2119227

The rdoc domain of percepTion: 
hoW iT informs heTerogeneiTy 
and fundamenTal sympToms of 
schizophrenia and oTher disorders

pamela d butler, phd1,2; steven m silverstein, phd3,4

1. Nathan Kline Institute for Psychiatric Research, Orangeburg, 
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Research, Rutgers - University Behavioral Health Care, Piscataway, 
NJ, USA; 4. Department of Psychiatry, Rutgers - Robert Wood 
Johnson Medical School, Piscataway, NJ, USA

Background: rdoc includes perception as a construct in the domain of 
cognitive systems. an rdoc approach to perception involves extending 
research beyond associations with dsm diagnoses, to determine if  altered 
perceptual functioning represents a dimension that contributes to symp-
toms and functioning in a cross-diagnostic fashion.
Methods: This presentation reports data from two studies of this issue, 
covering two perceptual functions: 1) gain control, which refers refers to 
the rate at which a neuron’s output increases with the strength of the driv-
ing input and is a function of surrounding context, was assessed with a 
steady-state visual evoked potential (ssvep) contrast gain paradigm and 
via contrast sensitivity; and 2) visual integration, which refers to the ability 

to represent spatially separated features as belonging to the same edge, sur-
face, or object, was assessed with contour integration and ebbinghaus illu-
sion paradigms.
Results: across developmental disorders, people with schizophrenia 
(n=111) showed impaired ssvep contrast gain and contrast sensitivity 
(p<0.001) compared to controls (n=105), as did people with autism spec-
trum disorders (n=24; p<0.001). however, in a study to determine if  the 
apparently similar visual integration impairments in schizophrenia and 
body dysmorphic disorder are both examples of  perceptual organization 
failure, people with schizophrenia (n=24; p<0.001), but not with body 
dysmorphic disorder (n=20) or obsessive-compulsive disorder (n=20), 
showed impaired contour integration compared to controls (n=20) on 
both tasks, with findings being stronger for the lower level contour inte-
gration task. in addition, unlike in past studies of  schizophrenia, perfor-
mance in the body dysmorphic disorder group was unrelated to level of 
psychotic symptoms.
Conclusion: This supports past data suggesting that impaired perceptual 
organization may be specific to schizophrenia, in that it is not found in other 
psychotic disorders, and that it is related to forms of (fragmented) thought 
disorder that are more characteristic of schizophrenia than other disorders 
such as bipolar disorder. by learning from data such as those presented here, 
when disordered perceptual functions map onto symptoms or classes of dis-
orders, but also when they do not map onto them, we can refine our under-
standing of psychopathology in a manner consistent with rdoc.
id: 2118784

aTTenTion lapses, percepTion and 
cogniTive conTrol in schizophrenia

cameron s carter, md1,2; ryan phillips2; catherine fassbender1; 
Tyler a lesh, ph.d.1; J daniel ragland, phd1; Tara niendam1

1. Psychiatry, U.C. Davis, Sacramento, CA, USA; 2. Center for 
Neuroscience, Univeristy of California at Davis, Davis, CA, USA

Background: attention lapses are considered an aspect of the “generalized 
deficit” in cognition in schizophrenia and recently have been show to have 
an impact on and confound the interpretation of performance on percep-
tual as well as other types of tasks by individuals with the illness. attention 
lapsing and the related phenomenon of “mind wandering” have received 
increasing attention in cognitive neuroscience and we sought to adopt this 
approach to understanding the cognitive and neural basis of attention laps-
ing in people with schizophrenia.
Methods: We used event-related fmri to better understand the cognitive 
and neural mechanisms underlying attention lapsing in healthy young 
control subjects and individuals with first episode schizophrenia. partial 
lapses during stroop task performance were examined using rT distribu-
tion analysis and brain activity during partial lapsing was compared to 
that associated with non-lapse trials. in a second study we used fmri to 
examine brain activity during “total lapses” during aX cpT performance 
in schizophrenia patients and controls.
Results: both healthy controls and patients showed engagement of cognitive 
control networks that was greatest during slow versus fast responses, consis-
tent with previous studies. schizophrenia patients showed increased rT vari-
ability and a higher rate of very long response times, along with decreased 
activation in frontal cortex and other elements of the cognitive control net-
work, suggesting both increased rates of proactive control lapses and impaired 
reactive control. in healthy subjects, increased activity was seen in the default 
mode network during lapse trials, consistent with other studies of “mind wan-
dering”. in contrast, schizophrenia patients showed increased rates of lapsing 
along with reductions in activation in cognitive control networks during these 
trials, without evidence of the dmn intrusions seen in control.
Conclusion: Together these data suggest that attention lapses are an impor-
tant aspect of cognitive impairment in the illness that are qualitatively 
different from the usual “mind wandering” seen in healthy subjects and 
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appear to be related to the cognitive control deficits that have been previ-
ously described in the illness.
id: 2091950

The face processing sysTem in 
schizophrenia does noT possess a core 
funcTional properTy: face-selecTiviTy

yue chen1; stephen maher1; Tor ekstrom1; daphne holt, md, 
phd2; dost ongur, md, phd1

1. McLean Hospital/Harvard Medical School, Belmont, MA, 
USA; 2. Massachusetts General Hospital/Harvard Medical School, 
Charlestown, MA, USA

Background: face perception impairments in schizophrenia have long been 
recognized. yet, the brain mechanisms underlying this socially important 
behavioral problem are elusive. previous studies found altered structures 
of the brain regions subserving face perception in this mental disorder, but 
the functional integrity of the face processing system (fusiform face area 
(ffa), occipital face area (ofa) and superior temporal sulcus (sTs)) has 
remained an outstanding question.
Methods: in this study, we examined functional activation of the face pro-
cessing system during face detection, a basic aspect of face perception, in 
schizophrenia patients (n=23) and healthy controls (n=22). To disassociate 
face-specific processing with general perceptual processing, we measured 
fmri responses during the performance of face detection and a non-face 
comparison task - tree detection. To take into account the variability of indi-
vidual visual capacities, we equated the salience of face and tree stimuli across 
participants according to their perceptual thresholds which were pre-deter-
mined psychophysically. Three levels of visual salience (contrast) were used 
for fmri - perceptual threshold, two times perceptual threshold and 100%.
Results: during face detection, both ffa and ofa regions were similarly 
active in both subject groups. however, the differences in response to face 
vs. tree, an index of face-selectivity, were significantly reduced in ffa of 
patients, especially in the presence of non-salient visual stimuli. sTs was 
virtually inactive during both face and tree detection tasks. These data indi-
cate that while generally responsive during face detection, ffa of patients 
does not differentiate face from non-face stimuli.
Conclusion: This result identifies a lack of core functional property of 
the face processing system - face-selectivity - as a brain mechanism linked 
to face perception impairment in schizophrenia, resolving the mystery 
of patients’ seemingly intact functional brain activation in contrast to 
impaired performance during face perception. This result also points to 
training focused on face stimuli and boosting visual saliency as a potential 
therapeutic venue for improving face perception and social functioning.
id: 2083578

empaThy in schizophrenia: evidence 
from evenT-relaTed poTenTials (erps) 
and behavioral measures

silvia corbera, ph.d1,2; kevin cook, ma2; sophy brocke, ba1; 
corrine Winters, ba1; anna maria poltorak, ba1; bruce e 
Wexler, md2; michal assaf, md1

1. Olin Neuropsychiatry Research Center, Institute of Living, 
Hartford Hospital, Hartford, CT, USA; 2. Psychiatry, Yale School 
of Medicine, New Haven, CT, USA

Background: empathy is a multidimensional construct critical for suc-
cessful social interactions. electrophysiological responses to empathy are 
comprised of  two interacting components: an early-affective component 

(ea) and a late-cognitive one (lc). The ea takes place within the first 
300 ms of  the empathic response, and the lc takes place after that. 
despite recent efforts, these components are not well understood in 
schizophrenia (sz).
Methods: in a previous study, our group examined the empathic com-
ponents in sz using evoked related potentials (erps) in a task with 
pictures of  physical pain. We found that sz showed a decreased ea 
response and deficits modulating the lc one. in this symposium, 
i will present data from a new sample of  patients with sz (n=26) and 
matched healthy controls (hc; n=33) in a novel naturalistic context: 
observing somebody in emotional pain (e.g., in a midst of  a natural 
disaster) or in neutral situations (e.g., walking on the street) with two 
conditions: pain condition (pc) - decided whether the individual was 
in emotional pain; or gender condition (gc) - decided the gender of 
the individual.
Results: preliminary data suggest an enhanced ea response in p180 in sz 
as well as deficits in increasing the pain response in the pc by means of 
a decreased p3 and late positive potential. behavioral evidence revealed 
that both groups performed better when observing a neutral stimuli regard-
less of condition (p<0.001) and were significantly distracted by the painful 
stimuli in the gc (p<0.001) although just the sz showed this distraction in 
the pc (p=0.02) as well. groups also significantly differed in empathic rat-
ings of the pictures (p=0.01), various empathic questionnaires, social cogni-
tion (e.g., alexithymia, Tom, facial affect recognition) and functioning (e.g., 
quality of life, functional capacity). only alexithymia and quality of life 
correlated with the empathic self-ratings of the stimuli (r = -0.33; p= 0.04; 
r = 0.32; p= 0.05) and iri-personal distress correlated with unpleasantness 
when watching the pictures (r = 0.33; p= 0.04).
Conclusion: overall, sz exhibited both behavioral and electrophysiological 
deficits in recognizing when a person is in emotional pain. in this sympo-
sium, i will discuss the potential factors underlying these deficits, and i will 
also compare our results to studies using empathy for physical pain. lastly, 
i will relate our results to other social cognitive constructs and will discuss 
potential implications for treatment.
id: 2084940

cogniTive deficiTs in adolescenT 
subJecTs WiTh psychosis risk syndrome
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1. Shanghai Key Laboratory of Psychotic Disorders, Shanghai 
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University, Tallahassee, FL, USA; 3. Psychiatry, Harvard Medical 
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Background: cognitive deficits are central manifestations of psychosis risk 
syndrome (prs). few studies have directly reported the pattern of cogni-
tive deficits among adolescents with prs. The goal of this study was to 
investigate the cognitive deficits among adolescent prs as well as among 
adult prs.
Methods: prs subjects were recruited using 2 step methods, screened 
using prodromal Questionnaire-brief  version (pQ-b) and interviewed with 
structured interview for prodromal symptoms (sips). Twenty-three ado-
lescent prs subjects (mean age, 15.8 ys, age range 14–17 ys) and 29 adult 
prs subjects (mean age, 24.6 ys, age range 18–37 ys) were included. 25 
healthy adolescents (mean age, 16.2 ys, age range, 14–17 ys) and 35 healthy 
adults (mean age 25.4 ys, age range 18–41 ys) were recruited as the healthy 
controls (hc). cognitive functioning was assessed using chinese version of 
maTrics consensus cognition battery (mccb).
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Results: both prs groups performed significantly worse than their age-
matched control groups in speed of processing and visual learning. 
moreover, the adolescent prs group performed significantly worse than 
the adolescent control group in verbal learning (prs, 24.1 ± 6.2; hc, 
29.1 ± 3.3; f=12.526, p=0.001), working memory (prs, 15.1 ± 4.1; hc, 
18.3 ± 3.0; f=9.533, p=0.003), reasoning (prs, 16.4 ± 6.6; hc, 21.6 ± 4.8; 
f=9.537, p=0.003) and attention/vigilance (prs, 2.1 ± 0.8; hc, 3.0 ± 0.5; 
f=21.333, p<0.001). among the adolescent prs subjects, the performance 
on verbal learning task was also correlated with negative symptom score of 
sops (scale of prodromal symptoms) (r=-0.618, p<0.01).
Conclusion: adolescent prs subjects have more severe cognitive deficits 
as compared to adult prs. The correlation of their verbal learning task 
with negative symptoms supported the neural developmental hypothesis of 
schizophrenia.
id: 2086229

cogniTive efforT in schizophrenia: 
a behavioral economic approach

adam J culbreth1; andrew Westbrook1; Todd braver1,2; deanna 
barch, ph.d.1,3

1. Psychology, Washington University in Saint Louis, Saint Louis, 
MO, USA; 2. Radiology, Washington University in Saint Louis, 
Saint Louis, MO, USA; 3. Psychiatry, Washington University in 
Saint Louis, Saint Louis, MO, USA

Background: recent theories have postulated that the motivational deficits 
associated with schizophrenia may, in part, be due to abnormal effort-cost 
computations. several studies have provided evidence for this hypothesis, find-
ing that individuals with schizophrenia are less likely than controls to exert 
physical effort to obtain monetary rewards. however, this finding has not been 
replicated in the cognitive domain. The current study aimed to extend these 
findings by directly quantifying the subjective cost of cognitive effort among 
individuals with schizophrenia, relative to healthy controls.
Methods: To test the hypothesis about abnormal effort-cost computations, 
we utilized a novel behavioral economics paradigm (Westbrook et  al., 
2013). first, participants practiced increasingly demanding levels of a 
working memory task (n-back: levels n = 1–4) where they were instructed 
to identify letters, presented one at a time on a computer screen, as targets 
or non-targets. next, participants completed a series of 2-alternative forced 
choices during which they choose between repeating a more difficult version 

of the n-back (2–4 back) for more money or an easy version (1-back) for 
less money. The value offered for completing the easy version was stepwise 
titrated, until participants were indifferent between two offers. The indiffer-
ence point, then, reflects the relative cost of the more demanding option for 
that participant, or, alternatively, the subjective cost of effort.
Results: preliminary results support that cognitive effort is more subjec-
tively costly for individuals with schizophrenia relative to healthy controls. 
participants in both groups showed systematic influences of reward and 
task demands on choice patterns. critically, however, participants with 
schizophrenia discounted rewards more steeply, indicating that effort was 
more costly for this group. moreover, effort was more costly, even control-
ling for key differences in objective demand. These results support both that 
behavioral economic methods can be used to investigate diminished cogni-
tive motivation in schizophrenia, and that effort costs are higher among 
those with the disorder.
Conclusion: conclusions: These preliminary results extend recent findings 
of motoric effort abnormalities in schizophrenia by providing evidence in 
the cognitive domain. such findings have important implications to the eti-
ology of abnormalities in goal-oriented behavior in schizophrenia.
id: 2114315

dissecTing The brain’s mechanisms for 
reinforcemenT learning in healTh and 
disease

nathaniel d daw
Center for Neural Science, New York University, New York, NY, 
USA

Background: recent research combining computational modeling and 
experiments have characterized the brain’s mechanisms for reward learning 
in detail. i review the approach and a series of studies from our laboratory 
and our collaborators’ dissecting learning in healthy undergraduates, and 
suggest that these same processes may be disrupted in psychiatric disorders. 
for instance, a prominent hypothesis is that schizophrenia is characterized 
by aberrant associative learning, but research has now distinguished mul-
tiple distinct systems for associative learning, and it is not yet clear how 
these are differentially impacted in the disorder.
Methods: healthy human subjects performed trial-and-error decision tasks 
for monetary gain and loss, while being scanned using functional mri. 
We examine trial-by-trial adjustments in choice behavior and choice-related 
bold signals as a function of the feedback (reward or punishment) 

Table 1. differences between diagnostic groups

outcome variables group
group 
differences

controlled 
analyses*

bip (n = 36)
mean (sd)

sQz (n = 83)
mean (sd)

statistic
u/ X2

sig. effect size
(z/√n)

statistic f sig. effect size
(z/√n)

age 49.52 (7.54) 41.9 (11.57) 638 < 0.001 0.3 - -
sex. men/Women 13 / 23 57 / 26 Χ2 =6.74 0.009 or = 1.35 - -
TmT - cognitive flexibility 2.32 (1.13) 1.72 (1.88) 575.5 0.003 0.29 11.08 0.001 0.12
TmT - processing speed 45.39 (18.29) 90.55 (63.89) 421 <0.001 0.44 - -
premorbid iQ 112.88 (10.01) 89.93 (12.32) 154.5 < 0.001 0.57 - -
Tavec: learning capacity 38.22 (8.7) 33.61 (9.4) 842.5 0.06 - 0.194 0.66
reinforcement learning parameters:
reward sensitivity (r) 0.73 (0.23) 0.44 (0.4) 978 < 0.001 0.27 1.363 0.246
punishment sensitivity (p) 0.54 (0.4) 0.14 (0.25) 422 < 0.001 0.59 6.145 0.015 0.06

bip = bipolar; sQz= schizophrenia group. Х2 =chi-square Test. u = u mann-Whitney Test. sig= p-values of significance level. or = odds ratio. 
TmT = Trail making Test. Wais = Wechsler adult intelligence scale. Tavec = spanish complutense verbal learning Test.
*processing speed, premorbid intelligence Quotient, sex and age used as covariates.
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received. by fitting computational learning models to these timeseries, we 
can dissociate distinct strategies for learning and investigate their neural 
substrates. in recent work using psychiatric populations or trait question-
naires, we have begun to examine how these processes may be disrupted in 
psychiatric disorders, including ocd and depression.
Results: in normal circumstances, subjects’ decisions reflect both a sim-
ple reinforcement rule (repeating previously rewarded actions, known as 
model-free learning) and also a more prospective strategy (consistent with 
learning the structure of the task and evaluating options by mental simu-
lation, known as model-based learning). behaviorally, these strategies are 
dissociably affected by dual-task interference, variations in reward statis-
tics, and covary with individual differences in several other cognitive tasks; 
neurally they are associated with activity (and cortical thickness) in distinct 
cortical areas, but their influences apparently merge at the level of striatum. 
disorders of compulsion, including ocd and substance abuse, are asso-
ciated with a selective impairment in model-based learning, suggesting a 
computational counterpart to the hypothesis that compulsion involves the 
compromise of habitual reinforcement mechanisms.
Conclusion: These core mechanisms for learning and decision are likely to be 
a substrate for compromise in psychiatric disorders; the time is particularly 
ripe to investigate how processes of this sort are affected in schizophrenia.
id: 2119110

presynapTic dopamine: implicaTions 
for goal-direcTed behavior and 
inTeracTions WiTh gluTamaTe

lorenz deserno, md1,2; andreas heinz2; florian schlagenhauf, 
md2,1

1. Max Planck Institute for Human Cognitive and Brain Sciences, 
Leipzig, Germany; 2. Department of Psychiatry and Psychotherapy, 
Charité Universitätsmedizin Berlin, Berlin, Germany

Background: schizophrenia patients suffer from cognitive deficits which 
have been linked to impaired goal-directed behavior. striatal presynaptic 
dopamine is elevated in schizophrenia while the same measure promotes 
cognitive functions in healthy individuals. so far, the impact of striatal pre-
synaptic dopamine on goal-directed behavior and its neural learning signals 
remains unknown. biological theories of schizophrenia postulate aberrant 
dopaminergic modulation of glumatergic plasticity as a key mechanism. 
here, we aim to elucidate these processes by means of computational mod-
elling of goal-directed behavior in combination with multimodal functional 
neuroimaging.
Methods: We use a two-step decision task to examine goal-directed behav-
ior in terms of model-free and model-based choices. computational mod-
eling was applied to analyze the observed choices. 29 healthy participants 
performed the task during fmri and also underwent fdopa peT to 
assess striatal presynaptic dopamine synthesis capacity. glutamate mrs 
(lateral prefrontal cortex and ventral striatum) was acquired in partially 
overlapping healthy volunteers. additionally, 20 patients diagnosed with 
schizophrenia underwent the task behaviorally.
Results: first, we show that higher ventral striatal presynaptic dopamine 
levels promote model-based, goal-directed choices in healthy participants 
and this was accompanied by enhanced model-based, goal-directed signa-
tures in lateral prefrontal cortex. second, we provide evidence that ventral 
striatal presynaptic dopamine correlates negatively with lateral prefrontal 
glutamate levels but positively with ventral striatal glutamate levels. Third, 
schizophrenia patients displayed severely impaired model-based, goal-
directed behavior.
Conclusion: here, we show that higher ventral striatal presynaptic dopamine 
levels bias towards more goal-directed choices in healthy individuals while 
schizophrenia patients did not show hallmarks of goal-directed behavior. in 
healthy participants, higher ventral striatal presynaptic dopamine levels also 
promote goal-directed signatures in lateral prefrontal cortex. further, ventral 

striatal presynaptic dopamine interacts differently with striatal and prefron-
tal glutamate as surrogate markers of synaptic plasticity. These findings point 
towards a fine-tuned regulation of presynaptic dopamine acting in a narrow, 
optimal window. a disruption of this balance may result in reduced capaci-
ties for goal-directed behavior as observed in schizophrenia patients.
id: 2084049

skills of daily living in schizophrenia 
and eXposure To herpes simpleX virus 1

smita n deshpande, md1; Triptish bhatia1; sati mazumdar4; 
gyandeepak shah1; faith dickerson, ph.d., m.p.h.3; robert 
yolken3; vishwajit nimgaonkar, doctor2

1. Psychiatry, PGIMER-Dr.R.M.L.Hospital, New Delhi, India; 
2. Psychiatry and Human Genetics, University of Pittsburgh, 
Pittsburgh, PA, USA; 3. Stanley Neurovirology Laboratory, Johns 
Hopkins School of Medicine, Baltimore, MD, USA; 4. Biostatistics, 
University of Pittsburgh, Pittsburgh, PA, USA

Background: herpes simplex virus, type 1 (hsv-1) causes lifelong latent 
infection in sensory ganglia (~60% of adults), with periodic lytic recurrences 
in mucosal membranes. post-mortem studies suggest that latent infection 
also occurs in the brain, with severe encephalitis in immune-compromised 
individuals. exposure to hsv-1 is not a proven risk factor for schizophre-
nia (sz), but it has been replicably associated with cognitive dysfunction 
among sz patients. as cognitive impairment adversely affects daily living 
skills, we explored hsv-1 exposure in relation to daily living skills.
Methods: indian patients with schizophrenia (dsm iv criteria) were 
assessed using the diagnostic interview for genetic studies (digs) and the 
independent living skills scale (ilss); hsv-1 exposure was assessed with 
serological igg antibody assays. linear regression was used to examine the 
association of hsv-1 exposure status with ilss total scores; covariates 
included age, gender and socioeconomic status.
Results: among 254 participants, more women were exposed to hsv-1 (men 
43%, women 56.5%). There was significant association between hsv-1 
exposure and total ilss score (self  rated) (f (2, 251)=8.164, p=0.005) after 
covarying for age and gender. in informant rated version of ilss, hsv-1 is 
associated with domains of money management (f(2,171)=5.18, p=0.007)
and job seeking (f(2,139)=3.28, p=0.041). after considering cognitive and 
clinical variables in linear regressions money management remains signifi-
cant in both versions.
Conclusion: hsv-1 exposure is associated with impairment in daily living 
skills in sz. as exposure is common, the associations have substantial pub-
lic health significance.
id: 2114132

Working memory subprocesses and 
caTechol-o-meThylTransferase 
val158meT polymorphism in 
schizophrenia paTienTs, bipolar 
disorder paTienTs, and Their relaTives

daphne dionisio, phd1; peter a lynn, b.a.3; scott r sponheim, 
ph.d.2,3

1. Psychology, Glendale Community College, Glendale, CA, USA; 
2. VA Medical Center, Minneapolis, MN, USA; 3. University of 
Minnesota, Minneapolis, MN, USA

Background: schizophrenia is known to be characterized by working memory 
deficits. however, it is unknown whether theses deficits are specific to subpro-
cesses of maintenance, monitoring, and manipulation. additional research 
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is needed to investigate whether these deficits are specific to schizophrenia or 
are also present in bipolar disorder. given research supporting a genetic lia-
bility for both disorders, subprocess deficits were also assessed in first-degree 
relatives of schizophrenia and bipolar disorder. finally, comT val158met 
polymorphism has previously been associated with working memory func-
tion. This polymorphism was associated with performance on the subpro-
cesses of working memory to investigate whether subprocess deficits are 
more common among particular comT genotypes of this polymorphism.
Methods: patients with schizophrenia, their first-degree biological rela-
tives, patients with bipolar disorder, their first-degree biological relatives, 
and nonpsychiatric controls were genotyped for the comT val158met. 
additionally, performance scores from all participants were calculated for 
the spatial delayed response Task (maintenance), self  ordered pointing 
(monitoring), digit span backwards (low-demand manipulation) and 
letter number sequencing (high-demand manipulation).
Results: results showed that schizophrenia patients and their relatives 
performed worse on maintenance, low-demand manipulation and high-
demand manipulation tasks compared to controls and patients with bipo-
lar disorder. no genotype group differences were found across diagnostic 
groups. examinations of genotype differences within diagnostic groups 
revealed for the low-demand manipulation task, schizophrenia patients 
with the val homozygote trended towards performing worse than hetero-
zygote patients. for the high-demand manipulation task, met homozygous 
schizophrenia patients performed worse than heterozygous patients.
Conclusion: results indicate that schizophrenia patients have impairments 
in maintenance and manipulation subprocesses of working memory. These 
deficits are shared with their relatives, suggesting a genetic component to 
this deficit. no deficits were found in either bipolar patients or bipolar rela-
tives, indicating that working memory deficits are not associated with this 
disorder and that the pathophysiology of bipolar disorder is distinct from 
schizophrenia. finally, there may be val158met genotype group differences 
in working memory within schizophrenia patients and this genotype merits 
further exploration.
id: 2087671

compuTaTional parameTers of 
reinforcemenT learning in 
schizophrenia: a comparison WiTh 
bipolar disorder

aida farreny, psychology, msc clinical psychology1; angel del 
rey-mejías2; gemma escartin1; Judith usall1; nuria Tous1; Josep 
maria haro1; susana ochoa1

1. Parc Sanitari Sant Joan de Déu - CIBERSAM, Barcelona, Spain; 
2. Hospital General Universitario Gregorio Marañón, School of 
Medicine, Universidad Complutense, CIBERSAM, Madrid, Spain

Background: schizophrenia involves marked motivational and learning 
deficits that may reflect impairment in reward processing. We aimed to 
explore reward (r) and punishment (p) sensitivity parameters based on the 
Wisconsin card sorting Test (WcsT), study their association with cogni-
tive variables and compare them between schizophrenia and bipolar disor-
ders. if  reinforcement parameters are dependent on the pathophysiology of 
negative symptoms, these abnormalities may not be presented in bipolar.
Methods: a sample of 83 individuals with schizophrenia and 36 with bipolar 
disorder were assessed with the WcsT. cognitive outcomes were premorbid 
intelligent Quotient, The Trail making Test and The spanish complutense 
verbal learning Test. computational modeling was performed using the r 
syntax developed by bishara et al. (2010) to calculate r (reward sensitiv-
ity) and p (punishment sensitivity). schizophrenia and bipolar group dif-
ferences were studied using nonparametrics; and with mancova using 
processing speed, premorbid iQ, age and sex as covariates.
Results: cognitive outcomes, r and p parameters were significantly superior 
in bipolar individuals. When comparing schizophrenia and bipolar groups 

through controlling for covariables, the abnormalities in p parameter and cog-
nitive flexibility were the outcomes that remained significant for schizophrenia.
Conclusion: decreased punishment sensitivity and cognitive flexibility 
appeared to be more idiosyncratic of schizophrenia. both diagnostic groups 
showed inferior levels of reward sensitivity than those previously reported 
in healthy controls (cella et al., 2013). cognitive deficits may carry some 
confusion regarding the magnitude of reward processing abnormalities.
id: 2088830

reinforcemenT learning deficiTs in 
schizophrenia

gagan fervaha, bsc, phd(c)1,2; george foussias, md phd 
frcpc1,2; ofer agid, md1,2; gary remington, md, phd1,2

1. Schizophrenia Division, Centre for Addiction and Mental Health, 
Toronto, ON, Canada; 2. Institute of Medical Science, University 
of Toronto, Toronto, ON, Canada

Background: several studies have demonstrated that patients with schizo-
phrenia demonstrate impairments in reinforcement learning, including 
learning from positive and negative feedback. The present study examined 
whether patients with schizophrenia, who are relatively early in the disease 
course, are differentially impaired in learning from rewards versus punish-
ment, while controlling for general learning ability.
Methods: Thirty-six patients with schizophrenia and twenty-four healthy 
control subjects, aged 18–35  years, completed the probabilistic selection 
task. for this task participants are initially trained to choose the cor-
rect stimulus in high-, medium-, and low-probability stimulus pairs, cor-
responding to 80%, 70% and 60% correct feedback, respectively. after 
adequate training, which entailed developing a preference for the more 
rewarded stimuli in each probability condition during the same block or 
training for 6 blocks, participants were tested on novel combinations of 
stimuli.
Results: Twenty-two patients with schizophrenia (61%) and twenty-two 
healthy control subjects (92%) adequately learned to choose the most 
rewarding stimulus over the least rewarding stimulus during the testing 
phase; patients were significantly less likely to demonstrate adequate 
learning performance (p<.05). only patients who demonstrated ade-
quate learning were included in the subsequent analyses; these patients 
did not demonstrate significant impairments in their learning of  any of 
the stimulus pairs during the first block of  training trials (all p’s>.05). 
for the novel test pairs patients showed a decreased preference for avoid-
ing the least rewarded stimulus (p<.05), but did not differ from healthy 
control subjects in their preference for selecting the most rewarding stim-
ulus (p>.05).
Conclusion: many patients with schizophrenia show impairments in rein-
forcement learning; patients simply do not learn reward contingencies, even 
gradually after several hundreds of trials. even the patients who demonstrate 
adequate learning of reward contingencies evidence deficits in their use of 
reward information to guide decision making. as previous work has demon-
strated relatively unimpaired punishment-driven learning in chronic patients 
with schizophrenia, a larger sample size is required to confirm the observed 
impairments in learning from negative outcomes in early-course patients.
id: 2079527

finding The missing sTimulus mismaTch 
negaTiviTy (mmn) in early psychosis: 
alTered mmn To violaTions of an 
audiTory gesTalT

derek fisher, ph.d.1,2; erica rudolph1; emma ells1; shelagh abriel1; 
debbie campbell1; philip g Tibbo, md2; dean salisbury, phd3
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1. Department of Psychology, Mount Saint Vincent University, 
Halifax, NS, Canada; 2. Department of Psychiatry, Dalhousie 
University, Halifax, NS, Canada; 3. Department of Psychiatry, 
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Background: The mismatch negativity (mmn) is an eeg-derived event-
related potential (erp) elicited by any violation of a predicted auditory 
‘rule’, regardless of whether one is attending to the stimuli, and is thought 
to reflect updating of the stimulus context. chronic schizophrenia patients 
exhibit robust mmn deficits, while mmn reduction in first-episode and early 
phase psychosis is significantly less consistent. Traditional two-tone mmn 
measures of sensory information processing may be considered too simple for 
use in early phase psychosis in which pathology has not progressed fully, and 
a paradigm that probes higher order processes may be more appropriate for 
elucidating auditory change detection deficits. This study investigated whether 
mmn deficits could be detected in early phase psychosis (ep) patients using 
an abstract ‘missing stimulus’ pattern paradigm (salisbury, 2012).
Methods: The stimuli were 400 groups of six tones (1000 hz, 50 ms dura-
tion, 330 ms stimulus onset asynchrony), which was presented with an inter-
trial interval of 750 ms. occasionally a group contained a deviant, meaning 
it was missing either the 4th or 6th tone (50 trials each); the paradigm is 
unique because its mismatch is the absence of a sound rather than the pre-
sentation of a new one. eeg recordings of 13 ep patients and 15 healthy 
controls (hc) were collected. hcs were matched as closely as possible to 
the clinical group with respect to age and gender. patients and controls did 
not significantly differ on age or years of education.
Results: analyses of mmn amplitudes elicited by missing stimuli revealed 
amplitude reductions in ep patients, suggesting that these deficits are pres-
ent very early in the progression of the illness. While there were no correla-
tions between mmn measures and measures such as duration of illness, 
medication dosage or age, mmn amplitude reductions were correlated 
with positive symptomatology (i.e. auditory hallucinations).
Conclusion: These findings suggest that mmns elicited by the ‘missing 
stimulus’ paradigm are impaired in psychosis patients early in the progres-
sion of illness and that previously reported mmn-indexed deficits related 
to auditory hallucinations in chronic patients may also be present in ep 
patients. as such, this paradigm may have promise in identifying early pro-
cessing deficits in this population.
id: 2084469

The effecT of encenicline, an 
α7 poTenTiaTor, on memory and 
neuroTransmiTTer release in raTs

d flood1; m huang2; d bertrand3; d hilt1; g koenig1; h y 
meltzer2

1. FORUM Pharmaceuticals Inc., Watertown, MA, USA; 
2. Psychiatry and Behavioral Science, Northwestern University 
Feinberg School of Medicine, Chicago, IL, USA; 3. HiQScreen, 
Geneva, Switzerland

Background: numerous neuropsychiatric conditions are characterized 
by impaired cognition, which reduces quality of life and limits function. 
previous clinical and preclinical studies have validated the rationale for α7 
receptor (α7r) agonists as a procognitive treatment strategy across cns 
disorders. encenicline, an α7r partial agonist in clinical development for 
cognitive dysfunction in schizophrenia and alzheimer’s disease, primes the 
α7r at low concentrations to potentiate the effects of acetylcholine (ach). 
in this study, the effects of encenicline on neurotransmitter systems and 
cognition in rats were examined.
Methods: encenicline α7r binding and function were characterized in 
vitro by measuring (1) the displacement of methyllycaconitine (mla) 
and α-bungarotoxin by encenicline; (2) the binding selectivity against >60 
molecular targets; and (3) ion currents in Xenopus oocytes transfected with 

human α7rs. in animal studies, rodents were administered an oral, intra-
peritoneal, subcutaneous, or continuous minipump dose of encenicline. 
Then neurotransmitter release in the rat brain and memory in an object 
recognition task were evaluated.
Results: encenicline bound to α7rs, significantly increased currents 
through α7rs, and improved memory of  rats. moreover, encenicline 
significantly enhanced the release of  ach, glutamate (glu), and dopa-
mine (da) in prefrontal cortical areas of  the rat brain at low concentra-
tions. mla blocked neurotransmitter release and procognitive effects. 
in electrophysiology experiments of  encenicline with ach in Xenopus 
oocytes, desensitization occurred at free drug concentrations of  enceni-
cline >3 nm, while lower concentrations (~0.3 nm) increased the ach-
evoked response.
Conclusion: The concentrations of encenicline that potentiated ach-evoked 
currents and neurotransmitter release in oocytes were consistent with pro-
jected brain free drug concentrations that enhanced procognitive effects in 
preclinical animal studies and in completed clinical trials. The data in the 
current study indicate that at subnanomolar free brain levels, encenicline 
acts as an α7r partial agonist by potentiating ach-induced currents in 
vitro, and enhancing neurotransmitter release and memory in rats. further, 
encenicline may potentiate α7r-mediated release of ach, glu, and da in 
brain regions that govern cognition. Thus, low doses may sufficiently stimu-
late procognitive effects while maintaining a favorable tolerability profile.
id: 2124067

paTienTs WiTh schizophrenia have 
difficulTies WiTh Time order aT The 
sub-second level: an elemenTary 
disTurbance?

anne giersch, md phd; patrick poncelet; rémi capa
Fédération de Médecine Translationnelle de Strasbourg, INSERM, 
Strasbourg, France

Background: We repeatedly showed that patients have difficulties following 
events over very short intervals at an implicit level (<20ms, lalanne et al, 
2012, schizophr bull). We suggested this might reflect a disruption of time 
continuity, and sub-tend a range of disorders ranging from language to 
self  disorder (capa et al, 2014, schizophr res; brice et al, 2014, frontiers 
in psychol).
Methods: To explore the impact of elementary time disorders, we checked 
to which extent patients with schizophrenia have a difficulty at larger 
delays, and especially when required to give an explicit judgment of time 
order. in experiment 1 (capa et  al, 2014, schizophr res), we compared 
temporal order judgment and simultaneity/asynchrony discrimination in 20 
patients with schizophrenia and 20 matched controls. in both tasks, two 
stimuli were displayed on each side of a screen, with a stimulus onset asyn-
chrony of 0 to 92 ms. in one task subjects had to press to the side of the 2d 
stimulus (temporal order judgment). in the other task they pressed to the 
left side for simultaneous stimuli, and to the right side for asynchronous 
ones. in experiment 2, we explored implicit and explicit timing in the same 
task. We tested new groups of patients and controls, and added a group of 
patients with bipolar disorder. Two prime frames were first displayed on 
the screen, either simultaneously or with an asynchrony of 17 ms (it was 
systematically checked that this asynchrony was undetectable). These two 
frames were then filled in, with a delay of 100 ms between the two filling-
ins. subjects had to press to the side of the second filled-in frame (temporal 
order judgment). a control task consisted in checking the influence of sub-
liminal asynchronous frames when only one frame was filled in and subjects 
had to detect it.
Results: The results showed in all tasks that patients with schizophrenia 
had a difficulty with temporal order judgment. This was true even at delays 
of  92 ms, i.e. in the most easy conditions. patients detected these asynchro-
nies, but were impaired at judging order. moreover implicit mechanisms 
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explored in experiment 2 were also impaired when time order was involved, 
but only in patients with schizophrenia. results were preserved in patients 
with bipolar disorders and were similar in all groups in the detection task.
Conclusion: The results suggest that elementary time disorders have an 
impact on the ability to order events, consistent with the proposal that it 
impacts the temporal structure of consciousness.
id: 2117936

elecTrophysiological evidence for 
impaired disTracTor suppression in 
schizophrenia

James m gold, ph.d.1; r sawaki2; sabiha k kaiser, psychology 
b.a1; c J leonard3; britta hahn, ph.d.1; s J luck3

1. Psychiatry, MPRC, U. Maryland. SOM, Baltimore, MD, USA; 
2. Psychology, University of Birmingham, Birmingham, United 
Kingdom; 3. Psychology, University of California, Davis, CA, USA

Background: recently, we reported eye movement and erp evidence that 
people with schizophrenia (psz) focus their processing resources in an 
overly narrow and intense fashion impacting Wm and attentional control. 
here we examine this issue with a simple target detection task using a par-
adigm where controls demonstrate active suppression of distractors that 
match the color of search targets following initial capture by the distrac-
tor. if  feature search templates are abnormally intense in psz, they should 
show enhanced capture by distractors that match the target feature appear-
ing at irrelevant locations.
Methods: Twenty psz and 20 healthy controls (hc) participated. subjects 
were instructed to attend to a central colored circle (red, green, or blue were 
targets on different blocks) flanked by a lateral filled colored circle on each 
side. subjects made a target color present/absent judgment on each trial. 
Target colors appeared on 10% of trials: 90% of trials had a grey central circle. 
one flanking nontarget circle sometimes matched the target color. a 60-trial 
visual change localization task was used to assess working memory capacity.
Results: in hc, arrays containing a target-color distractor elicited a brief  
n2pc component (reflecting a capture of attention) followed by a large pd 
component (reflecting a suppression of the attention shift). in psz, a large 
and long-lasting n2pc was observed, with no pd, indicating an overcom-
mitment of attention to the target-color distractor. pd amplitude was sig-
nificantly greater in hc than sz whereas n2pc amplitude was significantly 
greater in sz than hc. in addition, psz showed significantly elevated theta 
power relative to hc. despite being abnormally elevated, higher theta power 
was correlated with better task performance, with greater pd amplitude on 
color matching distractor trials, and with increased working memory capac-
ity, exclusively in psz. These correlations were absent or reversed in hc.
Conclusion: in hc, irrelevant distractors briefly capture attention, but this 
is then actively suppressed, evidenced in the pd. psz were unable to sup-
press processing of features that match a stored search template, resulting 
in greater allocation of attention to an irrelevant location. These results 
demonstrate that the focusing of spatial attention can be disrupted by the 
influence of task representations stored in memory.
supported by nimhmh065034
id: 2079187

Working memory capaciTy limiTaTions 
in schizophrenia

James m gold, ph.d.
Psychiatry, MPRC, U. Maryland. SOM, Baltimore, MD, USA

Background: background: impairments in working memory(Wm) have 
been a central focus of cognitive neuroscience research in schizophrenia 

for over 20 years with robust evidence of impaired behavioral performance 
coupled with aberrant neurophysiology during the performance of working 
memory tasks. however the precise mechanisms implicated in Wm capac-
ity reduction have remained obscure as has the clinical significance of Wm 
impairment.
Methods: methods: a series of case-control experiments will be reviewed 
where we have used variants of simple visual change detection and change 
localization tasks to estimate Wm capacity and the role of selective atten-
tion in Wm encoding. correlational analyses include over 100 people with 
schizophrenia (psz) and 100 healthy controls (hc).
Results: results: psz show robust reductions in Wm capacity (cohen’s d 
> 1.0). These capacity reductions do not appear to be related to failures 
in filtering distractors at the encoding stage, a critical mechanism impli-
cated in normal individual differences in Wm. in contrast, multiple lines of 
behavioral and electrophysiological evidence suggest that psz may focus 
attention in an overly narrow and intense fashion resulting in capacity 
reduction. Wm capacity is robustly correlated with general cognitive abil-
ity in both psz and hc, and Wm accounts for approximately 40% of the 
between-group differences in iQ and general neuropsychological perfor-
mance. however, Wm capacity shows minimal relationship with measures 
of symptom severity or employment status.
Conclusion: conclusions: Wm impairment is a key feature of the broad 
impairment of higher-order cognitive functions observed in psz. somewhat 
surprisingly, it appears that symptomatic and functional outcome signals 
may be diminished, as cognitive measures become more process specific. 
importantly, it appears that the determinants of Wm performance in psz 
may be different than in hc. This is a challenge to the rdoc approach that 
presupposes continuity of function in critical neural systems from health 
to disease. research on normal individual differences needs to be supple-
mented by research on illness-emergent alterations in neural systems.
id: 2117867

mulTimodal eXercise improves 
sympToms, cogniTion and 
neuromuscular performance in 
persisTenT menTal illness

carolina maria gonzalez1; martin strassnig1; philip d harvey, 
phd1; Joseph signorile2; melanie potiaumpai2; matthew romero2

1. Psychiatry, University of Miami Miller School of Medicine, Miami, 
FL, USA; 2. Kinesiology and Sports Science, University of Miami 
School of Education and Human Development, Miami, FL, USA

Background: in addition to psychotic and mood symptoms, cognitive defi-
cits are major determinants of disability in the persistent mental illnesses 
(pmi) schizophrenia and bipolar disorder. There are also high rates of 
physical health limitations that amplify these pre-existing symptomatic and 
cognitive deficits through additive or even interactive effects on disability. 
We developed a novel multimodal physical exercise training program aimed 
at improving physical limitations in obese persons with pmi.
Methods: eight week, high-speed circuit training twice a week, using 11 
computerized keiser pneumatic exercise machines targeting different 
muscle groups. participants performed 3 circuits of 10–12 repetitions with 
computer-adjusted load on the eleven machines moving from machine 
to machine with minimal recovery, performing the concentric phases of 
each exercise as fast as possible and the eccentric phase for two seconds. 
increases in loading across the training period were based on plateaus in 
power production for individual exercises as defined by failure to increase 
power by at least 5% across two training days.
Results: We recruited a sample of  12 (9m, 3f), community-dwelling obese 
patients with schizophrenia (n=9) and bipolar disorder (n=3). mean 
age was 44.0 ± 12  years. mean bmi was 33.3 ± 5.7. participants showed 
significant increases in strength and power in all major muscle groups. 
There were significant positive cognitive changes measured with bacs 
by a trained rater: bacs summary scores improved significantly (t=-3.3; 
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p=0.008), as did digit sequencing and symbol coding T-scores (t=-3.07; 
p=0.01) and t=-4.5; p=0.001, respectively). in contrast, verbal memory 
and verbal fluency T-scores did not improve (t=-1.8; p=0.096 and 
t=-0.82; p=0.43, respectively). cdss scores improved significantly (t=5.2; 
p=0.002). panss scores all showed significant improvements including 
panss positive (t=3.4; p=0.003), panss negative (t=3.3; p=0.004), 
panss general (t=3.8; p=0.001) and panss Total symptoms scores 
(t=3.9; p=0.001).
Conclusion: in addition to significant improvements in neuromuscular 
performance, predictive of everyday functioning, there were unexpectedly 
large positive changes in cognition and mood. The cognitive domains that 
showed the greatest improvements (memory and processing speed) are the 
most highly predictive measures of disability in schizophrenia. moreover, 
the improvements seen in depression suggest this type of exercise interven-
tion may be a valuable add-on therapy for bipolar depression.
id: 2118145

brain-behavior phenoTyping of 
youThs aT risk for psychosis in a 
populaTion-based sample

raquel e gur, md, phd; monica e calkins; kosha ruparel; 
Theodore satterthwaite; daniel h Wolf, mdphd; Tyler moore; 
ruben c gur, phd
Psychiatry, University of Pennsylvania, Philadelphia, PA, USA

Background: early identification is prerequisite for effective prevention 
and intervention. a  growing literature has examined the clinical course 
of  help-seeking individuals with prodromal presentation. The inclusion of 
brain-behavior measures has added to the prediction of  clinical course. 
a challenge for early detection is finding youths on a trajectory to psy-
chosis before they become help seeking. such efforts require population-
based samples. The goal of  the present study was to examine prospectively 
youths who have endorsed psychotic symptoms and evaluate neurocog-
nitive functioning and brain structure and function cross-sectionally and 
longitudinally.
Methods: The philadelphia neurodevelopmental cohort includes about 
9,500 genotyped youths (age 8–21) who presented to pediatric clinics at 
children’s hospital of philadelphia. They had a structured clinical inter-
view including measures of psychosis spectrum symptoms. a computerized 
neurocognitive battery (cnb) evaluated performance (accuracy, speed) of 
executive function, episodic memory, complex cognition, emotion pro-
cessing, sensorimotor speed. a subsample (1,500) underwent neuroimag-
ing including smri, dTi, fmri and perfusion. follow-up of psychosis 
spectrum (ps, n=300) and typically developing (Td, n=200) individuals at 
~2 years interval included comprehensive clinical assessment and repeated 
cnb and neuroimaging.
Results: The psychosis spectrum group (ps) showed deficits in neurocogni-
tive performance across several domains that were more pronounced for 
accuracy than for speed. The deficits implicate executive-control, episodic 
memory and social cognition systems. mri volumetric analysis indicated 
overall lower intracranial volume in the ps group and reduced volume spe-
cific to gray matter in several cortical and subcortical regions. functional 
mri showed reduced resting connectivity and impaired activation for 
a working memory and emotion identification tasks. ps at intake who 
remained ps at follow-up performed worse on social cognition and face 
memory as well as verbal reasoning speed, compared to those who were 
asymptomatic at follow-up. These trajectories are correlated with multi-
modal neuroimaging parameters.
Conclusion: We found that the pattern of neurocognitive impairment and 
neuroimaging abnormalities in ps ascertained in a population-based sample 
is similar to that observed in help-seeking youths at clinical risk. deficits in 
social cognition portend persistence of psychotic features and therefore a tar-
get for intervention.
id: 2115921

does gender eXerT a moderaTing 
influence on social perspecTive-Taking 
in schizophrenia?

gretchen l haas, phd3,1; sarah m honsaker3,5; leslie e horton, 
ph.d.2,3; James f luther3,4; matthew W flounders2,3

1. Psychiatry and Psychology, University of Pittsburgh, Pittsburgh, 
PA, USA; 2. Psychiatry, University of Pittsburgh, Pittsburgh, PA, 
USA; 3. MIRECC, VA Pittsburgh Healthcare System, Pittsburgh, 
PA, USA; 4. Epidemiology, University of Pittsburgh, Pittsburgh, PA, 
USA; 5. Psychology, University of Pittsburgh, Pittsburgh, PA, USA

Background: since kraepelin, longitudinal studies of  individuals with 
schizophrenia have generated interest in evidence that females have better 
premorbid adjustment, earlier onset and a milder course of  illness (i.e., 
fewer relapses and hospitalizations) as compared to males. Whether origins 
of  gender-related variance in the course of  illness stem from the neurobi-
ology, clinical symptomatology and/or neurocognitive manifestations of 
the disorder has been inconclusive. using a conventional Theory of  mind 
(false belief) task and a laboratory-based interactive measure of  social 
reasoning or mentalizing ability, we investigated whether gender exerts a 
moderating influence on social perspective-taking in schizophrenia.
Methods: participants (ages 28 to 62  years) were 48 (32% female) clini-
cally stable outpatients with dsm-iv (scid) schizophrenia psychoses 
(sz) and 37 healthy control (hc) individuals (30% female) free from axis 
i disorders. subjects were evaluated on measures of inferential reasoning in 
regard to the mental state of another person: a conventional false belief  
Task (fbT) and a laboratory measure of social reasoning, the movie clips 
Task (mcT). a subset of subjects (32 hc and 27 sz individuals) were also 
administered the hinting Task (hT).
Results: results supported the hypothesized difference between the schizo-
phrenia (sz) and healthy control (hc) samples, based on a one-way 
manova, Wilks’ λ = .84, f(2, 79) = 7.67, p = .001. hc subjects performed 
better than sz subjects on both the fbT, f(1,80) = 7.57, p = .009, and the 
mcT, f(1,80) = 14.36, p<.0001. in association with an overall gender effect 
favoring females, Wilks’ λ = .93, f(2, 79) = 3.12, p = .050, gender differences 
were found, favoring females, on the fbT (p=.048) and the mcT (p =.025). 
gender differences were also observed, favoring females, on the hT (p=.004). 
no diagnosis-by-gender effects were observed, although females consistently 
scored higher than males on average, across all measures for both groups. 
gender effects were driven largely by specific effects for hc subjects.
Conclusion: Whereas among healthy (non-psychiatric) adults, females performed 
better than their male counterparts on social cognitive (perspective-taking) tasks, 
this female advantage was not sustained among individuals with schizophrenia.
This research was supported, in part, by a narsad award (pi: g. haas) 
and va visn4 mirecc funds (site pi: g. haas). contents do not repre-
sent views of the department of veterans affairs or the us government.
id: 2117931

efficacy and safeTy of abT-126, an 
α7 nicoTinic cholinergic agonisT, in 
TreaTmenT of cogniTive impairmenT 
associaTed WiTh schizophrenia: resulTs 
from a phase 2b sTudy in smokers

george m haig, pharmd, mba1; Jun zhao2; earle e bain, md1

1. Neurosciences Development, AbbVie, Inc, North Chicago, IL, 
USA; 2. Data and Statistics Science, AbbVie, Inc., Abbott Park, 
IL, USA

Background: a previous study in stable subjects with schizophrenia demon-
strated procognitive effects of abT-126, an α7 nicotinic receptor agonist, 
only in the nonsmoking subset of subjects. This study evaluated abT-126 
for cognitive impairment in subjects who were current smokers.
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Methods: design was double-blind, placebo-controlled, parallel-group, 
multicenter. eligible subjects receiving stable doses of antipsychotics were 
randomized to abT-126 25 mg, abT-126 75 mg, or placebo Qd for 12 
weeks. smoking restrictions in proximity to cognition testing were not 
applied. post randomization clinic visits were scheduled every 2 weeks. 
The primary analysis was comparison of change from baseline to Week-12 
on the mccb neurocognitive composite score vs. placebo using a mixed-
model for repeated-measures. other efficacy endpoints included the upsa-
2er and nsa-16 total scores.
Results: 157 subjects were randomized and 82% completed the study. 
mean baseline mccb total score in this study was 29.0. no statisti-
cal differences between abT-126 dose groups and pbo were observed 
on change (ls mean [se]) from baseline to Week 12 on mccb neu-
rocognitive composite score (1.42 [0.88], 0.28 [0.81] and 0.41 [0.85], 
respectively, for pbo, 25 mg and 75 mg abT-126). no significant dif-
ferences were detected for the upsa-2er cognitive functional battery 
(3.99 [1.61] pbo, 3.39 [1.49] 25 mg and 1.93 [1.61] 75 mg). The nsa-
16 (negative symptom assessment) showed a trend for improvement at 
the 75 mg dose (-0.86 [0.87] pbo, -0.87 [0.81] 25 mg, -2.80 [0.86] 75mg 
(1-sided p  =  0.053)). rates of  overall adverse events, serious adverse 
events, and adverse events leading to study drug discontinuation for 
abT-126 were similar to those of  placebo. adverse events reported for 
2 or more subjects in either abT-126 dose group were headache, hyper-
tension, insomnia, laceration, muscle tightness and sedation; none were 
statistically different from placebo. There was no evidence of  worsen-
ing underlying psychosis in subjects treated with abT-126 compared 
to placebo.
Conclusion: failure of abT-126 to demonstrate a procognitive effect at 
25 or 75 mg Qd was consistent with the earlier phase 2a study findings, 
in which no cognitive effect was observed in the smoker subgroup despite 
statistically significant cognitive improvements noted in the nonsmokers in 
the 10 - 25 mg Qd dose range. The trend for improvement in negative symp-
toms at the 75 mg dose may warrant further study.
id: 2115828

resilience and inTernalized sTigma

alex hofer, md1; y mizuno, md2; b frajo-apor, md1; g 
kemmler, phd1; a rauch, md1; hiroyuki uchida, m.d., ph.d.2

1. Department of Psychiatry and Psychotherapy, Medical 
University Innsbruck, Innsbruck, Austria; 2. Department of 
Neuropsychiatry, Keio University School of Medicine, Tokyo, Japan

Background: internalized stigma, the inner subjective experience of stigma 
and its psychological effects resulting from applying negative stereotypes 
and stigmatising attitudes to oneself, is a barrier to recovery in patients suf-
fering from schizophrenia. We present preliminary data of a cross-sectional 
study investigating the associations between resilience and internalized 
stigma across patients from austria and Japan.
Methods: clinically stable outpatients with dsm-iv schizophrenia 
between the ages of 19 and 60 were included. diagnoses were confirmed 
with the mini international neuropsychiatric interview (m.i.n.i.). next to 
the assessment of psychopathology by means of the positive and negative 
syndrome scale (panss) the resilience scale (rs-25) as well as the 
internalized stigma of mental illness scale (ismi) were used.
Results: so far, 100 patients were included into the study (Japan: n=60, 
austria: n=40). The two groups were comparable with regard to sociode-
mographic data, panss scores and ismi scores. however, rs-25 scores 
were significantly lower in Japanese as compared to austrian patients 
(109.6 ± 25.2 vs. 130.8 ± 21.7, p<0.001; higher scores indicate higher resil-
ience). in both samples, higher panss scores and lower rs-25 scores 
were associated with a higher level of internalized stigma. The correla-
tion between the severity of symptoms and resilience was significant in the 
austrian sample, but not in the Japanese sample.

Conclusion: Whereas both the severity of  symptoms as well as a lower 
degree of  resilience appear to be associated with an increased inner 
subjective experience of  stigma in patients with schizophrenia, resil-
ience itself  might depend on religious and cultural backgrounds. 
further studies are needed in order to investigate whether thera-
peutic interventions could increase resilience in patients suffering 
from schizophrenia and whether this might have a positive effect on 
patients’ outcomes.
id: 2081287

a sensory-moTor sysTem mediaTing 
loWer and higher-level social 
disTance

daphne holt, md, phd1,2; emily boeke3; garth coombs4; 
stephanie decross1; scott rauch2,5; roger Tootell2,6

1. Psychiatry, Massachusetts General Hospital, Boston, MA, USA; 
2. Harvard Medical School, Boston, MA, USA; 3. Psychology, 
New York University, New York, NY, USA; 4. Psychology, Harvard 
University, Cambridge, MA, USA; 5. McLean Hospital, Belmont, 
MA, USA; 6. Radiology, Massachusetts General Hospitala, 
Boston, MA, USA

Background: social spacing, or “personal space”, is a poorly understood, 
non-verbal process that is disrupted in schizophrenia. like eye gaze and 
facial expressions, personal space, defined as the distance that one individ-
ual maintains from another nearby person, plays an important role in com-
munication with others. although the neural mechanisms mediating social 
spacing-related behaviors are not well understood, studies in non-human 
primates have found that the space near the body is monitored by a network 
of parietal and frontal regions. some neurons in these areas respond best 
to a stimulus moving, or “looming”, towards the head or body, entering 
personal space.
Methods: To localize responses to “looming” stimuli in the human brain 
in healthy subjects and patients with psychotic disorders, we collected 
fmri data in participants while they viewed social (faces) and non-social 
(cars, spheres) stimuli that appeared to move towards and away from the 
viewer.
Results: We found that in healthy individuals, the dorsal intraparietal sulcus 
(dips) and the ventral premotor cortex (pmv) showed selective responses 
to looming social stimuli and were functionally coupled. in addition, 
dips-pmv functional connectivity was negatively correlated with the size 
of personal space. in patients with psychotic disorders, personal space size 
was significantly elevated (compared to healthy subjects) and correlated 
with negative symptom levels. moreover, the patients showed significantly 
greater dips responses to looming social stimuli than controls, which also 
correlated positively with personal space size. since personal space size was 
positively correlated with social anhedonia across several samples, social 
spacing-related behaviors (and activity within the associated parietofrontal 
network) appear to reflect aspects of social motivation and habitual social 
behavior.
Conclusion: Taken together, these findings suggest that comfort with the 
physical proximity of others and day-to-day social motivation require effi-
cient functioning of a parietofrontal network involved in monitoring the 
space near the body. in individuals with psychotic disorders, this network 
may be disrupted, potentially contributing to social anhedonia and with-
drawal. Quantitative measurements of the functioning of this system may 
prove useful in future studies as markers of changes in social functioning in 
people at different stages of psychotic illness.
This work was supported by nih (dh: k23mh076054, ro1mh095904; 
rT: r01ey017081).
id: 2117720
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influence of The laTeral prefronTal 
corTeX on emoTion regulaTion and 
daily funcTioning in schizophrenia

christine i’lee hooker, ph.d.; laura m Tully; david dodell-
feder; sarah hope lincoln; hong yin
Psychology Department, Harvard University, Cambridge, MA, 
USA

Background: lateral prefrontal cortex (lpfc) dysfunction is a well-estab-
lished characteristic of schizophrenia-spectrum pathology related to illness-
chronicity and functional disability. however, the mechanisms by which 
lpfc dysfunction influences symptom expression and functional outcome 
is unclear. normally, lpfc deploys cognitive skills, such as attention and 
inhibition, to manage emotional response to affective stimuli. interpersonal 
conflicts are emotionally challenging events which require the regulation of 
emotion and behavior for successful resolution.
Methods: We used a combination of fmri and experience-sampling meth-
ods to examine whether lpfc deficits associated with schizophrenia-
spectrum pathology create a vulnerability for symptom exacerbation after 
interpersonal conflict. Three schizophrenia-spectrum groups were tested: 
adults with high social anhedonia (a negative schizotypal trait), adults 
with schizophrenia disorder; and adolescents/young adults with a first-
degree relative with schizophrenia. during fmri, participants completed 
an implicit emotion regulation task in which they viewed emotionally pro-
vocative interpersonal social cues. afterwards, they completed an online 
daily-diary questionnaire for 21 days. each evening, participants reported 
occurrence of interpersonal conflict and rated their mood, symptoms, and 
behavior.
Results: results showed that all schizophrenia-spectrum groups had reduced 
lpfc activity in response to emotional stimuli. analysis of daily-diary 
data revealed that the interaction of lpfc activity and interpersonal con-
flict predicts daily mood and behavior. specifically, among people with 
high social anhedonia, lower lpfc activity to positive social signals (e.g. 
accepting>neutral faces) was related to lower positive mood and worse pro-
ductivity. schizophrenia and familial high risk participants showed more 
pronounced lpfc deficits in response to negative social signals, and, among 
those with low lpfc activity, interpersonal conflict was related to the exac-
erbation of negative mood and psychotic symptoms the following day.
Conclusion: These results suggest that social anhedonia is associated with 
reduced lpfc activity when processing social cues, and that reduced 
lpfc control-related mechanisms associated with schizophrenia may be 
a biologically-based vulnerability for symptom exacerbation in response to 
social stress.
id: 2119048

predicTive coding abnormaliTies 
in schizophrenia: relaTionship To 
psychoTic sympToms

guillermo horga, md; clifford cassidy; Jared X van 
snellenberg; anissa abi-dargham, md
Psychiatry, New York State Psychiatric Institute, Columbia 
University Medical Center, New York, NY, USA

Background: converging evidence in schizophrenia indicates that excess 
d2 stimulation in the associative striatum relates to the severity of psy-
chotic symptoms, although the pathway involved in the expression of these 
symptoms remains unclear. a prominent theory suggests that the cognitive 
mechanism ultimately responsible for psychotic symptoms is a disruption 
in predictive learning about sensory information. however, empirical evi-
dence for this theory is scarce and its relationship to the dopaminergic dys-
function in the associative striatum remains an open question.

Methods: We present fmri and behavioral experiments in patients 
with schizophrenia and healthy controls using sensory learning tasks 
(an interval reproduction task and a speech discrimination task, respec-
tively) and computational models of  learning to examine trial-to-trial 
adjustments in subjective perception and in bold signals in sensory 
regions, in particular sensory prediction-error (pe) signals. We also 
examine regional patterns of  striatal connectivity during resting-state 
fmri scans.
Results: our fmri data is compatible with a deficit in sensory prediction 
errors in patients, the magnitude of which relates to severity of auditory 
hallucinations and to increased activity of auditory cortex during silence, 
a well-established neural phenotype of hallucinations (horga et  al., J 
neurosci 2014). behavioral data during the interval reproduction task in 
healthy individuals similarly suggests that abnormalities in sensory learning 
relate to propensity to psychosis-like phenomena in non-clinical popula-
tions. finally, our resting-state connectivity data indicates that regions of 
the auditory cortex involved in auditory hallucinations are strongly con-
nected to the associative striatum and that patients have an overall disrup-
tion in striatal connections.
Conclusion: our recent studies suggest dysfunction in striatal dopamine 
and sensory learning as likely mechanisms underlying psychotic symptoms. 
although the role of dopamine in sensory learning is still unclear, our find-
ings suggest a possible pathway through which abnormal functioning of the 
associative striatum (due to excess dopamine transmission) could impact 
sensory functioning of auditory cortex, leading to hallucinations and per-
haps other psychotic symptoms.
id: 2119044

meg analysis of neTWork oscillaTory 
acTiviTy during The TransiTion inTo 
audiTory verbal hallucinaTions 
(avh-on) and ouT of (avh-off) 
TransiTional periods

Jon m houck, ph.d.1,4; Jason long3,4; Jessica Turner5,4; Jeffrey 
d lewine4,2; charlotte chaze, bs chemistry4; vincent p clark2,4; 
vince calhoun4,6; robert J Thoma, ph.d.3,2

1. Center on Alcoholism, Substance Abuse, and Addictions, 
University of New Mexico, Albuquerque, NM, USA; 2. Psychology, 
University of New Mexico, Albuquerque, NM, USA; 3. Psychiatry, 
University of New Mexico, Albuquerque, NM, USA; 4. Mind 
Research Network, Albuquerque, NM, USA; 5. Psychology, 
Georgia State University, Atlanta, GA, USA; 6. Electrical and 
Computer Engineering, University of New Mexico, Albuquerque, 
NM, USA

Background: magnetoencephalography (meg) was used to identify the 
brain state occurring during the transition into auditory verbal halluci-
nations (avh), and during the transitional period as avhs end. it was 
hypothesized that knowledge of brain state during avh transitional phases 
may help to understand the baseline neural network configuration in which 
avh are created and to understand the network configuration to turn 
avhs off.
Methods: Twenty adult patients with schizophrenia and frequent auditory 
verbal hallucinations underwent meg scanning, using a button-press par-
adigm to signal avh-onset and avh-off during scanning.
Results: after offline preprocessing, epochs for avh onset and offset were 
constructed using 1.5 seconds after the respective motor responses. using 
mne-python, phase slope index (psi) was computed relative to superior 
temporal gyrus (sTg) for avh onset and offset in the theta and alpha 
bands. individual psi estimates were registered to the mni template 
brain using a spherical morphing procedure and compared using paired 
t-tests. The largest changes between avh-onset and avh-off  occurred 
in the theta band. significant differences in psi were detected for left 
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middle frontal gyrus (offset>onset), superior frontal gyrus (onset>offset), 
inferior temporal gyrus (offset>onset), and right orbitofrontal cortex 
(onset>offset). in the alpha band, significant differences in psi were 
detected for left middle frontal gyrus (onset>offset), inferior temporal 
gyrus (onset>offset), and right middle frontal gyrus (onset>offset).
Conclusion: changes in auditory cortex functioning have been documented 
as being associated with the acute experience of avh. The present meg 
analyses show that a unique theta- and alpha-band signature is associated 
with the transition into an avh. This process appeared to reverse itself  
during transition out of avh.
This research is supported by a grant from the center of biomedical 
research excellence (cobre) 5p20rr021938/p20gm103472 (vdc 
& rJT).
id: 2119673

aTTachmenT sTyle as a predicTor for 
The effecTs of oXyTocin on social 
cogniTion

katie W hsih1; brandon chuang3; charltien long4; Jennifer 
akazawa3; sophia vinogradov, md2,3; Josh Woolley2,3

1. School of Medicine, Johns Hopkins University, Baltimore, MD, 
USA; 2. Department of Psychiatry, University of California, San 
Francisco, San Francisco, CA, USA; 3. Mental Health Service, 
San Francisco Department of Veterans Affairs, Medical Center, 
San Francisco, CA, USA; 4. Department of Neuroscience, Johns 
Hopkins University, Baltimore, MD, USA

Background: individuals with schizophrenia have significant deficits in 
social cognition that are strongly associated with functional outcomes, yet 
there are no pharmacologic treatments available to reduce these deficits. 
The neuropeptide oxytocin has been shown to have prosocial effects when 
administered intranasally in humans, suggesting therapeutic potential. 
however, these prosocial effects are not universal. recent research has sug-
gested that individual attachment style might modulate the prosocial effects 
of oxytocin.
Methods: We administered 40 iu of oxytocin and saline placebo intrana-
sally to 38 subjects with schizophrenia and 31 age-matched, healthy controls 
in two randomized, double-blind, placebo-controlled, cross-over studies. 
attachment style and social cognition were assessed with the experience 
in close relationships Questionnaire (ecr) and The awareness of social 
inference Test (TasiT), respectively. We examined how attachment style 
modulates the effect of oxytocin administration on controlled social cogni-
tion (the ability to comprehend indirectly expressed emotions, thoughts, 
and intentions through complex deliberations) in individuals with and 
without schizophrenia using univariate linear regression and pearson cor-
relation analyses.
Results: attachment avoidance predicted the effects of oxytocin on TasiT 
performance (r=0.21, p<0.05); high attachment avoidance predicted 
greater oxytocin-induced gains and low attachment avoidance predicted 
less gains or even losses. attachment avoidance had similar moderating 
effects among males in subjects with schizophrenia (r=0.24, p=0.11) and 
healthy controls (r=0.21, p=0.12). attachment anxiety did not correlate 
with the effects of oxytocin on TasiT performance.
Conclusion: intact social cognitive abilities are associated with better func-
tional outcomes in individuals with schizophrenia. our data suggest that 
individuals with high attachment avoidance may experience greater gains 
in social cognition from intranasal oxytocin, compared to individuals with 
low attachment avoidance or high attachment anxiety. They support the 
further exploration of the moderating factors for oxytocin, and how oxyto-
cin can serve as a potential adjunct treatment to improve controlled social 
cognition in schizophrenia.
id: 2083424

alpha synchrony during cogniTive 
conTrol across The schizophrenia-
bipolar specTrum: findings from The 
bipolar-schizophrenia neTWork on 
inTermediaTe phenoTypes

matthew eldridge hudgens-haney, m.a.1; Justin b knight1; 
lauren e ethridge2; Jennifer e mcdowell1; John a sweeney3; 
brett a clementz, ph.d.1

1. Psychology and Neuroscience, University of Georgia, Athens, 
GA, USA; 2. Psychology, University of Oklahoma, Norman, OK, 
USA; 3. Psychiatry, UT Southwestern Medical Center, Dallas, TX, 
USA

Background: individuals with schizophrenia (sz) and psychotic bipolar 
disorder (bdp) show poor performance on executive and cognitive control 
tasks and may have distinct and shared neurophysiological indicators of dis-
ease risk. The current study examined synchronization of neural responses 
in the alpha range in healthy individuals and individuals with sz and bdp.
Methods: 59 healthy persons (h), 41 sz, and 55 bdp completed blocked 
pro- and anti-saccade tasks while electroencephalography (eeg) data was 
gathered on a 64 channel neuroscan system. Trials consisted of checker-
boards in central and both peripheral visual fields, followed by brightening 
of one peripheral checkerboard (cue) after 5sec. The central checkerboard 
flickered at 15hz. The degree of 10hz (middle of alpha range) synchro-
nization between the 2016 sensor pairs was assessed and compared using 
intersensor phase coherence (isc).
To use isc data from every sensor pair and thus to most accurately and 
comprehensively capture the shared variance in the spatial topographies of 
distributed synchronization of neural responses across time, data reduction 
using spatial principle components analysis (pca) was performed. further 
analyses included only sensor pairs with isc values in the 99th percentile 
(20 pairs each).
Results: There were two significant components: (1) trans-medial occipital 
to parietal and (2) trans-medial occipital connections (limited to extended 
visual cortex). virtual sensors for each pca component indicate a tran-
sient boost in isc for h following presentation of  the checkerboards. This 
is in contrast to both proband groups, who show a decrease from base-
line before plateauing after 1sec for occipital to parietal connections and, 
for occipital to occipital connections, never change from baseline. for 
occipital to parietal connections, all groups show increased isc for anti 
than for pro, with proband groups showing greater task differences than 
h. healthies also show the lowest isc levels though out the tasks, with 
bdp having the greatest. for occipital to occipital connections, h again 
exhibit lowest isc levels than probands, but sz and bdp do not differ.
Conclusion: These results suggest that absolute levels of alpha synchrony, as 
well as cognitive control related modulation, between parietal and occipital 
regions may differ slightly between sz and bdp. They also suggest that 
alpha synchrony within extended visual processing regions is equivalent 
across the schizophrenia-bipolar spectrum.
id: 2119438

associaTions beTWeen cogniTion 
and sTrucTural and funcTional 
connecTiviTy in anTipsychoTic-naïve 
firsT-episode schizophrenia: a sTudy 
descripTion
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bjørn h ebdrup, md, phd1,2; Jayachandra m raghava1,3; 
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Background: cognitive deficits are core features of schizophrenia. The 
impairments are present throughout the course of illness and have major 
impact on the clinical outcome of patients. Thus it is of great impor-
tance to understand the pathophysiology underlying cognitive deficits. 
schizophrenia patients have been shown to have impaired structural and 
functional connectivity in brain regions which are heavily involved in cog-
nitive processing. specifically, positive correlations between cognitive func-
tions such as executive functions and working memory and the structural 
connectivity (measured with diffusion-weighted mri) in frontotemporal 
areas have been demonstrated. similar associations between cognitive 
impairment and functional frontotemporal connectivity (measured with 
resting state fmri) have been reported.
across different studies reduced frontotemporal connectivity appears rela-
tively stable at various stages of the illness. however, direct longitudinal 
evidence of the stability of the cognitive ability and the frontotemporal 
connectivity is warranted. The aim of the study is to examine the relation 
between cognitive deficits and structural and functional connectivity in a 
cohort of antipsychotic-naïve, first-episode schizophrenia patients before 
and after 6 weeks of antipsychotic treatment.
Methods: This is a prospective longitudinal study of 60 initially antipsy-
chotic-naïve first-episode schizophrenia patients and 60 matched healthy 
controls. cognition is assessed with cambridge neuropsychological 
Test automated battery (canTab), brief  assessment of cognition in 
schizophrenia (bacs), Wais-iii (Weschler’s adult intelligence scale, 3rd 
ed.), danish adult reading Test (darT) as well as tests of social cogni-
tion. structural connectivity is measured with diffusion weighted imaging 
(in combination with fiber tracking) and functional connectivity with rest-
ing state fmri on 3 Tesla mr scanner.
Results: in the antipsychotic-naïve state we expect positive correlations 
between cognitive ability and structural and functional connectivity, par-
ticularly between frontal and temporal regions. We expect this correlation 
to persist after antipsychotic treatment.
Conclusion: The study will yield a greater understanding of the interrela-
tions between cognitive deficits and structural and functional connectivity 
in schizophrenia.
id: 2102411

self-referenTial memory in 
schizophrenia: an fmri sTudy

amy m Jimenez, ph.d.1,2; Junghee lee, ph.d.2,1; J k Wynn, 
ph.d.1,2; William powers horan2,1; michael f green, phd1,2

1. Desert Pacific MIRECC, Veterans Affairs Greater Los Angeles 
Healthcare System, Los Angeles, CA, USA; 2. Psychiatry and 
Biobehavioral Sciences, University of California at Los Angeles, 
Los Angeles, CA, USA

Background: social information, especially information related to the self, 
enjoys a special processing status relative to non-social information. one 
advantage of this privileged status is enhanced memory for information 
about oneself, or self-reference memory (srm). self-processing is reliably 
associated with activation in ventrolateral and medial prefrontal cortex 
(pfc) and posterior cingulate/precuneus (pcc/pc). studies of the srm 
effect during encoding show selective engagement of mpfc during “self” 

relative to other semantic processing conditions. previous behavioral work 
in our lab indicated that patients with schizophrenia fail to benefit from this 
memory boost. however, the neural correlates of this deficit are not known.
Methods: in an ongoing study, we have completed a preliminary sample of 
5 schizophrenia outpatients and 2 healthy controls on a self-referential rec-
ognition memory paradigm during event-related fmri. during encoding, 
trait adjectives were judged in terms of their structural features (“case” con-
dition), social desirability (“other” condition), or as self-referential (“self” 
condition). following a 12-minute delay, memory for trait adjectives was 
tested during an unexpected yes-no recognition test.
Results: There were no performance differences between groups at encoding 
in terms of desirability judgments for the trait adjectives. during retrieval, 
both groups demonstrated better recognition (d-prime) for adjectives from 
the “self” and “other” conditions compared to the “case” condition; there 
was no notable difference between the “self” and “other” conditions. fmri 
obtained during encoding indicated that both patients and controls had 
greater activation during the “self” condition relative to the “case” condi-
tion in lateral pfc and orbital frontal cortex (ofc). patients also showed 
increased activation for this contrast in left frontal pole, mpfc, pcc/pc, 
and left posterior parietal lobe. furthermore, patients showed greater acti-
vation during the “self” condition relative to the “other” condition in lat-
eral pfc, ofc, right posterior temporal lobe, and amygdala.
Conclusion: despite comparable behavioral performance between groups dur-
ing encoding and retrieval phases, preliminary analyses suggest that patients 
show greater bold activation than controls while processing self-oriented 
information. When data collection is complete, we can refine the regions that 
distinguish the groups in terms of self-relevant memory processing.
id: 2115433

cogniTive decline in firsT episode 
schizophrenia. hoW can iT illuminaTe 
fuTure TreaTmenTs.

rene kahn, md, phd; manabu kubota; neeltje vanharen
University Medical Center Utrecht, Psychiatry, Utrecht, 
Netherlands

Background: There is growing evidence for progressive brain alterations in 
schizophrenia. in addition, schizophrenia is characterized by global cogni-
tive impairments as well as by deficits in specific cognitive domains such as 
verbal memory and executive functioning. positive correlations between iQ 
and volume of total brain and gm have been foundin patients, but so far 
relationships between change in iQ and change in brain structure over time 
have not been reported. The latter seems particularly relevant in view of 
the above-mentioned changes in brain volume over time in schizophrenia.
Methods: This study investigated the association between iQ and brain 
measures in schizophrenia over time in a longitudinal study comparing 
patients with schizophrenia and healthy controls. mri of the brain and iQ 
scores were obtained at baseline and at three-year follow-up including 84 
patients (mean illness duration of 4.35 years) with schizophrenia and 116 
age-matched healthy controls.
Results: over time, cerebral gray matter volume and volume and thickness 
of the cortex decreased more in patients as compared to controls. patients 
showed additional loss in cortical volume and thickness of the right supra-
marginal, posterior superior temporal, left supramarginal and postcentral, 
and occipital regions. although iQ increased to a similar extent in patients 
and controls, only in the patients change in iQ was significantly correlated 
to change in lateral ventricular volume and cortical volume and thickness 
the latter both globally and in widespread regions across frontal, temporal, 
parietal, and cingulate cortices. These findings were independent of symp-
tom severity, cannabis use, and cumulative antipsychotic medication over 
the interval.
Conclusion: in conclusion, results suggest that in patients who show a rela-
tive decrease in iQ - or a failure to benefit from practice - over time, brain 
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loss is more prominent than in those patients who do not display cogni-
tive decline during the first years of their illness. This subgroup of patients, 
characterized as it is by both brain loss and cognitive underperformance, 
may be both clinically and genetically distinct with implications for diagno-
sis, treatment and drug development in schizophrenia.
id: 2117744

diffusion Tensor imaging of The 
eXecuTive and reWard neTWorks: 
relaTionship To risk Taking behavior

katherine helen karlsgodt, ph.d.2,1; angelica a bato2; melanie 
a blair2; philip szeszko, ph.d.2,1; anil malhotra, m.d.2,1

1. Psychiatry Research, Zucker Hillside Hospital, Glen Oaks, 
NY, USA; 2. Psychiatry Research, Feinstein Institute for Medical 
Research, Manhasset, NY, USA

Background: although their brains are still developing, during adolescence 
individuals begin to be held responsible for larger social, health, and aca-
demic decisions, and to enter situations in which disadvantageous decision 
making may lead to substantial risk and permanent consequences. however, 
decision making in adolescents may be limited by factors such as susceptibil-
ity to social influences, poor self-regulation, impulsivity, and risk-taking. in 
patient populations, adults with both schizophrenia and bipolar disorder 
have been shown to have decision making deficits. While decision making 
almost certainly relies on a series of wide-spread brain networks, little is 
known about the contributions of white matter integrity to decision making 
and risk taking either in healthy development or in those with psychosis.
Methods: We assessed an adolescent (age 12–21) sample of healthy con-
trols and individuals with psychosis using both laboratory based and real-
life decision making measures, as well as neuroimaging assessments that 
included diffusion tensor imaging (dTi). real life decision making was 
measured based on self-reported life events through the cdc’s youth risk 
behavior surveillance system (yrbss). laboratory based decision making 
was measured using a version of the balloon analogue risk Task (barT).
Results: in an age-matched sub-sample, we found higher real-life risk tak-
ing in the psychosis group relative to healthy controls, particularly the 
suicidality, Tobacco use, health behavior and cannabis use scales. in an 
initial analysis in 33 control subjects, we found that fractional anisotropy 
(fa), an index of white matter integrity, in both the executive network 
(superior longitudinal fasciculus, slf) and reward network (accumbofron-
tal tract) were associated with differences in real life risk taking behavior. 
analyses in an age-matched subsample of older adolescents (16 patients, 21 
controls) revealed significantly lower fa in the slf in adolescent psychosis 
patients relative to controls.
Conclusion: These findings support the hypothesis that decision making 
deficits in adolescents may be related to changes in white matter integrity 
across development. further analysis will inform the question of the degree 
to which observed white matter differences contribute to behavioral differ-
ences in risk taking between diagnostic groups.
id: 2118721

alTeraTions in adapTive and aberranT 
salience aTTribuTion in psychosis

Teresa katthagen, diploma1; lorenz deserno, md1,2; anne 
pankow1; henrik Walter1; andreas heinz1; florian schlagenhauf, 
md1,2

1. Department of Psychiatry and Psychotherapy, Charité Campus 
Mitte, Charité-Universitätsmedizin Berlin, Berlin, Germany; 
2. Max Planck Institute for Human Cognitive and Brain Sciences, 
Leipzig, Germany

Background: schizophrenia patients have been hypothesized to attribute aber-
rant salience to irrelevant events which might contribute to the formation of 
psychosis (heinz, 2002; kapur, 2003). The salience attribution Test (saT; 
roiser et al., 2009), assesses adaptive and aberrant salience on a behavioural 
level. here, we tested if schizophrenia patients and healthy delusion-prone 
individuals displayed higher aberrant salience compared to healthy controls.
Methods: 28 schizophrenia patients, 24 delusion-prone participants and 51 
healthy controls completed the saT. subjects were instructed to increase 
their wins by rapid responses to a cue that was preceded by conditioned 
stimuli. The latter varied on two dimensions: a relevant dimension with 
one reinforced and one non-reinforced manifestation and an irrelevant 
dimension with two equally reinforced manifestations. salience attribution 
was measured implicitly via reaction time differences. Whereas aberrant 
salience was calculated using the absolute differences between equally rein-
forced conditioned stimuli, adaptive salience was calculated for reinforced 
compared to non-reinforced conditioned stimuli. analyses of variance were 
performed for adaptive and salience attribution including age as covariate.
Results: implicit aberrant salience showed significant group differences 
(f = 3.379, p = 0.038) due to higher values in schizophrenia patients com-
pared to healthy controls (p  =  0.011) while delusion-prone individuals 
displayed an intermediate value. concerning adaptive salience, delusion-
prone subjects and schizophrenia patients both displayed reduced values 
(f = 5.089, p = 0.008).
Conclusion: in line with the aberrant salience hypothesis, we found that 
schizophrenia patients showed higher implicit measures of aberrant salience. 
aberrant salience attribution was less marked in the delusion-prone group 
than in schizophrenia patients compatible with a dimensional approach. 
measures of adaptive salience, which is relevant for dissociating reinforced 
from non-reinforced conditioned stimuli, were reduced in both schizophre-
nia patients and delusion-prone individuals similar to previously described 
learning deficits in psychotic patients (murray et al., 2008; schlagenhauf 
et  al., 2013). in a next step, the neural correlates of salience attribution 
will be investigated within a novel classical conditioning paradigm during 
fmri. This task will assess adaptive and aberrant prediction error signals 
during dynamic learning of reversing reinforcement contingencies.
id: 2085368

reWard learning neTWorks and 
The sympToms of schizophrenia and 
psychosis

John g kerns, phd
Psychological Sciences, University of Missouri, Columbia, MO, 
USA

Background: striatum reward learning mechanisms are associated with a 
range of psychopathology, including psychosis and mania.
Methods: The striatum is functionally heterogeneous (e.g., ventral stria-
tum/learning which rewards to motivationally want; dorsomedial striatum/
learning which stimuli predict getting rewards we want). across a set of 
studies, we have found consistent evidence that psychosis risk (i.e., delu-
sions & hallucinations) is associated with behavioral and neural evidence 
of impairment in dorsomedial striatum reward learning.
Results: for instance, in one eeg study, consistent with increased striatal 
dopamine, psychosis risk was associated with (a) behaviorally increased 
sensitivity to reward feedback relative to punishment feedback; and (b) 
decreased feedback-related negativity (frn) to punishment. as another 
example, in a behavioral study, psychosis risk participants were especially 
impaired on the probabilistic reinforcement learning Weather prediction 
Task that is especially associated with the dorsomedial striatum and 
involves correctly learning which stimuli predict reward. hence, consistent 
with other research (e.g., dandash et al., 2014; howes al., 2009), psycho-
sis risk appears to be especially associated with dorsomedial striatum dys-
function. our research also suggests that increased dorsomedial striatal 
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dopamine could help produce anomalous experiences of aberrant salience 
that could contribute to psychotic symptom development. in contrast, 
we have found that mania risk is more associated with behavioral perfor-
mance on tasks associated with the ventral than dorsomedial striatum (e.g., 
learned irrelevance). however, measures of psychosis and mania risk can 
be strongly correlated, making it important to concurrently study relation-
ships between striatal reward learning mechanisms with psychosis and 
mania across diagnostic categories. conversely, we have not found any evi-
dence that anhedonia in people at risk is associated with any striatal-related 
neural or behavioral measure.
Conclusion: overall, this research suggests that these different positive 
valence domain constructs may account for different manifestations of 
psychotic and manic symptoms.
support by mh100359 & aa019492.
references:
dandash, o. et al. (2014). altered striatal functional connectivity in sub-
jects with an at-risk mental state for psychosis. schizophr bull 40 904–913.
howes, o. d. et al. (2009). elevated striatal dopamine function linked to 
prodromal signs of schizophrenia. arch gen psychiatry 66 13-20.
id: 2118130
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derived neuroTrophic facTor and 
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Background: individuals with schizophrenia display substantial neurocog-
nitive deficits for which available treatments offer only minimal to limited 
benefits. yet, findings from animal and human studies converge in linking 
improvements in neurocognitive functioning to increases in aerobic fitness 
(af) via aerobic exercise training (ae). such improvements have been 
speculated to relate to increases in brain-derived neurotrophic factor 
(bdnf), which have been found to support neuroplasticity and is suscep-
tible to up-regulation by physical activity. however, the impact of ae on 
neurocognition, and the putative role of bdnf, has not been investigated 
systematically in individuals with schizophrenia.
Methods: employing a single-blind randomized clinical trial design, 33 
individuals with schizophrenia were randomized to receive standard psy-
chiatric treatment (“treatment as usual”; Tau; n=17) or attend a 12-week, 
3x/week, 1-hour ae training program using Xbox 360 kinect active-
play video game systems along with traditional ae equipment (n=16). 
participants completed research assessments of af, neurocognition, and 
bdnf before and after and 12-week period. The main outcomes measures 
were changes in af (vo2max ml/kg/min), neurocognition (maTrics 
consensus cognitive battery composite score), and serum bdnf.
Results: The ae participants attended 79% of the scheduled ae sessions 
and at follow-up improved their af by 18.0% vs. a -0.5% decline in the 

Tau group (p=.002). changes in af were significantly correlated with the 
mean in-session ae training intensity (r=.71, p<.001), as indexed by heart 
rate monitors over the 12-week training program. at follow-up, the ae par-
ticipants improved their neurocognitive functioning by 15.1% vs. a -2.0% 
decline in the Tau group (p=.025; cohen’s d=.93) and had larger increases 
in serum bdnf (12.0% vs. 1.9% in the Tau group; not significant). 
separate regression analyses indicated that changes in af and bdnf pre-
dicted 16.9% and 14.6% of the variance in neurocognitive improvement 
(respectively), controlling for demographic and clinical variables.
Conclusion: ae is effective in improving neurocognition in individuals with 
schizophrenia. such improvements are attributed, in part, to ae-related up-
regulation of bdnf. low af may represent a modifiable risk factor for 
neurocognitive dysfunction in schizophrenia for which ae training offer a 
novel, non-stigmatizing, side-effect-free intervention to ameliorate such defi-
cits. active-play video game systems can enhance such training programs.
id: 2087861

course of illness in schizophrenia: 
a longiTudinal invesTigaTion of 
biomarkers and significance for 
ouTcome

lea klærke, m.s. psychology1; birgitte fagerlund, ph.d.1; lone 
baandrup, md, phd1; birte yding glenthøj, md, drmedsci1,2

1. Center for Neuropsychiatric Schizophrenia Research (CNSR) and 
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Research (CINS), Copenhagen University Hospital, Mental Health 
Center Glostrup, Glostrup, Denmark; 2. Faculty of Health and 
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Background: in a longitudinal study of initially antipsychotic naïve patients 
we will investigate the course of illness with the aim of identifying biomarkers 
and their significance for pragmatic outcome. longitudinal studies of schizo-
phrenia patients are important because they offer knowledge that is lost in 
cross-sectional studies due to sampling errors. The current project focuses on 
the longitudinal course of cognitive deficits, and their relation to outcome.
Methods: The study involves a reexamination of initially antipsychotic-naïve 
patients and healthy controls matched on gender and age included in two studies 
from 1998–2001: (patients n=27 and controls n=26) and 2004–2008: (patients 
n=48 and controls n=54). With a follow up period of up to 16 years, we will 
study the complex interaction of psychopathology, cognition, structural brain 
changes and psychophysiology and their significance for societal outcome in 
terms of e.g. number of inpatient days since illness onset, working ability, edu-
cational level and use of primary health care services. The neurocognitive test 
battery will consist of subtests from Weschler’s adult intelligence scale 3rd 
ed., subtests from cambridge neuropsychological Test automated battery, 
the danish adult reading Test (similar to narT), Wisconsin card sorting 
Test, emotion hexagon and selected paper-pencil tests. psychopathology will 
be measured with positive and negative syndrome rating scale and mini 
international neuropsychiatric interview. global assessment of functioning, 
personal and social performance scale and Who-five Well-being index will 
be used for assessment of functional level and life quality.
Results: our hypotheses are:
1. deficits of cognitive functioning will be associated with long-term poor 
occupational functioning and high cumulated use of mental health services.
2. intact cognitive functioning at baseline will be associated with long term 
recovery in terms of sociatal and functional outcome.
3. cognitive deficits will be largely stable in a longitudinal perspective with 
the exception of a decline in verbal memory.
Conclusion: increased knowledge of the long term outcome in schizophre-
nia in relation to biomarkers both at baseline and follow up will contribute 
to a better understanding of the illness and thus may be important for a 
more individualized treatment of schizophrenia in the future.
id: 2084427
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schizoTypal TraiTs
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Background: The idea that there is a link between creativity and mental illness 
has long generated both interest and controversy. most evidence comes from 
large-scale epidemiological studies where creativity is indexed by employ-
ment categories, or smaller studies of groups pursuing creative professions. 
While examples of exceptional creativity exist in individuals with schizo-
phrenia, most aggregated results show no increase and often a decrease in 
creative achievement. higher creativity has been reported in people with 
schizotypal traits and healthy relatives of people with schizophrenia.
Methods: by studying healthy individuals unselected with respect to profession, 
we aimed to examine the association of creative achievement with schizotypal 
features and other personality characteristics derived from five-factor theory. 
We assessed 298 healthy young individuals (aged 21–50 years old) with at least 
an 8th grade education and without neuropsychological illnesses or a history 
of drug and alcohol abuse. We measured schizotypal traits with chapman 
scales of magical ideation (mag) and perceptual aberration (per) and lifetime 
creative achievement with the creative achievement Questionnaire (caQ).
Results: We found higher levels of creative achievement in those with ‘high’ 
levels of mag (scores > 15), relative to those ‘low’ on mag. further analysis 
with the neo personality inventory (neo pi-r) revealed correlations (r2 
from 0.04 to 0.10) between higher scores on mag and per with higher neuroti-
cism and openness to new experience, and with lower scores on agreeableness 
and conscientiousness. These results complement our findings of an associa-
tion of creative achievement with higher openness and lower agreeableness.
Conclusion: These findings support the hypothesis that “subclinical” levels 
of schizotypal traits are associated with higher levels of creative achieve-
ment, and suggest that this effect may be mediated by personality charac-
teristics involving high openness and low agreeableness (non-conformism). 
The findings are compatible with the inverted-u model associating creativ-
ity with psychopathology traits and genetic vulnerability for psychosis. 
further development of this work includes efforts to examine this associa-
tion in individuals of exceptional creativity.
This work was supported by research grants from The michael 
e. Tennenbaum family center for the biology of creativity and the John 
Templeton foundation.
id: 2118155
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Background: schizophrenia patients have cognitive deficits and associated 
functional impairments. previous clinical and preclinical studies have vali-
dated the rationale for α7 nicotinic acetylcholine receptor (α7r) agonists 
as a procognitive treatment strategy across cns disorders. We recently 
reported that encenicline—an α7r partial agonist—elicits physiologic 
activity at α7rs at concentrations below the binding constant, consistent 
with the range of unbound plasma concentrations that resulted in signif-
icant procognitive effects in clinical studies and preclinical animal mod-
els. The mechanism is thought to require the natural ligand acetylcholine 
(ach), suggesting that encenicline “primes” the α7r and thereby potenti-
ates its physiologic response to ach. here we present data addressing how 
α7 agonists affect the neuronal networks involved in cognition.
Methods: gabaergic inhibitory post-synaptic currents, glutamatergic 
excitatory post-synaptic currents, and long-term potentiation (lTp) were 
measured in rat brain slices. hippocampal theta rhythms generated by stim-
ulation of the nucleus pontis oralis (npo) were recorded in mice and rats. 
pharmacokinetic (pk) studies were also performed in both species for pk/
pharmacodynamic (pd) modeling.
Results: an encenicline analog increased gabaergic and reduced gluta-
matergic neuronal firing at priming concentrations; the gabaa recep-
tor antagonist bicuculline blocked these effects, suggesting involvement 
of  gabaergic interneurons. in electrophysiologic studies of  rat hippo-
campal slices, priming concentrations of  α7 agonists enhanced lTp, while 
similar concentrations in intact animals enhanced theta rhythms generated 
by npo stimulation. These data support a pk/pd model describing an 
inverted u-shaped dose-response curve. importantly, plasma concentra-
tions capable of  eliciting theta rhythms in vivo corresponded to priming 
concentrations in vitro and to efficacious concentrations in preclinical 
models of  cognition.
Conclusion: The priming activity at α7rs exerts distinct effects on cel-
lular models of  memory and on higher-order neuronal systems, eliciting 
theta oscillations that are thought to play a role in cognition. at priming 
concentrations, encenicline increased synaptic strength in a well-validated 
model of  lTp in a bicuculline-sensitive manner. The data suggest an 
important role for increased gabaergic tone, mediated by interneurons, 
in the generation of  theta rhythms and their concomitant enhancement 
of  memory.
id: 2123671

impaired audiTory percepTion 
and emoTion idenTificaTion in 
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michael kraus1; Trina Walker1; fred Jarskog2; richard keefe, 
ph.d.1

1. Psychiatry and Behavioral Sciences, Duke University Medical 
Center, Durham, NC, USA; 2. Psychiatry, UNC North Carolina 
Psychiatric Research Center, Chapel Hill, NC, USA

Background: basic perceptual processes, such as auditory pitch processing, are 
impaired in schizophrenia and may explain key social deficits such as the abil-
ity to identify emotions in other people. These auditory deficits may be closely 
linked to the neural circuits relevant for the development of psychotic symp-
toms and thus may be useful predictors of psychosis onset and promising 
therapeutic targets. however, progress in these areas is impeded by the incom-
plete assessment of auditory deficits in schizophrenia and a lack of informa-
tion regarding the relationship between basic auditory processing deficits and 
impairments in emotional processing, cognition and functional capacity.
Methods: We have assessed 27 patients with schizophrenia and 31 healthy 
controls between the ages of 18 and 55 on a comprehensive battery of tasks 
spanning the five empirically derived domains of auditory function. We 
explored group differences across the battery of basic auditory tasks using 
between groups t-tests. We also explored the relationship between basic 
auditory processing and auditory emotion identification within the patient 
group using correlational analysis and multiple regression.
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Results: We observed significant group differences in the ability to iden-
tify emotion in vocal samples and in several basic auditory skills, including 
intensity discrimination t(56)=-2.35, p<.05, detection of frequency modu-
lation at 2hz t(56) = 3.22, p<.05, at 10 hz t(56) = 2.39, p<.05 and vowel 
formant discrimination t(56) =  -2.31, p<.05. of the basic auditory skills 
impaired in the patient group, intensity discrimination (r=.54, p<.01) and 
formant discrimination (r=.56, p<.01) correlated significantly with audi-
tory emotion identification. multiple regression analysis revealed that 
formant discrimination accounted for an additional 20% of variance in 
emotion identification beyond that accounted for by intensity discrimina-
tion (f1,24.= 6.82, p<.01).
Conclusion: These results suggest that individuals with schizophrenia 
are impaired in several basic auditory skills and that deficits in formant 
discrimination may be key contributors to difficulty understanding emo-
tion from the auditory qualities of speech. as such, exercises designed to 
improve formant discrimination may hold promise in ameliorating emo-
tional processing deficits in patients with schizophrenia and individuals at-
risk of developing the disorder.
id: 2119060

video-based QuanTificaTion of body 
movemenT in psychopaThology 
inTervieWs indicaTes negaTive sympToms 
- a replicaTion
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holger hoffmann1; Wolfgang Tschacher1

1. University Hospital of Psychiatry, University of Bern, Bern, 
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Background: in schizophrenia, abnormalities in nonverbal behaviors 
have always been considered as highly relevant. however, due to meth-
odological limitations, nonverbal behavior was rarely quantified objec-
tively. recent methodological advances now allow a quantification of 
body movement from ordinary video recordings. We showed that patients’ 
objectively measured amount of  movement in social role-play interactions 
was closely associated with their symptom profiles (kupper, ramseyer, 
hoffmann, & Tschacher, schizophrenia research, 2010). in the present 
study, a replication of  these results in the context of  semi-standardized 
panss (positive and negative syndrome scale) interviews was intended.
Methods: 17 patients with schizophrenia were analyzed during the ini-
tial 15-minute sequence of a videotaped panss interview using motion 
energy analysis (mea). The amount of patients’ movement was then cor-
related with their panss symptom scores.
Results: sizeable and significant correlations between negative symptoms 
and reduced movements (r=-.68, p<0.01) and reduced movement speed 
(r=-.80, p<0.001) were found. moreover, cognitive symptoms were related 
to reduced movement speed (r=-.70, p<.01).
Conclusion: negative symptoms were reliably indicated by patients’ nonver-
bal behavior in psychopathology interviews. hence, the main result of our 
earlier study, examining patients’ nonverbal behavior in role play tests, was 
replicated for the less structured interactions in psychopathological inter-
views. results could encourage the use of mea in a wide range of video-
taped social interactions of patients with schizophrenia.
id: 2093175
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1. Research Division, Institute of Mental Health, Singapore, 
Singapore; 2. Psychiatry and Behavioural Sciences, Division 
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Durham, NC, USA; 3. Neuroscience & Behavioral Disorders, 
Duke-National University of Singapore Graduate Medical School, 
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Background: semantic fluency is widely used and has shown to be useful 
in detecting cognitive deficits across a wide range of disorders as multiple 
cognitive processes are implicated in fluency performance. patients with 
schizophrenia have also consistently shown impairments in such tasks. 
The semantic fluency task provides an efficient way to investigate semantic 
memory organisation as it has been observed that words tend to be gener-
ated in semantically grouped clusters, yet, scarce network research has been 
conducted. in particular the animal category has shown to be universal 
across languages and cultures, with only minor differences across countries, 
educational systems and age groups.
Methods: data were collected from 1004 healthy controls and 656 patients 
with schizophrenia. a previously published statistical framework for deter-
mining the association between co-occurring concepts and how they are 
represented as a network was used to analyse the data (goñi et al., 2011). 
The evaluation of different neighbourhoods using the generalised topo-
logical overlap measure (gTom) allows for the identification of modules 
within a network.
Results: The mean number of words produced differed significantly between 
patients (m= 15.87, sd= 5.02) and controls (m=20.28, sd= 5.17). The links 
between the concepts were compared and only those above chance (p < .05) 
were retained. The patient data separated into 18 modules as compared to 7 
for the control data. Qualitatively, the patient data appears to be more frag-
mented but upon inspection, can be combined to form larger modules. in 
terms of modularity, the control data had a higher degree of overlap between 
modules as evidenced by the gTom output as compared to the patient data.
Conclusion: The current results offer an insight into semantic organization 
and retrieval and the degree of fragmentation could imply a possible degra-
dation of semantic stores and impaired retrieval abilities. This could also be 
due, in part, to the loosening of associations commonly found in patients 
with schizophrenia. The inclusion of such higher level network analyses 
could significantly change the way such cognitive processes are understood 
and may enable the clarification of mechanisms that underlie poorer neu-
ropsychological performance of patients with schizophrenia, which in turn, 
would impact upon treatment and remediation efforts.
id: 2083684

mccb and cogsTaTe cross-validaTion in 
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1. Institute of Brain, Behaviour & Mental Health, University 
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Kingdom; 3. Psychiatry, Institute of Psychiatry, London, United 
Kingdom; 4. Translational Medicine, Novartis, Basel, Switzerland; 
5. Venture Leader, Janssen Research & Development, LLC, Raritan, 
NJ, USA

Background: cognitive impairment associated with schizophrenia (cias) 
is a strong predictor of the functional outcome (green et al. 2000). The 
maTrics consensus cognitive battery (mccb; nuechterlein et  al. 
2008, kern et al. 2008) is held as the gold standard in assessing cognitive 
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impairment in schizophrenia but there are concerns about its ease of admin-
istration, reliance on language and possible practice effects. The cogstate 
schizophrenia battery (sb; cairney & maruff 2007) is increasingly used as 
a non-language-based alternative, but there is no independent comparison 
of the two batteries.
Methods: The reliability and validity of the mccb and sb was compared 
in 143 participants with dsm-iv schizophrenia and schizoaffective disor-
der in 3 studies - a longitudinal observational study and two randomised 
controlled trials. each of the studies administered the mccb and sb at 
baseline on consecutive days and again 3–4 weeks later.
Results: The two batteries’ test-retest reliability were similar between base-
lines (sb composites r0.66-0.82, mccb domains r0.69-0.90), and between 
baseline 2 and follow-up (sb composites r0.65-0.80, mccb domains 
r0.62-0.87). The mccb tasks’ practice effects (d0.0.04–0.40) exceeded sb’s 
(d0.07-0.22). While the batteries’ total scores correlated strongly (r0.79-
0.82), cognition domains across batteries correlated between 0.22 and 0.69. 
non-smokers showed lower correlations in both the sb domains (r0.66-
0.75 smokers, r0.68-0.91 non-smokers) and mccb domains (r0.61-0.89 
smokers, r0.82-0.92 non-smokers).
Conclusion: initial practice sessions of either battery would help reduce 
practice effects in clinical trials, but the sb would be better suited to mea-
suring change without the benefit of practice sessions. The low correlations 
between equivalent domains indicate substantial differences between some 
supposed counterparts, casting doubt on the validity of the domains and 
suggesting the batteries’ tasks do not measure cognition in the same way 
but the overall method of measuring cognition is similar.
id: 2096684

minding oTher people’s inTeresT: 
neural correlaTes of social 
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Background: many studies have shown that the understanding of other 
people’s perspective (‘mentalising’) is impaired in patients with schizo-
phrenia. less is known about the implications of impaired mentalising on 
social decision making. We investigated social mindfulness, ‘minding other 
people’s interest, leaving them a choice by suspending your own needs for 
the sake of others’.
Methods: The new social mindfulness paradigm was used, featuring 
choices of one item out of two similar categories (red and green apples) 
presented in a ratio 2-2 (control) and 3-1. in the 3-1 ratio, the choice has 
implications for the second player: When choosing the single item (the 
‘unmindful choice’), there will be no choice left. first, spontaneous choices 
were made, then instructions were provided to keep in mind the interests of 
a second person choosing after them. 24 patients (16-21yrs) and 25 healthy 
controls performed this task in the fmri scanner.
Results: spontaneously, patients made more unmindful choices, choosing the 
single item (t=2.109, p=.041). following instruction this difference was no 
longer significant (p=.098). after instruction, controls were faster in making 
mindful choices (t=4.9, p=.000). in the spontaneous mindful choices, con-
trols showed more right precuneus and left mid cingulum activation. in the 
instructed mindful choices patients showed greater left insula recruitment. 
in the spontaneous unmindful choices, patients activated more right caudate 
and thalamus. in patients unmindfulness (spont unmind - spont mind) elic-
ited more activation in the right caudate, and instruction (instr mind - spont 
mind) more in the right mpfc, acc, hippocampus, putamen and left insula.

Conclusion: both groups reacted similarly to instruction, controls’ perfor-
mance on mindful choices becoming faster. patients’ caudate activation 
in unmindful choices illustrates more goal-directed behavior in order to 
obtain reward, choosing for themselves. The reaction to instruction sug-
gests that patients have to exert more cognitive control and perceive more 
conflict when choosing mindfully.
This research was funded by a grant from the nederlandse hersenstichting 
ks2011(1)-75.
van doesum, n.J, van lange, d.a.W. & van lange, p.a.m. (2013) social 
mindfulness: skill and Will to navigate the social World. Journal of 
personality and social psychology, vol. 105, no. 1, 86–103.
grahn, J.a., parkinson, J.a. & owen, a.m. (2008). The cognitive functions 
of the caudate nucleus. progress in neurobiology 86, 141–155.
id: 2092552
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Background: cognitive deficits are a major determinant of social and occu-
pational dysfunction in schizophrenia. cognitive remediation strategies 
designed to improve cognitive functioning have been found to be effective 
in imrproving these deficits. most training interventions target higher-order 
cognitive processes, but more recent interventions have targeted basic per-
ceptual processes and shown that auditory and visual perceptual abilities 
can be improved. This study compares a bottom-up intervention target-
ing basic auditory processes (positscience, brain fitness) to our standard 
cognitive training program (cogpack; marker software), a top-down 
intervention, in patients with schizophrenia.
Methods: in and outpatients were evaluated on a standardized battery 
of neuropsychological (mccb), functional skills and clinical symptoms 
at baseline and at endpoint. patients were randomized to four groups 
(cogpack alone; brain fitness alone; cogpack + mind reading 
(social cognition software); brain fitness + mind reading) for 3 hours 
a week for 12 weeks. here we present interim data on the two groups 
(cogpack and brain fitness with and without mrige program).
Results: 75 patients have been enrolled to date; 13 are active patients, 49 
were randomized and 13 were terminated early. There were no significant 
differences at baseline between the two groups. The mean level of education 
was 10.75 (1.65) years for the cogpack group and 12.07 (2.14) years for 
the brain fitness group. mean panss score at baseline was 74.10 (11.14) 
and 74.28 (8.69) for the cogpack and brain fitness group, respectively. 
results showed a significant improvement for the global cognitive index for 
both groups combined (mean baseline = 15.77 (10.54), endpoint = 18.64 
(10.47); f (1,21) = 3.025, p = 0.047), and for Working memory (mean base-
line = 21.35 (12.38), endpoint = 25.26 (10.95); f (1,22) = 6.31, p = 0.02. 
There was a significant increase in scores on the msceiT for the brain 
fitness group (T-score  =  26.08 (6.45) to 33.67 (9.59)) compared to the 
cogpack group (T-score = 38.55 (11.91) to 35.64 (12.04)).
Conclusion: both therapy methods tend to be efficacious, with working mem-
ory benefitting in both programs. brain fitness showied unexpectedly greater 
improvements in social cognition. This may relate to the program’s focus on 
remediation of perceptual deficits. further analysis will attempt to establish 
which subjects are more likely to benefit from one method or the other.
id: 2118880
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predicTors of TargeTed ouTcomes in 
cogniTive remediaTion Therapy in 
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4. Rehabilitation, Boston University, Boston, MA, USA

Background: cognitive remediation (crT) has shown promising results for 
ameliorating cognitive impairment in schizophrenia. given the time- and 
cost-intensiveness of crT, it is important to examine both biological and 
clinical variables that predict response to crT. our primary objective was 
to identify predictors of treatment response in patients who showed a clini-
cally significant and quantifiable change in domains of cognitive impair-
ment during a clinical trial of crT.
Methods: 178 patients (mean age = 42.35, 4.87) completed a 12-week course 
of computerized crT using cogpack. it contains 64 programs with 
training levels and variants for cognitive domains. baseline and endpoint 
blinded evaluations included panss, mccb, psp, er-40 and dynamic 
social cognition battery (dscb). all raw scores for the mccb domains 
at endpoint were converted to comparable units by expressing them in 
z-score units relative to the baseline domain. estimates of change in each 
domain were derived by subtracting the baseline from the endpoint com-
posite. estimates of the means at each domain, and of the changes from 
one domain to the next, were obtained from structural equation models 
for each domain. predictors included: age, chronicity, length of last/cur-
rent hospitalization, education, length of time on antipsychotics, panss 
marder factor and baseline emotional recognition.
Results: of the 178 subjects, 56.74% (n=101) were classified as improvers in 
Working memory, 57.87% (n=103) in processing speed, 55.62% (n = 99) in 
verbal learning and reasoning & problem solving, and 51.12% (n = 91) 
in visual learning. regression analyses resulted in an overall significant 
model for crT (χ2 = 15.867, p < .01). patients participating in crT who 
were younger and had less illness chronicity were significantly more likely to 
achieve a treatment response in domains of reasoning & problem solving 
and processing speed (or = 1.114, p < .01, or = 1.101, p < .01). Those 
with higher scores on emotion recognition at baseline were 1.48 times more 
likely to achieve a improvement in Working memory and verbal learning.
Conclusion: patients showed improvements in specific and different cognitive 
domains. performing the same crT treatment on all patients may not ben-
efit those with specific domain deficits. attention to pre-treatment predictors 
could allow for targeted selection and training in cognitive deficits and thus 
tailoring crT to individual cognitive domain deficits could improve response.
id: 2100516
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Background: cognitive deficits are already present in first-episode 
schizophrenia, may worsen with illness progression, and predict later 

functional outcome. Therefore, they should be targeted for aggressive early 
intervention.
Methods: This two-site double-blind randomized controlled trial investi-
gated targeted cognitive training of auditory/verbal processing in young 
individuals with recent-onset schizophrenia. subjects performed 40 hours 
of auditory training (aT) or commercial computer games (cg) over an 
8 week period via laptop computer. subjects were assessed on symptoms, 
functioning and an abbreviated maTrics-recommended neurocognitive 
battery at baseline, post-training and 6 months later.
Results: results: 103 participants completed baseline and post assess-
ments, and 74 completed the 6 month follow-up assessment. in an intent 
To Treat analysis, aT participants (n=55) showed significantly more 
improvement from baseline to post training, compared to cg subjects 
(n=48) in global cognition (p=.002), speed of  processing (p=.04), and 
verbal learning and memory (p=.01), with a trend towards significance 
in problem solving (p=.09). from baseline to 6  month follow-up, aT 
participants showed a trend towards significant (.05<p<.10) improve-
ment in global cognition, speed of  processing, and verbal learning and 
memory relative to cg participants. There was a main effect of  Time 
from baseline to 6  months for panss positive (p=.01) and general 
symptoms (p=.01), such that both groups improved slightly, likely due 
to many participants receiving concurrent treatment at an early psycho-
sis clinic. There was a significant group X Time interaction for panss 
positive symptoms (p=.04) and role functioning at trend level signifi-
cance (p=.09), with aT subjects improving more than cgs from baseline 
to 6 months post-training.
Conclusion: neuroscience-informed cognitive training via laptop computer 
represents a promising treatment approach for cognitive dysfunction in 
young adults with recent-onset schizophrenia. We demonstrate cognitive 
gains immediately after testing, with some signal of maintenance up to 
6 months after training and a reduction in positive symptoms at 6-month 
follow-up. future studies should investigate methods for improving treat-
ment adherence to training, whether booster session can increase mainte-
nance of cognitive gains, and whether combination with evidence-based 
psychosocial interventions more strongly improves real-world functioning 
and long-term outcomes.
id: 2119875
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Background: accumulating evidence has shown that bdnf may be involved 
in the pathogenesis of schizophrenia. moreover, the bdnf genetic variant, 
especially the val66met polymorphism may influence specific aspects of 
human cognition. This study aimed to investigate the potential association 
of bdnf gene polymorphisms with susceptibility to schizophrenia, the 
psychopathological symptoms and cognitive impairments in patients with 
schizophrenia in a han chinese population
Methods: four polymorphisms (rs6265, rs12273539, rs10835210 and 
rs2030324) of the bdnf gene were analyzed in a case-control study of 
1892 han chinese individuals (849 patients and 1043 controls). cognitive 
function was measured using the repeatable battery for the assessment of 
neuropsychological status (rbans) in 598 patients and 434 controls. We 
assessed 825 patients for psychopathology using the positive and negative 
syndrome scale.
Results: in single marker analyses the rs10835210 mutant a allele was 
significantly associated with schizophrenia. haplotype analyses revealed 
higher frequencies of  haplotypes containing the mutant a allele of  the 
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rs10835210 in schizophrenia than controls. We also found that this 
polymorphism rs10835210 was associated with positive symptoms, 
and the patients carrying the mutational allele a  showed more posi-
tive symptoms. further, we found that the bdnf rs12273539 played 
a stronger role in cognitive performance among both schizophrenics 
and healthy controls, especially on attention and language; however, 
the bdnf rs10835210 had a weak effect on language performance in 
schizophrenia.
Conclusion: These findings suggest the role of these bdnf gene variants 
in susceptibility to schizophrenia, in clinical symptom severity and in some 
aspects of cognitive function.
id: 2086713
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Background: Though working memory (Wm) deficits have been well docu-
mented in people with schizophrenia (psz), the underlying mechanisms are 
not well understood. recent work has focused on the role of stimuli that 
are highly salient [1] and/or task irrelevant [2]. We examined electrophysi-
ological correlates of performance on a Wm task in psz and rel, with a 
special focus on salient distractor stimuli.
Methods: a spatial delayed response task was given to psz, rel, and 
healthy controls (hcs). in this task, participants were presented a series 
of  stimuli in various onscreen locations; these stimuli were either tar-
gets (circles) or distractors (squares). afterwards, a probe stimulus was 
presented, and participants were asked to respond whether or not the 
probe appeared in the position of  a previous target stimulus. eeg was 
recorded during the task and used to compute erps to various task 
stimuli.
Results: psz showed a performance deficit on trials where the probe 
appeared in the position of  a previous target or a previous distractor, 
whereas rel showed a relative impairment only on trials where the probe 
appeared in the position of  a previous distractor. electrophysiological 
results indicate group differences in brain responses over occipital 
and frontal brain regions (i.e., n1) about 200 ms after probe onset. 
rel and hcs n1 responses differentiated between probes at previ-
ous stimulus locations versus elsewhere while psz failed to show such  
differences.
Conclusion: behavioral and electrophysiological results suggest a failure 
to recognize the significance of probes in task-relevant locations in psz; 
though rel show differential electrophysiological responses to these 
probes, they fail to gain the same performance advantage as hcs when 
probes appear at a previous distractor location, suggesting a sensitivity in 
rel to these salient distractor stimuli. further analyses will be performed 
on our complete sample to clarify these group differences and their implica-
tions for Wm performance.
references: [1] mayer, J.s., kim, J., & park, s. (2014). failure to benefit 
from target novelty during encoding contributes to working memory defi-
cits in schizophrenia. cog neuropsychiatry, 19(3), 268–279. [2] erickson, 
m.a., hahn, b., leonard, c.J., robinson, b., gray, b., luck, s.J., & 
gold, J. (2014). impaired working memory capacity is not caused by fail-
ures of  selective attention in schizophrenia. schiz bulletin. doi:10.1093/
schbul/sbu10.
id: 2117662

meTacogniTion as a predicTor of 
prospecTive levels of negaTive 
sympToms in schizophrenia 
conTrolling for neurocogniTion and 
social cogniToin

paul h lysaker1; kelly buck4; kyle s minor, ph.d.3; bethany l 
leonhardt, psy d2; marina kukla4; Jenifer vohs2

1. Psychiatry, Roudebush VA Medical Center and the Indiana 
Univeristy School of Medicine, Indianapolis, IN, USA; 
2. Psychiatry, Indiana University School of Medicine,, Indianapolis, 
IN, USA; 3. Psychology, Indiana University Purdue Univeristy at 
Indianapolis, Indianapolis, IN, USA; 4. Psychiatry, Roudebush VA 
Medical Center, Indianapolis, IN, USA

Background: negative symptoms are a treatment resistant feature of schizo-
phrenia. little is known about what sustains negative symptoms, however. 
To explore this issue this study examined one factor which may influence the 
expression of negative symptoms: metacognitive mastery. metacognition 
refers to a spectrum of psychological activities in which persons form ideas 
about themselves and others. mastery refers to the ability to use this meta-
cognitive knowledge to respond to psychological and social challenges. 
deficits in metacognitive mastery have been suggested to degrade the ability 
to experience and to express internal states such as thoughts, affects and 
desires which may be manifested as continuous negative symptoms.
Methods: participants were 53 adults with a scid confirmed diagnosis 
of a schizophrenia spectrum disorder enrolled in vocational rehabilita-
tion. negative symptoms were assessed with the positive and negative 
syndrome scale at four points in time: baseline and 1, 9 and 17 weeks 
later. metacognitive mastery was assessed with the mastery subscale of 
metacognitive assessment scale-abbreviated at baseline. neurocognition 
and social cognition were assessing using the maTrics battery at baseline.
Results: participants were divided in two groups based on their metacog-
nitive mastery scores: high (n=27) and low (n=26). a  repeated mea-
sures ancova was then conducted comparing assessments of negative 
symptoms over four time points between the groups, with age, educa-
tion, maTrics social cognition and overall score as covariates. analysis 
revealed that the low mastery group had significantly higher levels of nega-
tive symptoms at all four time points than the high mastery group. There 
were no time or interactions effects. partial correlations revealed baseline 
levels of mastery were significantly related to assessment of negative symp-
toms at weeks 9 and 17 even after controlling for the previous assessment 
of negative symptoms.
Conclusion: metacognitive mastery may be related to concurrent and pro-
spective assessments of negative symptoms independent of general levels 
of neurocognition or social cognition. levels of baseline mastery were 
related to prospective assessments of negative symptoms independent of 
earlier levels of negative symptoms. results point to the need to develop 
metacognitive oriented interventions. promising treatment avenues include 
newly emerging forms of integrative individual psychotherapy such as 
metacognitive reflection and insight Therapy (meriT).
id: 2090062

edge of The maTriX: addiTional 
consTrucTs and connecTions To 
capTure psychoTic sympTomology

angus William macdonald, ph.d.1,2; krista Wisner, ma1

1. Psychology, University of Minnesota, Minneapolis, MN, USA; 
2. Psychiatry, University of Minnesota, Minneapolis, MN, USA

Background: The current version of the rdoc matrix suggests that the symp-
toms of major mental disorders can be accounted for by impairments across 
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a number of normative constructs from cognitive neuroscience. Without 
suggesting a return to diagnostic categorization, this talk will first test the 
explanatory power of this presumption for psychosis in general and in the 
case of persecutory ideation in particular. second, patients diagnosed with 
schizophrenia show correlated abnormalities across a wide variety of con-
structs, a phenomenon of interdependence that is not easily accounted for by 
the current scheme.
Methods: for the first question, patients with schizophrenia, healthy 
monozygotic twins preselected for their level of  discordance in persecu-
tion, and a large general population sample were tested using a variant 
of  the trust game in which a first-mover decided whether to trust (for 
a risky but potentially greater gain) or distrust (for a smaller gain) an 
anonymous partner. for the second question, schizophrenia patients and 
demographically similar controls were tested across a number of  cogni-
tive control, visual integration and memory domains and the relation-
ships of  these domains.
Results: patients performance on the Trust game, as well as persecuted 
mz twins, showed an adequate capacity in the domain of  understanding 
mental states, in so far as they were able to model their partners’ motiva-
tions during low risk trials. however more persecuted individuals showed 
a specific abnormality in decision making as risk increased, but only in 
trials when a human partner, not a coin flip, decided the outcome. The 
findings also reflect a broad generalized impairment even when examining 
specific deficits.
Conclusion: The patterns of behavior associated with persecutory ideation 
do not appear to map clearly on to constructs in either the systems of 
social processing nor the negative valence domains. This suggests that 
top-down mapping from phenomenology to constructs could provide an 
important supplement to be able to account for important symptoms. in 
addition, an observation of a general negative manifold associated with 
psychotic illnesses suggests that recognizing the links between various con-
structs will be an important future direction for bridging from constructs 
to symptoms. one approach to this challenge, reliability engineering, which 
is the applied mathematical study of how things fall apart, suggests how to 
capture these disparate phenomena.
id: 2117737

pharmacological and psychosocial 
sTraTegies for improving social 
cogniTion

stephen r marder, m.d.
1. Psychiatry, Semel Institute at UCLA, Los Angeles, CA, USA; 
2. VA Mental Illness Research, Education, and Clinical Center, VA 
West Los Angeles, Los Angeles, CA, USA

Background: individuals with schizophrenia commonly have impairments 
in social cognition. because these impairments are related to functional 
outcome, recent attention has focused on treatment strategies for improv-
ing social cognition. studies of  training interventions found that different 
approaches are effective for improving social cue detection particularly 
emotion recognition. however, these approaches were less effective for 
processes that require mentalizing. in a previously presented study at 
icosr we found that intranasal oxytocin (oT) facilitated the learning 
of  empathic accuracy. more recent work which will be presented in this 
symposium focused on the development of  paradigms to indicate targt 
engagment by oT.
Methods: 27 males with schizophrenia participated in a 6-week (12-session) 
course of social cognitive skills Training (scsT) that focused on 3 areas: 
1. facial affect recognition; 2. recognizing non-verbal gestures and vocal 
cues; 3. empathy. subjects were randomly assigned to receive either intranasal 
oT (40 iu) or placebo 30 minutes prior to each session. subjects were assessed 
at baseline, one week following the final training session and one month later.). 

in a subsequent study, we explored two putative measures of target engage-
ment by oT: pupil dilation during an emotion recognition task and eeg mu 
suppression while observing biological motion. for this study, 13 subjects 
received a single dose of 40 iu of oT or placebo separated by one week in 
randomized order.
Results: on social cognitive tests, subjects receiving oT demonstrated sig-
nificantly greater improvements on the empathic accuracy Test than those 
receiving placebo (p=.03, d=.92 post-treatment and p=.03, d=.98 at 1 month 
follow-up). We also found that oT administration in a single dose affected 
our proposed paradigms for target engagment: pupil dilation and mu 
suppression.
Conclusion: oT may be an effective medication for facilitating the learn-
ing of higher level inferential social cognition processes such as empathy. 
promising indicators of target engagment by oT may advance our under-
standing of its mechanism of action.
id: 2089530

effecTs of adulT and neonaTal 
phencyclidine TreaTmenT on reWard 
processes in raTs

athina markou, phd; samuel a barnes
Department of Psychiatry, University of California San Diego, La 
Jolla, CA, USA

Background: The negative symptoms of  schizophrenia reflect reward and 
motivational deficits that can be quantified in non-human subjects using 
established procedures. The induction of  these deficits involves manipula-
tions that, by definition, involve a hypothesis about the neuropathology 
that leads to negative symptoms. n-methyl-d-aspartate (nmda) recep-
tor dysfunction is such a neuropathology. consistent with this notion, 
administration of  the nmda receptor antagonist phencyclidine (pcp) 
induced schizophrenia-like symptoms in healthy human and exacerbated 
symptoms in schizophrenia patients. We explored whether acute, sub-
chronic or chronic pcp administration in adulthood would induce reward 
and motivational deficits in rats. further, based on the hypothesis that 
schizophrenia is a neurodevelopmental disorder, we explored whether 
neonatal pcpwould result in deficits in the ability to update reward value 
representations. The ability to update representations of  reward value 
and accordingly adjust behavior is required to maintain goal-directed 
behavior.
Methods: To assess brain reward function the intracranial self-stimulation 
(icss) procedure was used that provides reward thresholds a reward in 
rats. reward value representation was assessed in the probabilistic reversal 
learning procedure in rats.
Results: chronic or subchronic pcp in adulthood did not induce reward deficits 
in rats, as assessed by icss thresholds. nevertheless, these treatments disrupted 
performance in the icss procedure and the 5-choice serial reaction time task 
in a manner that suggests attentional deficits, slowing in cognitive processing 
and inability to inhibit inappropriate responding. pcp treatment in adulthood 
induced reward deficits only during withdrawal from chronic pcp, suggest-
ing that chronic dysfunction of glutamate transmission is required to induce 
reward deficits in adulthood. neonatal pcp impaired performance in the 
probabilistic reversal learning task in adulthood reflected in fewer completed 
changes in behavior to earn rewards and a reduction in Win-stay behavior.
Conclusion: disrupting nmda receptor transmission in adulthood inrats 
disrupts cognitive and attentional performance and disinhibits inappro-
priate responding. disruption of  nmda transmission in neonatal rats 
induced deficits in reward value representation. These findings impli-
cate disrupted nmda receptor function during neurodevelopment as a 
mechanism for the emergence of  negative symptoms of  schizophrenia in 
adulthood.
id: 2117990
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The effecTs of The dopamine d2-family 
recepTor parTial agonisTs, cariprazine 
and aripiprazole, on pcp-induced 
deficiTs on aTTenTion assessed in The 
5-choice serial reacTion Time Task

athina markou, phd1; samuel a barnes1; Jared William young, 
ph.d.1; nika adham, phd2; istván gyertyán, phd3; béla kiss, 
msc3

1. School of Medicine, University of California San Diego, La 
Jolla, CA, USA; 2. Forest Research Institute, Jersey City, NJ, 
USA; 3. Gedeon Richter Plc, Budapest, Hungary

Background: attention deficits are a hallmark of schizophrenia. The 5-choice 
serial reaction time task (5-csrTT) has high construct validity for assessing 
attentional processing in animals. nmda receptor hypofunction may play a 
central role in the pathophysiology of schizophrenia. nmda receptor antag-
onists (eg, phencyclidine [pcp]) can disrupt 5-csrTT performance enabling 
the investigation of attentional deficits. These deficits are reversible by clozap-
ine suggesting that this model can assess novel treatments that may attenuate 
schizophrenia-associated attentional deficits. This study evaluated cariprazine, 
a d3-preferring d3/d2 partial agonist antipsychotic in the 5-csrTT.
Methods: Wistar rats were trained to detect a 1 s stimulus in the 5-csrTT. 
animals were administered pcp (2 mg/kg, sc) and 5-csrTT performance 
was assessed. for the next 3 days animals were then administered either 
vehicle (2% Tween80), cariprazine (0.03, 0.1, or 0.3 mg/kg, po) or aripipra-
zole (1, 3, or 10 mg/kg, po) 60 min before 5-csrTT testing. after 30 min, 
all rats were administered pcp (2 mg/kg, sc) and 5-csrTT testing was 
initiated 30 min later. baseline was calculated by averaging the 4 days pre-
ceding pcp treatment; treatment effects were calculated by averaging the 
last 3 days of performance.
Results: pcp increased incorrect (P<.01), premature (P<.05) and timeout 
responses (P<.01). low-dose cariprazine (0.03 mg/kg) selectively attenu-
ated pcp-induced 5-csrTT impairments. higher doses of cariprazine 
(0.1, 0.3 mg/kg) induced nonspecific response suppression (eg, reduced cor-
rect responding, trials completed, and increased omissions; P<.01). pcp-
induced 5-csrTT disruptions were attenuated by aripiprazole (1, 10 mg/
kg) but not 3 mg/kg aripiprazole. response suppression similar to high-
dose cariprazine was associated with all aripiprazole doses tested (1–10 mg/
kg).
Conclusion: These results indicate that cariprazine and aripiprazole show 
dose-sensitive effects in attenuating pcp-induced impairment in the 
5-csrTT. both compounds likely induced nonspecific effects at the highest 
doses tested. however, at the lower doses tested, there were clear indications 
that cariprazine reversed inappropriate responses induced by pcp more 
selectively than aripiprazole. aripiprazole, at all doses tested, may impair 
selective attention resulting in reduced stimulus detection. cariprazine may 
attenuate selective aspects of attentional and perhaps other cognitive defi-
cits characteristic of schizophrenia.
id: 2085784

characTerizing large, rare copy 
number deleTions in schizophrenia: 
a clinical, cogniTive, and 
neuroimaging sTudy

andrew k martin, phd1; gail robinson2; david reutens3; bryan 
mowry1

1. Queensland Brain Institute, University of Queensland, 
Brisbane, QLD, Australia; 2. School of Psychology, University of 
Queensland, Brisbane, QLD, Australia; 3. Centre for Advanced 
Imaging, University of Queensland, Brisbane, QLD, Australia

Background: large, rare copy number deletions are associated with risk for 
schizophrenia. however, little is known about the phenotypic differences 
associated. schizophrenia is a heterogenous disorder and subtyping at the 
clinical, cognitive, and neuroimaging level may assist with both understand-
ing the aetiology of disease and aid treatment efforts.
Methods: data was collected across a wide range of variables. clinical data 
from 629 sz patients, including 60 with large, rare deletions; a broad neu-
ropsychological battery on 81 sz patients including 17 with large, rare dele-
tions and 50 age and sex matched healthy controls (hcs); neuroimaging 
data including voxel-based morphometry, diffusion-tensor imaging on 
29 sz patients including 9 with large, rare deletions and 17 age and sex 
matched hcs; functional mri data whilst completing a theory of mind 
(Tom) task was collected for 29 sz patients including 9 with large, rare 
deletions.
Results: compared with patients not carrying large, rare deletions, 
patients with large, rare deletions had less comorbid cannabis abuse and 
a later age at onset.They had reduced general cognitive ability and fur-
ther deficits on measures of  word fluency, language, and decision-making. 
Tom performance was comparable but network differences were identi-
fied in the perigenual anterior cingulate cortex, ventromedial prefrontal 
cortex, and lingual gyrus. grey matter volumes were larger in clusters 
with peaks in the cerebellum bilaterally, left hippocampus, and right rectal 
gyrus. increased white-matter integrity was located in the body and genu 
of  the corpus callosum. grey and white matter profiles were intermedi-
ate to those found in healthy controls and patients without large, rare 
deletions.
Conclusion: large, rare deletions are associated with clinical, cognitive, and 
brain structural and functional differences. future research should aim to 
increase sample sizes in the cogntive and neuroimaging doamins, but evi-
dence from the current study suggest that clinical, cognitive, and structural 
neuroimaging variables may prove fruitful in understanding the subtype of 
schizophrenia patients who carry large, rare copy number deletions.
id: 2115023

effecTs of cogniTive rehabiliTaTion 
using original compuTer sofTWare 
in schizophrenia: a randomized 
conTrolled Trial

yasuhiro matsuda, md, phd1; Tsubasa morimoto, md1; 
norifumi hatsuse, md2; sayaka sato, ph.d3; shunichi 
furukawa, md4; kazuhiko iwata, md5; emi ikebuchi, md2

1. Department of Psychiatry, Nara Medical University School of 
Medicine, Kashihara, Japan; 2. Department of Psychiatry, Teikyo 
University School of Medicine, Itabashi, Japan; 3. Department of 
Psychiatric Rehabilitation, National Institute of Mental Health, 
National Center of Neurology and Psychiatry, Kodaira, Japan; 
4. Department of Psychiatry, Tokyo Metropolitan Police Hospital, 
Nakano, Japan; 5. Center for Clinical Research and Development 
Initiative, Osaka Psychiatric Medical Center, Hirakata, Japan

Background: neurocognitive deficits in schizophrenia are among the 
strongest predictors of social outcomes. Therefore, methods to improve 
neurocognitive impairments through cognitive rehabilitation are of impor-
tant research interest. so we have developed the original computer soft-
ware which were added the auditory tasks to visual tasks, referring to 
cogpack which provided practice across a broad range of cognitive 
functioning, including psychomotor speed, attention, memory, executive 
functions, and fluency. This study examined whether cognitive rehabilita-
tion using original computer software is more effective than the standard 
treatment in both cognitive and social functioning.
Methods: Twenty-four outpatients with schizophrenia in 4 sites were 
randomized to either a cognitive rehabilitation group (crg) or wait-list 
control group (cg). subjects were engaged in 2 sessions of  the cognitive 
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training per week for 12 weeks and took part in 1 session of  bridging group 
per week for 12 weeks. psychiatric symptoms, cognitive functioning and 
social functioning assessments were evaluated at baseline and at 12 weeks.
Results: after 12 weeks intervention, cognitive functioning and social function-
ing were improved, but not significantly in the crg as compared with the cg.
Conclusion: The number of participants might not be enough to reach 
significance level. We are scheduled to examine the effect of the software, 
examining a greater number of subjects which is assumed to be a total of 
at least 32 participants calculated statistically using our previous efficacy 
study of cogpack at announcement date.
id: 2087154

evaluaTing endophenoTypes across and 
WiThin The schizophrenia-specTrum

christine mohr, phd1; michael h herzog2

1. Institute of Psychology, University of Lausanne, Lausanne, 
Switzerland; 2. Laboratory of Psychophysics, Brain Mind Institute, 
Ecole Polytechnique Federale de Lausanne (EPFL), Lausanne, 
Switzerland

Background: There has been considerable research on endophenotypes 
within the context of  the schizophrenia spectrum, notably in terms 
of  patients, relatives of  patients and also schizotypy - defined as the 
personality organization underlying risk for schizophrenia. While a 
variety of  endophenotypes are gaining empirical support, the speci-
ficity of  these endophenotypes to the schizophrenia spectrum is not 
fully clear.
Methods: in this presentation, i will present a systematic research program 
on visual backward masking that shows a high specificity to the schizophre-
nia spectrum.
Results: deficits on visual backward masking are observed across the schizo-
phrenia-spectrum, notably in patients, their relatives, off-spring of patients 
and also in individuals high in schizotypy. moreover, the deficits are absent 
in patients with major depression as well as in patients with previous drug 
dependence. additional data will be presented suggesting that visual back-
ward masking deficits are associated with a specific facet of schizophrenia 
- notably involving cognitive disorganization, and are relatively unrelated to 
positive or negative schizophrenia-spectrum symptoms and traits.
Conclusion: The present findings highlight the importance of examining the 
specificity of endophenotypes both across and within traditionally-defined 
disorders
id: 2117359

longiTudinal decline in cogniTion in 
hsv-1 eXposed schizophrenia paTienTs 
and conTrols

vishwajit nimgaonkar, doctor
Department of Psychiatry and Department of Human Genetics, 
University of Pittsburgh, Pittsburgh, PA, USA

Background: herpes simplex virus, type 1 (hsv-1) produces lytic mucosal 
lesions, and rarely, encephalitis. it invariably initiates latent infection in sen-
sory ganglia thus enabling persistent, lifelong infection. Though definitive 
evidence of latent infection in the brain is lacking, exposure untraceable to 
encephalitis has been repeatedly associated with impaired working mem-
ory and executive functions, particularly among schizophrenia patients, 
in cross-sectional studies. longitudinal studies would enable more defini-
tive conclusions of causality - one us study indicates temporal cognitive 
decline in hsv-1 exposed sz cases.

Methods: indian participants with or without schizophrenia (sz, dsm 
iv criteria) were assessed for hsv-1 exposure using serological assays 
for hsv-1 igg antibodies. cognitive performance was assessed using the 
penn computerized neurocognitive battery (cnb, 8 cognitive domains, 
assessed for accuracy/ speed). all participants were re-assessed after 
1–2 years.
Results: The overall exposure rate was 61.5%, with non-significant 
hsv-1 exposure differences between persons with/without sz (total 
n=226, sz, n = 138, non-sz, n= 88). following imputations for miss-
ing data using multiple iterations, we used the imputed datasets for 
generalized linear model. at baseline, three cognitive domains showed 
nominally significant impairment in hsv-1 exposed individuals co-
varying with sz diagnostic status, sex and age: spatial memory (b= 
-0.26, p=0.029), spatial ability (b= -0.20, p=0.046) and emotion (b= 
-0.26, p=0.025). next, with change in performance between baseline 
and follow-up on domain scores as the outcome measure, we evalu-
ated hsv-1 exposure, co-varying with sz diagnosis, sex, age, time 
interval between tests and the baseline score. Two cognitive domains 
showed significant impairment in hsv-1 exposed persons: abstrac-
tion and mental flexibility (b= -0.24, p=0.011) and emotion (b= -0.24, 
p=0.014).
Conclusion: certain cognitive domains decline over time in hsv-1 exposed 
adults irrespective of sz diagnosis.
id: 2110566

emoTion regulaTion and delusions: 
hoW emoTion regulaTion and negaTive 
affecT influence The occurrence and 
inTensiTy of delusions.

clara marie nittel, dipl-psych
Klinik für Psychiatrie und Psychotherapie, Universitätsklinikum 
Giessen Marburg, Marburg, Germany

Background: in accordance with the vulnerability-stress model, risk fac-
tors for the occurrence of  psychopathological symptoms have been inves-
tigated: negative affect and the use of  maladaptive emotion regulation 
strategies increased the risk for subsequent delusional moments whereas 
stable self-esteem reduces the occurrence of  delusional moments. hence 
the present study explores whether negative affect, self-esteem and the 
use of  emotion regulation strategies influence the occurrence of  delusions 
in healthy people (n = 40) and patients with delusional thoughts (n = 2, 
planned 40).
Methods: data was collected with the experience sampling method 
(esm), a structured diary technique which has allows the assessment of 
experiences in daily life and is proved to be highly ecologically valid. for 
six days participants answered questions on an ipod about psychopatho-
logical symptoms, mood-states, use of  emotion regulation strategies and 
self-evaluation (self-esteem, self-acceptance and self-stigmatisation) ten 
times a day within a random interval of  80 minutes. inclusion criterion 
for the patients is the occurrence of  delusional thoughts during the last 
two weeks.
Results: multi-level linear regression models were estimated to examine 
the associations between negative affect, emotion regulation strategies and 
delusional thoughts. in general, persons reported more severe delusions 
symptoms if  they experienced negative emotions. on the contrary, when 
people reported positive emotions and a high self-esteem they experienced 
less delusional symptoms. moreover, delusions were more severe the more 
maladaptive emotion regulation strategies were reported.
Conclusion: in order to reduce delusional symptoms in patients with psy-
chosis it might be useful to focus more closely on the promotion of positive 
affect in daily life, the stabilisation of self-esteem and the improvement of 
their emotion regulation strategies to reduce negative emotions.
id: 2095134
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The relaTionship beTWeen social skills 
and episodic memory in paTienTs WiTh 
schizophrenia

graça m r oliveira, master; cristiana c a rocca, professor; 
silvia scemes, master; beny lafer, professor; helio elkis, md 
phd
Department and Institute of Psychiatry, University of São Paulo 
School of Medicine, São Paulo, Brazil

Background: schizophrenia patients performed significantly worse than 
controls on measures to assess social skills and episodic memory.The aim 
of this study was to evaluate the association between social abilities and 
episodic memory in patients with schizophrenia.
Methods: a group of 17 outpatients with schizophrenia according to the 
dsm-iv Tr and evaluated by the panss were compared with 31 healthy 
volunteers, with no personal or family history of psychiatric disorders all 
participants had iQ > = 80 (Wasi). all subjects were evaluated using a self-
report questionnaire, the brazilian social skills inventory (ssi-del-prette) 
and The logical memory (Wms-iii).
Results: as compared with controls, patients with schizophrenia had 
lower iQ (p=0.002), lower ihs scores in the following domains: self-
affirmation and expression of  positive affect, (p=0.046), conversational 
skills/social self-confidence (p< 0.001) and social openness to new peo-
ple/situations (p<0.001). no difference were found in terms of  ability to 
control aggressiveness, anger or anxiety in the case of  aversive stimulus 
(p=0.579). We found no correlation between iQ and measures of  social 
skills, but there were negative correlations between conversational and 
social self-confidence skills and the following subscales of  the panss: 
negative (- 0.530, p= 0.029), general (- 0.637, p=0.006) and Total (- 
0.127, p=0.002).
patients also showed significant impairments relative to controls in short 
and long episodic memory (p< 0.001; p= 0.003 respectively) as measured 
by logical memory subtest (Wms-iii). There was a positive correla-
tion between negative panss and immediate logical memory (- 0.503, 
p=0.04).
both groups showed significant and positive correlation between iQ and 
logical memory, immediate recall (0.554, p=0.03) and delayed recall (0.643, 
p=0.007). finally, there were significant positive correlations between logi-
cal memory, immediate recall (0.547, p=0.001) and delayed recall (0.397, 
p=0.005) with conversational and social self-confidence skills.
Conclusion: poor social skills and deficit in verbal memory are core char-
acteristics of schizophrenia and they can be considered as one of the key 
feature. The present data strongly support the critical role of neurocogni-
tive factors, such as episodic memory, in recovery of work functioning in 
schizophrenia.
id: 2086460

cogniTive performance during The 
firsT year of TreaTmenT in firsT-episode 
schizophrenia: a case-conTrol sTudy

riaan marius olivier, phd; sanja killian; bonginkosi chiliza, 
md; laila asmal; renata schoeman; petrus oosthuizen; martin 
kidd; robin emsley, md
Psychiatry, University of Stellenbosch, South Africa, Cape Town, 
South Africa

Background: several questions remain unanswered regarding the magni-
tude and time course of cognitive improvement in response to antipsychotic 
treatment. The purpose of this study was to assess changes in cognitive per-
formance in antipsychotic naïve or minimally medicated patients with first-epi-
sode schizophrenia during the first 12 months of treatment, in a case-control 
design. patients were treated according to a fixed protocol with flupenthixol 

decanoate depot injection, according to a standard algorithm. The primary 
outcome measure was change in mccb composite score over 12 months.
Methods: The sample comprised 92 patients and 100 healthy controls 
matched for age, sex, ethnicity and educational status. cognitive func-
tion was assessed by means of  the maTrics cognitive consensus 
battery (mccb). clinical outcomes were measured with the positive 
and negative syndrome scale (panss), the social and occupational 
functioning assessment scale (sofas), the calgary depression rating 
scale for schizophrenia (cdss), the birchwood insight scale (bis), the 
World health organization Quality of  life Questionnaire-brief  version 
(WhoQol-bref) and the premorbid adjustment scale (pas). We 
conducted pearson correlational coefficient analyses to investigate rela-
tions between changes in mccb scores and changes in psychopathology 
and clinical outcomes. To determine whether cognitive improvements 
were secondary to improvement in symptoms we did an analysis of  cova-
riance with mccb composite as dependent variable and panss Total 
as covariate.
Results: a  mixed effects model identified a significant between group 
difference over time (p=<0.0001) for the mccb composite score, with 
patients showing clear improvements from baseline to month 6 but not 
from month 6 to month 12, but remaining significantly lower than con-
trol scores. for the other mccb domains there were group differences 
at adjusted significance level for attention and vigilance (p=<0.0001), 
visual learning (p=<0.0001), verbal learning (p=0.005), and work-
ing memory (p=<0.0001), but not for reasoning and problem solving 
(p=0.04), speed of  processing (p=0.03), and social cognition (p=0.06). 
There were moderate correlations between change in mccb composite 
score and change in symptomatology as assessed by panss factor-anal-
ysis derived domains.
Conclusion: substantial improvements in cognitive function were observed 
over and above a practice effect, and were significantly correlated with 
improvements in psychopathology and functionality.
id: 2092615

hoW do Temporal based hapTic 
disTorTions impacT The feeling of 
conTrol in paTienTs WiTh schizophrenia 
and in paTienTs WiTh bipolar disorder?

patrick eric poncelet, phd student; sébastien Weibel; anne 
giersch, md phd
Psychiatry, INSERM Unit 1114, Strasbourg, France

Background: Time disorders have been described in patients with schizo-
phrenia at a clinical level. more recent studies show that patients are 
impaired in temporal processing (lalanne et  al, 2012, schizophr bull), 
especially when processing short asynchronies. We explore the hypothesis 
this makes patients vulnerable during motor action and impact their ability 
to feel in control. We focus on this question due to a possible impact on 
delusions of control, i.e. the attribution of one’s own action to an external 
agent. a decreased feeling in control might weaken the sense of agency and 
pave the way for delusions.
Methods: We designed a new original paradigm based on pointing tasks 
using a robotic device that can record movement trajectory and create vir-
tual surfaces by generating haptic feedbacks. participants had to perform 
vertical pointings on a virtual surface without any visual feedback. in the 
first session, subjects realized a sequence of  15 pointing actions. during 
the sequence (6th to 9th action at random), the haptic feedback was 
slightly postponed in time by 15 ms subliminal distortions or 65 ms supra-
liminal distortions. The following pointings were realized by keeping the 
surface at the distorted level. This allowed us to evaluate the adaptation 
of  the trajectory to the distortion, by measuring parameters reflecting 
the anticipation of  the contact with the surface, i.e. the duration of  the 
deceleration phase. in the second session, subjects executed sequences of 
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5 pointings where we introduced varying numbers of  supraliminal or sub-
liminal distortions. subjects were asked to rate their subjective feeling of 
control after the sequence. in the last session we checked the ability to 
detect a distortion.
Results: The results indicate that with the exception of patients with bipolar 
disorder, patients with schizophrenia and controls adapt their movement effi-
ciently following a supraliminal distortion. The feeling of control is altered in 
all groups following supraliminal temporal distortions. however, for subliminal 
distortions, the feeling in control is altered only in patients with schizophrenia.
Conclusion: These results are consistent with the hypothesis that abnormal 
sensitivity to short asynchronies in patients with schizophrenia could rep-
resent a vulnerability factor for the development of delusions of control.
id: 2118406

impliciT self-agency processing in 
schizophrenia paTienTs and unaffecTed 
siblings

merel prikken1; robert a renes2; anouk van der Weiden, ph.d.1; 
henriette d heering3; Wiepke cahn, m.d., ph.d.1; rene kahn, 
md, phd1; henk aarts2; neeltje e m van haren, phd1

1. Department of Psychiatry, University Medical Center Utrecht, 
Utrecht, Netherlands; 2. Department of Psychology, Utrecht 
University, Utrecht, Netherlands; 3. Academic Medical Centre, 
Amsterdam, Amsterdam, Netherlands

Background: self-agency, i.e., the feeling that one causes their own 
actions and consequences of  those actions, is disturbed in schizophrenia 
patients. They experience difficulties in distinguishing between own and 
other’s actions, which is reflected in a variety of  symptoms. previously 
we showed that patients experience impairments in the implicit processes 
involved in self-agency experiences, indicating that when information 
about an outcome is implicitly (or outside awareness) available, the sense 
of  agency is not enhanced, while in controls it is. research suggests that 
individuals at genetic risk for psychosis also show disturbances in self-
processes. Therefore, the current study investigates implicit self-agency 
processing in schizophrenia patients, unaffected siblings of  patients and 
healthy controls.
Methods: a total of 54 patients, 19 unaffected (unrelated) siblings and 54 
controls performed the ‘Wheel of fortune task’. participants believed that 
their action resulted in a specific outcome, while in reality the outcome 
was pre-programmed. participants performed an action (button press) and 
indicated whether they thought they were the agent of the consequence 
(the location of a rotating square) of this action, rated on a 9-point scale. 
outcomes were implicitly primed and these primes could either match or 
mismatch the actual outcome.
Results: a (trendlevel) significant matching effect was found in healthy 
controls and siblings (p<0.01, ηp 2=0.24; p=0.07, ηp 2=0.17, respec-
tively), but not in patients (p=0.32, ηp 2=0.02). furthermore, we found 
a significant groupXmatching effect (f(1,124)=3.30, p=0.04). follow-up 
analyses showed that healthy controls experienced more agency in the 
presence of  a match as compared to a mismatch between prime and 
outcome, which was not the case in patients (p=0.01). This has been 
shown before in a smaller sample, which is included in the current 
sample. interestingly, siblings scored in between patients and healthy 
controls but neither contrast reached significance (p=0.28 and p=0.42 
respectively).
Conclusion: This study showed that healthy controls and siblings are able to 
use implicitly available information in the environment to establish a sense 
of agency, whereas schizophrenia patients do not. We provide suggestive 
evidence that people at increased risk for psychosis do not show distur-
bances in the implicit route to self-agency.
id: 2090034

use of simulTaneous eye-movemenTs 
and fmri To reveal specific relaTional 
memory deficiTs in schizophrenia

J daniel ragland, phd1; deborah e hannula2; evan layher1; 
Joshua phillips1; cameron s carter1,3; Tyler a lesh, ph.d.1; Tara 
a niendam1; marjorie solomon1; charan ranganath3

1. Psychiatry, UC Davis, Sacramento, CA, USA; 2. Psychology, 
Univ. of Wisconsin at Milwaukee, Milwaukee, WI, USA; 
3. Psychology, UC Davis, Davis, CA, USA

Background: eye-movements can index memory, as participants increase 
viewing of changed portions of a remembered scene. We previously dem-
onstrated that individuals with schizophrenia (sz) increased viewing when 
individual items in the scenes changed (item-specific memory), but not 
when there were relational changes. here, we adapted this paradigm for 
fmri to test whether or not these specific relational memory deficits in sz 
are related to reduced fronto-temporal activation.
Methods: 26 hc and 24 sz participants studied from the uc davis early 
psychosis programs. fmri was acquired on a 3 Tesla siemens scanner, and 
eye movements were recorded during scanning using an asl remote eye-
tracker. participants first studied a series of complex scenes and at test, 
they were shown unchanged versions of studied scenes, changed scenes 
with either item or relational changes, and novel scenes. memory was 
assessed by comparing the proportion of time spent viewing the critical 
region of changed scenes, relative to time spent viewing comparable regions 
of unchanged scenes. fmri preprocessing and statistical analyses were per-
formed in fsl, contrasting changed scenes with unchanged scenes, and 
relational with item changes. a priori regions of interest included dorso-
lateral (dlpfc) and ventrolateral (vlpfc) prefrontal cortex, hippocam-
pus (hi), perirhinal cortex (prc), and parahippocampal cortex (phc). 
statistical analyses were performed with one- and two-sample t-tests, thres-
holded at z=2.3 (p<.01), cluster-corrected at p<.05.
Results: as previously, both groups showed eye-movement-based memory 
effects for item-specific changes, but only hc participants showed memory 
effects for relational changes. hcs also showed greater hi, phc dlpfc, 
and vlpfc activation compared to people with sz when correctly identi-
fying relational changes. There were no fmri group differences following 
an item-specific change.
Conclusion: eye-movement and fmri results support the conclusion that 
individuals with sz have disproportionate memory impairments when they 
must recruit mTl and pfc memory networks in order to represent items 
in a spatial and relational context. in contrast, memory for specific item 
features appears to be a relative strength in people with sz and may serve 
as a compensatory strategy that can be used to reduce the overall severity 
of memory dysfunction in the disorder.
id: 2090442

convergenT evidence from 
developmenTal neuropsychology 
and neuroimaging for The origins of 
The Working memory impairmenT in 
schizophrenia

abraham reichenberg, ph.d.; Josephine mollon
Psychiatry/ Preventive Medicine, Icahn School of Medicine at 
Mount Sinai, New York, NY, USA

Background: There is substantial neuropsychological decline in schizophre-
nia from the premorbid to the postonset period. While working memory 
is thought to represent a core cognitive deficit in schizophrenia, little is 
known about the extent and developmental progression of decline. further, 
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the pathophysiological mechanisms that underlie early deficits in working 
memory remain unknown.
Methods: participants were members of a representative birth cohort: 
avon longitudinal study of parents and children (alspac). 
neuropsychological assessment of working memory was conducted at ages 
4,5,8, and 20, when participants also took part in functional magnetic reso-
nance imaging (fmri) study using the n-back task, and psychotic expe-
riences where assessed using a semi-structured interview.
Results: children who developed psychotic experiences in adulthood 
showed no impairment in working memory at age 4. decline in working 
memory began soon after (effect size of change at age 5= -0.14), and the 
impairment continued to increase up to age 20 (effect size of change at 
age 20= -0.33, p<0.05). participants with psychotic experiences performed 
worse on the 2 and 3-back conditions, and this was also reflected in differ-
ences in the bold response in brain regions associated with phonological 
storage (p<0.0001).
Conclusion: These findings suggest that the origins of the working memory 
impairment in schizophrenia can potentially be traced back to early child-
hood (age 5). neural circuitry involved in phonological storage provides an 
underlying physiological abnormality.
id: 2118190

generalized and specific cogniTive 
deficiTs across The psychosis specTrum

James l reilly, phd1; scot hill2; leah h rubin, phd3; anthony 
ruocco4; richard keefe, ph.d.5; matcheri s keshavan, md6; 
godfrey pearlson7; carol Tamminga8; John a sweeney8

1. Psychiatry and Behavioral Sciences, Northwestern University 
Feinberg School of Medicine, Chicago, IL, USA; 2. Psychology, 
Rosalind Franklin University of Medicine and Science, Chicago, IL, 
USA; 3. Psychiatry, University of Illinois at Chicago, Chicago, IL, 
USA; 4. Psychology, University of Toronto, Scarborough, Toronto, 
ON, Canada; 5. Psychiatry, Duke University, Durham, NC, USA; 
6. Psychiatry, Beth Israel Deaconess Hospital/ Harvard Medical 
School, Boston, MA, USA; 7. Psychiatry, Yale School of Medicine, 
New Haven, CT, USA; 8. Psychiatry, UT Southwestern Medical 
School, Dallas, TX, USA

Background: a generalized cognitive impairment is understood to be a core 
feature of schizophrenia; whether this is apparent in related disorders, such 
as psychotic bipolar disorder, is of increased interest. identifying specific def-
icits in discrete cognitive processes in the context of this broad impairment 
remains a major challenge. We summarize the cognitive findings from the 
bipolar schizophrenia network on intermediate phenotypes (bsnip) con-
sortium, with emphasis on identifying proband and relative group deficits 
on specific tasks that persist after accounting for generalized impairment.
Methods: probands with schizophrenia (scz), schizoaffective disorder 
(scza) and psychotic bipolar disorder (bp), their 1st-degree relatives, and 
controls completed the brief  assessment of cognition in schizophrenia 
(bacs) battery as a measure of generalized neuropsychological function-
ing. subjects also underwent testing with several tasks putatively assess-
ing specific cognitive processes including: antisaccade, spatial span, penn 
conditional exclusion Test, dot pattern expectancy, stop signal, and 
penn emotion recognition.
Results: among probands, effect size of  deficits on specific tasks ranged 
from small (0.24) to large (.93). however, only antisaccade error rate (scz 
.72; scza .51; bp .40) and regressive errors on the conditional exclusion 
Test (scz .21; scz-a .37; bp .27) remained impaired after accounting for 
bacs scores. effects sizes of  deficits were more modest among relatives 
(.25 to .52), with only antisaccade error rate remaining impaired after 
accounting for bacs performance (scz .27; scza .40; bp .29).
Conclusion: performance impairment on many cognitive tasks appears 
to result from the association with generalized deficit rather a cognitive 

process tapped by a particular paradigm. assessing generalized impair-
ment and putative specific cognitive processes concurrently is important to 
determine whether specific tasks uniquely measure disease or familial-risk 
effects rather than merely tracking the generalized deficit.
id: 2109780

mulTimodal neuroimaging assessmenT 
of memory funcTion in schizophrenia: 
age maTTers

laura m rowland, phd; stephanie a korenic; susan n Wright; 
sarah J nisonger; frank e gaston; benjamin W krause; peter 
kochunov; l elliot hong, md; s andrea Wijtenburg
Psychiatry, MPRC, University of Maryland School of Medicine, 
Baltimore, MD, USA

Background: memory impairments are associated with poorer functional 
outcomes and lower quality of life in schizophrenia. some evidence sug-
gests that these memory impairments are worse later in the illness, in older 
persons with schizophrenia, but little is known about the underlying neu-
robiology. The purpose of this project was to assess glutamate (glu) with 
magnetic resonance spectroscopy (mrs), cerebral blood flow (rcbf) with 
arterial spin labeling (asl), and functional connectivity with resting state 
fmri and the relation to memory function in younger and older partici-
pants with schizophrenia. regions involved in memory function, the medial 
temporal lobe (mTl) and the anterior cingulate (ac), were examined.
Methods: seventy participants completed this study. mr scanning was 
conducted on a 3T siemens Tim Trio equipped with a 32-channel head 
coil. spectra were acquired from mTl and ac using a press sequence 
(Tr=2s,Te=30ms, neX=256 (mTl) and 128 (ac)). rcbf data were 
acquired using a pcasl sequence (Tr/Te=4000/16ms, # of slices=23, 
slice thickness=5mm, labeling offset=90mm, labeling duration 1.85s, post 
labeling delay=0.93s). functional connectivity data were acquired using 
resting state fmri for 8 minutes. patients were evaluated for psychopathol-
ogy and all participants completed tests of memory function.
Results: mTl glutamate was lower in older (p  =  0.02) but not younger 
(p=0.8) participants with schizophrenia. rcbf was lower in older partici-
pants irrespective of diagnosis (p < 0.05) in the ac and mTl, and older 
participants with schizophrenia had the lowest rcbf. mTl functional 
connectivity was altered in schizophrenia irrespective of age. importantly, 
poorer memory function was related to higher mTl glutamate (p< 0.05) 
and rcbf (p<0.05) in older participants with schizophrenia only. mTl 
functional connectivity was not related to memory function. These relation-
ships were not observed in younger schizophrenia or healthy participants.
Conclusion: This is the first study to use multimodal neuroimaging study to 
study memory function in older and younger persons with schizophrenia. 
older participants with schizophrenia were distinguished by lower mTl 
glutamate and rcbf, and poorer memory function. compromised mTl 
glutamatergic and blood flow contributes to memory impairments later in 
the illness, in older persons with schizophrenia. interventions to improve 
memory function should consider the differential underlying neurobiology 
accompanying aging/illness phases in schizophrenia.
id: 2092858

hoW are neurocogniTive deficiTs 
associaTed WiTh clinical and 
funcTional ouTcome in early onseT 
schizophrenia paTienTs?

bjørn rishovd rund, ph.d., mha1,2; charlotte Teigset2,1; 
christine mohn2; monica Juuhl-langseth4,1; aina holmen3; rune 
Thormodsen2; anne-kari Torgalsbøen, phd1
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Oslo University Hospital, Oslo, Norway

Background: a  substantial proportion of  patients suffering from 
schizophrenia exhibit a general cognitive impairment at illness onset. 
neurocognitive impairment has been found to be more severe in early 
onset schizophrenia (eos) patients than in adult onset patients (aos). 
approximately 5% of the schizophrenia population has an early onset 
(before 18). adolescence is a period of  multiple changes in the brain struc-
tures and brain connectivity, where undifferentiated systems develop into 
more specialized neural networks, and the efficiency of  neurocognitive 
functions increases. however, the development of  neurocognitive functions 
in eos patients is understudied. To our knowledge only five longitudinal 
studies have been carried out. They have all used different test batteries. 
further, how neurocognition is related to clinical variables like duration 
of  untreated psychosis (dup), symptoms, and relapses has barely been 
investigated in any of  the five studies. The aim of the current study is to 
examine neurocognitive functions longitudinally in eos patients and to 
investigate how neurocognition at baseline is related to clinical variables 
like dup, relapses and symptoms.
Methods: Twenty patients with eos and 41 healthy controls (hc) were 
tested with the maTrics cognitive consensus battery (mccb) at base-
line, after 1 year and 2 years. mean age of the eos group was 15.6 years. 
mean duration of illness was 1.7 years at baseline.
Results: eos had significantly lower scores than hc on all neurocogni-
tive domains. a relative stable course of neurocognition was found, with 
a certain improvement in both eos and hc on all measures, except for 
verbal learning. no relationship between dup and any of the neurocog-
nitive measures was found. results showed a strong relationship between 
neurocognitive course and negative symptoms.
Conclusion: The present study confirms previous research on both first-episode 
and eos samples: There is a great stability in neurocognitive functioning after 
illness onset. The lack of an association between dup and the course of neu-
rocognitive impairment weaken the neurotoxicity hypothesis. further, a signifi-
cant association between neurocognition and negative symptoms also confirms 
what has been found earlier in first-episode schizophrenia samples. To sum-
marize, eos seems to follow much of the same neurocognitive course and be 
related to the same clinical factors as schizophrenia patients with a later onset 
and thus confirm continuity between early onset and adult onset schizophrenia.
id: 2088703

reWard-guided learning and dopamine 
in schizophrenia

florian schlagenhauf1,2; lorenz deserno, md1,2; andreas heinz1

1. Department of Psychiatry and Psychotherapy, Campus Charité 
Mitte, Charité-Universitätsmedizin Berlin, Berlin, Germany; 
2. Max-Planck-Institute for Human Cognitive and Brain Sciences, 
Leipzig, Germany

Background: reward-guided learning is impaired in schizophrenia patients. 
brain regions that receive input from dopamine neurons, e.g. the ventral 
striatum, code the expected value of rewards and also compute learning sig-
nals that compare delivered rewards with expected values, so-called reward 
prediction errors. Thus, elevated dopamine levels observed in schizophrenia 
may crucially contribute to a disruption of reward-guided learning.
Methods: during the anticipation and the delivery of rewards, schizophre-
nia patients show remarkable reductions of brain activation, in particular 
in ventral striatum (Juckel et al., 2006; schlagenhauf et al., 2009; heinz & 
schlagenhauf, 2010). These activation patterns also show relationships with 
variability of symptom levels across nosological boundaries (hagele et al., 
2014). When studying the dynamic process of reward-guided learning in 

unmedicated schizophrenia patients, computational modeling enabled the 
identification of patients who were not able to adapt their behavior according 
to an accurate internal model of the learning task (schlagenhauf et al., 2014).
Results: patients who could adapt their behavior showed stronger prefron-
tal activation compared to patients who could not adapt their behavior but 
showed no difference compared to healthy controls. most strikingly, all 
unmedicated patients were characterized by reduced ventral striatal reward 
prediction errors (schlagenhauf et al., 2014). When using the same learn-
ing task during fmri in combination with fdopa peT, healthy controls 
showed an inverse correlation between ventral striatal presynaptic dopa-
mine and ventral striatal reward prediction errors (schlagenhauf et  al., 
2013); we have recently replicated this result (deserno et al., under review).
Conclusion: These findings point towards neural correlates of impaired 
reward-guided learning in schizophrenia patients, in particular reward pre-
diction errors in ventral striatum, that may result from elevated presynaptic 
dopamine levels. computational modeling techniques appear a promising 
tool to dissect the heterogeneous entity schizophrenia into behaviorally and 
biologically characterized subgroups (deserno et al., 2013).
id: 2119129

differenTial relaTionship beTWeen age 
and funcTional neTWork inTegraTion 
in The predicTion of cogniTive abiliTy 
in schizophrenia

Julia sheffield1; grega repovs2; deanna barch, ph.d.1

1. Psychology, Washington University in St Louis, St Louis, MO, 
USA; 2. Psychology, University of Ljubljana, Ljubljana, Slovenia

Background: healthy aging is associated with a loss of functional integration 
between brain regions that support higher-order cognition, and these age-
related alterations are associated with worse cognitive performance. patients 
with schizophrenia reliably exhibit impairments in higher-order cognition 
which, in addition to shorter lifespan and other age-related conditions, have 
led some to hypothesize that schizophrenia is a disorder of “accelerated 
aging”. in the current study, we aimed to test the hypothesis that schizophre-
nia is associated with a differential relationship between age and reductions 
in functional integration, which in turn are related to cognitive impairments.
Methods: 47 schizophrenia patients and 53 healthy controls completed 
~60 minutes of functional neuroimaging, as well as five neuropsychologi-
cal tasks measuring different cognitive domains. graph theory was used to 
analyze the global and local efficiency of the whole brain, fronto-parietal 
network (fpn), cingulo-opercular network (con), and default mode net-
work (dmn) -- networks hypothesized to support higher-order cognition.
Results: across all subjects, age significantly negatively predicted global and 
local efficiency of the whole brain, fpn, con, and dmn (all p’s<.001). 
however, a significant main effect of diagnosis and a significant diagnosis x 
age interaction was observed only for the con (p’s<.01), driven by a much 
stronger negative relationship between age and con efficiency in schizo-
phrenia than in healthy controls. additionally, we found that the observed 
association between con global efficiency and cognitive ability was signifi-
cantly mediated by age for the schizophrenia group, but not for the healthy 
controls. finally, we observed a significant reduction in local efficiency in 
older patients compared to older controls only within the con, a relation-
ship that trended for con global efficiency.
Conclusion: Together, these findings provide evidence for a differential 
relationship between age and functional integration of a brain network 
that supports higher-order cognition in individuals with schizophrenia. 
importantly, these findings suggest that the relationship between higher-
order cognitive ability and functional integration of the con is more 
strongly influenced by age in patients with schizophrenia, suggesting that 
normal aging processes that underlie cognitive decline in healthy individu-
als may be occurring earlier or more rapidly in schizophrenia.
id: 2101291
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cogniTive deficiTs in schizophrenia, 
bipolar disorder and Their firsT-
degree relaTives

amy lynn silberschmidt, b.a.1; Timothy J lano1; matthew 
marggarf2; scott r sponheim, ph.d.3,1

1. University of Minnesota, Minneapolis, MN, USA; 2. Indiana 
University-Purdue University Indianapolis, Indianapolis, IN, USA; 
3. Minneapolis VA Medical Center, Minneapolis, MN, USA

Background: cognitive deficits are a core feature of schizophrenia and 
bipolar disorder. There is significant phenomenological overlap between 
the two mental disorders, as well as evidence of shared genetic liability. This 
study explored the nature of impaired cognition across groups of illnesses 
and included first-degree biological relatives in order to determine whether 
cognitive deficits were shared in groups with heightened genetic liability for 
the two disorders. findings have implications for understanding the shared 
and disorder-specific aspects of cognitive dysfunction in schizophrenia and 
bipolar disorder.
Methods: We recruited 564 subjects with schizophrenia (n=134), their rela-
tives (n=113), bipolar disorder (n=74), their relatives (n=59), and commu-
nity controls (n=184) from the minneapolis veterans affairs health care 
system (vahcs) and surrounding community. in the context of a larger 
family study, subjects completed a battery of clinical assessment and neu-
ropsychological assessment using standard measures of intelligence, verbal 
memory, learning potential, verbal fluency, visual attention, task switching, 
executive function, and academic achievement.
Results: preliminary group comparisons yielded evidence of the largest and 
most generalized cognitive deficits in schizophrenia probands, with relatives 
of schizophrenia patients and bipolar affective disorder probands exhibit-
ing intermediate deficits on select cognitive measures. additional contrasts 
will be carried out to fully delineate shared and disorder-specific aspects of 
cognitive deficits in schizophrenia and bipolar affective disorder.
Conclusion: measures of cognitive function hold promise for examining 
the landscape of brain dysfunction in severe psychopathology because they 
can be experimentally assessed, are relatively stable, and are more proxi-
mal to neural functions than clinical symptoms. preliminary findings are 
consistent with cognitive indices capturing not only variations in brain dys-
function related to severe psychopathology but also genetic risk for these 
conditions.
id: 2119644

a reporT on mccb: upsa domain score 
correlaTions from clinical Trials for 
cogniTive impairmenT associaTed WiTh 
schizophrenia

r silbert; earle e bain, md; george haig
AbbVie Inc., North Chicago, IL, USA

Background: Two tests commonly used in clinical trials to assess changes 
in cognition and cognitive functioning, respectively, in patients with 
schizophrenia are the maTrics consensus cognitive battery (mccb) 
and university of california performance-based skills assessment-2 
(upsa-2). The mccb contains ten tests covering seven cognitive domains 
while the upsa-2 uses six role-play tests to evaluate cognitive functional 
capacity. baseline correlations between the mccb and upsa are consis-
tently reported to be ~0.60; however, correlations between specific mccb 
domain scores and upsa total scores have not been reported. This analysis 
evaluated baseline and change score correlations between the mccb and 
upsa-2 total and domain scores in two 12-week, phase 2 clinical trials.
Methods: Two multicenter trials at 45 u.s. sites in stable subjects with schizo-
phrenia receiving antipsychotics were conducted to investigate procognitive 

effects: Trial a (n=207) with the histamine-3 antagonist abT-288, and Trial 
b (n=214) with the selective alpha-7 nicotinic acetylcholine agonist abT-
126. each trial employed a placebo and two active dose groups. eligibility 
criteria were consistent with maTrics guidelines. The mccb, the primary 
endpoint, was administered at screening, baseline, Week 6, and Week 12; 
while the upsa-2, a secondary endpoint, was administered at baseline and 
Week 12. data from the two studies were combined for these analyses.
Results: The overall correlation (r) between the mccb and upsa-2 
total scores at baseline was 0.621 (n=411). The correlations between 
the mccb domains and upsa-2 total score were 0.465, 0459, 0.570, 
0.265, 0.389, 0.404, and 0.426 for speed of processing, verbal learning, 
Working memory, reasoning and problem solving, visual learning, 
attention/vigilance, and social cognition, respectively. change score cor-
relation between mccb composite and upsa-2 total scores (baseline to 
Week 12)  was 0.156 (n=325), while change score correlations between 
mccb domains and upsa-2 total scores ranged from -0.011 (speed of 
processing) to 0.139 (attention/vigilance). correlations between mccb 
domain and upsa-2 domain scores ranged from 0.088 (mccb reasoning 
and problem solving with upsa-2 household skills) to 0.503 (mccb 
Working memory with upsa-2 financial skills).
Conclusion: While the overall correlation between mccb and upsa-2 
total scores was strong, the individual mccb domain scores correlated 
more weakly to the upsa-2 total scores. The highest correlation was 
detected with Working memory.
id: 2076317

single-dose oXyTocin challenge To 
probe The reacTiviTy of The mirror 
neuron sysTem

fiza singh, m.d.1,2; Jaime pineda3; kristin cadenhead1,2; david feifel1
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Science, UCSD, San Diego, CA, USA

Background: The socially relevant neural circuit, mirror neuron system 
(mns) appears to be dysregulated in disorders with social deficits. We 
designed a study to investigate mns’ responsiveness in schizophrenia 
(scz) patients and healthy controls (hc) in response to the pharmaco-
logic probe, oxytocin (oT). “mu suppression” or desynchronization of 
8-13hz eeg oscillations to biological motion is an easily administered test 
of mns engagement that has been used in both typical and clinical popu-
lations. oT was chosen due to its important effects on social behavior in 
mammals and previous reports of engaging the mns.
Methods: The socially relevant neural circuit, mirror neuron system 
(mns) appears to be dysregulated in disorders with social deficits. We 
designed a study to investigate mns’ responsiveness in schizophrenia 
(scz) patients and healthy controls (hc) in response to the pharmaco-
logic probe, oxytocin (oT). “mu suppression” or desynchronization of 
8-13hz eeg oscillations to biological motion is an easily administered test 
of mns engagement that has been used in both typical and clinical popu-
lations. oT was chosen due to its important effects on social behavior in 
mammals and previous reports of engaging the mns.
Results: rm-anova revealed that hc had significantly greater mssi than 
scz subjects (significant main effect of diagnostic group [f (1, 28)  =  4.3, 
p<0.05]), irrespective of treatment or electrode site. There was also a non-
significant trend of drug treatment [f (2, 56) = 2.5, p=0.09] revealed by a dose-
dependent oT-induced increase in mssi compared to placebo irrespective of 
diagnostic group or electrode site. individual subject data showed a majority 
of subjects in both groups (hc: 92%; scz: 54%) responded to single dose oT 
in expected manner; Within the scz group 23% subjects showed no response.
Conclusion: The study is a first step in building a systematic paradigm to 
determine the utility of single-dose oT challenge to probe the reactivity of 
the mns in scz patients. Just as blood culture sensitivity assays are con-
ducted prior to starting antibiotic treatment, we sought to explore whether 

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

Cognitive Neuroscience S97 

mns reactivity to oT may provide a measure of the remediation potential 
of this circuit prior to instituting treatment. The results suggest that single-
dose oT increases information processing in the mns in a majority of scz 
patients, but not all and that oT induced changes in mssi can serve as a 
useful index to isolate the neural processing of social information.
id: 2117901

a compuTaTional model of loW 
and high level influences on 
visual percepTual abnormaliTies in 
schizophrenia

scott r sponheim, ph.d.1,2; michaelppaul schallmo2; cheng 
Qiu2; cheryl olman2

1. Minneapolis VA Medical Center, Minneapolis, MN, USA; 
2. University of Minnesota, Minneapolis, MN, USA

Background: clarity regarding how low- and high-level modulatory influ-
ences contribute to the errant neural function in schizophrenia is critically 
important to designing and targeting interventions that effectively improve 
the lives of people with schizophrenia. here we propose a quantitative 
model as a means of integrating findings across experiments in order to 
precisely describe low and high-level influences on perception.
Methods: because schizophrenia is associated with visual misperceptions 
and hallucinations, and accurate grouping of visual elements is central 
to being able to perceive objects, we carried out a set of experiments that 
assessed the strength with which elements of a visual display would be 
grouped together. The experiments manipulated the probability of visual 
elements being grouped by adjusting the similarity (e.g., relative orientation 
and contrast) of stimuli. To additionally examine whether the quantitative 
model generalized to other disorders with psychotic symptoms and individ-
uals who carry genetic liability for schizophrenia, we also studied bipolar 
affective disorder patients and first-degree biological relatives of individu-
als with schizophrenia. participants completed several visual perceptual 
tasks (i.e., Tilt illusion, orientation dependent surround suppression, 
degraded-stimulus cpT). a computational model derived from work by 
schwartz and colleagues that included terms for divisive normalization and 
scene segmentation was used to predict performance from each group.
Results: using this model to predict our pilot data we find that the parameters 
for control (cTrl) data could be manipulated ways to predict performance 
in people with schizophrenia (sz). estimates of the selectivity for grouping 
(likelihood of long-range modulations) were weaker and the strength of sur-
round effect was higher for sz patients. additional model development will 
be presented considering data from individuals with bipolar affective disor-
der and first-degree biological relatives of people with schizophrenia.
Conclusion: a leading interpretation of the role of divisive normalization 
in visual information encoding is related to efficiency of neural processes: 
inhibition of similar signals results in a spatially decorrelated neural code 
that efficiently encodes information. Weak high-level grouping signals may 
fail to regulate low-level gain control mechanisms, creating inefficient or 
aberrant neural coding.
id: 2119580

connecTiviTy paTTerns during Working 
memory define clinically disTincT 
subgroups of schizophrenia

klaas e stephan
1. Translational Neuromodeling Unit, Institute for Biomedical 
Engineering, University of Zurich & ETH Zurich, Zurich, 
Switzerland; 2. Wellcome Trust Centre for Neuroimaging, 
University College London, London, United Kingdom

Background: contemporary pathophysiological theories of schizophrenia 
emphasise the role of abnormal long-range connectivity, which in turn may 
result from aberrant neuromodulatory control of synaptic plasticity. This 
presentation outlines a translational neuromodeling framework which aims 
at establishing “computational assays” for inferring subject-specific indices 
of connectivity, synaptic plasticity and neuromodulation.
Methods: We present an initial case study where we combined a variational 
gaussian mixture model (gmm) with a simple three-region dynamic 
causal model (dcm), consisting of visual, parietal and prefrontal regions 
(brodersen et al. 2014). The dcm was applied to working memory data 
from an fmri task in 41 medicated patients with schizophrenia and 42 
controls (data from deserno et  al. 2012), and the resulting maximum a 
posteriori estimates of connection strengths entered the variational gmm.
Results: our procedure identified three subgroups of patients as the most 
plausible clustering solution (i.e., highest log evidence). These subgroups 
were distinguished by different visual-parietal-prefrontal connectivity pat-
terns and specifically different modulation of prefrontal connections by 
working memory load. notably, these three connectivity-defined subgroups 
show significant differences in negative symptoms, indicating that the 
model-based physiological partitioning relates to clinical symptomatology.
Conclusion: clinically plausible subgroups of patients can be detected using a 
simple model of inter-regional connectivity. This motivates future studies in 
which we strive to overcome the present methodological limitations (coarse phys-
iological interpretability of the model, cross-sectional investigation) by using a 
prospective design and more refined generative models of neuroimaging data.
id: 2119173

unsupervised clusTering algoriThm 
shoWs 3 cogniTive clusTers in 
schizophrenia and egf sysTem single 
nucleoTide polymorphisms associaTe 
WiTh membership of These clusTers

vaidy swaminathan1,7; avril maryanne pereira1; leonid 
churilov1; chad bousman2; vanessa cropley5; christos pantelis, 
md, mrcpsych, franzcp2,5; andrew zalesky5; rhoshel 
lenroot6,4; Jason bruggemann6; cyndi shannon Weickert, phd6,4; 
Thomas Weickert, phd6,4; suresh sundram1,3

1. Molecular Psychopharmacology, The Florey Institute of 
Neuroscience and Mental Health, The University of Melbourne, 
VIC, Australia; 2. Department of Psychiatry, University of 
Melbourne, Parkville, VIC, Australia; 3. Northern Psychiatry 
Research Centre, NorthWestern Mental Health, Epping, VIC, 
Australia; 4. Department of Psychiatry, University of NSW, 
Randwick, NSW, Australia; 5. Melbourne Neuropsychiatry Centre, 
University of Melbourne, Parkville, VIC, Australia; 6. Neuroscience 
Research Australia, Randwick, NSW, Australia; 7. Schizophrenia 
Research Institute, Randwick, NSW, Australia

Background: disaggregating clinical clusters such as cognitive performance 
within schizophrenia (scz) will assist in identifying pathological mechanisms 
and possible biomarkers and help devise appropriate treatments. extensive data 
implicates the epidermal growth factor (egf) system in scz and from our data 
we have proposed deficient egf signalling is ameliorated by clozapine through 
egf receptor transactivation in treatment resistance (Trs). We have previously 
shown that candidate snps within the egf system associate with scz.
Methods: clinical and cognitive data and dna from participants with 
a diagnosis of dsm-iv scz (n=449) & healthy controls (hc) (n=637) 
were accessed from the australian schizophrenia research bank. using 
an unsupervised clustering algorithm, kohonen’s self  organising map 
(som), cognitive performance was analysed based on WTar, Wasi, 5 
rbans domains, coWaT and lns scores. genotyping for 31 snps in 
the egf system was performed using multiplex and Taqman assays.
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Results: The kohonen’s algorithm provided a 3 cluster solution. 
a mancova was performed with ‘age at onset of illness’, ‘age at assess-
ment’ and ‘number of years of education (yoe)’ as covariates. cluster 1 
was significantly different to hc only on the rbans immediate memory 
domain; clusters 2 & 3 differed highly significantly (p<0.001) from hc on 
all scales. multinomial regression indicated that egfr snps rs845551, 
rs7787739, rs2072454, rs884225; nrg1 snps rs35753505, rs6994992 
(hapice snps), rs3924999; erbb4 snps rs707284, rs839523 and bdnf 
snp rs6265 (val66met) and yoe significantly associated with membership 
of different clusters. interaction analysis showed the strongest association 
for alleles gg of rs845551 (egfr a/g) and TT of rs35753505 (nrg c/T) 
(cluster 2>cluster 1>cluster 3; or=1.58–4.35, p<0.001), and for alleles gg 
of rs845551 and cc of rs35753505 (cluster 1>cluster 2>cluster 3; or=1.63–
1.93, p<0.001).
Conclusion: These data demonstrate that cognitive performance appears to 
separate out scz patients into 3 clusters. candidate snps in egf system 
associate with scz and membership of cognitive clusters suggesting a func-
tional involvement of the egf in scz consistent with our hypothesis that 
deficient egf signalling may underpin a more severe form of illness. This 
provides possible biomarkers that may predict which persons with scz are 
likely to be better functioning cognitively and which ones will not, enabling 
identification of discrete pathologic mechanisms and better treatments.
id: 2118143

alTered aTTenTional and percepTual 
processes as indeXed by n170 during 
gaze percepTion in schizophrenia: 
relaTionship WiTh perceived ThreaT 
and paranoid delusions

ivy f Tso, phd1,2; Jinsoo chun3; savanna a mueller2; stephan 
Taylor1; patricia J deldin2

1. Psychiatry, University of Michigan, Ann Arbor, MI, USA; 
2. Psychology, University of Michigan, Ann Arbor, MI, USA; 
3. Beth Israel Deaconess Medical Center, Harvard Medical School, 
Fall River, MA, USA

Background: using gaze information to orient attention and guide behavior 
is critical to social adaptation. previous studies suggest that abnormal gaze 
perception in schizophrenia (scz) may lie in abnormal early attentional 
and perceptual processes, and may be related to paranoid symptoms. using 
event-related brain potentials (erp), this study investigated altered early 
attentional and perceptual processes during gaze perception and their rela-
tionship to paranoid delusions in scz.
Methods: Twenty-eight individuals with schizophrenia or schizoaffective 
disorder and 32 demographically matched healthy controls (hc) com-
pleted a gaze discrimination task with face stimuli varying in gaze direc-
tion (direct, averted), head orientation (forward, deviated) and emotion 
(neutral, fearful). erps were recorded during the task. participants rated 
perceived threat for each face after the task.
Results: scz participants were as accurate as, though slower than, hc 
participants on the task. scz participants displayed enlarged n170 
responses over the left hemisphere to averted gaze presented in fearful 
relative to neutral faces, indicating a heightened encoding sensitivity to 
faces signaling external threat. This abnormality was correlated with 
increased perceived threat and paranoid delusions. scz participants also 
showed a bilateral reduction of  n170 modulation by head orientation 
(normally increased amplitude to deviated faces relative to forward faces), 
suggesting less integration of  contextual cues of  head orientation in gaze 
perception.
Conclusion: The psychophysiological deviations observed during gaze discrimi-
nation in scz underscore the role of early attentional and perceptual abnormal-
ities in social information processing and paranoid symptoms in schizophrenia.
id: 2079081

hisTory of childhood physical Trauma 
has a negaTive impacT on cogniTive 
funcTioning in individuals aT ulTra 
high risk for psychosis

alp ucok
Psychiatry, Istanbul Medical Faculty, Istanbul, Turkey

Background: in our previous studies we reported that there were more 
childhood trauma (cT, 1)  and cognitive deficits (2) in uhr group. The 
aim of this study is to measure the relationship between cT and cognitive 
functioning in uhr group.
Methods: sixty-four individuals at uhr for psychosis were applied a neu-
rocgnitive battery assessing attention, processing speed, verbal learning and 
memory, working memory, interference inhibition and sustained attention. 
cT was assessed by short version of childhood Trauma Questionnary (cTQ).
Results: We dychotomized the sample by using cut off scores for the exis-
tence of emotional, physical and sexual trauma, physical and emotional 
neglect. Those with history of physical trauma had worse performance on 
digit span-forward, Trail making b (time), stroop test-difference between 
colour and word reading times, WcsT-completed categories. physical 
trauma scores were negatively correlated with WcsT-completed catego-
ries, and physical neglect scores were negatively correlated with digit span 
test-forward.
Conclusion: our findings suggest that history of physical trauma has a neg-
ative impact on cognitive functioning in individuals at uhr for psychosis.
1.sahin s, yüksel Ç, güler J, karadayi g, akturan e, göde e, Özhan aa, 
Üçok a. The history of childhood trauma among individuals with ultra 
high risk for psychosis is as common as among patients with first-episode 
schizophrenia. early interv psychiatry. 2013;7:414–20.
2.Üçok a, direk n, koyuncu a, keskin-ergen y, yüksel Ç, güler J, 
karadayi g, akturan e, devrim-Üçok m.  cognitive deficits in clinical 
and familial high risk groups for psychosis are common as in first episode 
schizophrenia. schizophr res. 2013;151:265–9
id: 2116229

magneToencephalography as a 
Tool in cogniTive neuroscience: 
a TranslaTional perspecTive

peter uhlhaas
Univ. of Glasgow, Glasgow, United Kingdom

Background: i will summarize our recent work with magnetoencephalography 
(meg) which has examined the role of neural oscillations during normal 
brain functioning as well as in the pathophysiology of schizophrenia.
Methods: our studies in normal participants suggest that single-trial fluctua-
tions of neural oscillations can be used to predict working memory capac-
ity, highlighting the mechanistic contribution of rhythmic activity towards 
higher cognitive processes. moreover, we have successfully applied meg 
source-reconstruction techniques to assess phase-coupling between cortical 
gamma-band activity and thalamic alpha oscillations, highlight the suit-
ability of meg to examine cortical-subcortical interactions. in addition, we 
have carried out several studies which have examined the role of gamma-
band oscillations and event-related fields (erfs) in sensory processing in 
schizophrenia.
Results: These results highlight a pronounced impairment in high-frequency 
activity in both chronic and unmedicated patients as well as the potential contri-
bution of impaired prediction processes as revealed by the analysis of the mag-
netic mismatch negativity field (mmf) towards perceptual impairments in the 
disorder. The pattern of dysfunctional gamma-band activity and aberrant erf-
responses in schizophrenia are consistent with the effects of ketamine in healthy 
volunteers, highlighting the central role of aberrant nmda-receptor function-
ing for the understanding of abnormal circuit functioning in schizophrenia.
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Conclusion: our work highlights the importance of meg as a tool to exam-
ine neural oscillations and erf responses in schizophrenia and during nor-
mal brain functioning.
id: 2117994

abnormaliTies in The esTablishmenT 
of feeling of self-agency in 
schizophrenia

anouk van der Weiden, ph.d.1; robert a renes2,1; merel 
prikken1; rene kahn, md, phd1; henk aarts2; neeltje e m van 
haren, phd1

1. Brain Center Rudolf Magnus, University Medical Center 
Utrecht, Utrecht, Netherlands; 2. Social and Organizational 
Psychology, Utrecht University, Utrecht, Netherlands

Background: people usually feel they cause their own actions and the con-
sequences of  those actions, also referred to as the experience of  self-agency. 
schizophrenia patients typically fail to experience agency over their own 
actions and exhibit difficulties in distinguishing their own actions from 
those of  others (e.g., as in delusions of  control). normally, the experience 
of  agency arises when the outcome of an action matches the outcome one 
had in mind before performing the action (Wegner, 2002). hence, briefly 
presenting (i.e., priming) an outcome before it occurs enhances experienced 
self-agency (van der Weiden et al., 2013). previously, we showed that such 
outcome-priming mainly enhances experienced self-agency when behavior 
is represented in terms of  action-outcomes (rather than in terms of  action-
performance; van der Weiden et al., 2010). also, we showed that patients 
are unaffected by outcome-primes (renes et al., 2013). in the present study 
we tested whether patients’ abnormalities in experiencing self-agency result 
from a failure to represent behavior in terms of  action-outcomes.
Methods: 31 schizophrenia patients and 31 controls repeatedly performed an 
action (button press) and observed the resulting outcome (stop location of a 
moving square). after observing the outcome, they indicated to what extent 
they felt they (instead of the computer) caused the outcome on a 9-point 
scale. To manipulate experienced agency, a matching or mismatching out-
come was primed before action performance. behavior representation level 
was manipulated by instructing participants to focus on the outcome, or not.
Results: controls experienced more agency over outcomes that matched 
versus mismatched the primed outcome, f(1,30)  =  6.57, p  =  0.02, 
ηp2 = 0.18, while patients showed no such effect, f < 1. outcome focus did 
not affect patients’ experiences of agency, f < 1. surprisingly, for controls 
the matching effect on self-agency disappeared when focusing on outcomes, 
f(1,30) = 1.34, p = 0.26, ηp2 = 0.04.
Conclusion: These findings suggest that patients’ abnormalities in experi-
encing self-agency cannot be explained by the level at which they repre-
sent their behavior. perhaps it is not the focus on outcomes, but rather 
a more general failure to perceive causal relations between actions and 
outcomes that impedes normal agency processing (van der Weiden et al., 
2011). future research will further explore abnormalities in agency pro-
cessing and address the potential consequences for social functioning in 
schizophrenia.
id: 2085218

paTTern separaTion deficiT in 
schizophrenia

Theo gm van erp, ph.d.1; adrian preda1; steven g potkin1; 
lawrence faziola1; lisa Thom1; dana nguyen1; andrea 
Weideman1; charles kessler1; claire arakelian1; craig e stark2

1. Psychiatry and Human Behavior, UCI, Irvine, CA, USA; 
2. Department of Neurobiology and Behavior, University of 
California, Irvine, Irvine, CA, USA

Background: subjects with schizophrenia show robust episodic mem-
ory deficits but their nature and neural underpinnings remain to be 
determined. Tamminga et  al.’s (2010) hippocampus-based model of 
psychosis posits that schizophrenia patients show a deficit in dentate 
gyrus-dependent pattern separation, required for the formation of  non-
overlapping memory representations, and an increase in ca3/ca1-
dependent pattern completion, required for associate retrieval based on 
partial information. based on this model, we hypothesized that subjects 
with schizophrenia show pattern separation deficits compared with 
healthy controls.
Methods: Twenty-nine subjects with schizophrenia and 26 healthy vol-
unteers performed the mnemonic similarity Task (msT; stark and col-
leagues, 2007) during high-resolution imaging of  the hippocampus. The 
msT is a continuous recognition task during which participants are 
shown novel, repeated, or similar (lure) objects and are asked to indicate 
whether the current object shown is “new”, “old”, or “similar” to any of 
the objects shown during the task. pattern separation bias is computed 
as [p(“similar”[lure] - p(“similar”[foil]), which quantifies the extent to 
which items are successfully separated while correcting for response bias 
between groups. a group comparison of  pattern separation bias was per-
formed using a t-test.
Results: The subjects with schizophrenia did not differ in mean age 
(p=0.45) and sex distribution (p=0.59) compared with the healthy volun-
teers. subjects with schizophrenia (mean=0.18, sd=0.20) had a signifi-
cantly lower separation bias than healthy volunteers (mean=0.39, sd=0.19; 
p<0.0004).
Conclusion: subjects with schizophrenia show a deficit in separation 
bias compared with healthy volunteers. This deficit may be at the 
core of  their episodic memory deficits and provides cognitive neuro-
science-based behavioral support for dentate gyrus dysfunction in 
schizophrenia.
id: 2118977

moTivaTional deficiTs in schizophrenia 
and The represenTaTion of value: 
implicaTions for funcTional ouTcome

James a Waltz, phd1; Jaime k brown1; James m gold1; Thomas 
J ross2; betty J salmeron2; elliot a stein2

1. Dept of Psychiatry, Univ of Maryland School of Medicine, 
Baltimore, MD, USA; 2. Neuroimaging Research Branch, National 
Institute on Drug Abuse - Intramural Research Program, Baltimore, 
MD, USA

Background: evidence indicates that social cognitive processes may be less 
related to measures of cold cognition and more related to processes such 
as reward sensitivity and reinforcement learning (rl). neural responses to 
rewards have been shown to relate to negative symptoms in schizophrenia 
(sz), which correlate strongly with measures of functional outcome. based 
on the established contribution of motivational deficits to functional out-
come, we hypothesized that behavioral and neural measures of reward sen-
sitivity and motivation might drive the relationship between social cognitive 
skill and functional outcome in sz.
Methods: We administered multiple tasks of  reward processing and rl 
to individuals with sz or schizoaffective disorder, including a sensory-
specific satiety (sss) paradigm designed to assess the tendency to 
devalue food stimuli, on which subjects were fed to satiety. This involved 
feeding subjects 0.7-mm squirts of  liquid foods (v8 juice and chocolate 
hazelnut drink), as well as a control solution, using syringes. in each of 
2 sessions, subjects received 16 squirts of  each rewarding food and 32 
squirts of  the control solution. in between the 2 sessions, each subject 
was instructed to drink one of  the foods (determined through coun-
terbalancing) until he/she felt “full, but not uncomfortable”. subjects 
rated each liquid 10 times (across the 2 sessions, at regular intervals), 
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from 0 to 100, on a likert-type scale. The difference in across-session 
ratings changes between sated and unsated foods served as a measure 
of sss.
Results: mann-Whitney u-tests revealed group differences in sss effects. 
Within-group tests revealed that controls showed an effect of  satiety 
that was sensory-specific, whereas patients showed an effect of  satiety 
that was not sensory-specific. furthermore, magnitudes of  sss effects 
in patients correlated with sans avolition scores and maTrics social 
cognition domain scores, and were a strong predictor of  employment 
status.
Conclusion: We observed systematic relationships between an experimental 
measure of the ability to flexibly and rapidly update representations of the 
value of food stimuli, in sz, and standard measures of social cognitive skill 
and functional outcome. We argue that the ability to flexibly and rapidly 
update representations of the value of stimuli and actions figures critically 
in the adaptive motivation of goal-directed behavior, and functional out-
come in patients, as a consequence.
support: nimh grants r21 mh086739, r01 mh080066, k12 rr023250
id: 2084092

sTraTegy Training - iTs effecTs on 
cogniTive and funcTioning ouTcomes

Til Wykes, phd; matteo cella, phd
Institute of Psychiatry, King’s College London, London, United 
Kingdom

Background: strategic remediation approaches highlight instruction and 
provide experience of evaluation of strategy efficiency during therapy 
which builds metacognitive knowledge and metacognitive regulation. both 
aspects of metacognition are thought to be important to the transfer of 
skills to situations outside the remediation context. a recently developed 
computer approach - circuiTs allows these strategies to be recorded as 
part of the training programme and we interrogate these data to answer 
questions relating to strategy use and perceived usefulness in relation to the 
outcomes in an rcT.
Methods: strategy use data were extracted for 45 people with schizophrenia 
taking part in cognitive remediation trial using circuiTs. each task first 
prompted participants to consider a range of strategies and after comple-
tion prompted participants to rate their usefulness. all participants were 
assessed before and after the therapy with verbal and non-verbal mea-
sures of cognition and executive functions. functional outcomes were also 
assessed. using a median split participants were divided into improvers and 
“non-improvers” for each domain assessed.
Results: overall participants attended an average of  28.8 (sd 6.9) ses-
sions of  crT and completed 137.5 (sd 58.3) tasks. The average num-
ber of  strategy used was 195.4 (sd184). strategy use was, as expected, 
correlated with the number of  sessions (r=.53, p<.0001) and tasks 
(r=.41, p<.0001). a  comparison of  strategy use between improvers 
and non-improvers revealed that people who improved on non-ver-
bal executive function (i.e. WcsT) had used more strategies during 
therapy (f(1,39)=4.1, p<.05; improvers strategy average 238(sd120), 
non-improvers strategy average 164(112). There were no significant dif-
ferences in strategy use for the other cognitive domains or for functional 
outcome.
Conclusion: This is the first report to systematically consider strategy use in 
the context of a cognitive remediation program. strategy may be important 
to improve performance on certain cognitive tasks but strategic approach 
may also result in poorer performance on tasks where there is a strict time 
demand. in these tasks people may not have enough time to plan and use 
strategy effectively within constraints of the task. strategy use does not 
seem to have an immediate effect on functional outcome but it is possible 
that functional improvement may require a longer time period to become 
evident.
id: 2118270

The virome of individuals WiTh 
schizophrenia

robert yolken1; faith dickerson, ph.d., m.p.h.2

1. Johns Hopkns, Baltimore, MD, USA; 2. Sheppard Pratt Health 
System, Baltimore, MD, USA

Background: mucosal sites such as the oropharynx contain a wide range of 
microorganisms, collectively designated as the microbiome. The microbi-
ome can affect behavior through a number of neurobiological and immu-
nological mechanisms relevant to the pathogenesis of schizophrenia. most 
previous studies have focused on the bacterial components of the micro-
biome. however, the microbiome also includes viruses such as bacterio-
phages, which are viruses which infect bacteria and alter their metabolism 
and replication.
Methods: We employed metagenomic analysis to characterize bacterio-
phage genomes in the oral pharynx of 41 individuals with schizophrenia 
and 33 control individuals. This analysis was performed by the generation 
of more than 100,000,000 sequence reads from each sample and the map-
ping of these reads to databases.
Results: We identified 79 distinct bacteriophage sequences in the oro-
pharyngeal samples. of  these, one bacteriophage genome, lactobacillus 
phage phiadh, was found to be significantly different in individuals with 
schizophrenia (p<0.00037, q<0.03 adjusted for multiple comparisons). 
The differential levels of  lactobacillus phage phiadh remained signifi-
cant when controlling for age, gender, race, socioeconomic status, or 
cigarette smoking (coefficient=2.0, p<0.006) and were correlated with 
the level of  host bacterial dna. Within the group of  individuals with 
schizophrenia, the level of  lactobacillus phage phiadh was correlated 
with the prevalence of  immunological disorders as well as with the 
administration of  valproate, which has been shown in animal models to 
alter the microbiome
Conclusion: The bacteriophage composition of the oropharynx in individu-
als with schizophrenia differs from that of controls and may be related to 
co-morbid immunological abnormalities.
id: 2114479

oligopepTidase acTiviTy in an animal 
model of schizophrenia and insighTs 
inTo iTs correlaTion WiTh The clinics

camila miyagui yonamine, phd1,3; ary gadelha2,3; vitor 
oliveira4; rodrigo bressan2,3; vanessa abílio1,3; mirian hayashi1,3

1. Farmacologia, UNIFESP, Sao Paulo, Brazil; 2. Psiquiatria, 
UNIFESP, São Paulo, Brazil; 3. Laboratório Integrado de 
Neurosciências, UNIFESP, São Paulo, Brazil; 4. Biofísica, 
UNIFESP, São Paulo, Brazil

Background: schizophrenia (scz) is a severe chronic mental disease. 
deficits in an operational measure of  sensorimotor gating - the prepulse 
inhibition of  startle (ppi) - are presented in psychiatric disorders such 
as scz and other mental disorders. spontaneously hypertensive rats 
(shrs) was characterized as an animal model to study some aspects 
of  scz, including the sensorimotor gating abnormalities. shrs pres-
ent deficits in ppi specifically reverted by clozapine. however, classically 
the shrs are used as an animal model for hypertension, with sugges-
tive involvement of  the renin-angiotensin system and its key enzyme, 
the angiotensin i-converting enzyme (ace), for this phenotype. The 
main role of  ace is the conversion of  the ang i  into ang ii, which 
has hypertensive activity. however, ace also catalyzes the degradation 
of  other oligopeptides, as neurotensin (nT), which was implicated in 
the pathophysiology of  scz due to the potential antipsychotic activ-
ity. in a previous work, we showed a significant higher ace activity in 
the plasma of  scz patients compared to health control (hcs). We also 
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demonstrated that the ace might be associated to cognitive deficits in 
scz using ace transgenic mice. in this work, we investigated the ace 
activity in plasma and several regions of  shrs brain, which were com-
pared to control Wistar rats (Wrs), aiming to evaluate the potential 
similarities between this animal model for scz and the human patients, 
and to explore the potential correlations between the brain and plasma 
activity levels.
Methods: ace activity in the plasma and brain regions (cortex, hippocam-
pus, striatum and nucleus accumbens) of males Wrs and shrs was mea-
sured using specific freT substrate.
Results: in the same way as observed for the plasma of scz patients com-
pared to hcs, a higher ace activity in plasma and also in the cortex and 
hippocampus was observed in shrs compared to Wrs.
Conclusion: higher ace activity was observed in the plasma of both 
human scz patients and shrs compared to their respective controls, 
suggesting a strong correspondence between humans and this specific scz 
animal model. patients with hypertension were excluded in this analysis. 
scz patients and animal models under the treatment with the same anti-
psychotics are currently ongoing in our laboratory and they might bring 
some important information regarding the potential of  this specific enzyme 
activity measurements as a biomarker of  pharmacological interventions 
and treatment follow-up.acknowledgement: fapesp, cnpq and capes.
id: 2107753

TargeTing dopamine d1-recepTors To 
improve reWard-associaTive learning; 
implicaTions for TreaTing negaTive 
sympToms

Jared William young, ph.d.; kerin higa; mary graves; mary 
kamenski; elizabeth W Twamley, phd; david e nichols; susan 
b powell; Xianjin zhou
Psychiatry, UCSD, La Jolla, CA, USA

Background: negative symptoms experienced by patients with schizophrenia 
are recognized as core to the disorder, predicting functional outcome. The 
variety of negative symptoms and their being measured using self-report 
and observer ratings have limited opportunities to identify their underly-
ing mechanisms and develop targeted therapies. recent evidence linking 
blunted responses after rewards to negative symptoms, however, has pro-
vided an opportunity to study mechanisms and treatment options. using a 
probabilistic learning paradigm we can investigate learning in response to 
reward as well as to punishment. There are opportunities therefore, to exam-
ine mechanisms underlying this blunted reward-associative learning, and 
develop putative treatments. striatal dopamine d1 receptors (drd1) have 
been implicated in learning from positive rewards and it was hypothesized 
that targeting these receptors would enhance reward-associative learning.
Methods: We trained two groups of  male c57bl/6Jn mice (n=15 and 
24)  in a probabilistic reward learning task requiring responses to tar-
get vs. non-target stimuli rewarded and punished at an 80/20 and 20/80 
ratio, respectively. group  1 was treated with vehicle or one of  three 
doses of  amphetamine (amp; 0.1, 0.3, or 1.0 mg/kg, ip) in a within-
subjects design before testing. group  2 was counter-balanced into two 
groups and treated with vehicle or the full dopamine d1 receptor agonist 
(+)-doxanthrine (doX).
Results: amp treatment improved probabilistic learning as measured by 
trials to criterion (f(1,14) = 3.4, p<0.05). amp-induced improvement was 
based on enhancement of staying after being rewarded at the target stimu-
lus (target win-stay; f1,14) = 4.3, p<0.01) without affecting non-target win-
stay, nor target, non-target lose-shift, premature responses, or mean reward 
latency (f<1, ns). doX improved probabilistic learning as measured by the 
total trials to criterion (t(23)=2.3, p<0.05). doX did not significantly affect 
any other measure, however (t<1, ns), except lowering non-target win-stay 
(t(23)=2.8, p<0.05).

Conclusion: Thus, both direct (doX) and indirect stimulation (amp) of 
drd1 improve probabilistic learning. secondary analyses are consistent 
with this improvement being a result of altering post-rewarded decision-
making behavior. it remains possible therefore, that a drd1 agonist may 
improve reward-associative learning in patients with schizophrenia. such 
enhancement could assist cognitive rehabilitation, and potentially reduce 
negative symptom severity.
id: 2096147

schizophrenia paTienTs eXhibiT reversed 
Topographic disTribuTion paTTerns of 
middle-laTency sensory processing To 
TargeT and non-TargeT Trials in The 
5-choice conTinuous performance TesT

Jared William young, ph.d.; meghan mcilwain; ibrahim 
grootendorst; anthony J rissling; richard f sharp; sean T 
pianka; sonia y rackelmann; gregory light, ph.d.
Psychiatry, UCSD, La Jolla, CA, USA

Background: There is growing recognition that sensory processing abnormali-
ties contribute to the widespread impairments in cognitive and psychosocial 
functioning in schizophrenia patients. core aspects of early perceptual and 
attentional dysfunction are promising new treatment targets. The development 
of pro-cognitive therapeutics has been disappointing to date however, in part 
due to cognitive paradigms with limited cross-species translational validity. 
The 5-choice continuous performance test (5c-cpT) task was developed to 
address this limitation. here, we determined whether patients with schizophre-
nia exhibit abnormalities in early visual sensory processing in the 5c-cpT.
Methods: continuous eeg was recorded during 5c-cpT performance in 30 
schizophrenia outpatients and 28 non-psychiatric comparison subjects. consistent 
with previous erp studies, centroids representing the amplitude weighted center 
of gravity of the positive area of the electrical field were calculated for each partici-
pant when responding to target and inhibiting responding to non-target stimuli. 
The centroid locations were quantified by a coordinate system resulting from the 
planar projection of the electrode array numbering from 1 to 10 in the anterior/
posterior direction. analyses were performed for only correct responses.
Results: Three erp peaks were identified for each condition representing 
early, middle, and later stages of sensory and cognitive information processing. 
across both trial types, no group or group x centroid interactions were seen in 
the early or late windows of visual processing. in contrast, group by centroid 
interactions were detected for middle-latency peaks in target (p<0.05) and non-
target (p<0.05) 150–250 ms trials. post hoc analyses revealed that schizophrenia 
patients had significant amplitude reductions over frontal regions, plus signifi-
cantly larger amplitude responses over parietal and occipital regions.
Conclusion: in behaviorally-matched trials, a significant double-dissocia-
tion was observed in the topographic distribution of middle-latency visual 
processing in patients with schizophrenia. future planned analyses will 
examine the extent to which sensory processing abnormalities contribute to 
impaired attentional functioning concurrently assessed during the 5c-cpT. 
Well-validated, cross-species cognitive tests such as the 5c-cpT will allow 
for a better understanding of impaired cognition in schizophrenia and the 
development of erp biomarkers for assessing pro-cognitive therapeutics.
id: 2119253

adulT-onseT microrna depleTion 
disrupTs Thalamic inpuTs 
To The audiTory corTeX in 
schizophrenia models

stanislav s zakharenko, m.d.,ph.d.; sungkun chun; Joby 
Westmoreland; ildar bayazitov; donnie eddins; Jay blundon; 
Jing yu
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Background: schizophrenia (scz) is one of the most debilitating and severe 
forms of mental illness. The positive symptoms of scz, namely auditory hal-
lucinations, are among the most enigmatic. antipsychotic agents acting via 
d2 dopamine receptors (drd2s) alleviate auditory hallucinations in most 
patients, but they are almost ineffective at treating other symptoms (e.g., 
cognitive deficits, dampened emotions, and social withdrawal). although 
the beneficial effect of antipsychotics on positive symptoms is obvious, the 
deficient neural circuits underlying these symptoms and the mechanisms of 
selective sensitivity of these faulty circuits to antipsychotics are unknown.
Methods: We used single-cell electrophysiological recordings, 2-photon 
imaging, and optogenetics to screen several neuronal projections in the 
auditory cortex (acx) of murine models of 22q11 deletion syndrome 
(22q11ds), a genetic disorder associated with scz, and identified a specific 
and age-dependent disruption of synaptic transmission at thalamocortical 
(Tc) projections.
Results: The Tc deficit was caused by deficient glutamate release because 
of the aberrant elevation of drd2s in thalamic relay neurons. The increased 
expression of drd2s rendered mutant Tc projections abnormally sensitive to 
antipsychotics, which rescued the Tc deficit in 22q11ds mice. also, drd2s 
were upregulated in postmortem samples of the thalamus of scz patients, 
suggesting a common pathogenic mechanism in 22q11ds and scz. a func-
tional screen of individual genes from the 22q11-deletion region revealed 
that haploinsufficiency of the microrna (mirna)-processing gene dgcr8 
underlies drd2 elevation and causes Tc disruption and aberrant sensitivity 
of Tc projections to antipsychotics.
Conclusion: our findings support that dgcr8-mirna-drd2-dependent 
disruption of Tc synaptic transmission is the pathogenic event underlying 
the positive symptoms of scz.
id: 2115533

Theory of mind deficiTs in youTh aT 
clinical high risk of psychosis

Tianhong zhang, md.1; huijun li, phd.2,3; huiru cui, md1; 
zeping Xiao, phd.1; Jijun Wang, phd.1

1. Shanghai Mental Health Center, Shanghai Jiaotong University 
School of Medicine, Shanghai, China; 2. Psychology, Florida 

A & M University, Tallahassee, FL, USA; 3. Psychiatry, Harvard 
Medical School, Boston, MA, USA

Background: The frequency of  putatively prodromal psychosis in 
chinese clinical populations peaks in adolescence and early adulthood 
(16–21  years old). These youths often express contradictions between 
their inferences about others’ intentions (Tom, the cognitive ability to 
understand the mental state of  others) and realistic expectations based 
on current and past experience. The goal of  this study was to investigate 
the characteristics of  Tom performance in youths at clinical high-risk 
(chr) of  psychosis.
Methods: To assess prodromal psychosis, we used the structured 
interview for prodromal syndromes (sips) that aims to identify sub-
jects who are at high clinical risk of  psychosis. The presence of  psychosis 
scale (pops) of  the sips/sops was used to determine conversion into 
psychosis. The reading mind in eyes Task (rmeT), including own-
race and other-race eyes, was administered to 40 chr youths; 42 age-, 
gender-, and education-matched healthy controls (hc); and 62 adult 
patients with schizophrenia (sz). nine-month follow-up data were col-
lected from 31 chr subjects, of  whom 7 (22.6%) had made the transi-
tion to psychosis.
Results: chr youths showed significant impairment in rmeT perfor-
mance compared to hc youths, but performed better than sz patients. 
moreover, they were significantly slower than hc youths in responding 
to the eye-task, with a response time similar to that of  sz patients. in 
particular, they had significantly poorer accuracy in interpreting posi-
tive and neutral eye expressions compared to the hc group, but not 
in interpreting negative eye expressions. The results from the own-race 
eyes in the chinese sample are comparable to those of  the other-race 
eyes. preliminarily follow-up data showed a trend toward significance 
(p=0.079) for eye-task performance between those who converted to psy-
chosis and those who did not.
Conclusion: our data contribute to the evidence that being able to correctly 
interpret the mental state of others from their eyes is impaired in youths with 
prodromal psychotic syndromes. This study provides the first data showing 
that chr youths have more difficulty in decoding the positive and neutral 
mental states of others, compared to negative states. according to these find-
ings, Tom enhancement would be expected to help youths who are suffering 
from social interaction impairments, and even prevent the further progress 
toward psychosis and the serious negative outcomes that arise during the 
prodromal phase.
id: 2086210
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comparison of The posiTive and 
negaTive syndrome scale (panss) facTor 
sTrucTure in paTienTs WiTh refracTory 
versus non refracTory schizophrenia

Rosana Ramos Freitas, MD1; Adriana Dias Barbosa Vizzotto, 
Occupational Therapy1; Belquiz Avrichir1; Sílvia Scenes1; Ántônio 
Reis de Sá Júnior2; Bernardo Pereira Santos3; Mario Rodrigues 
Louzã Neto1; Helio Elkis, MD PhD1

1. Department and Institute of Psychiatry, University of São Paulo, São 
Paulo, Brazil; 2. Department of Medicine and Nursing, Federal University of 
Viçosa, Viçosa, Brazil; 3. Department of Nursing, University of São Paulo, 
São Paulo, Brazil

Background: The positive and negative syndrome scale (panss) is the 
most widely used scale for the evaluation of symptom severity in schizo-
phrenia. several reviews of panss factor analyses (fa) showed that the 
best solution is the five factor model (positive, negative, cognitive, anxiety-
depression and excitement) but it is unclear whether the severity of the dis-
order has an influence in such factor structure. in patients with refractory 
schizophrenia (rs), which are considered to be the most severe cases, there 
is only one study of panss factors in this population. The aim of the pres-
ent study is to investigate by fa whether the panss factor structure differs 
in patients with rs as compared with non-refractory schizophrenia (nrs).

Methods: We conducted an exploratory fa of 291 patients with schizo-
phrenia (150 rs and 141 nrs). Two principal component of fa with 
varimax rotation were applied to the complete items set of the panss.
Results: The sample was composed of 66% males, mean age of 35.54 (sd: 
9.14), 10.10 (3.34) years of schooling, age of onset of 18.96 years old(6.54) 
and duration of illness of 16.46 (8.58). rs patients had a total panss of 
73.8 (20.82) with subscales: positive of 18.64 (6.89), negative 21.21 (7.54), 
general psychopathology of 33.23 (9.38). nrs patients had a total panss 
of 70.33 (25.54) with subscales: positive 17.63 (7.63), negative 20.09 (8.49), 
general psychopathology 33.11 (11.71). fa of patients with nrs yielded 
a model which accounted for 66.64% of the total variance with 6 factors: 
negative, positive, excitement, depression, anxiety and motor component. 
in rs a five factor solution was found (57.16% of the total variance): 
negative, positive, excitement, cognitive/ disorganization and anxiety.
Conclusion: differences between the factorial structures of panss in 
patients with rs (5 dimensions) as compared with nrs (6 dimensions) 
were found, with both groups sharing four common factors: positive, 
negative, excitment and anxiety.
id: 2109884

The validiTy resulTs of The sTandard 
for clinicians’ inTervieW in 
psychiaTry (scip)

ahmed aboraya, md
Psychiatry, Sharpe Hospital, Weston, WV, USA

Background: existing standardized diagnostic interviews are not used 
by psychiatrists in clinical settings (1–5). There is an urgent need for a 
practical clinician-administered tool for assessment of  adult psychopa-
thology that produces dimensional measures, in addition to categorical 
diagnoses.
Methods: The standard for clinicians’ interview in psychiatry (scip) is a 
new diagnostic interview designed to be used in clinical settings. The reli-
ability and validity of the scip were tested in clinical populations (1,004 
inpatient and outpatient subjects) at six sites (one hospital and two clinics 
in usa, two hospitals in egypt and one clinic in canada) between 2000 
and 2012.
Results: The scip items and dimensions were shown to be reliable and published 
in a 2014 manuscript (6). The validity of the scip diagnoses was measured 
against gold standard diagnoses: diagnoses generated by an expert and a clini-
cian using the schedules for clinical assessment in neuropsychiatry (scan). 
kappa was fair to good (greater than 0.5) for generalized anxiety, posttraumatic 

dimension rs nrs

positive present present
negative present present
cognitive present absent
depression absent present
anxiety present present
motor absent present

rs= patients with refractory schizophrenia
nrs= patients with non refractory schizophrenia

Table 1. base rate, number of positive diagnoses, kappa, kappa standard error (se), sensitivity and specificity of scip diagnoses against the gold 
standard diagnoses (diagnoses generated by the scan interview and the expert clinician) in patients at William r. sharpe Jr. hospital.

diagnosis
base rate
(%)

number 
of positive 
diagnoses kappa se

sensitivity
(%)

specificity
(%)

1 generalized anxiety disorder 4.5 11 0.6 0.09 100 94.3
2 panic disorder 7.2 15 0.45 0.09 62.5 93.2
3 posttraumatic stress disorder 8.1 11 0.68 0.09 66.7 98
4 major depression 11 21 0.54 0.09 75 90.9
5 bipolar i 9 18 0.51 0.09 70 92.1
6 bipolar i, mixed features 5.4 10 0.3 0.09 33.3 96.2
7 schizoaffective disorder 16 20 0.46 0.09 38.9 97.8
8 schizophrenia 18 30 0.68 0.09 90 89
9 alcohol use disorder 27 38 0.69 0.09 80 90.1
10 cannabis use disorder 14 20 0.61 0.09 62.5 95.8
11 cocaine use disorder 4.5 13 0.52 0.08 100 92.5
12 opioid use disorder 7.2 13 0.74 0.09 100 95.1
13 sedative use disorder 6.3 10 0.54 0.09 57.1 97.1

psychopathological dimensions of schizophrenia in refractory (rs) and 
non refractory patients (nrs)
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stress, major depression, bipolar i, schizophrenia and substance use disorders. 
kappa was poor (less than 0.5) for panic, bipolar i, mixed and schizoaffective 
disorders. sensitivities and specificities of scip diagnoses against the gold stan-
dard diagnoses were good (greater than 70%) for 73% of diagnoses
Conclusion: in addition to being a reliable diagnostic interview, the scip is 
a valid instrument for assessing the main psychiatric diagnoses against the 
gold standard diagnoses.
id: 2085805

subsTance use in individuals aT clinical 
high risk of psychosis
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New Haven, CT, USA; 4. Psychiatry, Zucker Hillside Hosptial, 
Long Island, NY, USA; 5. Psychiatry, Yale, New Haven, CT, 
USA; 6. Psychiatry, UNC, Chapel Hill, NC, USA; 7. Psychiatry, 
Harvard, Boston, MA, USA; 8. Psychology, Emory, Atlanta, 
GA, USA; 9. Division of Adult Translational Research, NIMH, 
Bethesda, MD, USA; 10. Psychiatry, UCLA, Los Angeles, CA, 
USA; 11. Psychiatry, UCSF, San Francisco, CA, USA

Background: a series of research reports has indicated that the use of substances 
such as cannabis, alcohol and tobacco are higher in youth at clinical high risk 
(chr) of developing psychosis than in controls. however, little is known about 
severity, frequency, the longitudinal trajectory, or the relation with later transi-
tion to psychosis with respect to substance use in this chr population.
Methods: at baseline and 6- and 12-month follow ups, 735 chr and 278 
control participants completed the alcohol and drug use scale and a can-
nabis use questionnaire. The longitudinal trajectory of substance use was 
evaluated with linear mixed models.
Results: chr participants endorsed significantly higher cannabis and 
tobacco use severity, and lower alcohol use severity, at baseline and over 
a one year period compared to controls. chr youth had higher lifetime 
prevalence and frequency of  cannabis, and were significantly younger 
upon first use, and were more likely to use alone and during the day. 
baseline substance use did not differentiate participants who later tran-
sitioned to psychosis (n=69) from those who did not transition (n=231). 
chr participants with a poorer clinical outcome at the 2-year assess-
ment had endorsed higher cannabis use at baseline compared to controls.
Conclusion: cannabis and tobacco use is higher than controls and this pat-
tern persists across the first year after contact with research related men-
tal health services. evaluation of clinical outcome may provide additional 
information on the longitudinal impact of substance use that cannot be 
detected through evaluation of transition/non-transition to psychosis alone.
id: 2084311

deTermining The prevalence of 
persisTenT negaTive sympToms in 
affecTive and non-affecTive psychosis 
during The firsT 12 monThs folloWing a 
firsT episode of psychosis

marleine azar, bsc honours psychology1,2; michael bodnar2,4; 
ashok malla2,3; rhida Joober2,3; martin lepage2,3

1. Department of Psychology, McGill University, Montreal, 
QC, Canada; 2. Douglas Mental Health Institute, Montreal, 
QC, Canada; 3. Department of Psychiatry, McGill University, 
Montreal, QC, Canada; 4. Department of Neurology & 

Neurosurgery, Montreal Neurological Institute, McGill University, 
Montreal, QC, Canada

Background: negative symptoms can be categorized based on their lon-
gitudinal intractability. in fact, research has recently focused on the study 
of persistent negative symptoms (pns), a subset of negative symptoms 
that are prolonged and intractable in schizophrenia and contribute to poor 
functional outcome. a study by hovington and al. (hovington et al., (2012) 
bmc psychiatry 12(1): 224) defines persistent negative symptoms as hav-
ing at least one negative symptom rated at moderate or greater severity 
sustained for at least 6 consecutive months. These symptoms are not sec-
ondary to positive, depressive or extrapyramidal symptoms. based on this 
definition, the objective of the present study is to determine the prevalence 
of persistent negative symptoms across twelve months in a heterogeneous 
sample of first-episode psychosis patients with a diagnosis of affective or 
non-affective psychotic disorder.
Methods: four hundred and one first episode psychosis patients were 
part of a longitudinal outcome study on first-episode psychosis and were 
recruited though the prevention and early intervention program for 
psychosis at the douglas mental health institute in montreal, canada. 
We examined persistent negative symptoms from 6 to12  months follow-
ing admission to the clinic using the scale for the assessment of negative 
symptoms (sans). in addition, positive, depressive and extrapyramidal 
symptoms were observed at initial assessment and at 6 and 12 months using 
the scale for the assessment of positive symptoms (saps), the calgary 
depression scale (cds) and the extrapyramidal symptom rating scale 
(esrs), respectively.
Results: When looking at the entire cohort of first episode psychosis 
patients, 29% (n=102) of patients present persistent negative symptoms 
during the first 12 months. We observed a substantial prevalence of per-
sistent negative symptoms in both affective (about 31%, n=22) and non-
affective (about 35%, n=80) psychosis.
Conclusion: These initial results suggest that core symptoms of schizophre-
nia are present in both affective and non-affective psychosis and confirm 
the importance of providing early interventions for these symptoms.
id: 2119748

shared serum biomarker changes in 
schizophrenia and bipolar disorder 
paTienTs. evidence for a common 
disease process?

sabine bahn, md phd mrcpsych
Biotechnology, University of Cambridge, Cambridge, United 
Kingdom

Background: bipolar disorder (bd) is often misdiagnosed as major depres-
sive disorder (mdd) or schizophrenia (scz) due to the overlap of symp-
toms and disease presentation. an inaccurate diagnosis is a frequent 
occurrence and results in suboptimal treatment with deleterious conse-
quences for patients. biomarker tests could provide an objective tool to 
increase diagnostic confidence for a given disorder.
Methods: eight independent bd patient cohorts from five clinical cen-
tres were analysed using a multiplexed elisa platform. control and bd 
samples from a total of 332 individuals were analysed as discovery cohorts. 
a  fixed effects linear regression model was applied to identify significant 
differences between groups. The results were validated in two additional 
cohorts comprised of a total of 401 patients (bd, pre-onset bd, and mdd) 
and control samples. The panel was also tested in 5 cohorts of scz patient 
samples.
Results: We were able to identify a mood state independent diagnostic bio-
marker panel for bd, consistent of  20 blood protein analytes, which can 
separate bipolar patients and controls with an auc=0.90. The signature is 
also capable to distinguish between pre-onset bd and recent onset mdd 
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patients (auc=0.90) and to a lesser extent between bipolar disorder and 
schizophrenia. over half  of  the proteins identified as changing in bd 
versus controls are involved in inflammation and acute phase response. 
a  second prominent category of  changing proteins is involved in lipid 
metabolism. several of  the protein changes identified in bd patients are 
also changed in mdd. serum biomarker changes in bd and scz over-
lapped substantially and could imply similar disease processes for these 
disorders.
Conclusion: a  proteomic biomarker panel for bd of 20 analytes could 
be identified. The panel has a predictive power of 90% for the separation 
between bd patients and healthy controls and recent onset mdd, but is 
less good in distinguishing schizophrenia from bipolar disorder patients. 
The overlap in molecular serum changes in scz and bd could imply that 
underlying disease processes are similar and that the disorders are not dis-
tinct at the pathophysiological level.
id: 2084723

TransdifferenTiaTed blood 
circulaTing monocyTes inTo neuronal-
like cells replicaTe dopamine 1 
recepTor deficiTs from brains of 
paTienTs WiTh schizophrenia
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paula Watts3; sara shimko4; richard gardette1; sean yang1; 
Therese Jay1; marie odile krebs1; anne hosmalin2; vincent 
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State Hershey Medical Center, Hershey, PA, USA

Background: mounting evidence indicates that schizophrenia is a devel-
opmental illness (1) with associated abnormalities in the dopaminergic 
system including decrease in dopamine 1 receptors (dr1) in brains of 
patients with schizophrenia naïve to antipsychotics (2). however, the 
exact role of  dopamine in schizophrenia is still a matter of  debate. The 
limited understanding of  schizophrenia stems from a lack of  models 
able to provide a window into de neurodevelopment of  patients with this 
illness.
Methods: We transdifferentiated blood circulating monocytes into neuro-
nal-like cells by combining growth factors and conditioned media. unlike 
other models such as induced pluripotent stem cells, the genome is not 
altered with viral insertions (3) which can become a confounder in an ill-
ness with a strong but still misunderstood genetic component.
Results: We initially transdifferentiated monocytes into neuronal-like cells 
from 40 individuals and established that transdifferentiated neuronal-
like cells resemble human neurons early in development, express neuro-
nal markers such as nestin, neurofilament and map2 and they present 
spontaneous action potentials as well as postsynaptic inhibitory and excit-
atory currents. during differentiation these cells undergo similar structural 
stages to those present in neurons while developing from rounded neuro-
blasts into neurons with complex shapes (4). We have also determined that 
when these neuronal-like cells are exposed to either dopamine or colchi-
cine, they respond similarly to neurons by retracting their neuronal arbo-
rizations (5,6). in neurons, this structural response is mostly mediated by 
the dr1 (7). monocytes lack dr1 but transdifferentiation into neuronal-
like cells elicits the expression of  this receptor. in comparing transdiffer-
entiated cells from 7 patients and 8 control subjects, no differences were 
evident at day 4, 7 and 10 during the differentiation process. both groups 
had differentiation rates of  15%, but cells from patients with schizophre-
nia, compared to controls, had a statistically significant decrease in dr1 
expression.

Conclusion: monocytes can be consistently transdifferentiated into neuro-
nal-like cells that resemble human neurons during development and express 
early neuronal markers. These cells replicate structural responses found in 
neurons and also replicate findings from brains of patients with schizo-
phrenia. consequently, transdifferentiated neuronal-like cells may provide 
a window into the neurodevelopment of patients with schizophrenia.
id: 2085887

anomalous sense of self, synesThesia 
and schizoTypy

Taylor leigh benson, ma; sohee park
Psychology, Vanderbilt University, Nashville, TN, USA

Background: synesthesia is a neurological condition in which stimulation of 
one sense involuntarily yields a simultaneous perception in a separate sensory 
modality. synesthesia is hypothesized to arise from abnormal connectivity 
among sensory cortical areas. supporting evidence for a link between synes-
thesia and the schizophrenia-spectrum comes from research indicating that 
synesthetes score higher on psychometric measures of schizotypy compared 
to controls. moreover, the defining features of ‘mirror-touch’ synesthesia are 
increased self-other mapping and blurred sense of self; both are implicated in 
schizophrenia (sz). indeed, anomalous or weakened sense of self was cen-
tral to early theories of sz and recent empirical studies have documented 
disturbances in body ownership and increased susceptibility for dissociative 
experiences such as the out of body experience (obe) in the sz-spectrum.
Methods: The major aim of the current study was to test the hypoth-
eses that synesthesia predisposes individuals to psychosis-proneness via 
increased propensity for multisensory, dissociative experiences. We admin-
istered a series of questionnaires to sz patients and healthy controls to 
assess synesthesia, schizotypy and dissociative experiences. specifically, we 
used an adaptation of the eagleman synesthesia battery, the synesthetic 
absorption subscale of The absorption scale, the schizotypal personality 
Questionnaire, the dissociative experiences scale ii, and a questionnaire 
assessing obe history and frequency.
Results: We found that sz patients reported greater levels of  synesthesia 
and dissociative experiences compared to healthy controls. synesthetes 
reported greater levels of  positive schizotypal traits than those without syn-
esthesia. further, synesthetes were more likely to report obe history and 
more dissociative experiences than those without synesthesia. similarly, 
individuals with obe history reported greater levels of  synesthetic absorp-
tion than those without obe history. finally, as hypothesized, levels of 
dissociative experiences were found to mediate the relationship between 
synesthesia and schizotypal personality in healthy participants.
Conclusion: future research should utilize this fascinating sample of indi-
viduals (i.e., synesthetes) to elucidate further how multisensory mechanisms 
contribute to sense of self  and how these processes may become unraveled 
in individuals at risk for psychosis.
id: 2107896

a QuanTiTaTive measure of 
handWriTing dysfluency for assessing 
Tardive dyskinesia

m p caligiuri, ph.d.1; h l Teulings, ph.d.2; c e dean, m.d.4; J 
b lohr, m.d.1,3

1. Psychiatry, UCSD, La Jolla, CA, USA; 2. Neuroscript, LLC, 
Tempe, AZ, USA; 3. Psychiatry, VA San Diego Healthcare System, 
San Diego, CA, USA; 4. Psychiatry, VA Minneapolis, Mineapolis, 
MN, USA

Background: Tardive dyskinesia (Td) is a persistent disfiguring and socially 
disabling movement disorder commonly associated with chronic exposure 
to antidopaminergic medications. The consensus from a growing body of 
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research indicates that this disorder has not disappeared and continues to 
challenge the effective management of psychotic symptoms in patients with 
schizophrenia. a fundamental component in an effective strategy for man-
aging Td is its reliable and accurate assessment.
Methods: We examined the clinical utility of  a brief  handwriting dysflu-
ency measure for quantifying Td. digitized samples of  handwritten circles 
and loops were obtained from 62 psychosis patients with or without Td 
and from 50 healthy subjects. Two measures of  dysfluent pen movements 
were extracted from each vertical pen stroke, including average normalized 
jerk (anJ) and the number of  acceleration peaks (apk). nine healthy 
subjects and 15 psychosis patients on stable medications were tested twice 
over a one month period. cronbach’s α coefficients for anJ were above 
0.80 for both groups indicating good test-retest reliability for this measure.
Results: Td patients (n=32) exhibited significantly greater anJ (p<0.0001) 
and apk (p<0.0001) scores than non-Td patients (n=30) or controls (n=50) 
across handwriting tasks. severity of handwriting movement dysfluency was 
significantly correlated with aims severity ratings for circles (r=0.41; p=0.001 
for anJ and r=0.37; p=0.003 for apk) and loops (r=0.37; p=0.004 for anJ).
Conclusion: These findings offer empirical support that Td can be detected 
and objectively quantified with a very brief and easily administered bat-
tery of handwriting tasks. handwriting movement analyses are naturalistic, 
require minimal training, involve a lost-cost commercially available digitizing 
tablet, notebook computer, and software, require no analytic decisions such 
as trial segmentation, and can be performed in any clinical setting in less than 
ten minutes. The procedure can be standardized for use across multiple sites 
with no known site-related variation. These results suggest that measures of 
handwriting movement dysfluency may be particularly useful for objectively 
evaluating the efficacy of pharmacotherapeutic strategies for treating Td.
id: 2074382

phenomenological aspecTs of sub-
clinical psychoTic sympToms among 
adolescenTs: mechanisms, meanings 
and TherapeuTic implicaTions

helen coughlan, mphil1; mary c clarke, phd1,2; ian kelleher, 
mb, phd1; kristin laurens, phd3,4; mary cannon, mb, phd1,5

1. Department of Psychiatry, Royal College of Surgeons in Ireland, 
Dublin, Ireland; 2. Department of Psychology, Royal College of 
Surgeons in Ireland, Dublin, Ireland; 3. Department of Psychiatry, 
University of New South Wales, Sydney, NSW, Australia; 4. Department 
of Psychiatry, Kings College London, London, United Kingdom; 
5. Department of Psychiatry, Beaumont Hospital, Dublin, Ireland

Background: sub-clinical psychotic-like experiences (ples) are not uncom-
mon among adolescents and have been found to be associated with adverse life 
experiences, co-morbid psychopathology and later mental disorder. The phe-
nomenology of ples in youth populations has received little attention and may 
provide important insights into the mechanisms through which ples emerge.
Methods: Qualitative data from 53 irish adolescents who reported ples were 
analysed. The sample came from a larger sample of 212 irish adolescents 
aged 11–13 years who took part in the adolescent brain development study, 
a population-based study on psychotic symptoms during adolescence. The 
study sample was clinically assessed for the presence of adverse life events, 
ples and psychopathology using the schedule for affective disorders and 
schizophrenia for school-aged children, present and lifetime versions. all 
young people who were rated as having definite ples were included in the 
current analysis. specific psychotic symptom subtypes of reported ples were 
initially quantified using spss v22. using nvivo 10, a content analysis of 
available qualitative data was then undertaken to explore themes within the 
data and to determine whether there were any relationships between the con-
tent of reported ples and adverse life events within the sample.
Results: considerable phenomenological heterogeneity was evident in the 
type and content of ples reported and there was evidence that, for some 
of the sample, a process of aberrant cognitive misattribution preceded 

the development of delusional beliefs. a key trend that emerged from this 
study was that, for many adolescents the content of their ples was related 
to their life experiences, particularly the experience of adverse life events. 
adverse life events were found to pre-date the onset of ples for at least 
one-third of the sample. fear emerged as a dominant emotional theme 
within the content of ples and, for a number of adolescents, their reported 
ples reflected potentially unconscious struggles regarding control.
Conclusion: These findings provide new phenomenological evidence on the 
mechanisms and meanings of ples in adolescent populations and on the rela-
tionship between ples and adverse life events. They support other empirical 
evidence that has demonstrated a relationship between emotion and psychosis 
and point to a need to develop more refined, personalised and effective psycho-
therapeutic and other interventions for young people who experience ples.
id: 2086645

markers of inflammaTion in 
schizophrenia and bipolar disorder

faith dickerson, ph.d., m.p.h.
Sheppard Pratt, Baltimore, MD, USA

Background: abnormalities in markers of inflammation and other blood 
analytes have been found in schizophrenia and in bipolar disorder but few 
studies have examined both populations in the same study using the same 
clinical and laboratory measures
Methods: The sample consisted of 143 persons with schizophrenia and 79 
with bipolar disorder drawn from the same treatment settings and 111 non-
psychiatric controls from the same geographic area. each participant had a 
blood sample drawn from which were measured 193 multi-analyte markers 
involved in hormonal responses, inflammation, growth, oxidative stress, and 
metabolism. The markers were developed by myriad rules based medicine 
and analyzed with their bead-based multiplex immunoassay system. linear 
regression models were used to compare the level of each marker in both 
psychiatric groups to that of the control group adjusting for age, gender, 
race, maternal education, and cigarette smoking.
Results: of the 193 markers, 21 were significantly different in the schizo-
phrenia group alone; 25 in the bipolar disorder group alone; 22 in both 
psychiatric groups in the same direction and none in opposite directions; 
and 115 in neither psychiatric group. many of the markers that distin-
guished the psychiatric groups from the controls are molecules involved in 
inflammation and the immune response to infection. markers which were 
uniquely different in schizophrenia included the complement c3 protein, c 
reactive protein, and iga and ige class immunoglobulins. markers which 
were uniquely different in bipolar disorder included t-cell ligands cd5 and 
cd40; the inflammatory modulators trefoil factor 2 and matrix metallopro-
teinases 1 and 9; macrophage defined chemokine (mdc); and Trail, a 
tumor necrosis factor-related apoptosis-inducing ligand. markers that were 
different in both psychiatric groups from the controls included alpha1 and 
beta2 microglobulins and matrix metalloproteinase 7.
Conclusion: our results indicate that while there is some overlap between schizo-
phrenia and bipolar disorder, markers of inflammation may distinguish these 
disorders. several of these markers modulate the function of T-lymphocytes 
and other immune-based cells. further research is needed to confirm these 
findings and to rule out confounding factors. a multiplex blood assay would be 
of potential benefit in the diagnostic assessment of patients with schizophrenia 
to distinguish them from controls and also from those with bipolar disorder.
id: 2083653

mulTiresoluTion analysis of brain 
images for schizophrenia recogniTion

petr dluhos1,2; daniel schwarz3; Tomas kasparek1,2

1. Behavioural and Social Neuroscience, CEITEC Masaryk 
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Background: machine learning methods are increasingly utilized for automated 
classification and diagnosis in various areas of medicine. in schizophrenia, 
however, the straightforward approaches fail to achieve accuracy and robust-
ness sufficient for clinical application. a promising tool to deal with problems 
specific for medical image-based classification (high feature space dimensional-
ity, redundancy of features and their complex spatial relations) is discrete wave-
let transform (dWT). This method enables extracting key features on multiple 
scales and spatial locations. high potential of this approach has been demon-
strated in several studies, however, the exact influence of various parameters of 
dWT and following classification on final accuracy is unclear and has not yet 
been examined. The aim of the presented study was to perform a systematic 
analysis of influence of parameters of wavelet transform on classification of 
patients with first episode of schizophrenia (fes) and healthy controls (hc).
Methods: Whole-brain T1 images of 52 fes and 52 hc were obtained by 
1.5T mr device. dWT was applied to the normalized grey and white mat-
ter images and to Jacobians of deformations used for spatial normalization. 
dWT coefficients were thresholded and those with the most discriminative 
power were selected and used as an input for a linear support vector machines 
(svm) classifier. The classification accuracy was estimated by leave-one-out 
cross-validation. The whole procedure was performed multiple times with all 
combinations of following parameters: data modality, wavelet family, level of 
dWT decomposition, percentage of dWT coefficients retained, number of 
coefficients selected and svm regularization parameter c.
Results: analysis of classification accuracy of all combinations of the six 
examined parameters revealed complex nonlinear relations among them. 
The best combination of parameters achieved accuracy over 92% (with bal-
anced values of sensitivity and specificity). These values were robustly esti-
mated by 100 repetitions of stratified 52-fold cross-validation runs.
Conclusion: The achieved accuracy is superior to the recent studies aimed 
at automated classification of fes patients. moreover, the strengths of our 
approach include robust sensitivity and specificity, correct cross-validation 
and large dataset. Wavelet transform provides a useful tool for extracting 
important information from medical images.
id: 2116193

modelling medicaTion aTTiTudes, 
insighT and self esTeem in early non-
affecTive psychosis

richard J drake, phd mrcpsych; shon lewis
Institute of Brain, Behaviour & Mental Health, University of 
Manchester, Manchester, United Kingdom

Background: We modelled predictors of poor adherence in a cohort of 
early schizophrenia sufferers to discover what variables predicted outcome, 
when, and how they affected one another longitudinally.
Methods: 309 first and second episode dsm iv non-affective psychosis suf-
ferers (83% first episodes) were recruited from consecutive presentations to 
defined catchments in england. Within 3 weeks of presentation the com-
pleted the positive and negative symptom scale (including the g12, insight, 
item), the birchwood insight scale (with subscales re-labelling symptoms, 
rls; awareness of illness, aWi; recognising need for Treatment, nfT) & 
rosenberg self  esteem scale (rse). These were repeated at 6 weeks and 
3 & 18 months. at these 3 visits the drug attitudes inventory (dai) and a 
visual analogue scale for satisfaction with treatment were also completed.
scales’ relapse prediction was analysed with roc curves. relations between 
scales were analysed with structural equation models (sems).
Results: roc curves showed that initial but not later insight scale score <7 
predicted relapse, while 6 week dai<2 best predicted relapse.
sems of each stage: nfT, dai and satisfaction always loaded onto one 
latent variable (medication attitudes), rls, aWi and g12 another (insight) 

and rse a third (self  esteem). aWi specifically predicted rls. self  esteem 
predicted aWi but nothing else.
longitudinally: growth curve models of attitudes, insight and self  
esteem fitted best, with intercept factors all correlating but change score 
factors not.
Conclusion: self  reported insight during acute illness best predicted 
relapse, better than objective insight. medication attitudes were predictive. 
recognising illness preceded need for treatment, but was affected by self  
esteem. nfT related better to medication attitudes than insight. each 
individual’s insight, attitudes and self  esteem scores are characteristic and 
intercorrelate, but are modified by change independently of each other.
id: 2119568

anTicipaTing The highs and loWs of 
everyday life in schizophrenia: an 
eXperience sampling sTudy

clementine edwards; matteo cella, phd; n Tarrier; Til 
Wykes, phd
Psychology, Institute of Psychiatry, Psychology & Neuroscience, 
Kings College London, London, United Kingdom

Background: it has been hypothesised that there is a specific deficit in anticipa-
tory pleasure in schizophrenia in the context of intact consummatory or “in 
the moment” pleasure. findings to date are mixed with reduced, heightened 
and similar anticipatory pleasure found in individuals with schizophrenia 
compared to controls. our study assesses anticipatory and consummatory 
pleasure using two new measures. The experimental task included in this 
study identified a difficulty distinguishing highly pleasurable stimuli from 
low pleasure stimuli in people with schizophrenia. The same participants 
also completed an experience sampling week with the aim of replicating this 
lab finding in real-time emotional responses during everyday life.
Methods: a healthy control group (n=44) and a group of individuals with 
schizophrenia (n=36) completed an experience sampling study using por-
table devices. They rated their motivation, mood, functional and leisure 
activity levels; anticipatory and consummatory pleasure seven times a day 
for six days. multi-level regression models were constructed to address the 
research questions.
Results: in line with our previous research there was no difference in con-
summatory ratings between the groups (p>.05). anticipatory pleasure was 
higher for functional activities in the schizophrenia group; there was no dif-
ference for leisure activities (p<.05). a within-group analysis found antici-
patory pleasure for functional activities was lower than for leisure activities 
in the control group as expected. however, there was no difference in the 
anticipatory pleasure for the two types of activity in the schizophrenia group. 
individuals with schizophrenia completed fewer functional activities than 
controls, but leisure activities occurred at a similar frequency in both groups.
Conclusion: The results support our previous finding of a reduced ability to 
identify less pleasurable activities in schizophrenia. This over-estimation of 
pleasure from less pleasant activities may lead to frequent disappointment and a 
reduced sense of satisfaction when chores or work are completed. indeed, indi-
viduals with schizophrenia complete fewer functional activities than controls 
despite this heightened anticipation. future research and interventions should 
focus on the process of anticipatory pleasure and its links with activity, particu-
larly helping individuals to anticipate different activities more accurately.
id: 2077429

compuTaTional linguisTics reveals 
markers of disTress and social 
isolaTion in schizophrenia

sarah kathryn fineberg, md phd; Jacob d leavitt; sasha 
deutsch-link; philip corlett

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

S108 Diagnosis; Phenomenology
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Background: clinicians often remark on the jumbled form and odd ideas in 
schizophrenic speech. despite careful listening, they are left uncertain about 
meaning, risk, prognosis, and importantly, treatment. here we aim to augment 
the clinician’s ear with an unbiased, computational approach to language analysis.
previous work in the area has identified specific linguistic markers of 
depression and impending suicide. We analyzed word-use patterns in blogs 
written by schizophrenic groups and control groups with strong beliefs, odd 
beliefs, medical illnesses, or psychiatric illnesses.
Methods: We applied linguistic inquiry and Word count (liWc) software 
to blog entries to reveal frequencies of words in 68 pre-defined grammar and 
thematic categories. using the r mclust package, we clustered blog entries by 
word-use patterns. group differences in single-word categories were identified 
by one-way anova with false discovery rate correction for multiple compari-
sons followed by Tukey post-hoc tests. We used qualitative methods based in 
grounded theory to further investigate the context of specific word categories.
Results: i. clustering analysis shows that schizophrenia blogs are more sim-
ilar to other illness blogs than to strong- or odd-belief  blogs. sixty-four per-
cent of schizophrenia blogs fell in cluster 2, together with 63–86% of the 
other illness groups. cluster 3 contained 56–71% of the non-illness blogs.
ii. The word categories body, health, first-person, past Tense verbs, and 
Time were used more frequently in the ill than non-ill groups (anova and 
Tukey’s post-hoc p<0.05.)
iii. social word use, however, places schizophrenia blogs together with 
other socially isolated groups, not ill groups. Qualitative analysis of social 
word use in these groups reveals more speculation about others’ intentions, 
decreased talk of self, and little talk of paranoid ideas.
Conclusion: language in schizophrenia contains markers of distress and 
social isolation that are not specific to mental illness or odd belief frameworks. 
Though clinicians may know of their patients’ difficulties, computational lin-
guistics more precisely identifies these symptoms. future studies will allow us 
to test how these markers change during clinical improvements and relapses.
id: 2119536

facTor sTrucTure and Temporal 
sTabiliTy of The panss in marginally 
housed persons WiTh psychiaTric 
illness
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1. Psychology, Simon Fraser University, Burnaby, BC, Canada; 
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BC, Canada; 4. Institut Universitaire en Santé Mentale de Québec, 
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Background: most factor analytic panss studies have identified a 5-factor 
model, yet limited consensus exists among these solutions (schizophrenia 
research, 85, 273–279). This psychometric inconsistency is notable given the 
relative homogeneity of the samples examined to date, most of which con-
sist solely of persons with schizophrenia. The aim of this study was twofold; 
1) identify the panss factor structure in a heterogeneous sample consisting 
of marginally housed persons with psychiatric illnesses, including high rates 
of psychosis, and 2) determine the temporal stability of the factor solution.
Methods: participants were recruited from single-room occupancy hotels 
in the downtown eastside of vancouver. They were administered clinical 
assessments including the panss. These clinical composites were ran-
domly assigned to either exploratory (efa, n = 100) or confirmatory factor 

analytic subsamples (cfa, n = 200); allowing identification then replica-
tion of initial findings. panss data (n = 201) collected at one-year follow-
up was then used to 1) replicate the baseline cfa model, and 2) compute 
invariance analyses to assess for temporal stability of the latent structure 
of the cfa model.
Results: efa suggested a unique 3-factor solution was most viable for the 
baseline panss data. This model was supported by cfa, and replicated 
with follow-up data. all items loaded significantly upon hypothesized fac-
tors and model goodness of fit analyses were in the acceptable to good 
range. an invariance analysis comparing Time 1 and Time 2 cfa models 
indicated remarkable consistency between points of measurement.
Conclusion: in summary, we were able to identify and confirm a novel 3-fac-
tor model, as well as determine the stability of these unique symptom dimen-
sions across time, providing confidence that the panss is an appropriate 
measure for more heterogeneous marginalized samples. yet the current model 
differs from those previously published in samples limited to schizophrenia 
participants, which may reflect the heterogeneity of the current sample.
id: 2105677

a mulTi-level approach To delineaTing 
percepTual sources of error in 
audiTory hallucinaTions

katherine holshausen, phd1; m roes2; maya gupta, msc1; k 
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1. Psychology, Queen’s University, Kingston, ON, Canada; 
2. Psychology, University of British Columbia, Vancouver, ON, 
Canada

Background: several contending views seek to explain the mechanisms 
through which individuals perceive meaningful auditory information in 
the absence of external stimuli (i.e., auditory hallucinations). To date, stud-
ies have demonstrated that individuals with schizophrenia who experience 
auditory hallucinations demonstrate difficulties processing auditory infor-
mation. however, none have evaluated whether the articulation process is a 
contributing factor in the production of auditory hallucinations.
Methods: This study evaluated the relation between differing sources of 
auditory error and auditory hallucinations in a sample of individuals with 
schizophrenia with (n = 11) and without (n = 11) auditory hallucinations, 
and healthy controls (n = 16). four auditory processing and speech produc-
tion tests were completed evaluating the following: (i) externalizing errors in 
a source monitoring task, (ii) perceived auditory errors in a signal-detection 
task, (iii) boundary perception in a phonemic boundary synthetic speech 
task, and (iv) changes in articulation during a formant perturbation task.
Results: among individuals with schizophrenia, those with auditory hal-
lucinations demonstrated significantly more externalizing errors than those 
without hallucinations (p = .02); a similar pattern emerged relative to con-
trols at the trend level (p  =  .06). none of the other group comparisons 
reached a level of statistical significance (p > .05). additional data from 
continuing data collection will also be presented.
Conclusion: These findings suggest that among individuals with schizo-
phrenia, those who experience auditory hallucinations are more prone to 
ascribe the source of auditory information as being generated from an 
external source when the true source was internal. further studies, particu-
larly those with a larger sample size, are needed to more clearly delineate 
the mechanistic underpinnings of auditory hallucinations.
id: 2084370

furTher validaTion of a “second 
generaTion” clinical assessmenT 
measure of negaTive sympToms
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Background: The number one recommendation from a nimh consensus 
meeting on advancing novel treatment development for negative symptoms 
was to create and validate new clinical assessment tools grounded in con-
temporary research findings. following this recommendation, the clinical 
assessment interview for negative symptoms (cains) was recently 
created through an iterative, multisite scale development process. a  key 
advancement of the cains is its incorporation of separate subscales that 
assess two primary negative symptom subdomains: (1) motivation and 
pleasure (map): subjective experience from and engagement in goal-
directed and pleasurable activities and (2) expression (eXp): non-verbal 
and verbal communication.
Methods: This presentation describes recent advances in the validation of 
the cains, focusing on two new studies.
Results: in study 1, higher scores on both cains subscales were found 
in outpatients with schizophrenia (n = 35) compared to outpatients with 
bipolar disorder i (n = 38) and healthy controls (n = 35), though the bipolar 
group also showed higher map scores than controls. in addition, higher 
map scores significantly correlated with lower community functioning 
within the schizophrenia (r = -.50) and bipolar (r = -.55) groups. in study 2, 
schizophrenia outpatients (n = 98) and healthy controls (n = 48) completed 
the cains, a self-report measure of approach motivation, and a probabi-
listic reversal learning task. patients showed significantly impaired learning, 
which correlated with higher map scores and lower approach motivation.
Conclusion: These findings provide further evidence for the validity of the 
cains. They also demonstrate the utility of considering distinct negative symp-
tom subdomains by finding support for hypothesized links between impaired 
reinforcement learning processes and map-related negative symptoms.
id: 2096158

phosphorylaTion of disc1-dependenT 
delayed neural differenTiaTion, 
disTurbed neural circuiTry formaTion, 
and cogniTive impairmenT in psychoTic 
disorders

koko ishizuka
Department of Psychiatry and Behavioral Sciences, Johns Hopkins 
University, Baltimore, MD, USA

Background: one major limitation that has blocked mechanistic under-
standing of major mental illnesses is the difficulty in accessing neuronal 
cells from patients. To overcome this issue, our program has established an 
infrastructure of translational research in which we conduct multiple tissue 
biopsies to establish neuronal cell lines, brain imaging, and clinical/neuro-
psychological assessment simultaneously from each study participant. This 
infrastructure allows us to perform experiments in which molecular, cellu-
lar, anatomical, and behavioral data are obtained from the same individu-
als. meanwhile, we reported that a specific phosphorylation of the disc1 
protein, a major susceptibility factor for major mental illnesses, determines 
neural fate during development in animals. The aim of this study is to vali-
date this molecular signature (phosphorylation of disc1 at serine713) as 
a biological marker for brain anatomy and function relevant to psychotic 
disorders, such as schizophrenia (sz).
Methods: We established olfactory cells and ips cells via nasal biopsy and 
skin biopsy, respectively. olfactory cells were positive for b-tubulin iii 
(a marker for immature neurons) to near homogeneity and their molec-
ular profiles were similar to those of developing neurons. ips cells were 
differentiated into neurons. The phosphorylation levels of disc1 at 
serine713 in olfactory neurons as well as ips cell-derived neurons were 
compared between controls and patients. in addition, the effect of this 

phosphorylation on neural maturation was studied in vitro and in vivo. 
finally, the associations between the phosphoarylation levels and clinical 
phenotypes were analysed.
Results: We observed that the level of phosphorylation of disc1 at 
serine713 was decreased in neurons obtained from patients with sz com-
pared to those from controls. This decrease led to delayed neural differ-
entiation in sz. furthermore, the decreased disc1 phosphorylation was 
associated with smaller middle frontal gyrus volume and impaired cognitive 
function in sz.
Conclusion: This study may clarify how behavior and neuroanatomical 
abnormalities relevant to sz are quantitatively (or at least semi-quantita-
tively) associated with a specific molecular signature (phosphorylation of 
disc1 in this study).
id: 2092122

reThinking The audiTory in audiTory 
verbal hallucinaTions: findings 
from a Trans-diagnosTic sTudy of The 
phenomenology of voices

nev Jones, phd1; angela Woods, phd2; ben alderson-day, phd3

1. Anthropology, Stanford University, Stanford, CA, USA; 
2. Medical Humanities, Durham University, Durham, United 
Kingdom; 3. Psychology, Durham, Durham, United Kingdom

Background: auditory verbal hallucinations (avhs) are important trans-
diagnostic symptoms. To date, only two large-sample (n >100) studies 
have investigated the phenomenology of avhs in detail (mccarthy-Jones 
et  al., 2014; nayani & david, 1996); both utilized semi-structured inter-
views. a  concern is that such interviews may over-determine participant 
responses; large-sample unstructured interviews remain critical.
Methods: a mixed methods survey was developed to explore the phenom-
enological characteristics of avhs and administered online (n  =  158). 
Qualitative data was coded using nvivo 10 by two independent coders 
(k = .85) using both inductive and theoretical approaches. The analyses pre-
sented here focus on subjects’ descriptions of the acoustic and non-acoustic 
qualities of avhs.
Results: 82% of  subjects reported a psychiatric diagnosis; the largest 
categories were 38% schizophrenia spectrum (sz), 34% affective psy-
chosis, 11% did, and 11% pTsd. only 46% of  this sample reported 
literally auditory avhs (laavh). 36.6% reported exclusively thought-
like voices (tlavh) and the remainder mixed or in-between avhs 
(mavh). The percentage of  laavhs by diagnosis ranged from 9.1% in 
did to 47.3% sz. further analyses grouped tlavh and mavh into 
four sub-categories: (1) entitative phenomena with access to informa-
tion the subject claimed not to have; (2) entitative phenomena endowed 
with personality characteristics experienced as foreign; (3) phenomena 
physically originating outside the self; and (4) phenomena described as 
similar to (normal) memories of  an external interlocutor and/or imag-
ined conversation.
Conclusion: data emerging from this project suggest that a large percentage 
of self-reported avhs may not in fact be experienced as literally auditory, 
with significant differences reported across diagnostic groups. While our 
study is limited by diagnostic self-report, our findings nevertheless under-
score the importance of further research on the acoustic qualities of avhs 
across diagnoses. our data also suggests a need to better deconstruct pos-
sible overlap between abnormal perceptions and abnormal thoughts or 
cognitions.
mccarthy-Jones, s., Trauer, T., mackinnon, a., sims, e., Thomas, n., & 
copolov, d. l. (2014). a new phenomenological survey of auditory hal-
lucinations: evidence for subtypes and implications for theory and practice. 
schizophrenia bulletin, 40(1), 231–235.
nayani, T. h., & david, a. s. (1996). The auditory hallucination: a phe-
nomenological survey. psychological medicine, 26(01), 177–189.
id: 2086415
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eXchange The magnifying glass for a 
microscope: The chicago hallucinaTion 
assessmenT Tool (chaT)

barrett kern, psy.d.; Jenna axelrod, m.s.; yangfeifei gao, b.a.; 
sarah keedy, phd
Psychiatry & Behavioral Neuroscience, University of Chicago, 
Chicago, IL, USA

Background: hallucination pathology remains poorly understood. 
Typically studies attempt to link greater abnormality on a given bio-
marker (brain regional connectivity, evoked potentials, etc.) to greater 
hallucination severity using hallucination measures that collapse fea-
tures of  hallucinations into a single score or only assess a single feature 
such as frequency, rendering such severity measures possibly insensi-
tive. We developed the chicago hallucination assessment Tool (chaT) 
to quantify hallucination severity along a number of  dimensions. The 
chaT is an expansion of  the psychotic symptom rating scale for audi-
tory hallucinations (haddock et al., 1999), assessing hallucinations in 
multiple sensory modalities and at different time points (present and 
worst time in the past). for each sensory modality, the chaT yields 
an overall severity score and subscales severity scores for physical, 
cognitive, and emotional severity. here we report psychometric prop-
erties of  the chaT.
Methods: We administered the chaT and other standard diagnostic and 
symptom assessment instruments to 68 psychotic disorder patients endorsing 
at least one hallucination in their history. 23 were re-assessed at least one month 
later. Test-retest indicators were calculated for ratings of “past, worst time.”
Results: prior work established high inter-rater reliability. Test-retest reli-
ability was also high, with 83% perfect agreement for types of chronic hal-
lucinations reported as ever experienced. for those 83%, test and retest 
total severity scores correlated r  =  0.9. for the whole sample, test-retest 
total severity scores correlated r = 0.8. auditory and visual hallucination 
subscale scores had test-retest correlations each of 0.7. neither interval 
length between test and retest nor general illness severity predicted differ-
ences between test and retest scores. The physical, cognitive, and emotional 
severity subscale scores correlated with one another moderately (r’s range 
0.3–0.6). current and past/worst severity ratings correlated 0.4. current, 
but not past, chaT severity ratings correlated with the panss positive 
scale (r=0.4), but not panss negative or general scales.
Conclusion: The chaT appears to be psychometrically sound and meets 
the goal of  quantifying related but not largely overlapping dimensions of 
hallucinations. This may be useful for understanding the symptom in its 
own right as well as determining if  only certain aspects of  hallucinations 
are related to biomarkers or may be useful outcome measures.
id: 2119471

The brief negaTive sympTom scale: 
inTernaTional adapTaTion, validiTy and 
disseminaTion via an online Training 
plaTform

brian kirkpatrick1; gregory strauss2; mark opler3,4; lawrence 
hsin yang, ph,d,5; katherine lam6; Jacob White3

1. Psychiatry and Behavioral Sciences, University of Nevada - Reno, 
Reno, NV, USA; 2. Psychology, State University of New York at 
Binghamton, Binghamton, NY, USA; 3. ProPhase, LLC, New 
York, NY, USA; 4. Psychiatry, NYU School of Medicine, New 
York, NY, USA; 5. Epidemiology, Columbia University, New York, 
NY, USA; 6. The PANSS Institute, New York, NY, USA

Background: To provide a synthesis and update of the rapidly-expanding 
international adaptation and validation of the brief negative symptom scale 
(bnss), a next-generation negative symptom rating instrument developed in 

response to the nimh-sponsored consensus development conference on 
negative symptoms. dissemination via an online training platform is detailed.
Methods: using published reports and supplementary unpublished data 
obtained by scale authors, we provide a synthesis of the development, trans-
lation, and psychometric properties of the english, spanish, and italian 
versions of the bnss. We also describe a new online training program to 
disseminate bnss training internationally, which provides gold standard 
training videos and consensus ratings. Three training videos, each showcas-
ing different symptom profiles, were highlighted in our training program.
Results: The bnss has shown excellent cross-cultural validity, indicating it 
is appropriate for use in international settings. excellent reliability was dem-
onstrated in a large italian sample (n= 921 patients) and a smaller spanish 
sample (icc’s for total score were 0.97 spanish, 0.99 italian), estimates 
that are comparable to the u.s. validation sample (0.93). good convergent 
validity was demonstrated in the spanish sample, with positive correlations 
with the sans (r=0.68; p=0.001) and the panss negative subscale (r=0.74; 
p<0.001), values comparable to the u.s.  sample (sans r=.80, p<.001, 
bprs negative subscale r=.68, p<.001). The bnss has shown a similar 
factor structure in the italian sample and the u.s. sample, with one factor 
reflecting internal experience (avolition/asociality/anhedonia) and the other 
diminished expressivity (blunted affect and alogia). The developers of the 
german translation provide data on their results at the current meeting.
raters from three centers in the united states as well as the italian center have used 
the online training program, which is being improved in response to feedback.
Conclusion: The bnss translations have shown excellent reliability and 
cross-cultural validity, and are appropriate for dissemination via online 
training platforms. There are now 7 translations with back translations: 
mandarin (simplified chinese), korean, Turkish, dutch, german, spanish 
and italian. The results show that the concepts of  the english version of 
the bnss lend themselves well to translation and cross-cultural use.
id: 2119311

dimensions of insighT in schizophrenia: 
eXploraTory facTor analysis of 
mulTiple self- and inTervieWer-raTed 
measures of insighT

susanna konsztowicz, phd1; norbert schmitz2,3; martin lepage2,3

1. Department of Psychology, McGill University, Montreal, QC, 
Canada; 2. Douglas Mental Health University Institute, Montreal, 
QC, Canada; 3. Department of Psychiatry, McGill University, 
Montreal, QC, Canada

Background: in schizophrenia, insight is regarded as a multidimensional 
construct that comprises aspects such as awareness of the disorder and 
recognition of the need for treatment. The proposed number of underly-
ing dimensions of insight is variable in the literature. While independent 
dimensions have been identified in the factor structures of various mea-
sures of insight, to date, no study has simultaneously evaluated the factor 
structure of items from multiple insight measures. in an effort to identify a 
range of existing dimensions of insight, we conducted a factor analysis on 
combined items from multiple measures of insight.
Methods: We recruited 99 participants with enduring schizophrenia (treated for 
> 4 years) from various outpatient and inpatient units of the douglas institute 
and affiliated external resources in montreal. exploratory factor analysis was 
conducted on itemized scores from four measures of insight, including two inter-
viewer-rated measures: the schedule for the assessment of insight-expanded 
and the scale to assess unawareness of mental disorder; and two self-report 
measures: the birchwood insight scale and the beck cognitive insight scale.
Results: a five-factor solution was identified as the best-fitting model. The 
factors appeared to suggest the following dimensions of insight: 1) aware-
ness of illness and the need for treatment; 2)  awareness and attribution 
of symptoms and consequences of disorder; 3)  self-reflection related to 
thoughts, attitudes, and understanding of experiences; 4)  self-reflection 
related to beliefs and reasoning; and 5) self-certainty.
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Conclusion: These results are novel as they suggest merging awareness of 
illness and the need for treatment into a single dimension, and separating 
the self-reflectiveness dimension of cognitive insight into two independent 
dimensions. subsequent steps will examine the identified dimensions of 
insight in relation to various psychological and biological factors, includ-
ing symptoms, neuropsychological functioning, and brain imaging data. 
This information can be used to develop clinically useful models of insight, 
including its contributing factors, with the goal of designing effective inter-
ventions to improve insight and outcome in affected patients.
id: 2086361

violence in paTienTs WiTh 
schizophrenia: predisposing facTors 
and sympToms.

menahem i krakowski, m.d.; pal czobor
Psychiatry, Nathan Kline Institute, Orangeburg, NY, USA

Background: emotional dysregulation, excitation, psychopathy and execu-
tive dysfunction have been shown to predispose to violence in schizophre-
nia, while negative symptoms have a protective effect. We compared violent 
and non-violent patients with schizophrenia on these variables; we also 
examined the extent of the relationship between these variables and vio-
lence in the violent group.
Methods: violent patients with schizophrenia (vs; n=40) were com-
pared to non-violent patients with schizophrenia (nv; n=33) and to 
healthy controls (hc; n=32). The life history of  aggression (lha) 
Questionnaire was completed on the basis of  patient and staff  inter-
views and review of  all records. vs were required to have an episode 
of  physical assault within the past year, and a total lha score of  ≥20. 
nv were required to have a lha score below 16, and could not present 
with physical aggression over the past year. psychiatric symptoms were 
assessed through the positive and negative syndrome scale (panss) 
and its 5 factors: positive and negative symptoms, excitation, cognitive 
impairment and depression/anxiety. psychopathy was measured 
through the psychopathy checklist (pcl-sv) which includes a personal-
ity factor (factor 1) and an antisocial history factor (factor 2). Wisconsin 
card sorting Test (WcsT) perseverative errors provided a measure of 
executive function.
Results: vs had higher scores than nv on panss excitation (ancova; 
f= 4.15, df=71, p<.05) and depression/anxiety (f=6.31, df=71, p=.01). 
nv had more severe negative symptoms (f= 4.88, df=71, p=.03). The 
groups differed on pcl-sv Total score (f=43.0, df=2,93, p<.0001), and 
on the first (f=34.7, df=2,93, p<.0001) and second (f=35.3, df=2,93, 
p<.0001) factors. vs had higher scores than hc and nv on these variables; 
hc and nv did not differ. WcsT perseverative errors did not differ in vs 
and nv. Within the violent group there was a positive relationship between 
the extent of violence (as measured by the lha score), and pcl-sv factor 
2 (r=.48, n=37, p<.01), panss depression/anxiety (r=.41, n=40, p<.01), 
and WcsT perseverative errors (r=.41, n=39, p<.01).

Conclusion: There are symptoms and traits that underlie a basic predisposi-
tion to violence in schizophrenia. once this predisposition is present, how-
ever, the severity/extent of violence is affected only by some of these factors, 
i.e., affective symptoms, antisocial history, and executive dysfunction.
id: 2118844

auToanTibodies in firsT 
episode psychosis: a maTched 
case-conTrol sTudy

John lally, mb mrcpsych1; fiona gaughran1; katherine beck1; 
Tim nicholson1; ruaidhri mccormack1; marta di forti, phd1; 
robin murray, doctor of medicine1; angela vincent2

1. Department of Psychosis Studies, Institute of Psychiatry, 
London, United Kingdom; 2. Nuffield Department of Clinical 
Neurosciences and Department of Neurology,, Oxford University 
Hospitals NHS trust, John Radcliffe Hospital,, Oxford,, United 
Kingdom

Background: autoimmune pathology has been suggested as aetiology for some 
cases of first episode psychosis (fep) and schizophrenia, with recently discovered 
brain-reactive antibodies being identified in the sera of patients with psychosis.
previous studies have not looked at the prevalence of autoantibodies to 
n-methyl-d-aspartate receptor (nmda-r), voltage gated potassium 
channel (vgkc) and glutamate decarboxylase (gad) in the initial acute 
phase of fep compared to healthy comparison subjects.
Methods: a  case control study to examine autoantibody levels and rates 
of antibody seropositivity in ninety six patients presenting with fep and 
ninety six controls matched for age and sex. We measured nmda-r, vgkc 
and gad autoantibodies using live cell based assays and visual neuronal 
screening.
Results: vgkc antibodies were the most prevalent antibody finding in 
both cases (n=18) and controls (n=19), without being significantly different 
between the groups. There were no cases and one control (402pm) with high 
positive vgkc-complex antibodies. (>400pm). gad antibody positivity 
was found in 3% (n=3) of controls and in none of the patients. nmdar 
seropositivity was found in 5% (n=5) of cases and 3% (n=3) of the controls 
(x2= 0.565, p=0.349). neuronal staining was positive on a visual screen in 
3 of the patients and in 6 controls.
Conclusion: This is the largest matched case control study looking at the 
prevalence of autoantibodies in fep. These findings fail to support the 
hypothesis that fep may be an autoimmune mediated process for a sub-
group of patients and provide a cautionary note on routine mechanised 
antibody screening of patients with fep. The likelihood is that a more case 
specific approach to screening for antibodies in fep is called for, with phe-
notypic characteristics of a patient’s presentation indicating who should be 
tested. visual examination for neuronal staining may be informative.
id: 2116523

ToTal WhiTe black oTher male female

n=
nmda 8
cases + (%+) 5 2 1 2 3 2
conTrol + (%+) 3 3 0 0 3 0
gad 5
cases + (%+) 0 0 0 0 0 0
conTrol + (%+) 3 2 1 0 1 2
vgkc (including caspr and lgi1) 37
cases + (%+) 18 5 9 4 5 13
conTrol + (%+) 19 9 7 3 10 9
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risk facTors for schizophrenia and 
The conTinuum of psychosis: advanced 
paTernal age (apa) is also associaTed 
WiTh psychosis in bipolar disorder

douglas s lehrer, m.d.1,2; michele T pato3; brian J miller4; 
ramzi W nahhas1,5; dolores malaspina, md ms msph6; peter 
f buckley, md4,7; Janet l sobell3; carlos n pato3

1. Psychiatry, Wright State University Boonshoft School of 
Medicine, Dayton, OH, USA; 2. Summit Behavioral Healthcare, 
Ohio Department of Mental Health & Addiction Services, Cincinnati, 
OH, USA; 3. Psychiatry and the Behavioral Sciences, Keck School 
of Medicine at USC, Los Angeles, CA, USA; 4. Psychiatry & 
Human Behavior, Georgia Regents University, Augusta, GA, USA; 
5. Community Health, Wright State University Boonshoft School of 
Medicine, Dayton, OH, USA; 6. Psychiatry, New York University 
School of Medicine, New York, NY, USA; 7. Office of the Dean, 
Georgia Regents University, Augusta, GA, USA

Background: apa is a risk factor for schizophrenia (sz) and bipolar disorder 
(bp). putative mechanisms include heritable genetic factors, de novo muta-
tions in the aging male germ line, and epigenetic mechanisms. few studies 
have explored phenotypic features, namely psychosis, associated with apa.
Methods: The genomic psychiatry cohort (gpc) is a multi-institutional 
collaboration that has established a clinically well-characterized repository 
of genomic samples from subjects with a sz-bp diagnosis or unaffected 
controls. all subjects gave blood and completed a health history ques-
tionnaire; ill subjects were interviewed using a structured instrument, the 
diagnostic interview for psychosis & affective disorders (di-pad).
inclusion criteria for this analysis were paternal age ≥ 13 and participant 
age ≥ 18 years. parental age information exists for ~13,000 subjects, includ-
ing 3,942 with sz (all types including schizoaffective disorder), 1,375 with 
bp (941 with history of  psychotic features [pf], 434 without), and 7,658 
unaffected controls. paternal age was categorized as <20, 20–24, 25–29, 
30–34, 35–39, 40–44, & 45+ years. multinomial logistic regression esti-
mated relative risk ratio (rrr) for each disorder type (sz; bp w/pf; bp 
w/o pf) relative to the control group, comparing each paternal age group 
to the reference group 20–24 years. rrr>1 for a given age group and dis-
order indicates greater risk of  having that disorder relative to reference age 
group. analyses were adjusted for sex, race, age, and paternal minus mater-
nal ages. We used proc logisTic in sas 9.3; all tests were two-sided 
at 0.05 level of  significance. The holm-bonferroni adjustment for multiple 
comparisons was used to adjust for multiplicity of  testing between pater-
nal age groups.
Results: age, sex & race were significantly associated with risk of disorder. 
after adjusting for these covariates and correcting for multiple compari-
sons, subjects with fathers age 45+ had significantly higher risk than those 
with fathers age 20–24 for bp w/pf (rrr=1.939) and sz (rrr=1.442), 
but not bp w/o pf (rrr=0.934).
Conclusion: This report replicates apa as a risk factor for sz. moreover, 
it represents the first examination of apa effect in a bp sample stratified 
by psychosis history, extending this positive association in bp with but not 
without psychosis history. These results suggest that phenotypic expres-
sion of apa effect in sz-bp spectrum is psychosis, per se, rather than other 
aspects of these complex disorders.
id: 2091820

maladapTive dsm-5 personaliTy TraiTs 
in paTienTs WiTh schizophrenia and 
bipolar disorders and Their firsT-
degree biological relaTives

Julia longenecker, m.phil.1; scott sponheim1,2; robert krueger1

1. Psychology, University of Minnesota, Minneapolis, MN, USA; 
2. Minneapolis VA Health Care System, Minneapolis, MN, USA

Background: The dsm-5 contains a new model of maladaptive personality 
traits that may be relevant in understanding not just personality disorders, 
but also risk for other serious mental illnesses, such as schizophrenia spec-
trum and bipolar disorders.
Methods: To explore how familial risk for schizophrenia spectrum and 
bipolar disorders is expressed in personality, the five dsm-5 trait domains 
were examined in patients with schizophrenia spectrum or bipolar disor-
ders, relatives of patients, and healthy controls.
Results: When categorized by the discrete dsm diagnoses or famil-
ial relation to a patient with a dsm diagnosis, the five groups differed 
significantly from healthy controls across all dsm-5 domains, indicat-
ing that personality reflects risk for severe mental illness. domain scores 
were similar between patients with bipolar disorder and their relatives, 
while patients with schizophrenia differed from their relatives in multiple 
domains.
Conclusion: The findings demonstrate that the personality inventory for 
dsm-5 (pid-5) captures a broad range of maladaptive personality traits 
in schizophrenia spectrum and bipolar disorders, that may represent shared 
features of genetic liability and expression of clinical disorders.
id: 2091855

self-reporTed affecTive TraiTs and 
currenT affecTive eXperiences of 
biological relaTives of people WiTh 
schizophrenia

alexandra lyon, b.a.1; scott r sponheim, ph.d.1,2; John g 
kerns, phd3; anna docherty, m.a.4

1. VA Medical Center, Minneapolis, MN, USA; 2. University of 
Minnesota, Minneapolis, MN, USA; 3. University of Missouri, 
Columbia, MO, USA; 4. Virginia Institute for Psychiatry and 
Behavioral Genetics, Richmond, VA, USA

Background: schizophrenia is characterized by self-reported trait anhe-
donia but intact hedonic responses during laboratory experiments. 
affective traits of  first-degree biological relatives may be similar to 
those of  people with schizophrenia, and measures of  hedonic response 
in relatives may be free of  antipsychotic medication or cognitive con-
founds. relatives also self-report increased anhedonia, yet it is unclear 
whether, like in patients, this anhedonia is paired with largely intact 
hedonic self-report.
Methods: in this study, first-degree relatives of  people with schizophrenia 
(n=33) and nonpsychiatric controls (n=25) completed a wide range of 
questionnaires and tasks assessing social and physical anhedonia, posi-
tive and negative affective experience, and anticipatory and consumma-
tory pleasure. valence, intensity, frequency, and the arousal of  current 
emotion were assessed. extraversion and current positive and negative 
affective state were also examined in relation to self-reported social 
anhedonia.
Results: relatives evidenced the same disjunction of increased self-reported 
anhedonia and intact affective response observed in people with schizo-
phrenia. group differences in anhedonia were not better accounted for 
by decreased current positive affect, increased current negative affect, or 
decreased extraversion in relatives.
Conclusion: results suggest that, like people with schizophrenia, first-
degree relatives report intact hedonic response on both questionnaire and 
laboratory measures despite significant elevations in self-reported social 
anhedonia.
id: 2074356
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psychoTic eXperience subTypes in 
a communiTy sample of chinese 
adolescenTs and young adulTs

Winifred mark, ph.d. with a specialization in clinical 
psychology; Timothea Toulopoulou
Department of Psychology, The University of Hong Kong, Hong 
Kong, Hong Kong

Background: previous factor analytic studies of the community assessment 
of psychic experiences (cape) have resulted in three-, four- and five- factor 
structures for the positive dimension (cape-pos) and a tripartite structure 
for the negative dimension (cape-neg). however, such studies were typically 
conducted in caucasian populations. it was unclear whether similar factor 
structures would emerge in a population of non-Western sample. This study 
seeks to explore the factor structure of cape-pos and cape-neg using an 
exploratory factor analysis (efa) in a sample of chinese young adults.
Methods: 324 participants (138 male, 186 female) with a mean age of 
19.73  years were recruited. all participants filled in the chinese-translated 
cape, a 42-item questionnaire tapping positive, negative and depressive psy-
chotic-like experiences. participants reported frequency and distress associated 
with each item on a four-point likert scale. The positive and negative subscales 
showed excellent internal consistency (cronbach’s alpha = .85 and .86 respec-
tively). separate efa with principal axis factor extraction and varimax rota-
tion were performed for the cape-pos and cape-neg frequency items.
Results: The number of factors was determined by eigenvalue <1, inspec-
tion of scree plot and factor loadings on extracted factors. efa of the 
positive dimension revealed five factors, with only one item loaded onto 
the fifth factor. hence, a four-factor model was retained. The model con-
sisted of ‘persecutory ideation’, ‘grandiosity’, ‘bizarre experiences and 
magical thinking’ and ‘perceptual abnormalities’, explaining 54.89% of the 
variance. internal consistency of the identified subdimensions ranged from 
.63 to .83. efa of the negative dimension revealed three factors: ‘social 
withdrawal’, ‘affective flattening’ and ‘avolition’. These subscales explained 
52.56% of the variance. internal consistency of the identified dimensions 
ranged from .68 to .80.
Conclusion: This study explored positive and negative psychotic experi-
ence dimensions in a general population of chinese young adults. results 
from the efa and internal consistency of identified subscales corroborated 
the majority of previous findings that cape-pos possessed a four-factor 
structure. our finding that cape-neg consisted of three factors was also in 
line with all previous factor analytic studies of cape-neg. Taken together, 
there is preliminary evidence that the chinese-translated cape is appropri-
ate for use in a chinese young adult population.
id: 2096670

percepTion, memory, conTeXT: hoW 
delusions form and persisT

aaron leonard mishara, ph.d., psy.d.1; micheal a schwartz2

1. Clnical Psychology, The Chicago School of Professional 
Psychology, Los Angeles, CA, USA; 2. Psychiatry, Texas A&M 
Health and Science Center College of Medicine, Round Rock, TX, 
USA

Background: phenomenologically-oriented psychiatrists describe a loss of 
context as fundamental to delusional-formation both in the original per-
ceptual experience and its memory. binswanger and conrad, key figures 
in phenomenological psychiatry, observed that it is not only the percep-
tion which, due to its abnormal salience, is loosened from its background-
context in the original delusional experience but how it is remembered. 
low-level perceptual abnormalities are accompanied by compensatory 
schemas, which become overgeneralized apart from their original context. 

The delusion becomes independent from its original source memory and 
“monotonously” spreads to more and more situations in the patient’s life.
Methods: phenomenological data from these earlier reports as well as from 
our own delusions-scale were extracted to examine what extent patients 
were able to remember the origins of their delusions and to what extent 
perceptual abnormalities played a role in developing the delusions.
Results: The hypothesis that low-level perceptual abnormalities are accom-
panied by subsequent fixed delusional schemas was supported.
Conclusion: perceptual anomalies (mishara and uhlhaas, 2007)  may be 
accompanied by the formation of compensatory delusional schemas, which 
are maintained and overgeneralized apart from their original context. The 
hippocampus and associated structures are involved in the rapid, automatic 
aspects of context-specific event encoding and retrieval, whereby the creation 
of lasting event-context memories involves the integration of new infor-
mation with existing mental frameworks or schemas (Tse et al., 2007). We 
provide a predictie coding account of how such schemas may be disrupted 
during acute phases of psychosis in schizophrenia and thus contribute to the 
selective “salience” of details and in memories related to acute illness which 
are then generalized to more and more aspects of the patient’s experience.
----
Tse, d., langston, r.f., kakeyama, m. et al. (2007) schemas and memory 
consolidation science 316, 76 doi: 10.1126/science.1135935
uhlhaas, p.J., mishara, a.l. (2007). perceptual anomalies in schizophre-
nia: integrating phenomenology and cognitive neuroscience. schizophrenia 
bulletin 33, 142–156.
id: 2126476

posTural markers of cerebellar 
dysfuncTion predicT course of 
negaTive sympTomaTology in youTh aT 
high-risk for psychosis

vijay a mittal, ph.d.
Psychology and Neuroscience, University of Colorado Boulder, 
Boulder, CO, USA

Background: negative symptomatology in psychosis has been shown to sig-
nificantly precede the onset of positive symptoms and be closely tied to core 
underlying pathogenic features.1 however, to date attention in biomarker 
research in the psychosis prodrome has focused almost exclusively on pre-
dicting the onset of formal positive symptoms. The cerebellum, one region 
that has been closely tied to negative symptomatology in prominent theo-
retical conceptions, 2 is an ideal target for predicting the course of negative 
symptomatology in youth at ultra high-risk (uhr) for psychosis.
Methods: in this study, we utilized a sophisticated balance apparatus to 
examine postural sway, a sensitive marker of abnormal cerebellar-specific 
function,3 to assess 45 uhr and 43 healthy matched controls (mean 
age=18.28; sd=2.26). clinical symptoms were assessed at baseline and 
then again one year later.
Results: We observed that the total sway area was significantly larger 
in the uhr (mean=40.47, sd=49.23) group when compared with the 
healthy controls (mean=27.34, sd=23.03), t(86)=1.65, p≤.05, and closely 
tide to negative (r=.40,p≤.01) but not positive symptomatology in uhr 
youth. furthermore, when holding baseline negative symptomatology 
constant, total sway area significantly predicted the course of  negative 
symptomatology, explaining an additional 9% of  the variance in this 
domain one year later, (β=.35, p≤.05). results for positive symptoms were 
not significant.
Conclusion: findings implicate cerebellar abnormalities prior to the onset 
of psychosis, and suggest that utilizing novel balance methodologies hold 
significant promise for biomarker research. The ability to predict negative 
symptomatology is particularly critical as this domain substantially con-
tributes to disability4 and may shed light on the etiology of psychosis.
references

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

S114 Diagnosis; Phenomenology

1. bleuler, e.  2010. [dementia praecox or the group of schizophrenias]. 
vertex 21, 394–400.
2. andreasen, n.c., paradiso, s., o’leary, d.s., 1998. “cognitive dysmet-
ria” as an integrative theory of schizophrenia: a dysfunction in cortical-
subcortical-cerebellar circuitry? schizophr bull 24, 203–18.
3. bernard, J. dean, d., kent, J., pelletier, a.l., gupta, T mittal, v.a. (in 
press). cerebellar networks in individuals at ultra high-risk of psychosis: 
impact on postural sway and symptom severity. human brain mapping.
4. pelletier, a. mittal, v.a (2013). negative symptom measurement in indi-
viduals at-risk for psychosis. psychiatry research, 205(1–2):181–182.
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clinical variables associaTed WiTh 
depression in The clinical course of 
schizophrenia specTrum disorders: a 
longiTudinal assessmenT

obiora onwuameze, md phd1; sergio paradiso2; aghaegbulam uga3

1. Psychiatry, Southern Illinois University School of Medicine, 
Springfield, IL, USA; 2. Psychiatry, Association of families and 
their doctors, Catania, Italy; 3. Psychiatry, Southern Illinois 
University School of Medicine, Springfield, IL, USA

Background: When diagnosing schizophrenia and related disorders 
(schizophrenia spectrum disorders, ssds) physicians may pay greater 
attention to psychotic symptoms relative to depression. it has been widely 
established that depression may impact clinical course and prognosis of 
ssds. Therefore assessing these depression may be of paramount import. 
To support clinicians in the comprehensive assessment of depression, clini-
cal variables associated with depression in ssds were examined.
Methods: The sample for this study constituted of patients with ssds 
followed in a modified assertive community treatment program, the 
community support network of springfield, illinois. The study design was 
prospective with repeated assessments over four time points. clinical vari-
ables associated with depression at initial evaluation and following assess-
ment times were examined longitudinally by calculating relative risks (rr) 
using (genmod) generalized estimating equations in sas.
Results: rate of depression was high in the study sample. depression was 
associated with greater number of hospital visits. clinical variables associ-
ated with depression in ssds were auditory hallucinations, delusions, poor 
insight and poor judgment. schizophrenia and schizoaffective disorder did 
not significantly vary in symptomatology. however, the use of mood sta-
bilizers and antidepressants had negative association with schizoaffective 
disorder compared to schizophrenia.
Conclusion: These results support the notion that depression may be an 
integral part of psychotic episodes in ssds and so should be dutifully 
assessed. These findings are preliminary given the relatively small the sam-
ple size. also, the sample of severe and chronically ill mental health patients 
may limit the generalizability of the findings.
id: 2084982

molecular profiles implicaTed in mccb 
cogniTive domains

shauna marie overgaard, mhi1,2; rajesh r kaldate, ms3; 
katherine abigail epstein, m.a.1,4; charles schulz, m.d.1

1. University of Minnesota, Minneapolis, MN, USA; 2. Mayo 
Clinic, Rochester, MN, USA; 3. Myriad Genetic Laboratories, Inc., 
Salt Lake City, UT, USA; 4. Yale School of Medicine, New Haven, 
CT, USA

Background: challenges in the objective diagnosis and effectiveness of 
treatments in psychiatric medicine propel endophenotype identification. 

as schizophrenia is marked by disturbances in cognition, proteins operat-
ing on the neural regulation of  cognitive processes are viable treatment 
targets. merging data from diseased and control groups, we use multi-
plexed immunoassay to identify molecular panels capable of  predicting 
performance on each of  the fundamentally impaired cognitive domains 
represented in the measurement and Treatment research to improve 
cognition in schizophrenia (maTrics) consensus cognitive battery 
(mccb).
Methods: one-hundred fourteen (disease (80) and control (34)) subjects 
who had completed a diagnostic battery, consisting of an interview using 
the structured clinical interview for the dsm-iv (scid) or the structured 
interview for prodromal syndromes (sips), mccb, physical assessment 
and blood draw, were included in the sample. The disease group was 
constructed of 6 clinical groups of competing diagnoses: schizophrenia 
(25), bipolar disorder (13), schizoaffective disorder (17), first-episode 
schizophrenia (6), drug induced psychosis (2), and prodrome (17). post 
data pre-processing, 205 proteomic analytes were used in the final analy-
sis. To achieve our aim of identifying analyte predictors for each standard-
ized mccb domain t-score, we employed a series of multiple regression 
analyses.
Results: proteomic models of 16 to 27 analytes, predicting mccb component 
scores with coefficients of determination ranging from 0.49 to 0.75 were derived: 
speed of processing (27 analytes, r-squared = 0.75), attention/vigilance (16 
analytes, r-squared = 0.49), Working memory (24 analytes, r-squared = 0.65), 
verbal learning (17 analytes, r-squared  =  0.57), visual learning (23 ana-
lytes, r-squared  =  0.69), reasoning and problem solving (16 analytes, 
r-squared  =  0.59), and social cognition (21 analytes, r-squared  =  0.63). 
a model of 19 analytes (r-squared = 0.70) predicted overall composite score, 
the mccb t-score for the combination of cognitive components.
Conclusion: These results suggest a foundational molecular profile for 
the distinct cognitive deficit components considered to be most crucial in 
schizophrenia. understanding the mechanism of expression and produc-
tion of these proteins may be central to new diagnostic and therapeutic 
strategy development.
id: 2086241

clinical characTerisTics of children 
and adolescenTs WiTh firsT-episode 
schizophrenia in The TolerabiliTy and 
efficacy of anTipsychoTics (Tea) Trial
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Background: We aimed to expand the evidence on clinical characteristics of 
first-episode (fe) early-onset schizophrenia (eos) comparing males and 
females at entry into treatment.
Methods: analysis of baseline data from eos patients (12–17  years) 
recruited into the Tea1 trial from 7 danish child and adolescent mental 
health centers.
Results: altogether 113 patients with schizophrenia (sz) spectrum/affective 
psychosis were enrolled (30% boys; no age/sex difference from 113 screen-
ing failures). in the sz sample (n=70) (table) males (37%) and females (63%) 
did not differ on age, age at onset, duration of untreated psychosis (dup), 
global assessment of psychosocial disability (gapd), clinical global 
impressions-severity (cgi-s) scale and positive and negative syndrome 
scale (panss) scores. in females, there were trends toward higher panss 
depression factor scores and higher rates of recurrent thoughts of death, while 
acts of self-harm were significantly more prevalent than in males (p=0.013).
Conclusion: in this fe eos sample dup was longer and females more 
prevalent than in other adolescent and, even adult samples. The female 
preponderance is in line with danish register findings of a recent change 
in eos sex distribution from male to female excess2. The clinical profile 
was similar in males and females, but females seemed to require special 
attention for self-harm. examination of outcome patterns related to longer 
dup is relevant in this sample.
1pagsberg et al. bmc psychiatry. 2014.
2okkels et al. acta psychiatr scand. 2013
id: 2117691

The relaTionship beTWeen social/
inTerpersonal pleasure and 
personaliTy disorder sympToms in 
psychomeTrically aT-risk individuals

madeline pflum1; diane carol gooding, phd1,2; claire siggelkow1

1. Psychology, University of Wisconsin - Madison, Madison, WI, 
USA; 2. Psychiatry, University of Wisconsin - Madison, Madison, 
WI, USA

Background: previously, the anticipatory and consummatory interpersonal 
pleasure scale (acips) has been shown to be associated with the revised social 

anhedonia scale (rsas) as well as the no close friends scale on the schizotypal 
personality Questionnaire (spQ). further, previous research (camisa et  al., 
2005) has found that individuals with schizophrenia-spectrum personality dis-
orders (specifically cluster a pds) were more socially withdrawn than controls.
Methods: The goal of the current study was to investigate the relation-
ship between social anhedonia and personality traits in a cross sectional 
sample as well as to examine the relationship between levels of interper-
sonal pleasure, as measured by acips and personality disorder symptoms. 
personality disorder symptoms were assessed using the scid-ii. We iden-
tified psychometric schizotypes using the chapman psychosis-proneness 
scales specifically because individuals who score high on the rsas are at 
heightened risk for the later development of a schizophrenia spectrum dis-
order including schizoid, schizotypal, paranoid, and avoidant personality 
disorders (gooding et. 2005, 2007).
Results: consistent with prior findings, individuals who scored high on 
the rsas had lower acips scores than the other two comparison groups. 
upon interview, participants in the negative schizotypy group revealed a 
greater number of cluster a personality disorder symptoms compared to 
the positive schizotypy and no schizotypy groups. We also observed that 
across the entire sample, total acips scores were significantly and nega-
tively associated with cluster a personality disorder symptoms, i.e. lower 
acips scores were associated with a higher number of cluster a personal-
ity disorder symptoms.
Conclusion: social/interpersonal pleasure deficits appear to be an important 
target for intervention in individuals with cluster a personality disorders.
id: 2096328

subgrouping schizophrenia based 
on sympTom dimensions: The deficiT 
syndrome and more?

danielle n pratt1; daniel r Weinberger, md2; karen f berman1; 
dwight dickinson, ph.d.1

1. Clinical and Translational Neuroscience Branch, IRP, NIMH, 
NIH, Bethesda, MD, USA; 2. The Lieber Institute for Brain 
Development, Johns Hopkins Medical Campus, Baltimore, MD, USA

Background: severe, enduring negative symptoms-which are not secondary 
to anxiety, depression, medicine or other factors-are thought to identify 
a ‘deficit syndrome’ subtype of schizophrenia (kirkpatrick et  al., 2001). 

*dup (weeks) median/iQr for males vs. females: 
96.5/225 vs. 90.5/168; nonparametric median test: 
n.s. (p=0.803). **data missing on n=2. *** sum of 3 
items (anxiety, guilt feelings, depression) All, N=70 Males, N=26 (37.1%) Females, N=44 (62.9%) Males vs. Females

Mean (SD) Mean (SD) Mean (SD) Mann Whitney U test, p

age, years 15.2 (1.4) 15.2 (1.6) 15.2 (1.3) 0.670
age at onset, years 12.2 (3.5) 12.1 (3.9) 12.3 (3.2) 0.845
dup, weeks* 157.1 (173.3) 164.5 (182.8) 152.5 (169.3)** 0.801
gapd score 4.4 (1.1) 4.3 (1.0) 4.5 (1.2) 0.477
panss Total score 78.5 (13.2) 80.0 (15.3) 77.5 (12.0) 0.706
panss positive score 20.2 (3.7) 21.2 (4.5) 19.7 (3.1) 0.287
panss negative score 18.1 (4.8) 18.9 (5.4) 17.7 (4.4) 0.373
panss general score 37.1 (6.8) 36.7 (7.4) 37.4 (6.5) 0.404
panss depression factor score*** 10.4 (2.5) 9.7 (2.9) 10.9 (2.3) 0.057
cgi-severity score 4.8 (0.7) 4.7 (0.7) 4.8 (0.7) 0.723
Kiddie-SADS-Present and Lifetime Version, items N (%) N (%) N (%) Chi-square test, p
recurrent Thoughts of death (score=3) 31 (44.3) 8 (30.8) 23 (52.3) 0.080
suicidal ideation (score= 3) 19 (27.1) 5 (19.2) 14 (31.8) 0.253
suicidal acts - seriousness (score= 3) 2 (2.9) 0 2 (4.5) 0.270
suicidal acts - medical lethality (score= 3) 2 (2.9) 0 2 (4.5) 0.270
non-suicidal physical self-damaging acts (score= 3) 17 (24.3) 2 (7.7) 15 (34.1) 0.013
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We hypothesized that a deficit syndrome subgroup would emerge through 
unsupervised cluster analysis of selected symptom dimensions from a 
large sample of people with schizophrenia (psz), and that the deficit sub-
group would differ from other psz in analyses of cognitive, clinical, and 
functional data.
Methods: data were available for 549 psz from the nimh/ clinical brain 
disorders branch study of genetic risk for schizophrenia. We performed 
2-step clustering with panss negative and distress symptom factors as 
indicators. error bar graphs and glm analyses compared symptom sub-
groups on selected variables, controlling for age and sex.
Results: The cluster analysis yielded a 5-subgroup scheme for the psz. in 
addition to a deficit syndrome group with very high negative symptoms and 
low distress (n=108), we found an overall low symptom group (n=156), a 
medium negative and low distress group (n=118), a medium negative and 
medium distress group (n=118), and a high overall symptom group (n=49). 
The deficit syndrome group showed poor cognition (e.g., p=4.2e-05 for 
contrast of deficit subgroup with all other psz on a general cognitive abil-
ity composite), more limited education than other psz, and poorer overall 
functioning. Two of the other subgroups identified in this analysis showed 
cognitive/clinical/functional profiles that may merit further investigation. 
The largest subgroup (n=156) showed very low symptoms on average, cog-
nitive performance within normal limits, and a 50% current employment 
rate (p<1e-05 for contrast of low symptom subgroup with all other psz). 
The smallest group (n=49), with high negative and high distress symp-
toms, showed cognition and education similar to the low symptom group 
(p’s>.52), yet had the highest overall symptom ratings (e.g., p=2.5e-04 for 
comparison with deficit group) and poor overall functioning.
Conclusion: a  latent class analysis of panss symptom data yielded a 
deficit syndrome group with characteristics similar to those previously 
described in the literature. additionally, separate very low and very high 
symptom subgroups showed profiles of cognitive, clinical and functional 
characteristics that were distinct from other groups and also may be worth 
examining further for relevance to etiology, course of illness and/or treat-
ment response.
id: 2089358

reprogramming human cells To sTudy 
menTal disorders

stevens rehen, phd
1. D’Or Institute for Research and Education, Rio de Janeiro, 
Brazil; 2. Institute of Biomedical Sciences, Federal University of 
Rio de Janeiro, Rio de Janeiro, Brazil

Background: schizophrenia is a neurodevelopmental disorder that affects 
1% of the worldwide population. symptoms can either be classified as 
cognitive (attention, memory or planning deficit), positive (hallucinations 
and delirium) or negative (speech or emotional disabilities), and may arise 
individually or in combination. schizophrenia is one of the ten most inca-
pacitating diseases in the world. in brazil, around r$ 200 million are spent 
each year in public health care for this disorder and its indirect costs are 
incalculable since schizophrenia affects individuals and their relatives at the 
peak of their productive lives. at present, there is no disease-modifying 
treatment for schizophrenia.
Methods: human induced pluripotent stem (ips) cells represent a novel 
model to study neurodevelopmental disorders, including schizophrenia. 
our laboratory has successfully generated ips cells from controls and 
patients with schizophrenia. briefly, cells were plated and viral infection 
was performed by the addition of four sendai viruses. neural cells were 
characterized by a series of neuronal development assays and also mito-
chondrial morphology, physiology and unbalance of trace-elements.
Results: We described that neural cells, derived from 2 clones of ips cells 
generated from skin fibroblasts of a clozapine-resistant schizophrenic 
patient, presented a twofold increase in extramitochondrial oxygen con-
sumption as well as elevated levels of reactive oxygen species (ros), when 

compared to controls. We also used synchrotron radiation X-ray microfluo-
rescence spectroscopy to analyze trace element levels in those neural pro-
genitor cells. our data reveal the presence of elevated levels of potassium 
and zinc in schizophrenic npcs. neural cells treated with valproate, an 
adjunctive medication for schizophrenia, reduced ros levels and brought 
potassium and zinc content back to control levels.
Conclusion: our model shows evidence that metabolic and trace-elements 
changes occurring during neurogenesis are associated with schizophrenia, 
highlighting potential targets for drug screening.
id: 2083281

a neTWork analysis on Trauma, 
dissociaTion and schizophrenic 
sympToms in schizophrenia specTrum 
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1. Faculty of behavioral and social sciences, University of 
Groningen, Groningen, Netherlands; 2. Indiana University 
School of Medicine, Indianapolis, IN, USA; 3. Roudeboush VA 
Medical Center, Indianapolis, IN, USA; 4. Neuroimaging Centre 
(UMCG), Groningen, Netherlands; 5. GGZ Noord-Drenthe, Assen, 
Netherlands

Background: schizophrenia spectrum disorders and dissociative disor-
ders are described in the dsm-5 and icd-10 as two categorically distinct 
diagnostic groups. however, several studies have shown high comorbidity 
between these diagnoses. in addition, symptoms typically associated with 
one of the two diagnostic groups have been found in the other diagnostic 
group (e.g. dissociation and hallucinations). it has been suggested that the 
overlap in dissociative symptoms might be caused by a shared causal fac-
tor, specifically trauma. The aim of the current study was to examine the 
relationship between trauma, dissociation and schizophrenic symptoms. 
The study builds on previous research by examining the data through the 
network model of psychopathology.
Methods: The sample consisted of  300 patients diagnosed with a schizo-
phrenia spectrum disorder. participants were interviewed with the 
positive and negative syndrome scale (panss). participants also filled 
in the dissociative experiences scale and Trauma history Questionnaire. 
correlations were computed between trauma, dissociation, and schizo-
phrenia symptoms. This was followed by a regression analysis predict-
ing dissociation from trauma and schizophrenic symptoms. lastly the 
data were analyzed through network analysis using r with the package 
Qgraph.
Results: sexual and physical trauma correlated significantly with dis-
sociation. sexual trauma also correlated with the panss general 
symptoms scale. crime related trauma correlated significantly with posi-
tive symptoms but trauma did not correlate with negative symptoms. 
dissociative symptoms and positive symptoms correlated significantly 
with each other. The regression analysis showed that sexual trauma and 
positive symptoms explained 15% of  the variance in dissociative symp-
toms. The network analysis showed that dissociative symptoms formed 
a unique symptom cluster. individual dissociative symptoms were 
strongly related to each other but loosely with schizophrenic symptoms 
and trauma.
Conclusion: The results are in line with previous research showing relations 
between trauma dissociation and positive symptoms. however, this study 
also shows these relations explain only a small part of the dissociation in 
this patient group. in addition, the results indicate that, although disso-
ciation is related to positive symptoms, it should be treated as a separate 
symptom of interest.
id: 2086539
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relaTional dimensions beTWeen 
voice-hearer and voices: 
a phenomenological analysis

cherise rosen, phd1; nev Jones, phd2; kayla a chase, phd1; l 
grossman1; h gin1; r p sharma1,3

1. Psychiatry, University of Illinois at Chicago, Chicago, IL, 
USA; 2. Anthropology, Stanford University, Stanford, CA, USA; 
3. Psychiatry, Jesse Brown Veterans Affairs, Chicago, IL, USA

Background: auditory verbal hallucinations (avhs) exist along a con-
tinuum in psychiatric and non-psychiatric populations. complex avhs 
are frequently experienced as interpersonal characteristics with attributes 
of  actual individuals. patients often interact with their avhs and have 
described their relationships as similar to relationships with other people 
(hayward et  al. 2011). strikingly, systematic investigations of  the first 
person descriptions of  the phenomenology of  the relationship between 
the hearer and voices is virtually absent from the literature (Waters 
et al. 2014).
Methods: subjects between the ages of 21 and 65 with avhs were recruited 
from the university of illinois medical center. a mixed methods triangu-
lation design involving qualitative (atlas/ti) and quantitative components 
were used. a  priority-sequence model of complementarity was applied 
by which the quantitative data examined furthered the principal qualita-
tive analyses in order to test elements of emergent themes. The primary 
measure used was the maastricht interview for voice hearers (romme & 
escher, 2000).
Results: of the total sample (n=20), 85% were diagnosed with schizo-
phrenia and 15% with bipolar disorder with psychosis. The qualitative 
analysis identified three overarching constructs pertaining to the rela-
tionship between self  and voices: ‘voices and interpretation of origin’, 
‘voices as distinct interpersonal identities’, and ‘voices and locus of con-
trol’. When subjects actively engaged and conversed with the voices, they 
reported increased ability to influence, change, control and refuse orders 
(X2=6.29,df=1,p<0.01). subjects who experienced more than one voice fre-
quently reported unique and distinct relationships between themselves and 
their avhs as well as ‘voice to voice’ relationships with dialogue between 
different voices (X2=4.67,df=1,p<0.03).
Conclusion: data emerging from this study suggests that the dimensions of 
the relational phenomena between hearer and voice(s) are dynamic, can be 
influenced, and changed by the hearers’ engaging, conversing, and negotiat-
ing with their voices. These findings strongly affirm the value of future work 
on the relational phenomenology of voices.
id: 2083386
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perspecTive on guidelines, models and 
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Switzerland

Background: as prevention of psychosis becomes more widely accepted, it 
seems necessary to provide guidance for prediction as well as prevention, 
reflecting their current capabilities, but also their requirements and limita-
tions. and, to further improve risk estimation and thereby optimize the 
cost-benefit ratio of preventive measures, additional variables have to be 
considered.
Methods: Two sets of meta-analyses were performed to inform the guidance 
project of the european psychiatric association.

methodological approaches like risk stratification and pattern recognition 
as well as neurocognitive/-biological methods related to information pro-
cessing or brain morphology were investigated to improve prediction.
Results: 42 samples, mainly defined by ultra-high risk criteria and/or the 
basic symptom criterion ‘cogdis’, were included into the prediction 
related meta-analyses. pooled conversion rate at >4-year follow-up was 
37.0% in uhr samples and 61.3% in cogdis samples. 15 studies were 
included into the meta-analyses on prevention. The 12-month pooled risk 
ratio was 0.44, the nnT was 10. psychosocial functioning seemed not to 
improve, however results were inconclusive due to methodological issues of 
the trials. both meta-analyses indicated age related differences.
recent studies on new markers identified neurocognitive and erp/eeg 
measures as well as structural mri as most promising candidates to sup-
port an individualized risk estimation based on risk stratification.
Conclusion: several recommendations were developed to guide prediction 
and prevention, emphasizing the need for age-adapted strategies.
regarding information processing, mmn seems to be the most promising 
candidate for a multi-step algorithm for risk estimation, followed by p300 
and processing speed; regarding imaging based approaches, support vec-
tor machine based analysis of  structural mri produced first impressive 
results.
however, all current criteria and prediction models rely on baseline mea-
sures, treating them as stable over time and thus linearly related to a future 
mental state. yet, with regard to current developmental models of psy-
chotic disorders, risk should be conceptualized as dynamically modulated 
over time and thus presumably non-linearly related to future outcome. 
Therefore, studies need to consider the fluid interplay of risk and resilience 
factors to advance prediction significantly, as does the eu funded pronia 
project, which started this year (fp7/2007–2013; grant agreement n° 
602152; www.pronia.eu).
id: 2087552

novel obJecTive assessmenT of 
eXploraTory behaviour and acTiviTy 
preference in schizophrenia using 
moTion capTure

ishraq siddiqui, bsc1,2; george foussias, md phd frcpc2,3; 
paul fletcher4,5; aristotle voineskos, md, phd2,3; gagan fervaha, 
bsc, phd(c)1,2; konstantine zakzanis6; gary remington, md, 
phd2,3
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Background: motivational deficits are a key feature of  schizophrenia 
that confers substantial functional consequences. deficits have been 
observed in exploratory behaviour and non-passive activity engage-
ment, both important components of  motivated behaviour. however, 
previous findings have relied heavily on subjective assessment. our aim 
was to objectively evaluate novelty exploration and activity engagement 
in schizophrenia.
Methods: stable adult outpatients with schizophrenia (sz) and matched 
healthy controls (hc) were assessed using our novelty exploration 
Task (participants spent time in a novel environment with familiar and 
uncommon objects) and activity preference Task (participants were 
offered the choice between two activities, one of  which required active 
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engagement). participants were alone in a room for three blocks of  five 
minutes for each task while behavioural data were collected by wireless 
motion capture. clinical assessments of  positive and negative symptoms, 
apathy, depression, cognition, and community functioning were also 
administered.
Results: preliminary results from 16 sz and 13 hc subjects were analyzed 
non-parametrically due to the substantial variance in motion data for this 
small sample. There were trends towards significant differences between 
how sz and hc engaged in the exploration task, namely in the complex-
ity of  movement during the initial block and in the tendency to sustain 
movement throughout the task (for both mann-Whitney u(27)=60.000, 
z=-1.930, p=0.054). further, clinical measures of  apathy correlated 
with tendency to interact with objects in this task, both in the sz group 
(spearman ρ=-0.566, p=0.022) and in the overall sample (ρ=-0.371, 
p=0.048). although there were no group differences in the latter task, 
engagement in non-passive activity in the sz group was also strongly cor-
related with apathy (ρ=-0.806, p<0.001), as well as with negative symp-
toms (ρ=-0.682, p=0.004) and functioning (ρ=0.506, p=0.045), and to a 
lesser extent in the overall sample with apathy (ρ=-0.499, p=0.006) and 
functioning (ρ=0.357, p=0.057).
Conclusion: initial findings from this pilot study suggest that this novel 
approach may be a valuable means of quantifying exploratory behaviour 
and activity engagement in schizophrenia. a larger sample size is needed 
to further establish the validity and utility of this methodology. ultimately, 
this approach may offer advantages over current subjective assessments of 
important deficits in schizophrenia.
id: 2086659

declining TransiTion raTes To 
psychosis: The role of diagnosTic 
specTra and sympTom overlaps in 
individuals WiTh aTTenuaTed psychosis 
syndrome

andor e simon, md1,3; daniel umbricht2; lang e undine1; 
borgwardt stefan1

1. Department of Psychiatry, University of Basel, Basel, 
Switzerland; 2. Pharmaceutical Division, Neuroscience, 
Hoffmann-La Roche Ltd., Basel, Swaziland; 3. Psychiatry, 
Specialized Early Psychosis Outpatient Service for Adolescents and 
Young Adults, Basel, Swaziland

Background: Transition to psychosis in at-risk individuals has markedly 
declined in recent years. so far it has never been discussed in detail that 
with the growing awareness increasing availability of early psychosis ser-
vices, a much broader diagnostic spectrum is now being seen in these ser-
vices. subsequently, subjects present with symptoms that meet psychosis 
risk on a purely psychometric basis but may be the phenotypical expression 
of another underlying mental disorder.
Methods: a critical review is provided four groups of symptoms and clinical 
features that are frequently reported by individuals with suspected psycho-
sis risk states, yet share strong commonalities with other mental disorders 
and conditions: isolated hallucinations; unusual bodily perceptions, hypo-
chondriatic fears and cenesthetic psychotic symptoms; depersonalization; 
obsessive-compulsive, overvalued and delusional ideas.
Results: of the 616 individuals so far assessed in the bruderholz early 
psychosis outpatient service for adolescents and young adults, 218 
(30.5%) met ultra-high risk (uhr) criteria, 188 (86.2%) of which suffered 
from one of the four above mentioned symptom groups.
Conclusion: The appraisal of the diagnostic spectra and their overlapping 
symptoms constitute a tremendous challenge in the clinical assessment 
of each referred individual. The final conclusion of a clinical assessment 
should not end with the mere assignment - or non-assignment - to a pre-
sumed psychosis risk group, but needs to take into account the ‘gestalt’ of 
these particular symptoms and clinical features and thus be based on many 

more facets than solely a psychometric or nosological approach. such an 
approach may break down the heterogeneous psychosis risk group and 
enable appropriate treatment regimes.
id: 2141987

formal ThoughT disorder in non-
clinical individuals WiTh audiTory 
verbal hallucinaTions.

iris e sommer, md, phd
Psychiatry, University Medical Center Utrecht, Utrecht, 
Netherlands

Background: auditory verbal hallucinations (avh) and formal thought 
disorder (fTd) may originate from the same aberration in the language 
system. The hypothesis of a shared neurobiological basis would be 
strengthened by the presence of fTd in individuals who frequently experi-
ence avh, but do not meet dsm-iv criteria for a psychotic disorder.
Methods: in this study, fTd was quantified in 40 non-clinical subjects with 
avh, in 50 healthy subjects without avh and in 40 schizophrenia patients 
with avh. recorded speech samples were analysed by one rater who was 
blind to the presence/absence of avh and to diagnosis, using the Thought 
and language index.
Results: negative fTd was barely present in non-clinical subjects with 
avh and in healthy controls without avh. positive fTd, however, was sig-
nificantly higher in both groups experiencing avh than in controls without 
avh. severity of positive fTd did not differ significantly between non-
clinical subjects with avh and schizophrenia patients with avh.
Conclusion: negative fTd (alogia) appears not to be associated with avh. 
however, the fact that positive fTd (disorganised speech) in schizophrenia 
patients with avh is equally high in non-clinical subjects with avh indi-
cates that these two symptoms tend to co-occur, which may be suggestive of 
a shared neurobiological substrate.
id: 2149415

comparison of language, affecTiviTy 
and moTor behavior domain using The 
bern psychopaThology scale (bps) in 
paTienTs WiTh schizophrenia and maJor 
depression

sarah steinau; k stegmayer, md; n razavi; h horn; Werner 
strik, md; sebastian Walther, m.d.
University Hospital of Psychiatry, University of Bern, Bern, 
Switzerland

Background: The study aimed to test whether patients with affective and 
non-affective endogenous psychoses would differ in three domains of psy-
chopathology (language, affectivity and motor behavior) as assessed by 
the bern psychopathology scale (bps) in a cohort of patients with major 
depressive disorder (mdd) and schizophrenia spectrum disorders.
Methods: The study was conducted at the university hospital of psychiatry 
bern, switzerland and included 146 patients with schizophrenia spectrum dis-
orders (77 men, 69 women) and 58 patients with mdd (31 men, 27 women). 
inclusion criteria were mdd or psychotic episode due to schizophrenia, 
schizoaffective disorder or schizophreniform disorder. The global assessment of 
the severity of disturbance of the domains language (gsl), affectivity (gsa) 
and motor behavior (gsm) was rated on a seven-point scale (-3 = severely inhib-
ited, -2 = moderately inhibited, -1 = mildly inhibited, 0 = normal, +1 = mildly 
disinhibited, +2 = moderately disinhibited, +3 = severely disinhibited). patients 
were additionally interviewed using the positive and negative syndrome scale 
(panss) and the hamilton rating scale for depression (hamd).
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Results: in each domain the majority of patients endorsed normal or 
slightly abnormal ratings (0, -1 or +1), irrespective of the diagnostic entity. 
at group level more pronounced negative ratings of affect were seen in 
mdd. in contrast, group comparisons of the severity ratings on language 
or motor behavior yielded no differences between schizophrenia spectrum 
disorders and mdd. in terms of endorsement of severity ratings, schizo-
phrenia spectrum disorders demonstrated increased variance in the lan-
guage and affect domains, but not in the motor domain. at the individuals’ 
levels, extreme ratings in the language and motor domain were more fre-
quent in schizophrenia and in the affect domain more frequent in mdd.
Conclusion: schizophrenia spectrum disorder patients and patients with 
acute major depressive episodes share many psychopathological features as 
assessed by the bps. There are no unique symptom profiles. however, the 
groups differ in the severity of affect ratings as well as in the distribution of 
language and affect ratings with more variance among the group of non-
affective psychoses. Thus, psychopathological heterogeneity among schizo-
phrenia spectrum disorders is more common than among depressed patients.
id: 2070326

confirmaTory and eXploraTory facTor 
analysis of The sops

sebastian Therman1; marjaana karjalainen2; mikko roine2; 
niklas granö2,1

1. Department of Mental Health and Substance Abuse Services, 
National Institute for Health and Welfare, Helsinki, Finland; 
2. Jorvi Hospital, Department of Psychiatry, Helsinki University 
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Background: The scale of psychosis-risk symptoms (sops), the rat-
ing part of the structured interview for psychosis-risk syndromes (sips, 
miller et al. 2003), has been widely employed to assess putative prodromal 
symptoms of psychosis. as there are 19 subscales, studies assessing symp-
tom intensity typically use the sum scores of the a priori defined positive, 
negative, disorganized, and general symptoms scales. This approach is 
simplistic in assuming the validity of the original categorization, and equal 
linear weight as evidence of all the subscales forming a sum score.
Methods: To extract the underlying latent dimensions, several studies 
have examined the factorial structure of the sops (hawkins et al. 2004; 
comparelli et al. 2011; Jung et al. 2010; klaassen et al. 2011). We tested 
these models in confirmatory factor analyses (cfa) of sops ratings of 
the adolescents in the combined baseline samples of the Jeri and helsinki 
prodromal studies (n=211), and followed up with an explorative factor 
analysis of our data. all these models all showed fairly poor fit, with cfi 
<.88, and rmsea >.1. The only exception was the klaassen (2011) model, 
which had a cfi of .92, but used only 13 of 19 variables. a likely explana-
tion for the poor fit was that the samples in the previous studies were small, 
and that inappropriate linear factoring models were employed.
Results: in exploratory one- to five-dimensional factor analyses of all 19 
items, using the five-dimensional model showed the best fit (rmsea 0.05, 
cfi 0.98, Wrmr 0.45). The five dimensions were easily interpretable as 
positive, grandiosity, negative, disorganization, and general symptoms. 
however, significant cross-loadings were present for six items. The found 
structure had several differences from the a priori model as, for instance, the 
disorganized communication item primarily loaded on disorganization 
rather than positive symptoms.
Conclusion: The klaassen 2011 and the present latent trait models offer sig-
nificant improvements over using default sum scores, and are recommended 
for all future research using sops factors.
klaassen rm, et  al., 2011. factor analysis of the scale of prodromal 
symptoms: differentiating between negative and depression symptoms. 
psychopathol 44(6) 379–85.
miller TJ, et al., 2003. prodromal assessment with the structured interview for 
prodromal syndromes and the scale of prodromal symptoms: predictive valid-
ity, interrater reliability, and training to reliability. schizophr bull 29(4) 703–15.
id: 2118294

resilience and recovery: shorT and 
long-Term ouTcomes

anne-kari Torgalsbøen, phd1; susie fu, phd candidate1,2

1. Psychology, University of Oslo, Oslo, Norway; 2. Vestre Viken 
Hospital Trust, Oslo, Norway

Background: in two longitudinal studies we examine the relation-
ship between resilience and recovery from schizophrenia, and aim to 
explore resilience as a possible predictor for better short- and long-term 
functioning.
Methods: The long-term study included 17 persons, who at baseline 
were considered to be fully recovered from schizophrenia. They were 
assessed at 15-year follow-up with measures of  psychosocial func-
tioning (global assessment of  functioning) and resilience (connor 
davidson resilience scale). evaluations of  outcomes were based on 
operational criteria of  remission and full recovery. in the study of 
short- term outcome (3  year follow-up), results were derived from 
the ongoing prospective oslo multi-follow-up study. Twenty eight 
first-episode schizophrenia patients are assessed at multiple follow-
up points with a clinical interview, an inventory of  social and role 
functioning (global functioning: social; global functioning: role) 
and a measure of  resilience (connor davidson resilience scale). 
operational criteria of  remission and full recovery are applied as well. 
The participants are divided into three separate groups according to 
their scores on the social and role functioning inventory: non-remit-
ted, remitted, and fully recovered. further analyses are performed 
with these groups.
Results: in the long-term study (15-year follow-up), a significant correla-
tion between resilience and present psychosocial functioning was shown. 
There was also a significant difference between fully recovered participants 
and those in remission regarding their resilience scores. The majority of 
participants had maintained their recovery, had not used medication for 
seventeen years, and was more resilient. in the short-term study, statisti-
cal analyses with mixed models showed that resilience was related to role 
functioning. resilience did not vary significantly over time, but there was a 
significant difference between remitted and fully recovered participants in 
role functioning at the time of follow-up.
Conclusion: Thus, a sustained full recovery without medication seems pos-
sible for a subgroup of schizophrenia patients characterized by high resil-
ience. in the early course of the disorder resilience appears to be negatively 
affected by the illness, but contributes to better role functioning when 
symptom intensity decreases.
id: 2085405

novel insTrumenTal devices measuring 
movemenT disorders in psychiaTry: 
a paradigm shifT

peter n van harten, md, phd1,3; T mentzel, msc1,3; r bakker, 
md, phd1,3; d Tenback, md, phd2,3; J deenik, msc3; h daanen, 
phd4

1. School for Mental Health and Neuroscience, Maastricht 
University, Maastricht, Netherlands; 2. Division of 
Neuroscience, University of  Utrecht, Utrecht, Netherlands; 
3. Psychiatry, GGz Centraal, Amersfoort, Netherlands; 
4. Faculty of  Movement Sciences, University Amsterdam, 
Amsterdam, Netherlands

Background: for the purpose of diagnosis, prognosis, treatment, and pre-
vention of mental disorders, motor disorders (md) are less used, than 
mental and cognitive symptoms and signs. however, the accuracy of 
both mental and cognitive symptoms and signs are limited in this respect, 
whereas motor dysfunctions may be more accurate predictors, possibly 
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as they are phenotypes of neurodevelopmental vulnerability and may be 
highly informative in terms of treatment and prognosis. indeed, several 
studies showed that subtle md predict conversion to psychosis in ultra 
high risk individuals1.
Therefore, a case can be made for standard measurement of md in psy-
chiatric research and clinical practice. This requires valid, reliable, sensitive 
and practicable devices for measuring md. previously, we showed that a 
mechanical device for measuring lingual dyskinesia, tremor, and bradykine-
sia, was reliable and valid and was significantly more sensitive in detecting 
md than traditional clinical md-rating scales 2,3.
however, electronic devices are more feasible and therefore we studied 
recently, two electronic devices.
Methods: The validity, reliability and feasibility of an electronic device 
measuring bradykinesia was studied, and also the practical use of an actim-
eter in a lifestyle program.
Results: The wearable motion-capture device (Xsens technology®) had 
a high reliability (icc=0.79, p<0.01, n=25) and high validity for measur-
ing bradykinesia. These results are based on the correlation between the 
unified parkinson disease rating scale (updrs; bradykinesia subscale) 
and the Xsens data (r2 = 0.55, p < 0.01, n=64).
in a lifestyle program, an actimeter (actigraph gT3X+) revealed lower 
activity during a lifestyle program in long-stay patients with a mental disor-
der (n=184), than in healthy controls (n=54).
also, we will present the novel potential use of kinect technology for mea-
suring dyskinesia.
Conclusion: several available devices for measuring md are promising, as 
they have good diagnostic and treatment and possible also prognostic and 
preventive value in psychiatry.
literature
1. mittal et al. schizophr res 2011; 130:164–9.
2. koning et al. J med eng Technol 2010; 34: 71–7.
3. koning et al. psychiatry res 2011; 188:133–7.
id: 2074112

virTual realiTy eXperimenTs 
linking social environmenT, sTress 
sensiTizaTion and psychosis

Wim veling1,2; roos pot-kolder3,4; Jacqueline counotte3; mark 
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1. Department of Psychiatry, University Medical Center Groningen, 
Groningen, Netherlands; 2. Department of Psychiatry and 
Neuropsychology, Maastricht University, Maastricht, Netherlands; 
3. Parnassia Psychiatric Institute, The Hague, Netherlands; 
4. Department of Clinical Psychology, VU University, Amsterdam, 
Netherlands

Background: environmental factors such as childhood trauma and ethnic 
minority status may be related to risk for psychotic disorders by the mech-
anism of sensitization to social stress. virtual reality (vr) provides the 
opportunity to test this mechanism by controlled experimental exposure to 
different social environments.
Methods: patients with different psychosis liability (first-episode psychosis 
(fep; n=56), siblings (n=45), ultra high risk individuals (uhr; n=19) 
and healthy controls (n=54)) were repeatedly exposed to a virtual environ-
ment. in five experiments in random order, degree of virtual environmental 
social stress was varied, by manipulation of population density, ethnic den-
sity and hostility of virtual characters. state paranoia (ssps) and subjec-
tive distress (sud) were measured at baseline and after each experiment. 
repeated measures anova was used to test differences between groups 
and experiments.
Results: state paranoia increased with degree of virtual social stress, f=62.01 
(df=4), p<0.001, and differed across groups (interaction experiment and 
liability group, f=2.32 (df=12), p=0.007). fep and uhr responded with 

higher levels of paranoia and distress to social stress exposure than siblings 
and controls in all experiments. participants with a history of childhood 
trauma reported more paranoia and distress. There was a significant interac-
tion between liability to psychosis, childhood trauma and degree of virtual 
social stress, both for paranoia (f=1.569, df=23.27 [with huynh-felt correc-
tion], p=0.045) and distress (f=1.811, df=28 [sphericity assumed], p=0.007). 
ethnic minorities had lower state paranoia than dutch across conditions.
Conclusion: This large experimental study shows that exposure to virtual 
social stress environments is related to increased state paranoia and subjec-
tive distress, in particular in individuals with high liability to psychosis and 
a history of childhood trauma, but not in those with ethnic minority status.
id: 2117512

sponTaneous gross moTor acTiviTy - 
lessons learned from acTigraphy

sebastian Walther, m.d.
University Hospital of Psychiatry, Bern, Switzerland

Background: abnormal motor behavior is found throughout the course of 
treated and untreated schizophrenia spectrum disorders. The complexity of 
clinical presentations and the scarcity of assessment methods however have 
hampered investigations of the schizophrenia motor dimension. our group 
used objective means of assessing spontaneous motor behavior in real life 
situations to study the association of motor behavior with clinical course 
and neurobiology in schizophrenia.
Methods: in a series of studies, we assessed motor activity in patients with 
schizophrenia spectrum disorders with 24 h of continuous wrist actigraphy 
(actiwatch) at the nondominant arm. The marker activity level (al) was 
derived as mean sum of movements per hour during the individual wake 
periods of the 24 h recording time. We explored associations with psycho-
pathological rating scales and mr-imaging of grey matter density.
Results: 1. course- comparing al between admission and discharge from 
inpatient treatment of an acute psychotic episode in 34 patients failed to 
detect differences (T = 0.03, p = 0.779). This is despite pronounced changes 
in panss scores. however, al at admission predicted the outcome of nega-
tive symptoms: patients with low al at baseline experience a decline in nega-
tive syndrome scores during treatment. likewise, al remains stable between 
psychotic episodes (n  =  18) with high correlation between time points 
(r = 0.81, p < 0.001). 2. early psychosis- We detected higher al in sub-
jects with the first episode of psychosis (n = 33) compared to subjects with 
multiple episodes (n = 115), correcting for age, negative syndrome scores 
and chlorpromazine equivalents (f = 6.2, df = 4, p < 0.001). interestingly, 
higher antipsychotic doses were associated with reduced al in first episode 
patients (r = -0.46, p = 0.008), but cpz were not correlated to al in multiple 
episode patients. 3. neuroimaging correlates- in a recent study in 32 schizo-
phrenia patients, al correlated with grey matter density in the left lateral 
premotor cortex (T = 6.07, p = 0.044 with family wise error correction).
Conclusion: Wrist actigraphy allows for convenient, objective assessment 
of spontaneous motor activity in schizophrenia spectrum disorders. it is 
informative on a number of clinical issues and aids investigating the cere-
bral motor system in schizophrenia. in the future, actigraphy should be 
implemented in clinical trials in order to objectively monitor spontaneous 
motor behavior.
id: 2074312

pluripoTenTialiTy and incidenT 
diagnosTic ouTcomes in paTienTs aT 
clinical high risk for psychosis

Jadon Webb1; Jean addington, phd2; diana perkins3; carrie e 
bearden, ph.d.4; kristin cadenhead, m.d.5; Tyrone cannon, 
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Background: it is generally accepted that the clinical high-risk syndrome 
(chr) for psychosis is pluripotential with respect to conversion to psy-
chosis vs syndrome persistence vs remission. Whether the chr syndrome 
is also pluripotential with respect to diagnostic specificity of incident out-
comes, however, is controversial.
Methods: We collected two samples (napls-1, predicT) of chr 
patients that were affiliated with control groups drawn from patients who 
responded to chr recruitment efforts but did not meet chr criteria on 
interview (help-seeking controls, hsc). incident diagnostic outcomes were 
defined as the first occurrence of either a sips-defined psychosis or a struc-
tured interview diagnosis from one of three non-psychotic dsm-iv groups 
(bipolar, non-bipolar depression, anxiety), when no diagnosis in that group 
was present at baseline.
Results: logistic regression analyses revealed no significant study x baseline 
status interaction for any incident diagnostic outcome; data from the two 
studies were therefore combined. chr (n=271) vs hsc (n=171) incident 
outcomes were: psychosis 18.5% vs 1.2%, bipolar disorders 1.1% vs 1.2%, 
non-bipolar depression 4.8% vs 5.3%, and anxiety disorders 5.9% vs 5.8%. 
The main effect of chr vs hsc was statistically significant (or=19.5, 
95% ci 4.7 to 81.6, df=1, p<0.001) for incident psychosis but not for any 
incident nonpsychotic disorder. Within the chr group psychosis was sig-
nificantly more likely than nonpsychotic disorder (bipolar, non-bipolar 
depression, and anxiety combined, Q=4.5, df=1, p=0.035).
Conclusion: incident nonpsychotic disorders emerged during follow-up of 
chr patients no more frequently than in non-chr patients. psychosis 
was relatively specific as an incident diagnostic outcome in chr patients.
id: 2118857

The suicide ideaTion and behavior 
assessmenT Tool (sibaT): developmenT of 
a novel measure of suicidal ideaTion 
and perceived risk

david J Williamson, phd, mba
Janssen Scientific Affairs, LLC, Mobile, AL, USA

Background: suicide is one of the leading causes of preventable death. 
clinicians wanting to monitor suicide ideation, behavior, and risk require 
a tool that includes all of these components. ideally, it should allow assess-
ment of change as the result of intervention. We describe the development 
of such an instrument, the suicide ideation and behavior assessment Tool 
(sibaT), and present preliminary information on item content.
The sibaT is based on an established measure of suicide ideation and behav-
ior, the issT-plus. items from the issT-plus have been reorganized into 10 
modules that allow for efficient, comprehensive data collection. it is divided 
into patient-self-report and clinician-rated sections. its modular structure 
allows for customization, and the administration of specific modules can be 
adjusted to meet clinicians’ needs. Thus, responses less susceptible to change 
(eg, demographics, medical history) are segregated into modules distinct 
from those responses more likely to fluctuate (eg, current suicidal ideation).

Methods: The sibaT consortium, a group of clinical trial and academic 
experts in scale development, suicidology, and clinical management of sui-
cidal patients, met regularly over 18 months and developed a modular instru-
ment based on consensus, review of suicide literature, and the issT-plus. 
during revisions of the provisional version of the sibaT scale, modules were 
added and item wordings refined. a draft version agreed upon by the sibaT 
consortium was reviewed by 14 patients from a psychiatric clinical research 
setting and by 686 members of patients like me, an online patient community. 
all subjects, who had a history of suicide ideation/behavior, evaluated sibaT 
items in patient-reported modules in terms of semantic clarity, relevance, and 
adequacy of response. This feedback was incorporated and approved by the 
sibaT consortium. a validation trial is planned to examine reliability, and 
will include exploratory factor and item response theory analyses.
Results: modifications of selected sibaT items based on these cognitive 
interviews will be presented.
Conclusion: The sibaT facilitates comprehensive assessment of suicide 
ideation, behavior, and risk by combining a flexible modular structure and 
comprehensive patient-reported assessments that can be systematically 
reviewed by clinicians for assessing suicide risk. The extensive cognitive 
reviews allowed incorporation of input from diverse sources to support 
broad application.
id: 2091364
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Background: despite the great benefits offered by the ‘high-risk’ for psy-
chosis (hrp) identification in the early detection of psychosis, concerns 
have been expressed about the hrp designation as a stigmatizing status for 
young adults, because >60% of those identified as hrp will not progress to 
psychosis. We hypothesize, in one of the first studies of stigma in this group, 
that stigma will be associated with difficulties in socioaffective constructs, 
including anxiety and depression.
Methods: Thirty-eight (n=38) hrp subjects were recruited from 2010–2014 
from columbia university’s center of prevention and evaluation. stigma 
and socioaffective constructs were assessed cross-sectionally. cases were 
identified using the structured interview for prodromal syndromes (kappa 
>.7). internalized stigma measures included “stereotype awareness”, 
“stereotype agreement”, ‘shame-related emotions’ and “stigma engulf-
ment” (when stigma becomes fully internalized). The intercorrelations 
between stigma variables were tested. socioaffective constructs distinct from 
hrp symptomatology were measured by: 1)  social anhedonia; 2)  social 
anxiety; 3)  general anxiety; 4)  beck depression inventory. multivariate 
regressions were conducted with each socioaffective construct and stigma 
variables entered as independent variables, with positive symptoms, negative 
symptoms, and disorganized symptoms associated with the hrp syndrome 
controlled for.
Results: patients were ethnically diverse, 62.5% were male, with mean 21.8 
(3.3) years. stigma variables were significantly associated in the hypoth-
esized manner; ‘stereotype awareness’ was associated with ‘stereotype 
agreement’ (r(38)= .36, p<.05), ‘stereotype agreement’ was associated with 
‘shame-related emotions’ (r(38)= .37, p<.05), and ‘shame-related emotions’ 
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was associated with ‘identity engulfment’ (r(38)= .39, p<.05). When examin-
ing stigma’s association with socioaffective constructs via regression, none 
of the hrp symptomatology variables were significantly associated with 
socioaffective constructs. however, the stigma variable of ‘identity engulf-
ment’ remained significantly associated with social anxiety (p=.011), general 
anxiety (p=.003), and depressive symptoms (p=.014), and evidenced a trend 

association for social anhedonia (p=.058) even after accounting for hrp 
symptomatology.
Conclusion: internalized stigma was associated with socioaffective con-
structs among hrp individuals, and reducing stigma might ameliorate 
anxiety and depression.
id: 2116759
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comparison of four firsT episode 
psychosis fideliTy scales

donald addington, mbbs
Psychiatry, University of Calgary, Calgary, AB, Canada

Background: program fidelity has been defined as the extent to which deliv-
ery of an intervention adheres to the protocol of an evidence-based pro-
gram model. fidelity scales provide a list of objective criteria by which a 
program is judged to adhere to a reference standard for the intervention. 
fidelity scales can be developed using different strategies and can use 
different measurement strategies. We describe the development of The 
calgary first episode psychosis Team scale (cfeps) and compare the 
components and measurement scales with three other scales, two used in 
north america and one in the united kingdom.
Methods: The components for cfeps were identified from, a systematic 
review of the peer reviewed literature of feps published between Jan 1980 
to april 2010, an international expert delphi consensus process and a sys-
tematic review of fidelity measures for team based mental health services. 
The level of supporting evidence was the primary criterion for selecting 
components. an iterative process between the investigators was used refine 
the descriptors and the anchor points. We compared the content of the 
scale with the content of 3 other fidelity measures.
Results: seventy five components were identified from the systematic 
review. The expert delphi consensus process reduced the number to 32. 
The final scale includes 32 items including service components identified 
in the second systematic review. 29 items assess the services delivered and 
11 describe team functioning. in comparison to other scales, The cfeps 
had the fewest items 32, the uk scale the largest at 64. most of  the 
cfeps components are common to the other 3 measures but there are 
components in the other scales that differ. scales also differ in how they 
report the results with some using a threshold for acceptability, others a 
five point rating scale.
Conclusion: cfeps offers a parsimonious scale that uses a five point rat-
ing scale for each measure. it has been developed using formal knowledge 
synthesis strategies and is designed to assess any program rather than a 
particular program model. its components are common to other measures 
which include quality measures that are not specific to early intervention 
services.
id: 2117568

calgary firsT episode psychosis 
fideliTy scale

donald addington, mbbs1; gary bond3; Jianli Wang1; emily 
mckenzie1; ross norman2

1. Psychiatry, University of Calgary, Calgary, AB, Canada; 
2. Psychiatry, University of Western Ontario, London, ON, 
Canada; 3. Psychiatry, Dartmouth Medical School, Lebanon, NH, 
USA

Background: program fidelity has been defined as the extent to which deliv-
ery of an intervention adheres to the protocol of an evidence-based pro-
gram model. fidelity scales provide a list of objective criteria by which a 
program is judged to adhere to a reference standard for the intervention. 
There is no generally accepted fidelity scale to measure how the services 
conform to evidence-based practices. The calgary first episode psychosis 
Team scale has been developed to fill this need.
Methods: The components in this scale were identified from three sources, 
a systematic review of  the peer reviewed literature of  feps efficacy 

covering the period Jan 1980 to april 2010, an expert delphi consensus 
building process and a systematic review of  fidelity measures for team 
based mental health services. The level of  supporting evidence was the 
primary criterion for selecting components. an iterative process between 
the investigators was used refine the descriptors and the anchor points. 
The scale was piloted in a single centre and a semi structured interview 
guide was developed to aid raters. We developed two versions of  the scale, 
a team version designed to assess the services delivered by a team and a 
patient version designed to assess the services delivered to an individual 
patient.
Results: seventy five components were identified from the systematic 
review. The expert delphi consensus process reduced the number to 32. 
The final scale includes 32 items including service components identified 
in the second systematic review. 29 items assess the services delivered and 
11 describe team functioning. each item is composed of a stem, which 
describes a service component. priority was given to items that are specific 
to feps. each component is rated on a scale of 1 to 5.descriptors provide 
anchor points for each rating. in a pilot study items were rated based on 
information from health system databases, health records, interviews with 
staff, patients and families. all items could be assessed during the study. 
The content was compared with audit tools developed for use in the united 
states and united kingdom.
Conclusion: We have developed a fidelity scale that can be used for both 
research and for accreditation or quality control. it has face validity in that 
the items are based on a literature review and review by experts. The item 
content is similar to that being used in a number of feps program audit 
tools developed in the united states and united kingdom. inter rater reli-
ability testing is underway.
id: 2093118

drug induced movemenT disorders 
are as freQuenT in Those on second 
generaTion anTipsychoTics as Those on 
firsT generaTion in severely menTally 
ill hospiTalized paTienTs

nigel bark, md1; sung kim1; george eapen1; bryony Jones2; 
elina shrestha1; soobin maeng1

1. Bronx Psychiatric Center Schizophrenia Research Unit, Albert 
Einstein College of Medicine, Bronx, NY, USA; 2. School of 
Medicine, King’s College, London, United Kingdom

Background: in the controlled trials of second generation antipsychotics 
(sga) compared with first generation antipsychotics (fga) the rates of 
movement disorders were much lower in sga. The impression of those 
working in long term hospitals is that there is much less movement disorder 
than 30 years ago. but there are a number of surveys and community stud-
ies showing rates are similar in fga and sga.
Methods: 169 of 246 patients in a state psychiatric hospital were examined 
for the following movement disorders: Tardive dyskinesia (Td) with the 
abnormal involuntary movement scale (aims); parkinsonism with the 
simpson angus neurological rating scale (sanrs); akathisia with the 
barnes akathisia scale (bas); dystonia with this item from the chouinard 
extra-pyramidal rating scale; and intention Tremor.
Results: The overall rate of Td was 32%. 36% of the 22 on fga, 28% of 
the 108 on sga and 3% of the 38 on both fga and sga had Td.
The overall rate of parkinsonism was 34%: 42% in the 21 on fga, 33% in 
the 107 on sga and 35% in the 37 on both.
only five of the 156 fully examined for akathisia had it, all on sga: 4 
of 104 only on sga, one of 33 on both fga and sga. 11 had pseudo-
akathisia: 2 of 19 (10%) on fga only, 6 of 107 (6%) on sga and 3 of 36 
(8%) on both.
1 of 16 (6%) on fga, 12 of 103 (12%) on sga and 2 of 36 (6%) on both 
had dystonia.
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1 of 12 (8%) on fga, 15 of 80 (19%) on sga and 4 of 28 (14%) on both 
had intention tremor.
mean age of those on sga was 52, on fga 45 and on both 46.
52% of those on fga, 21% on sga and 68% on both were taking 
anticholinergics.
The mean chlorpromazine equivalent daily dose of those on fga was 
1333mg but with parkinsonism or Td it was around 2300mg and without 
these it was around 1100mg; for those on sga the mean was 652mg and 
the same with or without parkinsonism or Td; for those on both sga 
and fga the mean was 2217mg and about the same with and without 
parkinsonism or Td.
Conclusion: in this population movement disorders occurred at about the 
same rate in those on sga as fga but Td is much lower in those on 
both. perhaps sga somehow protect from fga induced Td. akathisia 
rates were surprisingly low, perhaps because thes patients had been taking 
antipsychotics for so long.
possible reasons for the broadly similar rates were the older age of those on 
sga (7 years) and higher rates of anticholinergic use in fga, but not the 
dosage which was much lower in sga.
The overall rate of Td (32%) was half  that in a similar state hospital in 
1978 (62%), using the same criteria.
id: 2090501

meTabolic parameTers prior To The 
onseT of psychosis in The norTh 
american prodrome longiTudinal 
sTudies (napls) consorTium

kristin cadenhead, m.d.1,2; Jean addington, phd4; carrie e 
bearden, ph.d.3; Tyrone cannon, phd10; barbara cornblatt8; 
daniel mathalon5; Thomas mcglashan10; diana perkins7; larry J 
seidman, phd9; elaine Walker6; scott Woods10

1. Psychiatry, University of California San Diego, La Jolla, CA, 
USA; 2. Psychiatry, San Diego Veteran’s Affairs Medical Center, 
La Jolla, CA, USA; 3. Psychiatry, UCLA, Los Angeles, CA, 
USA; 4. Psychiatry, University of Calgary, Calgary, AB, Canada; 
5. Psychiatry, UCSF, San Francisco, CA, USA; 6. Psychology, 
Emory, Atlanta, GA, USA; 7. Psychiatry, UNC, Chapel Hill, NC, 
USA; 8. Psychiatry, Zucker Hillside Long Island Jewish, Long 
Island, NY, USA; 9. Psychiatry, Harvard, Boston, MA, USA; 10. 
Psychiatry, Yale, New Haven, CT, USA

Background: patients with schizophrenia have a high prevalence of meta-
bolic disorders and cardiovascular mortality. few studies have examined 
metabolic risk factors in drug-naive psychotic patients, but higher than 
expected rates of insulin resistance, elevated plasma glucose, and cortisol 
have been reported and may be present prior to the onset of psychosis. in 
this study we investigate metabolic and cardiovascular indices in a cohort at 
clinical high risk (chr) for psychosis from the napls omega 3 fatty 
acid clinical Trial.
Methods: subjects met chr criteria per the structured interview of 
prodromal syndromes, received physical exams and metabolic monitoring 
prior to randomization into the omega 3 trial. antipsychotic medication or 
history of diabetes were exclusions. anthropometrical measures, vital signs, 
glucose and lipids were assessed.
Results: The sample included 109 chr subjects (46% female) ages 12–29 
(mean/sd = 18.3/4.4). The mean calculated bmi was 24.2 (range 16–52.8) 
with 31% of  the sample either overweight (13.2%) or obese (17.9%). 
24.4% met criteria for abdominal obesity and 39.3% met criteria for 
prehypertension (>120–139/80-89mm hg) or hypertension (>140/90mm 
hg). mean total cholesterol (mean/sd: 157.3/30.3), ldl (88.6/23.1), 

hdl (51.7/12.2), and Triglycerides (82.9/41.2) were all within the nor-
mal range but 43.3% of  the sample showed evidence of  dyslipidemia. The 
mean fasting glucose was 84.2 (range 54–226) with 4.2% meeting criteria 
for prediabetes or diabetes. using a proxy measure of  insulin resistance 
(Triglycerides/hdl), 9% of  the sample were in the insulin resistance 
range (>3.5). metabolic parameters (bmi, abdominal circumference, 
glucose) were significantly associated with prodromal symptoms and 
worse role functioning (r’s 0.22–0.30, p’s <0.05-0.002). greater levels of 
negative symptoms was associated with a diet consisting of  few omega 3 
fatty acid rich foods (r -.20, p<0.05).
Conclusion: Teenagers and young adults at chr for psychosis have rates 
of  metabolic abnormalities including obesity, dyslipidemia and hyper-
tension that approach those observed in an older first episode psychosis 
sample. additionally, metabolic abnormalities are associated with greater 
symptoms and worse functioning at initial assessment suggesting that 
these parameters may be predictive of  future outcome. prevention and 
early detection of  metabolic disturbances is crucial since most of  these are 
modifiable with the potential for significant gains in terms of  quality of 
life and physical health.
id: 2117971

a poTenTial mechanism underlying 
aTypical anTipsychoTic induced lipid 
disTurbances

hualin cai, ph.d1,2; huande li1; Jeffrey k yao2,3

1. The Second Xiangya Hospital and Institute of Clinical 
Pharmacy, Central South University, Changsha, China; 
2. Departments of Pharmaceutical Sciences and Psychiatry, 
University of Pittsburgh, Pittsburgh, PA, USA; 3. Medical 
Research Service, VA Pittsburgh Healthcare System, Pittsburgh, 
PA, USA

Background: disturbances in lipid metabolism are frequently present in 
schizophrenia patients following treatment with atypical antipsychotic 
drugs (aapds). previous findings suggested that a four-protein complex 
including sterol regulatory element binding protein (srebp), a progester-
one receptor membrane component 1 (pgrmc1), insulin induced genes 
(insigs) and srebp-cleavage activating protein (scap), within the 
endoplasmic reticulum appears to be an important regulator responsible 
for aapd-induced dyslipidemia.
Methods: effects of  typical and atypical antipsychotic drugs, as well as 
treatment outcome of  steroid antagonist mifepristone on pgrmc1/
insig/scap/srebp pathways were investigated in rat liver by 
Western blotting. lipid metabolism were further evaluated by sys-
tematic analyses of  serum triacylglycerols, total cholesterol, free fatty 
acids, and various hormones including progesterone, corticosterone 
and insulin.
Results: following treatment with clozapine and risperidone, both lipo-
genesis and cholesterogenesis were enhanced by stimulating scap/
srebp expression via inhibition of  pgrmc1/insig-2. such effects, 
however, were not demonstrated in rats treated with aripiprazole, halo-
peridol and sertraline. moreover, the add-on treatment of  mifepristone 
is effective in reversing aapd-induced dyslipidemia by upregulating the 
expression of  pgrmc1/insig-2 and subsequent down-regulation of 
scap/srebp.
Conclusion: Taken together, our findings suggest that disturbances in lipid 
metabolism occur at early stage of treatment prior to the presence of 
aapds-induced weight gain. such metabolic defects can be corrected by 
an add-on treatment of steroid antagonist mifepristone mediated through 
an up regulation of pgrmc1 pathway.
id: 2095377
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environmenTal characTerisTics 
ThaT faciliTaTe successful cogniTive 
remediaTion implemenTaTion in 
ausTralia

frances dark, md
Mental Health, Princess Alexandra Hospital, Brisbane, QLD, 
Australia

Background: Treatment outcomes for people diagnosed with psychosis 
remain suboptimal due in part to the limited implementation of evidenced 
based practice (proctor, 2009). in January 2012 a large metropolitan mental 
health service committed to a fundamental structural change to enhance 
evidenced based practice, moving from the traditional model of generic ser-
vices being provided for a geographical area to a model of specialisation 
and triage based on diagnosis. a research study examined potentially modi-
fiable organisational baseline factors that may influence the implementa-
tion of evidenced based cognitive interventions for psychosis.
Methods: one hundred-and-six mental health staff  from australia were 
surveyed to ascertain their attitudes, competencies and interest in cognitive 
behavioural Therapy for psychosis (cbTp) and cognitive remediation 
Therapy (crT). in addition, a validated instrument the organisational 
culture profile (ocp) was used to explore perceptions of organisational 
values..
Results: 82.1% of surveys were completed. over 50% of staff  were inter-
ested in cbTp and crT approaches to psychosis. staff  were aware of 
existing local cbTp and crT programs but these were not uniformly avail-
able throughout the service. Thirty one percent of staff  identified as cbT 
therapist and 19 % were trained crT facilitators. only 19% of staff  were 

receiving therapy specific supervision. The organisational culture profile 
(ocp) at baseline revealed mixed results with innovation and communica-
tion receiving the lowest ratings.
Conclusion: The survey data and the cbTp and crT programs in existence 
at baseline attest to a pre existing recognition of the benefit of these thera-
pies in psychosis care in the service studied. organisational issues identified 
included a need to develop training and supervision structures to up skill 
staff  and sustain the programs. The current organisational culture is not 
characterised as innovative. These baseline organisational factors need to 
be accounted for to facilitate the dissemination of cbTp and crT within 
the service. understanding the baseline environmental characteristics of an 
organisation or population is necessary to plan for the successful imple-
mentation of new programs such as cognitive therapies for psychosis.
id: 2086829

single vs. mulTiple anTipsychoTic 
use in schizophrenia: comparison 
of demographic and clinical 
characTerisTics in an acuTe inpaTienT 
seTTing

dante durand, md1; leticia delgado, md1; dhizarah mathus 
de la parra, md1; ricardo caceda, md2

1. Psychiatry, University of Miami, Miami, FL, USA; 
2. Psychiatrty, University of Arkansas, Little Rock, AR, USA

Background: The prescription of antipsychotic polypharmacy continues 
to be an increasing practice in psychiatry despite the lack of sufficient 

experiment index control sertraline haloperidol aripiprazole risperidone (a) clozapine (a)

i lipids:
Triglyceride 
(mmol/l)

0.79 ± 0.38 0.69 ± 0.20 0.61 ± 0.14 0.78 ± 0.19 1.22 ± 0.18* 1.21 ± 0.30*

Total cholesterol 
(mmol/l)

1.50 ± 0.32 1.57 ± 0.30 1.53 ± 0.36 1.82 ± 0.33 2.07 ± 0.52* 2.55 ± 0.84**

free fatty acid 
(mmol/l)

0.74 ± 0.14 0.73 ± 0.12 0.88 ± 0.20 1.01 ± 0.28 2.41 ± 0.55*** 2.94 ± 0.85***

hormones:
progesterone 
(nmol/l)

44.0 ± 28.9 124.6 ± 11.0 80.1 ± 48.8 65.4 ± 26.0 222.0 ± 81.5** 312.6 ± 16.9***

corticosterone 
(μmol/l)

0.54 ± 0.26 0.12 ± 0.11 0.82 ± 0.40 0.88 ± 0.29 3.14 ± 1.15*** 1.76 ± 0.49**

insulin (miu/l) 36.7 ± 12.1 39.2 ± 11.9 38.2 ± 11.8 32.0 ± 11.2 41.0 ± 8.5 43.0 ± 12.1
control clozapine risperidone clozapine+mifepristone (b) risperidone+mifepristone (b) mifepristone

ii lipids:
Triglyceride 
(mmol/l)

0.55 ± 0.33 1.86 ± 0.56 1.46 ± 0.35 0.29 ± 0.10*** 0.29 ± 0.07*** 0.41 ± 0.15

Total cholesterol 
(mmol/l)

1.60 ± 0.33 2.67 ± 0.70 2.12 ± 0.57 1.34 ± 0.26** 1.03 ± 0.25*** 1.27 ± 0.26

free fatty acid 
(mmol/l)

1.68 ± 0.55 3.09 ± 0.87 2.62 ± 0.54 1.31 ± 0.48*** 1.33 ± 0.39** 1.33 ± 0.15

hormones:
progesterone 
(nmol/l)

49.8 ± 15.4 283.1 ± 20.6 139.6 ± 74.0 234.2 ± 84.2 139.6 ± 67.8 69.8 ± 18.1

corticosterone 
(μmol/l)

0.48 ± 0.23 2.67 ± 0.22 1.82 ± 0.47 2.13 ± 1.21 1.63 ± 0.97 0.52 ± 0.17

insulin (miu/l) 28.7 ± 4.4 28.4 ± 5.9 30.5 ± 8.4 22.9 ± 7.1 23.3 ± 6.7 22.9 ± 4.2

a: vs control;
b: vs aapd monotherapy;
*p<0.05, **p<0.01 and ***p<0.0001.

metabolic indices.
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evidence to support its use. antipsychotic polypharmacy is associated with 
increased hospitalization length of stay, treatment cost, total antipsychotic 
doses, side effects, and poor medication compliance. in this study, we aimed 
to investigate the use of single versus multiple antipsychotics in hospital-
ized patients with schizophrenia and compare the demographic, social and 
clinical characteristic between these groups.
Methods: charts of 193 adult patients diagnosed with schizophrenia were 
examined retrospectively. demographic and clinical data including past 
psychiatric history, length of stay, and antipsychotic prescription pattern 
was obtained. a questionnaire was created to register the information.
Results: from our study population, 146(76%) patients were on antipsy-
chotic monotherapy (am), 33(17%) on antipsychotic long-acting mono-
therapy (amla) and 14 (7%) on antipsychotic polytherapy (ap). Thirteen 
(93%) out of 14 patients on antipsychotic polytherapy, were admitted 
involuntarily. This finding was statistically significant (p=0.023) in compar-
ison with patients in antipsychotic monotherapy. The antipsychotic long 
acting monotherapy group had vastly longer lengths of hospitalization 
(mean 11.58 ± 2.8 days; p=0.009). interestingly, this group had less num-
ber of readmissions during the study period. This result was statistically 
significant (p=0.015). most of the patients (98%) admitted on am were 
discharged on one antipsychotic. conversely, from 14 patients discharged 
on ap 6 were admitted on this regimen.
Conclusion: in this study, patients on ap were most likely admitted under 
involuntary status, suggesting that this population is sicker than the ones 
on am. patients on amla had longer stay in the hospital and less number 
of readmissions, suggesting that clinicians observe for response and side 
effects of the oral treatment before administering the long-acting medica-
tion and medication adherence improves after long-acting antipsychotic 
use, respectively.
id: 2087357

changes in body mass, meTabolic profile 
and brain morphology associaTed 
WiTh anTipsychoTic TreaTmenT in firsT-
episode schizophrenia

robin emsley, md1; bonginkosi chiliza, md1; laila asmal1; 
stefan du plessis1; martin kidd2; anil malhotra, m.d.3; matthijs 
vink4; rene kahn, md, phd4

1. Psychiatry, Stellenbosch University, Cape Town, South Africa; 
2. Centre for Statistical Consultation, Stellenbosch University, 
Cape Town, South Africa; 3. Division of Psychiatry Research, 
Zucker Hillside Hospital, New York, NY, USA; 4. Psychiatry, 
University Medical Centre, Utrecht, Netherlands

Background: We assessed relationships between changes in body mass index 
(bmi) and metabolic indices in antipsychotic-naïve or minimally treated 
patients during their first year of treatment, and in a subset of patients we 
investigated acute brain morphological changes in regions representing the 
homeostatic and hedonic food intake regulatory systems
Methods: 107 first-episode patients with schizophrenia or schizophreniform 
disorder were treated according to a standard algorithm with long-acting 
injectable flupenthixol decanoate over 12  months. bmi, fasting glucose 
and lipid profiles were assessed at baseline, 6 and 12 months. a subset 22 
antipsychotic-naive patients and 23 matched healthy volunteers underwent 
structural mr imaging at weeks 0, 4 and 13 to assess acute effects of treat-
ment on brain morphology. images were reconstructed using freesurfer 
whole brain segmentation including a longitudinal processing stream. The 
ventral diencephalon and prefrontal cortex were selected to represent the 
homeostatic and hedonic food intake regulatory systems respectively.
Results: eighty-three (78%) participants completed the 12 months of treat-
ment. There were significant increases in bmi (p< .0001), waist circumfer-
ence (p=0.0006) and triglycerides (p=0.03) and decrease in hdl (p=0.005), 
while systolic (p=0.7) and diastolic blood pressure (p=0.8), ldl (p=0.1), 

cholesterol (p=0.3), and glucose (p=0.9) values did not change over time. The 
triglyceride:hdl ratio increased by 91%. change in bmi was significantly 
correlated with change in triglycerides (p=.008). for the subgroup undergo-
ing mri imaging, linear mixed effect models indicated significant group*time 
interactions for ventral diencephalic volume bilaterally. ventral diencephalic 
volume reduction was significantly correlated bilaterally with body mass 
increase and hdl-cholesterol reductions, and unilaterally with blood glucose 
elevation. There were no significant changes in prefrontal cortical thickness.
Conclusion: The risks of weight gain and metabolic syndrome associ-
ated with antipsychotic treatment in first-episode schizophrenia are not 
restricted to second generation antipsychotics. This is a global problem, 
and developing communities may be particularly susceptible. The mri 
findings implicate the ventral diencephalon, of which the hypothalamus is 
the main component, in the acute adipogenic and dyslipidaemic effects of 
antipsychotic medication.
id: 2092245

viTamin d and iTs clinical correlaTes 
in early and esTablished psychosis

fiona gaughran, md, frcpsych, frcpi, frcp; John lally, 
mb mrcpsych; pooanm gardner-sood; muhammad firdosi; 
susan moore; oliver d howes, phd dm; shubulade smith; 
robin murray, doctor of medicine
Psychosis Studies, Institute of Psychiatry, London, United Kingdom

Background: evidence from epidemiology, basic neuroscience and clinical 
studies connects low vitamin d to psychosis. importantly, given the high 
rates of early death in psychosis, low vitamin d is also a cardiovascular 
risk factor.
Methods: We examined vitamin d levels at first onset of psychosis and in 
the same people 12 months later.
We also measured vitamin d in a separate sample of 324 community 
patients with established psychosis.
all comparisons were adjusted for age, sex, ethnicity and season of sampling
Results: at first onset (n=166, 64% male), 18.7% had “sufficient” vitamin 
d (>20ng/ml), 39.2% “insufficient” (10–20 ng/ml) and 42.2% were deficient 
(<10ng/ml). mean vitamin d was 13.64 (sd9.27). low vitamin d at pre-
sentation correlated with global assessment of function (gaf) scores at 
the time (r=.29, p=0.02) and with poorer function (gaf) (r=.33, p=0.05) 
and higher calgary depression scores (r=-.43, p=0.01) 12  months later. 
12  month vitamin d correlated with 12  month panss positive scores 
(r = -.34, p =.03) and quality of life (eQ5d)(r = .33, p =0.02)
in established psychosis (n= 324, 59.6% male), 13.9% had sufficient vita-
min d while 48.8% were deficient. mean vitamin d was 12.38 (sd 7.3) ng/
ml. There was no effect of duration of illness. There were no correlations 
between vitamin d levels and gaf, panss or madrs, but Quality of life 
(eQ-5d visual analogue) was lower in those deficient than in those not so, 
and madrs scores were higher (p=0.02).
in established psychosis, vitamin d levels were negatively correlated with bmi 
(r=-0.133, p=0.03), triglycerides (r=-0.203, p=0.001), total cholesterol (r=-
0.140, p=0.03), obesity (r=-0.136, p=0.03) and hypertension (r=-0.135, p=0.03).
vitamin d levels were similar in smokers to non-smokers, but those engag-
ing in low intensity exercise had lower vitamin d than those engaging in 
moderate/ high activity (p=0.002). Those vitamin d deficient spent less 
time outdoors than those not deficient(p=0.04).
Conclusion: vitamin d levels are extremely low at all stages of psycho-
sis. low vitamin d is linked to quality of life, mood and cardiometabolic 
risk in established psychosis and highlights the need for holistic man-
agement of psychosis. low d at first presentation predicts function and 
mood 12 months later. While a more chronic premorbid course may result 
in lower vitamin d at presentation and poorer outcomes perpetuate the 
problem, the idea of vitamin d as potentially neuroprotective in psychosis 
deserves exploration.
id: 2118519
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meTformin parTially reverses 
olanzapine-induced glucose 
dysregulaTion

margaret hahn, md, phd, frcpc1,2; v Wilson1; c Teo1; 
a chintoh1,2; m guenette1; z ahsan1; a giacca3; gary 
remington, md, phd1,2

1. Complex Mental Illness, Center for Addiction and Mental 
Health, Toronto, AB, Canada; 2. Psychiatry, University of Toronto, 
Toronto, ON, Canada; 3. Physiology, University of Toronto, 
Toronto, ON, Canada

Background: atypical antipsychotics (aap) are linked to type 2 diabetes 
(dm2), even in absence of weight gain. in this regard, evidence from rodent 
models consistently supports pronounced direct effects on insulin sensitiv-
ity (peripheral and hepatic), following acute dosing of specific aap agents. 
metformin, a first line treatment in the general population for prediabetes 
and dm2, has been studied as an adjunctive intervention for aap-related 
weight gain. The majority of these studies also show improvements in indi-
rect measures of insulin sensitivity. To our knowledge there are no studies 
which specifically examined metformin in patients on aaps with dm2. in 
this regard, the question remains whether antidiabetic drugs are efficacious 
to reverse direct molecular effects of aaps on glucose pathways, a distin-
guishing factor for schizophrenia populations.
Methods: here, we tested 2 metformin doses to prevent impairments seen 
following a single dose of olanzapine (3mg/kg) in glucokinetics measured 
through gold-standard hyperinsulinemic euglycemic clamps (hiecs). 
metformin (met) (150mg/kg; n=13, or 400mg/kg; n=11) or vehicle (veh) 
(n=11) was administered through gavage preceding overnight fast, followed 
by a second dose the morning prior to the hiec.
Results: basal glucose was similar across groups. The met400 group had 
a significantly increased rate of hepatic glucose production (hgp) in the 
basal period compared to veh and met150. during the hyperinsulinemic 
phase, glucose infusion rate to maintain euglycemia (reflective of whole 
body insulin sensitivity), was higher in the met150 animals compared to 
veh and met400. high dose met-treated rats had a significantly lower 
increase in rate of glucose utilization in response to hyperinsulinemia vs. 
veh, with no differences between veh and met150. suppression of hgp 
during hyperinsulinemia was significantly higher in the met150 group rela-
tive to veh and met400. given the unexpected increase in basal hgp seen 
with met400, we measured serum lactate (a substrate for hgp), finding 
significantly increased lactate in met400.
Conclusion: metformin attenuates hepatic insulin resistance observed with 
acute olanzapine administration, but fails to affect peripheral insulin resistance. 
use of supratherapeutic doses of metformin may mask metabolic benefits by 
increasing lactate. our findings could suggest that patients who develop dm2 
on aaps require combination therapy; for example, employing a peripheral 
insulin sensitizer in addition to metformin for optimal management.
id: 2081814

TreaTmenT of anTipsychoTic-associaTed 
obesiTy WiTh a glp-1 recepTor agonisT: 
proTocol for an invesTigaTor-
iniTiaTed prospecTive, randomised, 
placebo-conTrolled, double-blinded 
inTervenTion Trial - The Tao sTudy

pelle lau ishøy, md1; b v broberg1; lone baandrup, md, 
phd1; birgitte fagerlund, ph.d.1; birte yding glenthøj, md, 
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1. Center for Clinical Intervention and Neuropsychiatric 
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Glostrup Hospital, University of Copenhagen, Glostrup, Denmark; 
2. Center for Diabetes Research, Department of Medicine, 
Gentofte Hospital, University of Copenhagen, Gentofte, Denmark; 
3. Research Centre for Ageing and Osteoporosis, Departments 
of Diagnostics, Glostrup Hospital, University of Copenhagen, 
Glostrup, Denmark; 4. Department of Clinical Physiology and 
Nuclear Medicine, Departments of Diagnostics, Glostrup Hospital, 
University of Copenhagen, Glostrup, Denmark; 5. Functional 
Imaging Unit, Departments of Diagnostics, Glostrup Hospital, 
University of Copenhagen, Glostrup, Denmark

Background: antipsychotic medication is widely associated with dysmetab-
olism including obesity, type 2 diabetes, cardiovascular-related diseases, 
and early death. obesity is considered the single most important risk factor 
for cardiovascular morbidity and mortality. interventions against antipsy-
chotic-associated weight gain are limited and insufficient. glucagon-like 
peptide-1 (glp-1) receptor agonists are approved for the treatment of type 
2 diabetes, but their bodyweight lowering effect is also recognized in non-
diabetic patients. The purpose of this trial is to examine if  treatment with 
a glp-1 receptor agonist (exenatide once-weekly) facilitates weight loss in 
non-diabetic schizophrenia patients with antipsychotic-associated obesity.
Methods: forty obese patients with schizophrenia or schizoaffective disor-
der treated with antipsychotic drugs will be randomised to subcutaneous 
injection of exenatide once-weekly (2 mg) or placebo for 3 months, adjunc-
tive to their antipsychotic treatment. The primary endpoint is weight loss 
after 3  months of treatment. secondary endpoints include several meta-
bolic measurements, various psychopathological and cognitive measures, 
and structural and functional brain magnetic resonance imaging.
Results: The Tao-study is ongoing. currently we have enrolled 33 patients. 
Twenty-four patients have completed the study, 4 patients have dropped out 
and 5 patients are active.
Conclusion: This is the first randomised, placebo-controlled, double-
blinded trial investigating effects of  a glp-1 receptor agonist in patients 
with schizophrenia and antipsychotic-associated obesity. The Tao study 
may provide evidence of  the potential weight reducing properties of 
glp-1 receptor agonism in patients with antipsychotic-associated obesity. 
in addition, potential neuroprotective and procognitive effects of  glp-1 
agonism may be unraveled. Thus, the outcome may well have direct clini-
cal implications for the future management of  antipsychotic-associated 
obesity.
results are expected to be submitted in peer-reviewed international jour-
nals in 2015/16.
id: 2083280

successful TreaTmenT of Tardive 
dyskinesia WiTh a neW vmaT2 inhibiTor: 
a case sTudy

richard Josiassen, phd1,2; dawn filmyer2; John gillean1,2; 
sikandar shah1,2; rita shaughnessy1,2

1. Psychiatry, Drexel University College of Medicine, Philadelphia, 
PA, USA; 2. Translational Neuroscience,, Conshohocken, PA, USA

Background: Tardive dyskinesia (Td) is a neurological condition char-
acterized by involuntary movements of  the orofacial region, limbs and 
trunk for which no definitive treatments have been established. kinecT 
2 is a phase ii study of  the efficacy and safety of  a vesicular mono-
amine transporter 2 (vmaT2) as a treatment for Td. preliminary results 
showed a significant reduction in Td severity. group mean scores from 
the abnormal involuntary movement scale (aims) showed a significant 
decline at Week 6 compared to baseline in Td symptoms (p < 0.001) for 
the group receiving study drug. We present an in-depth case study of 
a subject with severe Td who participated in kinecT 2 and received 
active study medication. history, laboratory values, and aims ratings 
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will be presented (a video of  pre- and post- aims ratings is available, with 
subject permission).
Methods: The subject is a 62-year old, white male with a 40-year history of 
paranoid schizophrenia. from 1982–96 he was treated primarily with stela-
zine (high doses). at age 45 Td symptoms appeared, consisting of facial 
grimacing. The Td significantly worsened to include abnormal movements 
in limbs and trunk.
in 2013 he enrolled in the kinecT 2 study, participating in a 6-week 
treatment period with a 2-week follow-up. There were 6 study visits, which 
included aims ratings, laboratory assessments, psychiatric rating scales, 
and pk testing which documented medication compliance.
Results: subject completed the study with no adverse events or study devi-
ations. on breaking the study blind it was revealed that the subject had 
received the active study drug which had been titrated from 25 to 75 mg/
daily, the maximum dose. aims ratings at Week 6 were reduced by 50% 
as compared to baseline. subjectively, he experienced a meaningful clini-
cal improvement for which he even received unsolicited positive comments 
from friends which were as important to him as the actual amelioration Td 
symptoms.
Conclusion: While the exact mechanism of Td is unknown, the most com-
pelling evidence suggests Td results from neuroleptic-induced dopamine 
super-sensitivity in the nigrostriatal pathway. The transporter protein 
vmaT2 plays an important role in regulating monoamine uptake to the 
synaptic vesicle for storage and release. Thus, an agent that selectively 
inhibits vmaT2 in the human brain might be useful for the treatment of 
Td. The kinecT 2 findings await replication in larger phase iii studies.
id: 2112084

decreased need for medicaTions for 
eXTrapyramidal side effecTs of long-
acTing inJecTable risperidone afTer an 
iniTial episode of schizophrenia

sabiha k kaiser, psychology b.a1; kenneth l subotnik, 
ph.d.1; Joseph ventura, ph.d.1; John s luo, md1; laurie r 
casaus, md1; luana r Turner, psyd1; gerhard s hellemann, 
ph.d.1; stephen r marder, m.d.1; manjot s bains1; keith h 
nuechterlein, ph.d.1,2

1. Psychiatry and Biobehavioral Sciences, University of California, 
Los Angeles, Los Angeles, CA, USA; 2. Department of Psychology, 
University of California, Los Angeles, Los Angeles, CA, USA

Background: long-acting injectable antipsychotic medication is associated 
with better medication adherence. however, does this better adherence lead 
to greater levels of side effects?
Methods: at the ucla aftercare research program, we compared the 
clinical efficacy of the long-acting injectable formulation of risperidone 

(rlai, n=40) to the oral form (riso, n=43) in a 12-month rcT in 
patients with a recent first episode of schizophrenia. each patient’s adher-
ence was rated on a 1–5 scale based on timeliness of injections for rlai, 
and on pill counts, which were verified with plasma levels (Qhs dosing, 
morning draws), mems®, patient reports, and psychiatrist judgments for 
oral medication. signs of metabolic syndrome, rates of extrapyramidal 
symptoms (eps), and use of medications to control eps are the secondary 
outcome variables reported here.
Results: adherence with riso did not differ between the two groups 
prior to randomization, but adherence was better for rlai compared to 
riso during the randomized treatment (p < .001). average plasma lev-
els did not appear to differ between the rlai and riso groups (p=.26) 
despite lower adherence among riso patients. The rate of  early treat-
ment discontinuation due to intolerable side effects did not appear to dif-
fer between the rlai and riso groups (10.0% vs. 21.4%, respectively, 
p=.14). Treatment with rlai compared to riso was not differentially 
associated with increased body mass index (p=.53), body weight (p=.35), 
total cholesterol (p=.24), hemoglobin a1c (p=.31), prolactin (p=.97), or 
with systolic (p=.69) or diastolic blood pressure (p=.59). rlai was not 
associated with significantly increased involuntary movements (p=.29), or 
increased akathisia (p=.31), which were rare in both groups. however, 
adjunctive medications to treat eps-related side effects were used more 
frequently in the riso group (akathesia medication, p=.02; eps medica-
tion, p=.02).
Conclusion: contrary to the expectation that treatment with rlai would 
result in more frequent occurrences of side effects because of the more con-
sistent medication exposure, the occurrence of side effects did not appear to 
differ. it is possible that the more constant plasma levels for rlai without 
the daily peaks associated with oral administration lead to lower need for 
eps side-effect medication, and that the use of these medications obscured 
a higher eps burden in the riso group. alternatively, side-effect medica-
tion initiated early in treatment might have unnecessarily been continued in 
the riso group.
id: 2083161

gender and anTipsychoTic differences 
in meTabolic funcTioning in 
schizophrenia

zarina kraal, ms1,2; ryan dougherty1,2; Tyler grove1,2; vicki 
lynn ellingrod, pharm.d., fccp1,3

1. College of Pharmacy, University of Michigan, Ann Arbor, MI, 
USA; 2. Psychology, University of Michigan, Ann Arbor, MI, 
USA; 3. Psychiatry, University of Michigan, Ann Arbor, MI, USA

Background: extant research supports increased metabolic risk in schizo-
phrenia, which is related to medication use. however, little is known 
regarding gender differences in metabolic functioning related to different 

metabolic variable/  
mean ± sd

clozapine or olanzapine
Quetiapine, risperidone, 
iloperidone, or paliperidone all other antipsychotics

men Women men Women men Women

Total cholesterol 163.3 ± 38.1 188.7 ± 42.7** 168.7 ± 36.4 177.5 ± 36.6 172.2 ± 43.5 182.6 ± 43.9
ldl 103.60 ± 35.4 119.9 ± 40.9* 101.9 ± 29.4 110.0 ± 36.5 106.5 ± 41.2 115.9 ± 33.6
hdl 47.1 ± 15.0 65.0 ± 17.0*** 50.7 ± 13.6 59.3 ± 16.5*** 51.6 ± 15.8 56.3 ± 18.8
leptin 11.0 ± 9.6 46.1 ± 41.6*** 14.6 ± 13.5 40.7 ± 25.5*** 17.6 ± 21.1 35.7 ± 19.1
hip-to-Waist ratio 1.05 ± 0.10 1.06 ± 0.09 1.05 ± 0.09 1.06 ± 0.12 1.01 ± 0.08 1.10 ± 0.08***
bmi 29.7 ± 6.7 35.8 ± 11.3** 30.4 ± 6.4 35.0 ± 8.7*** 32.2 ± 7.1 34.8 ± 8.0*
systolic bp 123.3 ± 15.4 122.2 ± 18.5 122.2 ± 16.6 119.3 ± 22.3 128.1 ± 15.0 120.5 ± 16.0**

*p<0.1, **p<0.05, ***p<.01

gender and antipsychotic differences in metabolic variables
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antipsychotics. This study examined metabolic profiles in regards to gender 
and different antipsychotics in individuals with a schizophrenia-spectrum 
diagnosis.
Methods: analyses were conducted using cross sectional data from 
schizophrenia participants screened for metabolic syndrome (ncep-
aTp-iii criteria) after fasting. antipsychotic medications were 
grouped as follows: 1) clozapine and olanzapine, 2) quetiapine, risperi-
done, iloperidone, and paliperidone, and 3)  all other antipsychotics. 
differences between genders and medication category were examined 
using t-tests.
Results: a  total of 271 subjects were included, with an average age of 
45.15 ± 11.40 years, 38.4% were female, and 55.7% were caucasian. There 
were no differences in age or race between men and women in the three 
medication groups. significant gender differences in metabolic functioning 
were seen for each medication group. for women on clozapine or olanzap-
ine, total cholesterol, hdl, and bmi were higher; leptin, hdl, and bmi 
were higher in women than in men in women in the 2nd medication group; 
leptin and hip-to-waist circumference ratio were higher in women than in 
men in the third group whereas higher systolic bp was found in men than in 
women in this group (Table 1).
Conclusion: findings indicate a differential impact of antipsychotics and 
gender on metabolic functioning in schizophrenia. Therefore, gender may 
be an important variable to consider when choosing antipsychotic therapy 
and determining initial metabolic risks seen with these medications.
id: 2079499

The challenges of Training clinicians 
and readying clinics To provide cr 
in Japan

kazuyuki nakagome, md, phd1; s ikezawa, m.d., ph.d.1; T 
mogami, ph.d.2

1. Psychiatry, National Center of Neurology and Pychiatry, 
Kodaira, Japan; 2. Clinical Psychology, Graduate School of 
Medical Sciences, Tottori University, Yonago, Japan

Background: in 2006, Tottori university psychiatry department com-
menced an initiative to disseminate cognitive remediation (cr) at 
mental health facilities across Japan,, This initiative included a quasi 
experimental research component. Two Japanese cr clinicians, trained 
to teach cognitive remediation techniques, have to date held 8 train-
ing workshops and 186 therapists from 78 institutes including 44 non-
academic sites have been approved as cognitive remediation specialists 
(crs) by passing the qualification examination following the workshop. 
The trained crs were 35% clinical psychologists, 34% occupational 
therapists, 20% psychiatrists and 11% others.The trainers acted as a 
supervisor after the workshops to maintain fidelity and quality of  treat-
ment programs.
Methods: in 2010 a pilot questionnaire survey was sent to assess dissemina-
tion progress.
Results: answers were received from 16 institutes- 10 of  which were 
nonacademic. Within the 16 institutes, cr was actually implemented in 
12. 312 clients finished the program with 42 dropouts and 60 currently 
enrolled clients. The most frequent reason for cessation was, from the 
therapists’ viewpoint, “exacerbation of  the illness” and “lack of  moti-
vation”. 73% of  the clients were diagnosed with schizophrenia and 18% 
mood disorders. for the assessment, 11 institutes were using bacs (brief  
assessment of  cognition in schizophrenia) for evaluating the effect on 
cognitive function. in addition, sfs (social functioning scale) was used 
in 5 institutes, indicating strong interest of  the therapists in cognitive and 
social functioning.
Conclusion: The cr program has achieved large interest from therapists, 
clients and their families in a wide range of clinical populations.
id: 2079607

comparaTive ouTcomes of paTienTs 
sWiTching To lurasidone or QueTiapine: 
a real World analysis of medicaid-
insured schizophrenia paTienTs

daisy ng-mak1; krithika rajagopalan1; debra e irwin2; nicole 
fulcher meyer3; antony loebel4

1. HEOR & Medical Access, Sunovion, Marlborough, MA, USA; 
2. Outcomes Research, Truven Health Analytics, Durham, NC, USA; 
3. Outcomes Research, Truven Health Analytics, Cambridge, MA, 
USA; 4. Research & Development, Sunovion, Fort Lee, NJ, USA

Background: direct healthcare costs for schizophrenia-related hospitaliza-
tions account for a large component of economic burden. previous research 
from a 12-month clinical trial demonstrated a reduced risk of hospitaliza-
tion for patients with schizophrenia who were taking lurasidone compared 
with quetiapine Xr. This study examines hospitalizations (all-cause and 
schizophrenia-related) and associated expenditures among patients with 
schizophrenia who newly initiate lurasidone or quetiapine after discontinu-
ation of another atypical antipsychotic.
Methods: a  retrospective analysis using the marketscan multi-state 
medicaid database was conducted in adult patients with schizophrenia 
initiating lurasidone or quetiapine (10/1/2010 - 12/31/2012) after switching 
from another atypical antipsychotic. patients had ≥6 months continuous 
enrollment before and after treatment initiation. Treatment episodes were 
required to have ≥2 lurasidone or quetiapine claims and ended upon treat-
ment discontinuation, switch to another antipsychotic or end of study fol-
low-up. outcomes included time to treatment discontinuation, all-cause or 
schizophrenia-related hospitalizations (icd9-cm diagnosis any position), 
length of stay (los) and direct costs.
Results: overall 252 lurasidone and 397 quetiapine patients with schizo-
phrenia had 125 and 226 monotherapy treatment episodes, respectively. 
mean (sd) time to treatment discontinuation was longer for lurasidone, 
85 days (41), compared to quetiapine, 62 days (35) (p<0.05). lurasidone 
patients had fewer treatment episodes resulting in all-cause (15% vs 23%) or 
schizophrenia-related (13% vs 16%) hospitalizations compared to quetiap-
ine patients. mean los was shorter for lurasidone compared to quetiapine 
for all-cause (5.4 vs 6.7 days) and schizophrenia-related (5.6 vs 7.6 days) 
hospitalizations, respectively (p<0.05). mean (sd) costs of all-cause hospi-
talizations were lower for lurasidone $15,488 ($13,741), than for quetiapine 
$22,012 ($23,581) (p<0.05). similarly, mean (sd) costs for schizophrenia-
related hospitalization were lower for lurasidone $14,193 ($12,876), than 
for quetiapine $21,579 ($24,034) (p<0.05).
Conclusion: This multi-state medicaid analysis suggests that patients with 
schizophrenia who switched to lurasidone had longer treatment persis-
tence and lower hospitalization costs than those who switched to quetiap-
ine. These lower costs with lurasidone were driven by fewer episodes with 
admissions and shorter hospital stays.
id: 2118905

i’ve goT more confidence: The 
eXperience of parTicipaTing in a 
healThy lifesTyle group

Tanya m park, phd1,2; kim usher3,2; kim foster4

1. Faculty of Nursing, University of Alberta, Edmonton, AB, 
Canada; 2. College of Health Sciences, James Cook Universtiy, 
Cairns, QLD, Australia; 3. School of Health, University of 
New England, Armidale, NSW, Australia; 4. Faculty of Health, 
University of Canberra, Canberra, ACT, Australia

Background: The issue of weight gain is an increasing global problem for 
the general population, for people with a mental illness, it has also become 
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an increasing problem due to the side effects of common psycho-pharma-
cological treatments and links to physiological processes related to mental 
illness. This paper brings to light the experience of a group of people with 
schizophrenia who participated in a healthy lifestyle program - passport 4 
life. The participants’ were asked about their experience of attending the 
weekly healthy lifestyle group sessions.
Methods: an exploratory qualitative study was undertaken with volunteers 
from a larger randomized control trial (rcT) conducted to determine the 
effect of a healthy lifestyle program on weight, for people with serious men-
tal illness who were taking second generation anti-psychotics. The results 
of the rcT have been reported previously. This exploratory qualitative 
study was undertaken to explore the experience of people with schizophre-
nia who were participating in a healthy lifestyle program. semi-structured 
interviews were audio taped (n=10) and transcribed. The interview tran-
scripts were subjected to content thematic analysis. The transcripts were 
read and re-read to identify common themes.
Results: four common themes emerged from the interviews that give an 
insight into the experience of participating in a healthy lifestyle program. 
The themes were: learning how to make healthy choices; recognizing the 
importance of exercise to weight management; support from a health pro-
fessional, and being part of a group.
Conclusion: This study found like other studies that the benefits of par-
ticipating in a healthy lifestyle program are more than just physical health 
improvements. The experience of feeling part of a group cannot be under-
estimated, as so often people with schizophrenia report feelings of isolation 
and disconnection.
id: 2116849
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Kingdom; 2. Psychiatry, University of Cambridge, Cambridge, 
United Kingdom; 3. Health Economics, King’s College London, 
London, United Kingdom; 4. Health Sciences, University of York, 
York, United Kingdom; 5. Primary Care, University of Cambridge, 
Cambridge, United Kingdom

Background: The early detection and referral to specialised services of 
young people at high risk (hr) of developing psychosis may improve prog-
nosis. general practitioners (gps) usually are the professionals contacted 
first on the help-seeking pathway of these individuals. previous research has 
attempted to increase gps’ awareness and knowledge of early psychosis in 
order to generate more accurate or increased referrals to early intervention 
services (eis). however, the lack of an explicit theoretical framework in 
these designs precluded appreciation of the causal mechanisms responsible 
for any observed improvement and valid conclusions concerning the effi-
cacy of the interventions.
Methods: in this cluster randomised controlled trial, primary care (pc) 
practices in cambridgeshire and peterborough, uk, were randomly allo-
cated into two groups to establish which is the most effective and cost-effec-
tive way to identify people at hr. one group (low intensity) received postal 
information about the local early intervention in psychosis service, including 
how to identify young individuals who may be in the early stages of a psy-
chotic illness. The second group (high intensity) received the same informa-
tion plus an additional, ongoing theory-based educational intervention with 
dedicated liaison practitioners to train clinical staff at each site. The primary 
outcome of this trial was count data over a two year period: the yield - num-
ber of hr referrals to a specialist ei in psychosis service - per pc practice.

Results: The low intensity postal campaign was no more effective than prac-
tice as usual. The high intensity intervention significantly raised awareness 
of potential psychotic symptoms and increased sensitivity in gps’ referral 
behaviour but lacked some specificity. however, sixty eight percent of the 
individuals that were identified as false referrals had significant impairment 
in their mental health. The high intensity intervention was more cost-effec-
tive than the low intensity postal campaign.
Conclusion: our theory-based educational intervention provides strong 
foundation for the detection of hr for psychosis in pc. early identifica-
tion of these individuals in pc is a significant cost-effective contribution to 
reducing the duration of untreated illness.
id: 2115771
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USA; 3. Treatment Research Program, Spring Grove Hospital, 
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Background: approximately 40–60% of people with schizophrenia are 
overweight or obese as compared with 30% of the general population. 
intranasal oxytocin has shown to play a role in appetite control in humans. 
hence, intranasal oxytocin may be an effective treatment or preventative 
agent for obesity and weight gain in the schizophrenia population.
Methods: The purpose of  this study was to test a single dose of  intranasal 
oxytocin (24 iu), compared to placebo, in a within-subjects, crossover 
design, to see if  oxytocin would improve satiety signaling (behaviorally 
and/or by self  report) compared to placebo in people with schizophrenia.
Results: eight males and eight females (n=16; 7 White, 7 black, 2 other) 
between the ages of 22 and 56 (32 ± 10.2) with a dsm-5 diagnosis of 
schizophrenia were included in the preload-test meal study. all 16 partici-
pants completed both conditions. participants rated themselves (millime-
ters on a visual analogue scale (vas)) as significantly less hungry when 
administered intranasal oxytocin (36.37 ± 21.0) than placebo (44.81 ± 28.6) 
60 minutes following the consumption of the standardized preload (20 oz. 
vanilla ensure®) (f=8.05, df=15.5, p=0.012). The total test meal intake did 
not differ between the conditions (t=0.12, p=0.908).
Conclusion: intranasal oxytocin may be a promising agent in curbing appe-
tite in people with schizophrenia. further study is needed to test whether it 
may curb food consumption and help in weight loss.
id: 2086346

psychosis and sleep deprivaTion: 
pros and cons of eXisTing and neW 
TreaTmenTs

flavie Waters1; vivian chiu1; ashleigh lin1,2

1. School of Psychiatry and Clinical Neurosciences, University of 
Western Australia, Perth, WA, Australia; 2. Telethon Kids Research 
Institute, Perth, WA, Australia

Background: regular timing and good efficiency of sleep are needed for the 
mind and body to rest and repair, and to aid in the consolidation of information. 
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in contrast, chronic sleep deprivation causes misperceptions, temporary delu-
sions and distress which are followed by an acute psychosis state unless the 
need for sleep is relieved. in this talk, three questions will be explored: What 
are the mechanisms linking chronic sleep deprivation and psychosis (including 
hallucinations)? Which types of interventions are suitable to address sleep dis-
turbances in psychotic populations? What are the attitudes and views of people 
living with psychosis towards different types of sleep interventions?
Methods: systematic literature reviews and data collected from focus 
groups (n = 14). focus group informants discussed their sleep problems, 
the impact of sleep dysfunction on personal and daytime functioning, and 
relationship with clinical symptoms. informants also discussed the pros and 
cons of different treatments for sleep problems.
Results: chronic sleep loss is associated with increased paranoia and dis-
tressing voices as well as considerable daytime dysfunctions. The qualitative 
data provided rich and thoughtful perspectives regarding the pro and cons 
of different existing and new intervention approaches.
Conclusion: There is strong evidence derived from both the clinical litera-
ture and personal narratives of a relationship between sleep loss and inten-
sity of psychopathology. focus group interviews also revealed novel salient 
themes, which provide strong avenue for future research. finally, people 
with psychosis have strong preferences about treatment options, which are 
derived from their own efforts in controlling poor sleep.
id: 2119940

minocycline and Tobacco craving in 
schizophrenia

heidi Wehring, pharmd1; kelli marie sullivan, mph1; robert 
p mcmahon1; ann marie kearns1; stephen J heishman2; fang 
liu1; charles m richardson1; gopal vyas1; stephanie feldman1; 
deanna l kelly1

1. Maryland Psychiatric Research Center, University of Maryland 
School of Medicine, Baltimore, MD, USA; 2. Intramural Research 
Program, National Institute on Drug Abuse, Baltimore, MD, USA

Background: minocycline (min) is a tetracycline antibiotic that may 
have effects on the reward pathway or craving. min inhibits formation 
of  nitric oxide (no), which acts as second messenger for glutamate and 
dopamine receptors as well as facilitates the effects of  nicotine in the 
reward circuit. no has been demonstrated to eliminate nicotine absti-
nence symptoms in rats. since tobacco dependence is high in schizo-
phrenia and of  high concern due to its profound impact on health, it is 
important to study min as a possible new anti-craving intervention in 
this population.
Methods: participants diagnosed with schizophrenia were included in a 
clinical trial of min adjunct to clozapine. cigarette smokers with schizo-
phrenia (sWs) who were enrolled in this study and smoked at least five 
cigarettes per day were also invited to participate in this pilot study of 
minocycline’s effects on craving. participants (n=13) were diagnosed with 
schizophrenia and remained symptomatic despite treatment with clozapine. 
min (200 mg daily) or placebo (plb) were administered in a randomized, 
double-blind fashion for 10 weeks. measures of tobacco dependence and 
craving were administered at baseline and endpoint, including a cue-reac-
tivity virtual reality (vr) craving platform.
Results: eight participants were randomized to min and five to plb. 
participants did not differ on baseline bprs score, age, education, age 
of  onset, fTnd score, average years smoked, cigarettes smoked daily, 
number of  cravings daily, or length of  schizophrenia diagnosis. a  vr 
cue-reactivity platform was used at baseline and endpoint to measure 
tobacco craving. at endpoint, no significant craving changes were 
found in TcQ-sf scores between min and plb groups (t=0.536, df=1, 
p=0.46).
Conclusion: in this small pilot of  participants in a larger clinical trial, crav-
ing scores and nicotine dependence did not differ between sWs treated 
with min or plb over a 10 week period adjunctively to clozapine. factors 
that limit the generalizability of  these findings include that all participants 
were taking clozapine, participants were not selected for intensity of  nico-
tine dependence, and inadequate power due to pilot nature of  this study. 
further research is needed to determine if  min may have a role in tobacco 
craving in sWs.
id: 2116716
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polygenic risk scores, psychiaTric 
family hisTory and The risk of 
schizophrenia: a danish populaTion-
based case-conTrol sTudy

esben agerbo1,3; carsten bøcker pedersen1,3; ole mors2,4; manuel 
mattheisen2,5; preben bo mortensen, m.d., dr.med.sc1,2

1. National Centre for Register-based Research, University of 
Aarhus, Aarhus, Denmark; 2. Lundbeck Foundation Initiative for 
Integrative Psychiatric Research, iPSYCH, Aarhus, Denmark; 
3. CIRRAU - Centre for Integrated Register-Based Research, 
Aarhus University, Aarhus, Denmark; 4. P, Aarhus University 
Hospital, Aarhus, Denmark; 5. Biomedicine, Aarhus University, 
Aarhus, Denmark

Background: polygenic risk scores (prs) and family history of psychiatric 
disorders (fh) are associated with the risk of schizophrenia. few stud-
ies have evaluated the simultaneous impacts of prs and fh on the risk 
of schizophrenia.We aim to 1) assess the impacts of prs and fh on the 
schizophrenia risk, 2) quantify the fraction of subjects with schizophrenia 
that would have been prevented if  the effects associated with the prs and 
fh were absent, 3) determine the proportion of the risk associated with fh 
that is mediated through the prs.
Methods: We used a population-based sample with 866 cases with schizo-
phrenia, 871 controls and their first-degree relatives. fh was extracted 
from the national health registers. The genomic data was obtained 
from the psychiatric genomics consortium (pgc) after samples had 
been processed from the danish neonatal screening biobank. prs 
based on the danish case-control sample were calculated using discovery 
effect size estimates weights from the latest pgc-gWas mega-analysis 
(excluding the danish sample). fh was categorized to indicate whether 
the subject’s relatives had been diagnosed with: schizophrenia or related 
psychosis, bipolar affective disorder or any other psychiatric disorder.
Results: The risk of  schizophrenia was elevated in individuals with 
relatives with schizophrenia-like psychoses (or:4.2 [2.6–6.8]), bipolar 
affective disorders (2.8 [1.9–4.3]) or other psychiatric disorders (2.6 
[2.0–3.4]). based on 24755 snps (p-value threshold of  0.05) in the pgc 
sample, there was a dose-response relationship with the risk score and 
the risk of  schizophrenia with an or of  8.0 (4.5–14.1) in the upper 
decile vs the lowest decile. The attributable risks associated with fh 
and the prs were 26% (23%-28%) and 52% (50%-53%). The interaction 
p-value was 0.03. To assess the part of  fh that was mediated through 
the prs, we calculated the mediating proportion under interaction, 
which suggested that 64% (26%-103%) of  the effect of  a fh of  psycho-
sis among subjects with a fh of  psychosis was mediated through the 
risk score while 24% (14%-34%) was mediated in subjects without a fh 
of  psychosis.
Conclusion: prs and fh are strong and dependent indicators of schizo-
phrenia and a sizeable proportion of cases can be attributed to these two 
factors. a particularly large proportion of the effect associated with an fh 
of psychosis is mediated through the prs for subjects with an fh of psy-
choses, with room left open for non-genetic factors.
id: 2142490

maTernal cyTokine levels aT birTh, 
feTal hypoXia, and The developmenT of 
schizophrenia in adulT offspring

dana allswede1; stephen l buka2; e fuller Torrey3; robert 
yolken3; Tyrone cannon, phd1

1. Psychology, Yale University, New Haven, CT, USA; 
2. Epidemiology, School of Public Health, Brown University, 
Providence, RI, USA; 3. The Stanley Medical Research Institute, 
Chevy Chase, MD, USA

Background: pregnancy and birth complications, particularly those 
associated with fetal hypoxia, are associated with increased risk for 
schizophrenia later in life. such factors are also related to increased 
severity of  certain neuropathological features of  schizophrenia, includ-
ing hippocampal and cortical gray matter reduction and ventricular 
enlargement, among individuals with a genetic susceptibility to the 
disorder. however, the molecular mechanisms underlying these associa-
tions are unknown.
Methods: here we sought to determine whether inflammatory factors are 
differentially expressed in maternal serum samples at the time of birth 
following particular obstetric stressors among offspring who were subse-
quently diagnosed with schizophrenia as adults, as compared with demo-
graphically matched controls.
Results: among cases, fetal hypoxia was associated with an increase in 
proinflammatory cytokines in maternal serum samples, while among 
control subjects, hypoxia was associated with a reduction in proinflam-
matory cytokines. This differential response to fetal hypoxia among 
cases was not explained by other maternal conditions or complications 
of  pregnancy.
Conclusion: These findings provide serologically based prospective evidence 
of disrupted immunologic signaling in response to specific biological stress-
ors in the molecular pathogenesis of schizophrenia.
id: 2116522

duraTion of unTreaTed psychosis 
and iTs clinical conseQuences in The 
longer Term

sanne yvonne apeldoorn1,2; atique islam2; bouke sterk3,4; edwin 
van den heuvel5; robert schoevers1

1. Department of Psychiatry, University Medical Centre Groningen, 
University of Groningen, Groningen, Netherlands; 2. Rob Giel 
Research Centre, University Medical Centre Groningen, University 
of Groningen, Groningen, Netherlands; 3. Department of 
Psychiatry, Academic Medical Centre, University of Amsterdam, 
Amsterdam, Netherlands; 4. Department of Psychiatry, University 
Medical Centre Nijmegen, Nijmegen, Netherlands; 5. Department 
of Epidemiology, University Medical Centre Groningen, University 
of Groningen, Groningen, Netherlands

Background: There is firm evidence for an association between a longer 
duration of untreated psychosis (dup) and a broad range of untoward 
short-term outcomes. data on the association between dup and longer 
term outcomes are relatively scarce, and sample sizes are often small. 
considering the continuous nature of outcomes, not much is known about 
the extent in which outcome in the short-term intervenes with outcome in 
the longer term. our aim is to examine whether we can replicate and extend 
earlier found associations between dup and outcome in the longer term in 
a large study, while accounting for a possible mediating effect of outcome 
in the short-term.
Methods: patients with a non-affective psychotic disorder were recruited 
from mental health care institutes from 2004 to 2008. of the 1120 patients 
enrolled, 852 are included in the present analysis. The outcome measures 
we are examining are total duration of psychosis, severity of negative 
symptoms, general functioning, neurocognitive functioning and number 
of unmet needs. for the analysis dup is divided into five ordinal catego-
ries, according to other publications: less than one month, one month to 
three months, three months to six months, six months to twelve months 
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and twelve months and over. regression analyses are used to examine the 
association between dup and longer term outcome, while controlling for 
possible confounding factors.
Results: median dup is less than one month (range < 1 - 226; interquar-
tile range 2). dup has a heavily skewed distribution, with a majority of 
patients (63.1%) having a dup of less than one month. mean illness dura-
tion at last follow-up is 6.2 years. preliminary analyses show no significant 
association between dup and the severity of negative symptoms, general 
functioning, neurocognitive functioning nor the number of unmet needs in 
this longer term.
Conclusion: no association is found between dup and outcome in the lon-
ger term. sensitivity analyses will be performed to further investigate this 
lack of association.
id: 2094814

schizophrenia; from epidemiology To 
molecular epidemiology

ishrat aziz; Jawaria muzahir; asma Jahangir
Institute of Molecular Biology and Biotechnology, University of the 
Lahore, Lahore, Pakistan

Background: our work aims at studying the cascade of different factors 
which are responsible for schizophrenia in pakistani population from 
environmental factors to genetic changes i.e. epidemiology to molecular 
epidemiology.
Methods: We have developed the questionnaire according to global diag-
nostic and statistical manual (dsm-v) and verification was done by psy-
chologists of concerned hospitals. in case of molecular epidemiological 
risk factors study; the research is segmented into four parts: genotyping 
of cnr1 gene variants in controls and cannabis non user- schizophrenic 
patients; study of schizophrenia in cannabis users; comparison of studies 
and organizing a molecular pathway for further studies. genomic dna has 
been extracted and used in genotyping by pcr-rflp. statistical analysis 
was done by spss v 16 using chi-square and the snps frequencies were 
estimated by fisher`s exact test.
Results: schizophrenia is as prevalent in pakistan as in other countries of 
world but many variations are found in finding the epidemiological risk fac-
tors. catatonic subtype of schizophrenia was observed more prominent in 
cannabis non users- schizophrenics and was found statistically associated 
with low marital outcome. in case of cannabis addicted schizophrenics, 
residual type was observed significantly important. genetic variants on 
codon 453 of the cnr1 gene are not found significantly associated with 
schizophrenia, so risk allele a may not be consider susceptible to schizo-
phrenia in pakistani population. however, regarding to cnr1 gene varia-
tions, our gene pool has found sharing with eastern countries as compared 
to Western gene pool.
Conclusion: in non addicted patients, catatonic subtype of schizophrenia 
was observed more prominent and was found statistically associated with 
low marital outcome. in case of cannabis addicted schizophrenics’ residual 
type was observed significantly important. genetic variants on codon 453 
of the cnr1 gene are not found significantly associated with schizophre-
nia, so risk allele a may not be consider susceptible to schizophrenia in 
pakistani population.
id: 2088828

life evenTs and psychosis: conTeXTs and 
mechanisms

stephanie beards, msc1; helen l fisher, phd2; charlotte gayer-
anderson, bsc phd1; kathryn hubbard, msc1; Tjasa velikonja, 
phd1; adanna onyejiaka, bsc1; craig morgan, phd1

1. Health Service and Population Research Department, Institute 
of Psychiatry, Psychology & Neuroscience, King’s College 
London, London, United Kingdom; 2. MRC Social, Genetic 
and Developmental Psychiatry Centre, Institute of Psychiatry, 
Psychology & Neuroscience, King’s College London, London, 
United Kingdom

Background: since the seminal work of  brown and birley, the potential 
link between life events and psychosis has been the focus of  research and 
speculation. however, the role of  life events prior to the initial onset of 
psychosis is still speculative due to a lack of  robust research studies and 
a limited consideration of  contextual influences, such as type and sever-
ity. it has been suggested that intrusive experiences may show specificity 
for psychosis, but this has not been thoroughly explored. The aims of 
this study were to investigate the impact of  recent experiences on psy-
chosis onset by considering the wider context in which they occurred, 
and explore potential synergistic effects and mediating factors.
Methods: data on 253 first-presentation psychosis cases and 301 unaf-
fected population-based controls were drawn from an epidemiologically 
derived case-control study in london, uk. life events and difficulties 
experienced one year prior to onset (cases) or interview (controls) were 
assessed with the life events and difficulties schedule. potential causal 
partners included negative schematic beliefs (assessed using the brief  
core schema scales) and potential mediators included symptoms of  anx-
iety and depression (assessed using the hamilton anxiety and depression 
Questionnaires).
Results: There was strong evidence that exposure to severe and intrusive 
experiences were particularly associated with psychosis, showing a three- to 
twelve-fold increase in odds. The impact of severe experiences was found 
to be cumulative. These findings were reasonably robust to the potentially 
confounding effects of age, gender, ethnicity, social class, cannabis use, 
and family history of psychosis. There was also tentative evidence that low 
social class and negative self-schemas combined synergistically with these 
experiences to increase the odds of psychosis. however, there was no evi-
dence of mediation via affective symptoms.
Conclusion: This study has shown that the one year period before the initial 
onset of psychosis is likely to be a time of serious psychosocial stress, poten-
tially characterised by threatening and intrusive experiences. individuals 
with psychosis were found to report more severe, chronic and intrusive 
events and difficulties in the year prior to onset compared with controls. 
research must continue to examine potentially modifiable mechanisms that 
may link such stressors and psychosis in order to improve understanding 
and treatment of these disorders.
id: 2087189

raTes of non-publicaTion of Trials 
funded by The sTanley medical 
research insTiTuTe

Jana bowcut1; michael knable2; linda levi3; michael 
davidson3,4; John davis5; mark Weiser3,4

1. Psychiatry, Stanley Medical Research Institute, Chevy Chase, 
MD, USA; 2. Psychiatry, Sylvan C. Herman Foundation, 
Washington, DC, USA; 3. Psychiatry, Sheba Medical Center, 
Ramat Gan, Israel; 4. Psychiatry, Tel Aviv University, Tel Aviv, 
Israel; 5. Psychiatry, University of Illinois, Chicago, IL, USA

Background: progress in developing drugs in medicine in general and in 
psychiatry in particular is plagued by non-publication of studies. We exam-
ined rates of publication of 253 studies funded by the stanley medical 
research institute (smri) since the year 2000.
Methods: We reviewed all studies funded by smri from 2000 to 2009 (n=253).
Results: of the 253 studies funded, 12.3% were not completed. of the stud-
ies completed, rates of publication ranged from 73% of those funded in 
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2000 to 26% of those funded in 2006. mean rates of publication from 2000 
to 2009 was 46.3%. mean time to publication ranged from 2 to 4 years. 
further analyses will be done in order to compare the primary outcome 
measures which are indicated in these studies’ protocols and the outcomes 
presented in the publications.
Conclusion: rates of publication in smri are similar to those of studies 
in non-psychiatric fields funded by the nih. lack of communication of 
results is damaging for the field, as compounds which have already been 
tested but have not been published might be tested again, leading to unnec-
essary exposure of patients to study procedure/placebo and to a waste of 
funds that might be used for innovative compounds instead. Thus, funding 
agencies might consider withholding part of the grant’s payment until the 
study’s results are published.
id: 2118892

epidemiological evidence for 
inflammaTion and nicoTine eXposure 
as prenaTal risk facTors for 
schizophrenia

alan brown, md, mph1; h surcel, ph.d2; s niemela, md3; 
s hinkka-yli-salomäki, ph.lic3; i W mckeague, ph.d4; 
a sourander, md, phd1,3

1. Psychiatry, Columbia University, New York, NY, USA; 
2. National Institute of Health and Welfare, Oulu, Finland; 
3. Psychiatry, University of Turku, Turku, Finland; 4. Biostatistics, 
Columbia University Mailman School of Public Health, New York, 
NY, USA

Background: We investigated two prenatal factors implicated in schizophre-
nia, maternal immune activation (mia) and nicotine exposure, in a large 
national birth cohort. mounting evidence supports prenatal infection in 
schizophrenia, most likely due to mia. cigarette smoking during preg-
nancy is one of the most common toxic exposures during fetal life. prenatal 
nicotine inactivates fetal nicotinic receptors, alters neurotransmission, and 
impairs cerebral inhibition. We examined whether elevated pregnancy lev-
els of maternal c-reactive protein (crp), a well-established biomarker 
of inflammation, and cotinine, a nicotine metabolite, are associated with 
schizophrenia in offspring from a large national birth cohort.
Methods: The study is based on the finnish prenatal study of schizophrenia 
(fips-s), consisting of virtually all pregnancies (over 1 million) in finland 
since 1983 with archived maternal prenatal serum specimens prospectively 
drawn during the first and early second trimesters. cases were identified from 
a national psychiatric registry. maternal crp and cotinine were quantified 
during pregnancies of schizophrenia cases (n=784 for crp, 977 for coti-
nine) and controls matched 1:1 on birthdate, sex, and residence in finland.
Results: maternal crp levels were significantly increased in pregnancies of 
case compared to control offspring [or=1.28, 95% ci=1.07–1.54, p=.007), 
adjusting for maternal age, previous births, maternal education, maternal 
psychiatric disorders, and other covariates, indicating a 28% increase in risk 
of schizophrenia for every unit increase in maternal crp. The prevalences 
of high levels of maternal cotinine (defined as >50 ng/ml) were significantly 
greater in cases (20.2%) than controls (14.7%) (or=1.38, 95% ci=1.05–
1.82, p=0.02), adjusting for maternal age, parental psychiatric disorder, and 
birth province.
Conclusion: first, these findings provide the most robust evidence that 
maternal inflammation plays a role in schizophrenia. second, we have 
reported the first evidence to date that maternal smoking is related to adult 
schizophrenia. although replication is required, these findings suggest that 
interventions including prevention of immune activation during pregnancy, 
and reducing smoking during gestation may lead to a decreased risk of 
schizophrenia. These results may also provide new insights into the patho-
genic mechanisms that underlie the disorder.
id: 2076752

cannabis use in psychosis: The effecTs 
on meTabolic healTh

richard bruggeman1; nico Jm van beveren2; edith liemburg1,3; 
Jojanneke bruins, master1

1. Rob Giel Research Center, University Medical Center Groningen, 
Groningen, Netherlands; 2. ‘Nieuwe Kennis’, Delta Center for 
Mental Health Care, Rotterdam, Netherlands; 3. NeuroImaging 
Center, University Medical Center Groningen, Groningen, 
Netherlands

Background: studies in the general population show cannabis use has a 
beneficial effect on metabolic disorders. given the increased cardiometa-
bolic risk in patients with psychotic disorders, as well as their prevalent use 
of cannabis, we aim to investigate whether such effects are also evident in 
these patients.
Methods: 3176 patients with chronic psychotic disorders from four mental 
health institutions in the northern netherlands were included in the study. 
The mean age was 47 years, the mean illness duration was 19.4 years and 
62% was male. With a multivariate regression analysis we examined the 
effects of cannabis use on metabolic risk factors; bmi, waist circumfer-
ence, blood pressure, cholesterol, hdl-c, ldl-c, triglycerides, glucose 
and hba1c. age, sex, smoking, alcohol use and antipsychotic drugs were 
included as confounders. next, we examined change in metabolic risk fac-
tors after one-year follow up for cannabis users, non-users, discontinuers 
and starters. last, a linear regression analysis was performed to examine 
the effects of cannabis use on the panss-remission scores.
Results: We found a significant negative association between cannabis use 
and bmi (p=0.003), waist circumference (p<0.001), diastolic blood pres-
sure (p=0.015) and hba1c (0.004). one year later, the patients who had 
discontinued their cannabis use had a greater increase of bmi (p=0.002) 
and waist circumference (p=0.011) than other patients. They also had a 
greater increase of diastolic blood pressure than non-users (p=0.036) or 
starters (p=0.004).
psychotic symptoms were more severe in cannabis users compared to non-
users (p=0.016). after one year, the psychotic symptoms of discontinuers 
were more decreased than the psychotic symptoms of users (p=0.002) and 
non-users (p=0.004).
Conclusion: patients with a psychotic disorder using cannabis had a lower 
bmi, diastolic blood pressure, hba1c and a smaller waist circumference 
than non-users. discontinuation of cannabis use increased metabolic risk. 
cannabis use appeared to be a protective factor for metabolic disturbances. 
To stop cannabis use is often an important treatment goal, because it will 
reduce psychotic symptoms. however, physicians should be aware of the 
increased metabolic risk in patients who discontinue the use of cannabis. 
extra attention should be paid to the monitoring and treatment of meta-
bolic parameters in these patients, in order to prevent cardiovascular dis-
eases and premature cardiovascular mortality.
id: 2116353

suicide revisiTed: significanT 
reducTion of suicide raTe over The lasT 
TWo decades - a replicaTion sTudy of a 
duTch incidence cohorT WiTh recenT 
onseT psychosis.

stynke castelein, ph.d.1,2; edith J liemburg2,3; Jill s de lange2; 
frank d van es2,4; ellen visser2; richard bruggeman2,4; 
henderikus knegtering1,2

1. Lentis Research, Lentis Psychiatric Institute, University Medical 
Center Groningen, Groningen, Netherlands; 2. Rob Giel Research 
Center, University of Groningen, University Medical Center 
Groningen, Groningen, Netherlands; 3. NeuroImaging Center, 
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Department of Neuroscience, University of Groningen, University 
Medical Center Groningen, Groningen, Netherlands; 4. University 
Centre for Psychiatry, University of Groningen, University Medical 
Center Groningen, Groningen, Netherlands

Background: suicide is still the leading cause of premature death in patients 
with psychotic disorders with incidences many times higher than for the 
general population. in early studies, the lifetime suicide risk in schizophre-
nia was established at around 10%. more recent reviews suggest that this 
risk has decreased to 5%. The primary aim of this study is to compare 
the current suicide risk after recent onset psychosis to the situation two 
decades ago in the same catchment area by using data of the psychosis 
recent onset groningen - survey (progr-s). secondly, we aim to inves-
tigate the possible predictors of suicide risk.
Methods: The diagnostic protocol of the psychosis recent onset groningen 
- survey (progr-s) started in 1997 for those living in of the province 
of groningen (north of the netherlands with 550.000 inhabitants) in the 
netherlands, who were referred to a psychiatric institute with a (suspected) 
first psychotic episode (< 2 years) or evaluated for a recurrent psychotic 
episode not diagnosed as such before. There were no exclusion criteria with 
regard to age, diagnoses, substance abuse, or ethnicity. medical file search 
was used to determine the current status of all patients admitted between 
2000 and 2009. The suicide rate was compared to a study executed in 1973–
1988 in the same catchment area. predictors of suicide were investigated 
using cox regression.
Results: The status of 424 out of 614 individuals in the progr-s data-
base was known at July 1st 2011. in this group, suicide occurred in 2.4% 
of the psychotic patients (n=10; mean follow-up 5.6  years); 6 out of 10 
suicides took place within 2 years. Within two decades the suicide rate has 
dropped from 11% (follow-up 15 years, 8.5% after 5 years) to 2.4%. The 
standardized mortality rate (smr) of suicides compared to the general 
population was 41.6. a higher age was the only significant predictor for 
suicide. neuroticism, living situation, disorganized and negative symptoms, 
and passive coping all contributed to the risk, but were trending significant.
Conclusion: a  significant reduction of suicide rate was found in psycho-
sis. given the high smr, suicide research should have highest priority. 
unraveling the predictors may contribute to a further reduction of suicide 
in patients with psychosis.
id: 2092530

prevalence, psychosocial and physical 
healTh correlaTes of psychoTic 
disorders in hong kong: The hong kong 
menTal healTh morbidiTy survey
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pak c sham, phd, mrcpsych1; helen fk chiu, frcpsych, 
fhkcpsych2; m lam, mrcpsych, fhkcpsych5; T p chiang, 
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Chinese University of Hong Kong, Hong Kong, Hong Kong; 
3. Department of Psychiatry, Kowloon Hospital, Hong Kong, 
Hong Kong; 4. Department of Psychiatry, Kwai Chung Hospital, 
Hong Kong, Hong Kong; 5. Department of Psychiatry, Castle 

Peak Hospital, Hong Kong, Hong Kong; 6. Department of 
Psychiatry and Psychology, Maastricht University, Maastricht, 
Netherlands; 7. Academic Unit of Psychiatry, University of 
Bristol, Bristol, United Kingdom; 8. Department of Mental 
Health Sciences, University College London, London, United 
Kingdom

Background: psychotic disorders are severe mental illnesses that constitute 
one of the highest disease burdens globally. it is known that rate and psy-
chosocial correlates of psychosis vary across different populations. The 
hong kong mental morbidity survey (hkmms) is the first territory-
wide, population-based study in hong kong (hk) to examine prevalence 
of psychotic disorders, their associated factors and impacts on psychoso-
cial disability.
Methods: a  two-phase design was adopted. in phase i, 5719 randomly 
selected and demographically representative chinese participants aged 
16–75  years were assessed on functioning, quality of life (Qol), alcohol 
and substance use, physical health status, and a comprehensive array of 
socio-demographic variables between november 2010 and may 2013. 
psychosis screening Questionnaire (psQ) was administered. participants 
who were screened positive with psQ (n=238) or had self-reported history 
of psychosis / antipsychotic treatment (n=74) were recruited to phase ii for 
diagnostic confirmation (n=232) of psychotic disorders using structured 
clinical interview for dsm-iv and / or medical record review.
Results: The weighted prevalence of psychotic disorders was 2.5% (95%ci: 
2.1–2.9). participants with psychotic disorders were significantly more 
likely to be single and unemployed, to have lower educational attainment, 
lower household income, family history of psychosis, less perceived social 
support, history of physical or sexual trauma, and poorer psychosocial 
functioning and Qol than those without psychotic disorders. participants 
with psychosis exhibited higher degree of physical disease burden, higher 
body mass index (bmi), and were more likely to be a smoker and to have 
substance dependence.
Conclusion: our findings indicate that, in hk, 1 in 40 people in the com-
munity suffer from psychotic disorders. psychosis is associated with more 
adverse socio-economic situations, worse functioning, and poorer physical 
health. prevalence estimate highlights substantial unmet treatment needs 
for people who have psychosis but have not yet received psychiatric care 
(approximately 1.5% of the population with psychosis). These data helps 
guide future development of psychiatric service for psychosis in hk.
id: 2086091

gene-environmenT inTeracTions in 
schizophrenia - The epidemiological 
evidence

mary c clarke, phd1; antti Tanskanen, phlic2; m o huttunen3; 
mary cannon, mb, phd1

1. Psychiatry, Royal College of Surgeons in Ireland, Dublin, 
Ireland; 2. Clinical Neuroscience, Karolinska Institutet, Stockholm, 
Sweden; 3. Mental Health and Substance Abuse Services, National 
Institute for Health and Welfare, Helsinki, Finland

Background: data from our several large finnish population-based cohort 
studies will be reviewed to support the role of environmental and develop-
mental stressors in the etiology of schizophrenia and the possibility that 
these risk factors interact with underlying genetic vulnerability.
Methods: The data, from a number of different cohorts, are prospectively 
collected and include data on schizophrenia patients, their parents, siblings 
and healthy controls.
Results: There is strong evidence that early adverse environmental factors 
increase risk for schizophrenia and that they are interacting with underly-
ing genetic risk. The evidence also suggests that immune alterations may act 
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as a common mediator of the impact of these diverse environmental risk 
factors. our data show that a range of neurodevelopmental disorders such 
as schizophrenia, autism, intellectual disability and epilepsy seem to be on a 
continuum of neurodevelopmental impairment which clusters within fami-
lies. individuals with schizophrenia had a 6-fold increase in the odds of 
having a first-degree relative with intellectual disability (or 5.9, 95%ci: 
2.1–16.8); a 4-fold increase in the odds of having a first-degree relative with 
an autism spectrum disorder (or 3.8, 95%ci: 1.4–10.2); and an almost 
2-fold increase in the odds of having a first-degree relative with an affec-
tive disorder (or 1.8, 95%ci 1.1–2.7). our data also show some common 
risk factors across disorders such as older paternal age at conception and 
some differentiating risk factors such as prenatal stress - women who pro-
spectively reported significant mental stress during pregnancy had twice the 
odds of having a child who would later develop schizophrenia compared 
to unstressed women (or 1.9, 95% ci:1.1–3.6) and 4 times the odds of 
having a child who would later develop bipolar disorder (or 4.7, 95%ci: 
1.0–21.7).
Conclusion: The familial clustering of neurodevelopmental disorders is 
most likely underpinned by multiple genetic and environmental factors 
interacting in complex ways to produce disorders that appear phenotypi-
cally distinct but may in fact be different end products of many shared aber-
rant pathophysiological processes.
references
[1] cannon m, clarke m.c., cotter d.r. priming the brain for psychosis: 
maternal inflammation during fetal development and the risk of later psy-
chiatric disorder. american Journal of psychiatry. advance online publica-
tion september 2014.
funding: The health research board of ireland and The stanley medical 
research institute
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epidemiological evidence for The role 
of prenaTal sTress in schizophrenia 
and bipolar disorder

mary c clarke, phd1; antti Tanskanen, phlic2,3; m o 
huttunen3; mary cannon, mb, phd1

1. Psychiatry, Royal College of Surgeons in Ireland, Dublin, 
Ireland; 2. Clinical Neuroscience, Karolinska Institutet, Stockholm, 
Sweden; 3. Mental Health and Substance Abuse Services, National 
Institute for Health and Welfare, Helsinki, Finland

Background: There is convincing evidence from animal studies of the 
adverse effects of prenatal stress on behavioural and emotional outcomes in 
offspring. There is some evidence in human studies but we are still lacking 
strong evidence as to whether the effects persist into adulthood and if  they 
are mediated or moderated by other subsequent adverse events during fetal/
early childhood development. We examined whether maternal emotional 
and physical distress during pregnancy increases the risk of schizophrenia 
and other neurodevelopmental disorders in the offspring in adulthood.
Methods: all pregnant women in helsinki in 1975/1976 were asked to com-
plete a questionnaire at antenatal clinic visits which assessed feelings of 
stress, anxiety and depression as well as any physical problems experienced 
over the previous month. 3,500 women completed at least one question-
naire during pregnancy. We linked this pregnancy and childhood informa-
tion with hospital-based register information on adult outcomes.
Results: Women who reported significant mental stress during their antena-
tal visits, compared to those who did not, had twice the odds of having a 
child who would later develop schizophrenia (or1.9, 95%ci:1.1–3.6) and 
4-times the odds of having a child who would later develop bipolar disor-
der (or4.7, 95%ci:1.0–21.7). There was no such association with mood 
disorder or other neurodevelopmental disorders such as intellectual disabil-
ity or epilepsy in the offspring. Women who reported a ‘notable’ adverse 

change in their mood during pregnancy compared to pre-pregnancy had an 
almost 4-fold increase in the odds of having a child who would later develop 
schizophrenia (or3.7, 95%ci: 1.2–11.4). There was no such association 
seen with other disorders.
Conclusion: We need to pay closer attention to the mental health and well-
being of expectant mothers, for their own health and for the future mental 
health of their children. a significant strength of this investigation is the 
use of a subjective measure of maternal stress. previously used objective 
measures may be a less accurate quantification of the effect on the mother.
references
cannon m, clarke m.c., cotter d.r. priming the brain for psychosis: maternal 
inflammation during fetal development and the risk of later psychiatric disorder. 
american Journal of psychiatry. advance online publication september 2014.
funding: The health research board of ireland and The stanley medical 
research institute
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eXperiences, hyper-Theory of mind, and 
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in preadolescence
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8. Department of Public Health, University of Copenhagen, 
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Background: knowledge on the risk mechanisms of psychotic experi-
ences (pe) is still limited. We have previously found a stronger association 
between pe and the exaggerated, hyper-mentalizing type of Theory-of-
mind (hyperTom) than between pe and an overall low level of Tom func-
tioning in the copenhagen child cohort 2000 (ccc2000). The aim of the 
current study was to explore the cross-sectional and longitudinal associates 
of pe with a particular focus on the role of hyperTom as a potentially 
specific marker of pe. The specificity of hyperTom as correlate of pe as 
opposed to correlate of any mental disorder was studied. finally, we exam-
ined if  pe and hyper-Tom shared some of the well-established antecedents 
of psychosis and schizophrenia.
Methods: We investigated 1,630 children from ccc2000 with psychopatho-
logical interviews and assessments of pe and of hyper-Tom at the age 
of 11–12 years. simple and multinomial logistic regression analyses were 
performed to test the correlates of pe and of hyper-Tom, and the specific-
ity of correlates of pe versus correlates of any daWba-based dsm-iv 
mental disorder.
Results: univariate analyses showed familial psychiatric liability; paren-
tal mental illness during early child development; change in family 
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composition; low family income; regulatory problems in infancy; onset of 
puberty; being involved in bullying; having a concurrent dsm-iv mental 
disorder, and hyperTom to be associated with pe. however, when exam-
ining these predictors and correlates in a single multivariate regression 
analysis to estimate their adjusted effects, only low family income, hav-
ing a concurrent dsm-iv mental disorder, being involved in bullying, and 
hyperTom remained significantly associated with pe. further analyses of 
the specificity of  these correlates with regard to outcome revealed that bul-
lying was associated with any mental disorder, pe, and the combination, 
and low family income was associated with any mental disorder, whereas 
hyperTom was the only variable specifically associated with pe without 
concurrent mental disorder. finally, hyperTom did not share any of  the 
investigated precursors with pe.
Conclusion: The findings suggest that many family and child variables 
are predictive of psychopathology in general, including pe, whereas 
hyperTom is specifically associated to pe. These findings indicate that the 
construct of hyperTom may be useful in delineating differential pathways 
to psychopathological outcomes.
id: 2092571

elevaTed inflammaTory markers in 
individuals Who TransiTion To psychosis 
from The aT- risk-menTal-sTaTe.
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Background: The involvement of  inflammation in psychotic disorder is 
increasingly accepted. epidemiological, cellular and molecular evidence 
shows that disruptions in inflammatory proteins and pathways predispose 
to and are associated with psychosis. as the early treatment of  psychosis 
is associated with improved outcome, detection of  markers of  the inflam-
matory process may allow early identification and treatment of  these 
disorders. We questioned whether raised levels of  plasma inflammatory 
markers could predict transition from the at risk mental state to psychotic 
disorder.
Methods: We investigate 39 individuals at ultra-high risk of psychotic disor-
der. after one year, 11 of these individuals transitioned to psychotic disor-
der, and 28 individuals remained at risk. 40 neuroinflammation biomarkers 
were quantitatively measured by commercially available electrochemilu-
minescence immunoassays in blood plasma samples. an association with 
transition to psychotic disorder was tested by anova including age, bmi 
and gender as covariates.
Results: of the markers that passed quality control (crp, eotaxin, eotaxin 
3, icam-1, ifn-g, il-12, il-16, il-7, il-8, ip-10, mcp-1, mcp-4, mdc, 
mip-1a, mip-1b, pigf, saa, sflT-1, Tarc, Tie-2, Tnf-a, vcam-1, 
vegf, vegf-a, vegf-d), 3 markers were significantly increased in sub-
jects who transitioned to psychotic disorder individuals (p<0.05), and of 
these one marker, interleukin 12 (il12/23p40), was significantly elevated 
(1.5 fold increase) following fdr (0.0013).
Conclusion: The association of the inflammation biomarkers with transi-
tion to psychotic disorder from at risk mental state is supported by cur-
rent models on the immunopathogenesis of schizophrenia through the 
Th17 pathway. validation, replication and mechanistic insight are required 
to further support a role for neuroinflammation biomarkers in psychosis. 
The findings have implications to the early identification and of subjects in 
the at-risk-mental state who are at greatest risk on converting to psychosis 
and may represent an opportunity for early targeted treatment. in addition, 
modulation of inflammatory proteins and processes may represent a novel 
treatment strategy for schizophrenia.
id: 2088792

psychoTic eXperiences & suicide 
aTTempTs: TesTing for environmenTal 
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Background: recent epidemiological studies have demonstrated strong 
associations between sub-threshold psychotic experiences and risk for sui-
cide attempts. it is unclear whether this reflects a causal relationship or is 
due to confounding. The primary aim of this study was to test whether the 
association between psychotic experiences and suicide attempts was attenu-
ated or eliminated when controlling for a comprehensive set of shared risk 
factors.
Methods: a non-clinical sample of young adults (n=321) completed sur-
veys assessing psychotic experiences (prodromal Questionnaire-brief), 
suicidal behavior (columbia-suicide severity rating scale), and all known 
mutual risk factors based on prior research, including self-esteem, depres-
sive and anxiety symptoms, immigration, urban upbringing, childhood 
school and residential mobility, substance use, bullying and victimization, 
trauma exposure, relationship status, employment status, socioeconomic 
status, sexual orientation, age, and sex. logistic regression analyses were 
used to test the hypotheses that psychotic experiences would be related to 
suicidal behavior, and that this relationship would persist following adjust-
ment for socioenvironmental risk factors.
Results: psychotic experience scores were associated with greater risk for 
all measures of suicidal behavior, including attempts, aborted attempts, 
interrupted attempts, and preparatory behaviors. a dichotomous variable 
was created indicating the presence of any attempt or preparatory behavior. 
scores on the prodromal questionnaire-brief  were strongly associated with 
this indicator of suicidal behavior in logistic regression, Wald X2=20.59, 
p<0.001, or(95% ci)=1.07(1.04–1.11). This significance and effect size of 
this association was not changed when controlling for shared socioenviron-
mental risk factors, Wald X2=7.69, p=0.006, or(95% ci)=1.07(1.02–1.12). 
results were similar when excluding individuals reporting preparatory 
behaviors but no history of attempts.
Conclusion: The now well-established relationship between psychotic expe-
riences and suicidal behavior appears to be robust to extensive adjustments 
for socioenvironmental risk factors. This lends support to causal explana-
tions, or alternatively, shared genetic factors, which could not be tested in 
these data. understanding the nature of this relationship has implications 
for suicide prevention efforts.
id: 2116725

clinical and serological predicTors 
of morTaliTy in an eXpanded cohorT of 
individuals WiTh schizophrenia

faith dickerson, ph.d., m.p.h.
Stanley Research Program, Sheppard Pratt, Baltimore, MD, USA

Background: The reduced life expectancy of persons with schizophrenia 
has been established in multiple studies from around the world and is due 
largely to death from natural causes. cigarette smoking, antipsychotic med-
ications, and co-occurring diabetes have been associated with this prema-
ture mortality. however, few studies have examined the association between 
infectious and immune markers and subsequent mortality.
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Methods: We prospectively assessed a cohort of  persons with schizo-
phrenia with a clinical evaluation including an assessment of  cognitive 
functioning, psychiatric symptom severity, and co-occurring medical ill-
nesses. each participant had a blood sample drawn from which antibod-
ies to human herpes viruses and Toxoplasma gondii were measured along 
with c=reactive protein. mortality and cause of  death was determined 
with data from the national death index. We used regression models 
to examine the role of  demographic, serological, and clinical factors on 
mortality.
Results: a  total of 25 of 517 (5%) persons died of natural causes in a 
follow-up period of up to 11 years. The standardized mortality ratio was 
2.80 (95 % ci 0.89, 6.38). after adjusting for age and gender, mortality 
from natural causes was predicted in separate models by cigarette smoking 
(rr=4.66, p=0.0029); lower cognitive score (rr=0.96, p=0.013); level of 
antibodies to epstein barr virus (rr=1.22, p=0.0041), level of antibodies 
to herpes simplex virus type 1 (rr=1.19, p=.030); co-occurring immu-
nologic disease (rr=3.14, p=0.044) and genitourinary disease (rr=2.70; 
p=.035). We will update these results with data from the national death 
index covering the period through december 2012, a period up to 14 years, 
in a cohort of 690 patients with schizophrenia and 5618 person years of 
follow-up.
Conclusion: exposure to infectious agents, cigarette smoking and comorbid 
illnesses are associated with increased mortality in individuals with schizo-
phrenia. The identification of risk factors for mortality will lead to improved 
methods for the prevention of pre-mature death in these individuals.
id: 2082602

The cosT of schizophrenia in norWay
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Background: schizophrenia can generate substantial financial and social 
burdens for patients, their families and the wider society. despite the wide-
ranging cost implications associated with the illness, the only attempt to 
study these costs in norway dates back to 1995. The purpose of this study 
was to provide an up-to-date prevalence based estimate of direct costs of 
schizophrenia in norway.
Methods: We used a prevalence based design obtaining data 
through national registers for the period 1st January through to 31st 
december 2012.
schizophrenia was defined by icd-10 codes f20 - schizophrenia and f25 
- schizoaffective disorder.
The estimates are based on comprehensive registry data from The 
norwegian patient register (npr), The health economics administration, 
The prescription database and the norwegian labour and Welfare 
administration (nav). We used a representative cohort of 744 patients and 
data from statistics norway and nav to extrapolate costs for supported 
housing and welfare benefits.data on correctional services were estimated 
from previously published statistics.
Two-way between-groups multivariate analyses of variance were used to 
explore the impact of sex and age on number of days in treatment, and 
disability payments.
Results: There were 9 748 persons registered in the npr with schizophre-
nia, giving a 12-month prevalence of 0.19 %.
The total direct cost of services for people with schizophrenia in norway 
was usd 1,241,083,961.00. medical costs accounted for 64 % of the total, 
with hospitalizations being the most significant. 14 % was spent on housing 
and correctional services, and 22 % on social security benefits.
The interaction between sex and age was statistically significant for all spe-
cialized mental health treatment modes (f (5, 11879) = 4.04, p = .001; f (5, 
7633) = 3.34, p = .005; f (5, 223273) = 2.4, p = .034). however, the effect 
sizes were small (partial eta squared = .002, .002 and > .001). for disability 

payments the interaction between sex and age was not statistically signifi-
cant, f (5, 108) = .27, p= .93.
Conclusion: schizophrenia is a costly illness accounting for 20 % of costs 
in specialized mental health services. one third of the treatment costs go 
to the age group 20–29, primarily due to higher hospital costs and longer 
durations of hospitalization for this group. compared to the costs found 
by rund (1995) and adjusted for the consumer price index the total cost of 
schizophrenia in norway has increased by approximately usd 135 million.
id: 2116344

prevalence of neW-onseT psychosis 
in u.s. service members deployed To 
kandahar, afghanisTan: implicaTions 
for Training psychiaTric Technicians

bernard a fischer
Maryland Psychiatric Research Center, Baltimore, MD, USA

Background: psychotic disorders usually present in late adolescence-early 
adulthood; often in response to stressful situations. many u.s. military 
service members (sm) deployed in support of operation enduring 
freedom are in this age range and are exposed to significant stressors 
including separation from friends and family, demanding schedules, and 
threat of physical danger. military psychiatric technicians are first-line treat-
ment providers for sm with mental health problems. in this performance 
improvement project, we sought to establish the prevalence of new-onset 
psychosis in a deployed setting in order to determine the level of training on 
psychotic disorders appropriate for military psychiatric technicians.
Methods: The population of interest was defined as the number of indi-
viduals presenting for mental health care/evaluation at the naTo role 3 
hospital in kandahar, afghanistan, over the period 01 Jan 2012 - 31 dec 
2013. cases of psychosis were determined by examination of the medical 
record in armed forces health longitudinal Technology application-
Theater version (ahlTa-Theater). any symptoms of psychosis led to 
inclusion even if  the ultimate diagnosis was not of a psychotic disorder.
Results: medical records from 2290 individuals were examined and 21 cases 
with psychotic symptoms were identified. Three were non-u.s. sm (one 
albanian army, one contractor, one dod civilian employee). The preva-
lence rate of psychosis among mental health evaluations was 0.9%. The 
average age of those with psychosis was 30 ± 9.5; (range 20–53). diagnoses 
were 24% psychotic disorder (delusional, schizophrenia/schizophreniform), 
43% psychosis nos, 19% mood disorder (bipolar, major depression with 
psychotic features), and 14% other (including pTsd).
Conclusion: given the prevalence rate of nearly 1%, and the number of sm 
seen by mental health annually at the kandahar role 3, psychiatric tech-
nicians can expect to see about 7 new cases of psychosis during a typical 
9-month deployment. Therefore, training on recognition and management 
of psychotic symptoms in an acute setting would be extremely useful for 
deployed psychiatric technicians.
id: 2081972
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Background: The ability to predict treatment-resistant schizophrenia (Trs) 
at the time of first diagnosis of schizophrenia would be of great clinical 
benefit, allowing prompt treatment with clozapine in patients unlikely to 
respond to non-clozapine antipsychotics. knowledge about Trs risk fac-
tors at illness onset is limited. We aimed to identify baseline predictors of 
Trs and to investigate whether known risk factors of schizophrenia could 
help to elucidate the underlying nature of Trs.
Methods: using danish national registry data we conducted a population-
based cohort study on all patients with incident schizophrenia between 
1995 and 2007 followed until 2011. patients initiating clozapine treatment 
or meeting eligibility criteria for clozapine were defined as Trs. We per-
formed multivariable cox proportional hazards regression analysis.
Results: of 8,632 patients with schizophrenia, 34.2% met criteria for Trs 
during follow-up (median 9.1  years, iQr: 6.3–11.9), and 13.2% initiated 
clozapine. age, female sex, living in less urban areas, early retirement pen-
sion, psychiatric hospitalization, paranoid subtype, comorbid psychiatric 
disorders, psychotropic drug use, suicide attempt, and substance abuse were 
significantly associated with an increased rate of Trs. female sex and non-
urban residence were notable, since the associations were in the opposite 
direction as for schizophrenia in general.
Conclusion: The identified factors could potentially be used in the development 
of a prediction model for identifying patients with Trs early after schizophre-
nia diagnosis. sex and urbanicity were associated with Trs incidence in oppo-
site direction as for schizophrenia incidence suggesting that Trs may have a 
different set of etiological factors than treatment-responsive schizophrenia.
id: 2119467
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Background: studies have reported an association between various adversi-
ties in childhood and psychosis, yet the majority of exposed individuals do 
not develop psychosis. as support from caregivers and peers following early 
trauma has been found to be one of the strongest protective factors associ-
ated with resilience to other mental health outcomes, this study explored 
whether social support modifies the association between childhood trauma 
and psychosis. moreover, as psychosis patients are found to have impaired 
activity of the hypothalamic-pituitary-adrenal (hpa) axis, it was explored 
whether levels of support ameliorate the deleterious effects of early trauma 
on regulation of the hpa axis in individuals with psychosis.
Methods: data on 277 first-presentation psychosis cases and 297 unaffected 
population controls were drawn from the childhood adversity and psychosis 
study. reports of adversity before 17 years (physical or sexual abuse, bullying 
victimisation) and perceived childhood support (from adults, peers, and per-
ceived loneliness) were obtained from the childhood experience of care and 
abuse interview. saliva samples were collected to measure diurnal cortisol 

levels and the cortisol awakening response. data was analysed using logistic 
regression (and tested for interaction on an additive scale).
Results: compared with controls, cases more commonly reported expo-
sure to severe bullying victimisation (adjusted odds ratio [aor] 2.31, 95% 
confidence interval [ci] 1.23–4.34), and severe sexual (aor 2.34, 95% ci 
1.22–4.48) and physical abuse (aor 1.81, 95% ci 1.16–2.84). Whilst per-
ceived support did not modify the relationship between physical abuse and 
psychosis, the effect of severe sexual abuse on case-control status appeared to 
be modified by levels of peer support (adjusted interaction contrast ratios 
[aicr] 3.63, 95% ci -1.21–8.46), whilst the impact of severe bullying victimi-
sation on psychosis was mitigated by high support from adults (aicr 4.99, 
95% ci -2.44–12.42). analyses in a sample of 67 cases revealed that support 
normalised hpa activity in those who reported severe childhood adversity.
Conclusion: high levels of social support from adults and from peers appear to 
provide resilience in those who had experienced severe bullying victimisation and 
severe sexual abuse in childhood, respectively. moreover, this study hints at a 
potential neurobiological mechanism for the protective effects of social support. 
These findings have significant implications for the intervention of psychosis.
id: 2094181

developmenTal sTress and long-
Term psychiaTric ouTcomes: shaping 
paThology by gene-environmenT 
and environmenT-environmenT 
inTeracTions

sandra giovanoli1; Thomas Werge2,3; preben b mortensen4,3; 
michael didriksen5,3; urs meyer, phd1

1. Physiology and Behavior Laboratory, ETH Zurich, Schwerzenbach, 
Switzerland; 2. Institute of Biological Psychiatry, MHC Sct. Hans, 
Mental Health Services Copenhagen; Institute of Clinical Sciences, 
Faculty of Medicine and Health Sciences, University of Copenhagen, 
Copenhagen, Denmark; 3. iPSYCH - The Lundbeck Foundation’s 
Initiative for Integrative Psychiatric Research, Copenhagen, 
Denmark; 4. National Centre for Register-Based Research, Aarhus 
University, Aarhus, Denmark; 5. Synaptic Transmission Research & 
Molecular Pharmacology, H. Lundbeck A/S, Valby, Denmark

Background: epidemiological research and translational work in animal 
models suggest that exposure to traumatizing experiences during sensitive 
periods of postnatal brain maturation can increase the risk of long-term 
psychiatric disorders. The nature and strength of this association is likely 
influenced by the genetic background of the affected individuals and/or by 
interactions with other environmental adversities.
Methods: To explore the specificity of brain pathology following develop-
mental stress exposure, our research team compares the effects of peripu-
bertal or adolescent stress in multifactorial mouse models that encompass 
epidemiologically relevant environmental risk factors and specific suscepti-
bility genes implicated in schizophrenia and related disorders.
Results: We have recently demonstrated that peripubertal stress exposure 
induces more severe neuropathological long-term effects in offspring with 
a history of prenatal immune activation as compared to offspring without 
such a history. hence, prenatal immune adversities can function as a “disease 
primer” that increases the offspring’s vulnerability to the detrimental neuronal 
effects of subsequent stress exposure during peripubertal life. our ongoing 
research now reveals that peripubertal stress exposure can similarly interact 
with rare copy number variation (cnv) in the form of a 15q13.3 microde-
letion syndrome. in both cases, we further found that a later application of 
stress in adolescence did not elicit the interaction with the environmental 
(prenatal immune activation) or genetic (15q13.3 microdeletion) predispos-
ing factor, suggesting that the precise timing of postnatal stress is a critical 
determinant of long-term brain pathology in multifactorial disease models.
Conclusion: our findings provide experimental support for the hypothesis 
that the impact of developmental stress on adult brain functions is strongly 
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influenced by the genetic and environmental contexts in which it occurs. 
exposure to peripubertal stress may thus be an important etiological risk 
factor for long-term psychiatric illness especially in individuals with geneti-
cally and/or environmentally driven disease predisposition.
id: 2086765

meTa-analysis of cyTokine alTeraTions 
in acuTely ill psychiaTric paTienTs: 
comparisons beTWeen schizophrenia, 
bipolar disorder, and depression

david r goldsmith, md1; brian J miller2; mark hyman 
rapaport1

1. Department of Psychiatry and Behavioral Sciences, Emory 
University, Atlanta, GA, USA; 2. Department of Psychiatry and 
Health Behavior, Georgia Regents University, Augusta, GA, USA

Background: schizophrenia, bipolar disorder, and major depressive 
disorder (mdd) have all been associated with aberrant blood cytokine 
levels. however, the pattern of  cytokine alterations across disorders 
has not been compared. We performed a meta-analysis comparing and 
contrasting blood cytokine levels in schizophrenia, bipolar disorder and 
mdd, during acute illness episodes (pre- and post-treatment) and in 
chronic illness.
Methods: We identified articles by searching pub med, psychinfo, and isi, 
and the reference lists of identified studies. 107 studies met the inclusion cri-
teria, including 23 studies of bipolar disorder, 32 studies of major depres-
sive disorder, and 52 studies of schizophrenia.
Results: levels of four cytokines-il-6, Tnf-α, sil-2r, and il-1ra-were 
significantly increased (pre-treatment) in acutely ill patients with schizo-
phrenia, bipolar mania, and mdd compared to controls (p<0.01 for 
each). il-6 levels significantly decreased following treatment for acute 
depression. il-6 decreased at the trend level (p=0.07) and sil-2r signifi-
cantly increased following treatment for acute psychosis (p=0.04). levels of 
il-1ra significantly decreased (p=0.02) and sil-2r levels decreased at the 
trend level (p=0.08) following treatment for acute mania. euthymic patients 
with bipolar disorder had significantly increased sil-2r levels (p=0.01). 
il-6 and Tnf-α levels were significantly elevated in patients with chronic 
schizophrenia and mdd (p<0.01 for each). sensitivity analyses did not 
change the pattern of the results.
Conclusion: overall, there were many similarities in the pattern of cyto-
kine alterations in schizophrenia, bipolar disorder, and mdd during acute 
illness episodes and in chronic illness. cytokine alterations were less pro-
nounced following treatment for acute illness episodes. These findings raise 
the possibility of common underlying pathways for immune dysfunction, 
including the stress response to acute illness, and have important implica-
tions for our understanding of the pathophysiology and treatment of major 
psychiatric disorders.
id: 2085065

The effecT of maTernal anTipaThy 
on cogniTive-percepTual and 
inTerpersonal schizoTypy is mediaTed 
by sensiTiviTy To sTress.

rebecca grattan, phd candidate1; richard J linscott1,2; chelsea 
blair1; Theresa parker1

1. Psychology, Otago University, Dunedin, New Zealand; 2. Dept 
of Psychiatry and Psychology, Maastricht University, Maastricht, 
Netherlands

Background: schizophrenia and those at risk for schizophrenia share many 
risk exposures, including maternal antipathy. it is unclear whether maternal 

antipathy directly contributes to schizophrenia liability, or whether the 
association reflects the influence of another mechanism. sensitization to 
stress is evident in those at risk for schizophrenia. also, offspring of moth-
ers who show antipathy tend to be more sensitive to stress. We hypothesise 
that stress sensitivity mediates the relationship between maternal antipathy 
and schizophrenia risk.
Methods: undergraduates (n = 211, age m = 20.9, 75% female) completed 
the schizotypal personality Questionnaire (to measure schizophrenia 
risk), the acute hassles scale (to measure stress sensivitiy), the childhood 
experience of care and abuse Questionnaire (to measure maternal antipa-
thy), and provided demographic details. The hypothesis was examined 
separately for cognitive-perceptual (positive), interpersonal (negative), 
and disorganised features of risk using bivariate correlations and multiple 
regression controlling for age, sex, and depression.
Results: higher reported maternal antipathy predicted higher sensitivity to 
stress, (beta = .17, p = .013, more cognitive-perceptual features (beta =.15, 
p =  .032), and more interpersonal features (beta =  .15, p =  .020). When 
sensitivity to stress was added to the models, the direct contributions of 
antipathy to cognitive-perceptual and interpersonal features were reduced 
(beta = .09, p = .191, and beta = .12, p = .065, respectively), and greater 
stress sensitivity predicted higher cognitive-perceptual and interpersonal 
features (beta = .37, p < .001, and beta = .18, p = .005, respectively). for 
disorganised features, greater antipathy remained a strong direct predictor 
before (beta = .31, p < .001) and after (beta = .27, p < .001) stress sensitivity 
(beta = .20, p = .003) was added to the model.
Conclusion: stress sensitivity mediated and partially mediated the asso-
ciations of  antipathy with cognitive-perceptual and interpersonal fea-
tures, respectively. however, antipathy had a robust direct relationship 
with disorganisation features. The findings suggest that environmental 
risk, such as maternal antipathy, may impact positive features of  schizo-
phrenia liability by increasing sensitivity to stress. interestingly, stress 
sensitivity appears to be less involved in the relationship between mater-
nal antipathy and negative features, suggesting possible distinction in 
symptom development.
id: 2092361

average lifespan among schizophrenia 
paTienTs is more closely linked To 
cogniTive abiliTy Than To sympTom 
acTiviTy

l helldin1,2; anna-karin olsson, msc1,2; fredrik hjärthag, 
phd2,1

1. Psychiatry, NU Health Care, Trollhättan, Sweden; 
2. Psychology, Karlstad University, Karlstad, Sweden

Background: patients with schizophrenia have a shorter life expectancy 
than the normal population; numerous of studies support this finding. 
in sweden, the average lifespan is approximately 18 years shorter for this 
patient group. This study explored if  there were any specific common char-
acteristics among deceased patients with schizophrenia.
Methods: The analyzed data were obtained from a twelve year longitudi-
nal study where 64 patients out of 502 had died during the time they were 
followed. differences in baseline assessments of symptoms and cognitive 
ability were analyzed between patients who had died during the time of 
the study and those who were still alive. symptoms were measured with the 
panss, and symptom remission was assessed according to the andreasen 
criteria. cognitive remission was assessed with a battery of instruments 
measuring vigilance, working memory, learning, short-term memory, and 
executive function.
Results: The average age of  the 64 patients who had died was 61.1 years, 
which could be compared with the average age of  mortality for the gen-
eral swedish population, which is about 80 years. Two patients committed 
suicide and together they lowered the average lifespan of  the study sample 
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with 0.25 years. The baseline assessments showed no difference regard-
ing symptoms or remission status between those patients who had died 
and those who were still alive. instead, the cognitive baseline assessments 
highlighted that those who had died had performed at a lower level in 
many areas.
Conclusion: our study shows that although suicide is uncommon, the aver-
age age of death is still low for this patient group and cannot be explained 
by differences in illness activity. however, our findings indicate that patients’ 
cognitive abilities might be of special interest for promoting patients with 
schizophrenia to live longer.
id: 2083957

cannabis use is associaTed WiTh 3 years 
earlier onseT of non-affecTive 
psychosis in a large, naTuralisTic, 
mulTi-siTe sample

siri helle1; petter andreas ringen2; ingrid melle2,3; Tor-ketil 
larsen4; rolf  gjestad1; erik Johnsen1,5; Trine vik lagerberg2; ole 
a andreassen2,3; rune a kroken1; inge Joa4; Wenche ten velden 
hegelstad4; else-marie løberg, ph.d1,6

1. Division of Psychiatry, Haukeland University Hospital, Bergen, 
Norway; 2. NORMENT K.G. Jebsen Centre for Psychosis Research, 
Oslo University Hospital, Oslo, Norway; 3. Institute of Clinical 
Medicine, University of Oslo, Oslo, Norway; 4. Division of Psychiatry, 
Regional Centre for Clinical Research in Psychosis, Stavanger 
University Hospital, Stavanger, Norway; 5. Department of Clinical 
Medicine, University of Bergen, Bergen, Norway; 6. Department of 
Clinical Psychology, University of Bergen, Bergen, Norway

Background: patients with non-affective psychosis and substance use may 
have an earlier onset of illness compared to those without substance use. it 
is unclear whether this association is related to a specific type of substance 
or influenced by familial vulnerability to psychosis. The present study 
aimed to examine the relationship between type and age at onset of non-
affective psychosis in a large, naturalistic, multi-site sample, controlling for 
family history of psychosis.
Methods: patients with non-affective psychosis (n = 1119) were recruited 
consecutively from catchment areas in oslo, stavanger and bergen, 
norway, and thoroughly screened for substance use history. linear regres-
sion analysis was used to examine the relationship between substance use 
and age at onset of illness.
Results: patients with substance use (n = 627) had about 3 years earlier age 
at onset (23.0 years) than the abstinent group (n = 492; 26.0 years). only 
cannabis was significantly related to earlier age at onset. family history did 
not influence the results.
Conclusion: cannabis use is associated with 3  years earlier onset of 
psychosis.
id: 2112533

invesTigaTing eThniciTy and 
migraTion as predicTors for suicide in 
schizophrenia

nuwan hettige; James kennedy, md; vincenzo de luca
Neuroscience, Centre for Addiction and Mental Health, Toronto, 
ON, Canada

Background: our current study proposes that an individual’s ethnic-
ity, defined as their geographical ancestry, and whether or not they have 
migrated during their lifetime, may have predictive value for those who suf-
fer from schizophrenia and may be susceptible to suicide.
Methods: from our sample of 360 schizophrenia patients, we conducted cross-
sectional assessments to collect information regarding their self-identified eth-
nicity, migration history, and suicide history. ethnicity was defined according 
to self-report and sTrucTure analysis of 359 snps using a customized 
illumina chip to employ population stratification. using the available data, we 
tested for associations between suicide history and migration and/or ethnicity.
Results: our preliminary analysis failed to demonstrate an association 
between ethnicity (p=0.135) and migration (p=0.827) with suicide history. 
however, we found that ethnicity has a strong relationship with a patient’s 
frequency of hospitalizations (p=0.009).
Conclusion: While ethnicity and migration status are not predictive of sui-
cidal behaviour, these dimensions may hold predictive value for other aspects 
of treatment for patients of different backgrounds with schizophrenia.
id: 2119307

effecTs of age aT onseT To 
schizophrenia liabiliTy, daTa from a 
naTionWide TWin sample

rikke hilker, md1,2; dorte helenius3,6; birgitte fagerlund, 
ph.d.1,2; axel skytthe4; kaare christensen4; Thomas Werge3,6; 
merete nordentoft, phd5; birte yding glenthøj, md, 
drmedsci1,2

1. Center for Neuropsychiatric Schizophrenia Research, Copenhagen 
University Hospital, Mental Health Centre Glostrup, Glostrup, 
Denmark; 2. Lundbeck Foundation Center for Clinical Intervention 
and Neuropsychiatric Schizophrenia Research (CINS),, Glostrup, 
Denmark; 3. Mental Health Centre Sct. Hans, Mental Health Services 
Capital region Denmark, Roskiilde, Denmark; 4. The Danish Twin 
Register, Southern University Denmark, Odense, Denmark; 5. Mental 
Health Centre Copenhagen, Mental Health Services Capital region 
Denmark, Copenhagen, Denmark; 6. Lundbeck Foundation Initiative for 
Integrative Psychiatric Research (iPSYCH),, Copenahgen, Denmark

Background: robust data from studies of incidence rates in schizophrenia 
have yielded evidence for a peak in onset at age 22 years in both males and 
females. an early age of illness onset has been discussed as a more severe 

scz
(n=449)

scz+
(n=787)

hr std error p-value 96%ci hr std error p-value 96%ci

age at onset
>=22 reference - - - reference - - -
≤22 4.50 1.85 <0.001 2.01–10.07 4.39 1.21 <0.001 2.56–7.52
zygosity
dz reference - - - reference - - -
mz 5.41 2.24 <0.001 2.40–12.16 4.19 1.21 <0.001 2.38–7.38
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subtype of schizophrenia, characterized by a worse illness course. These 
observations indicate that age at onset might be a distinct liability marker 
of schizophrenia possibly linked to the genetic underpinnings of the illness.
studying twin data, we wanted to see whether if  an early onset of schizo-
phrenia spectrum disorder in the first diagnosed twin (<22 years) would 
increase the risk of disorder in the second twin.
Methods: by linking 2 national registers in denmark, The danish Twin 
register and The danish psychiatric central research register we iden-
tify a nationwide twin sample, containing mz and dz twin pairs born in 
denmark from 1951–2000, concordant or discordant for a schizophrenia 
diagnosis. To see if  an early age at onset of the first diagnosed twin was 
associated with an increased risk of disorder in the second twin, we fol-
lowed the second twin from birth until either diagnosis, censoring (June 
1st 2011) or death occurred. an early illness onset was defined as having a 
diagnosis before age 22. The analysis used was cox regression.
Results: n=31524 pairs, were included in the analysis. of these n=474 (450 
pairs) were affected with schizophrenia and n=842 (788 pairs) were affected 
with schizophrenia spectrum disorder. When adjusting for zygosity the risk 
of the second twin having schizophrenia (scz) was 4.5 times higher if the 
first twin has an onset of schizophrenia before age 22, compared to an onset 
after age 22 (hazard ratio (hr)=4.50, 95% ci=(2.01–10.09)). see table.
Conclusion: our results of an increased risk in twin two if  twin one has 
an illness onset before age 22 indicates that an early onset may reflect an 
increased genetic vulnerability, thus supporting that an early illness onset 
can be viewed as a specific liability marker of schizophrenia. The risk is 
significantly higher when being mz compared to dz, most pronounced in 
the narrow disease definition.
id: 2084485

The conTribuTion of subsTance 
use disorders To morTaliTy in 
schizophrenia
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Background: psychotic disorders have been repeatedly linked to excess 
mortality from somatic illnesses. lifetime comorbid alcohol or substance 
use disorders may have occurred in as many or even more than one third 
of patients diagnosed with schizophrenia or other psychotic disorders. We 
aimed to investigate the influence of cannabis use disorder, alcohol use dis-
order, and substance use disorder of other illicit substances, in patients with 
schizophrenia.
Methods: nationwide registers were used to identify people with schizo-
phrenia born in denmark in 1955 or later. We calculated hazard ratios for 
all-cause and cause-specific mortality. standardized mortality ratios (smr) 
were calculated to compare the mortality to that of the general population. 
as a further point of interest, the mortality of people with schizophrenia 
and comorbid substance use disorders was compared to people with psy-
choses induced by the different substances (in particular alcohol, cannabis, 
and amphetamines).
Results: in schizophrenia, the smr in those with lifetime substance use dis-
order was 8.46 (95% confidence interval (c.i.) 8.14–8.79), compared to 3.63 
(95% c.i. 3.42–3.83) in those without lifetime substance use disorders. all sub-
stances were independently statistically significantly associated with increased 
risk of all-cause mortality. no substance use disorders were consistently 

associated with an increased risk of dying from suicide in the three study pop-
ulations, but substances significantly predicted suicide attempts.
in people with alcohol-induced psychosis, neither comorbid misuse of can-
nabis nor hard drugs was significantly associated with increased all-cause 
mortality. similarly, in people with psychosis induced by cocaine or other 
psychostimulants, neither alcohol nor cannabis misuse further increased 
mortality. in people with cannabis-induced psychosis, alcohol misuse did 
not further increase mortality, but hard drugs did, with a hazard ratio of 
1.37 (95% c.i. 1.07–1.76), p=0.01.
Conclusion: much of the excess mortality observed in people with severe 
mental illness was associated with substance abuse disorders, particularly 
misuse of alcohol and hard drugs. awareness of the markedly increased 
mortality associated with substance abuse in people with mental illness could 
potentially help in efforts to reduce the excess mortality. mortality associated 
with substance uuse disorders appears to be different in populations with 
schizophrenia and populations with alcohol- or substance induced psychosis.
id: 2081389

validiTy and bias in assessmenTs of 
abuse among cases WiTh psychosis
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Background: There has been a renewed interest in the role of childhood 
adversity in the aetiology and course of psychosis, leading some research-
ers to conclude that childhood trauma causes psychosis in later adulthood. 
however, findings have been criticised on the grounds that reports of early 
adversity may be unreliable in those experiencing an episode of psycho-
sis. We therefore sought to investigate levels of agreement of abuse ratings 
between self  reported and interview based measures of childhood adversity.
Methods: data were drawn from an incidence and case-control study of first 
presentation psychosis conducted in south london. a sample of 225 cases and 
292 population based controls were assessed, all of whom were aged 18–64 
and living within either the london boroughs of lambeth or southwark.
childhood adversity was assessed using both the childhood trauma ques-
tionnaire (cTQ) and the childhood experience of care and abuse interview 
(ceca). The cTQ is a 25 item retrospective, self-completed questionnaire 
which asks the participants to record the frequency of maltreatment experi-
ences. The ceca is conducted by a trained researcher and designed to col-
lect more detailed information on a range of adversities based on concrete 
aspects of events rather than respondents’ subjective impressions. interviews 
are then scored on a range of 1=marked, 2=moderate, 3=mild or 4=little/
none. only physical abuse (pa) and sexual abuse (sa) were included in anal-
ysis as they were comparable from both measures.
Results: We found a strong association between cTQ and ceca ratings 
of pa in cases (rtetrachoric=0.69, s.e.=0.07, p<0.001) and controls (rtet-
rachoric=0.70, s.e.=0.06, p<0.001), suggesting good convergent validity in 
both groups. levels of agreement of cTQ and ceca pa ratings were simi-
lar in cases (κ=0.48, s.e.=0.07, p<0.001) and controls (κ=0.49, s.e.=0.06, 
p<0.001). further, in both cases and controls, sensitivity and specific-
ity were high: cases (sensitivity=77%, 95% ci 69.1% to 83.7%; specific-
ity=72.1%, 95% ci 61.4.0% to 81.2%), and controls (sensitivity=77.3%, 
95% ci 68.7% to 84.5%; specificity=72.3%, 95% ci 64.9% to 78.8%). 
findings for sa were similar.
Conclusion: We found good levels of agreement in reports of physical and 
sexual abuse between self-report and interview based assessments. further, 
levels of agreement were similar between cases and controls, suggesting the 
method of assessing abuse does not result in biased estimates of the preva-
lence of these exposures.
id: 2091356
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United Kingdom; 8. Department of Psychiatry and Psychology, 
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Medical Centre, Maastricht, Netherlands; 9. Department of Public 
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Background: a history of  psychotic disorders in first-degree relatives has 
been established as the strongest single indicator of  risk of  psychotic 
disorder in offspring. psychotic experiences (pe) in individuals of  the 
general population are hypothesized to mark the early expression of  the 
pathology underlying psychosis. if  pe mark psychosis vulnerability, pe 
are expected to share genetic liability with psychotic disorders. While twin 
studies have suggested heritability of  pe, general population-based stud-
ies of  pe and self-reported family psychiatric histories have showed mixed 
results, and two recent studies of  genetic variants, weakly associated with 
schizophrenia, failed to show significant associations with pe. The pur-
pose of  the present study was to examine whether pe in childhood was 
associated with a family history of  psychotic disorder rather than a family 
history of  non-psychotic mental disorder; and whether this association dif-
fered by the severity of pe.
Methods: The study examined data on 1,632 children from a general 
population birth cohort assessed at age 11–12  years by use of  a semi-
structured interview (k-sads-items) covering 22 psychotic symptoms. 
The danish national registers were linked to describe the complete family 
history in all first- and second degree relatives of  hospital-based psychi-
atric diagnoses coded according to the icd-10. uni- and multivariable 
logistic regressions were used to test whether a family history of  psychotic 
disorder, and of  non-psychotic mental disorder, versus no diagnosis, was 
associated with increased risk of  pe in offspring (three-level hierarchical 
exposure variable).
Results: The occurrence of  pe in offspring was significantly associated 
with a history of  psychosis among the first-degree relatives (adjusted 
rr=3.17, 95% ci 1.75–5.74, p=0.0001) as compared with no diagnosis 
of  mental disorder. The risk was increased for increased severity of  pe in 
offspring as indicated by the combination of  hallucinations and delusions 
(adjusted rr=5.64, 95% ci 2.49–12.80, p=0.000001). a history of  non-
psychotic mental disorders in first-degree relatives did not contribute to 
the risk of  pe in offspring, nor did any mental disorder among second-
degree relatives.
Conclusion: The higher familial load of psychosis in children with pe sup-
ports the notion of pe as a vulnerability marker of psychosis. The effect 
of psychosis in first-degree relatives may operate through shared genetic as 
well as environmental factors.
id: 2096884
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Background: using longitudinal and prospective measures, the authors 
assessed the relationship between childhood trauma and psychotic expe-
riences, addressing the following questions: 1)  does exposure to trauma 
predict incident psychotic experiences? 2) does cessation of trauma predict 
cessation of psychotic experiences? 3) What is the direction of the relation-
ship between childhood trauma and psychotic experiences?
Methods: This was a nationally representative prospective cohort study of 
1,112 school-based adolescents 13 - 16 years of age, assessed at baseline and 
at 3 month and 12 month follow-ups for childhood trauma (physical assault 
and bullying) and psychotic experiences.
Results: a  bidirectional relationship was observed between childhood 
trauma and psychosis, with trauma predicting psychotic experiences 
over time and vice versa. however, even after accounting for this bidi-
rectional relationship with a number of  strict adjustments (only newly 
incident psychotic experiences occurring over the course of  the study fol-
lowing exposure to traumatic experiences were examined), trauma was 
strongly predictive of  psychotic experiences. a dose-response relationship 
was observed between severity of  bullying and risk for psychotic expe-
riences. moreover, cessation of  trauma predicted cessation of  psychotic 
experiences, with the incidence of  psychotic experiences decreasing sig-
nificantly in individuals whose exposure to trauma ceased over the course 
of  the study.
Conclusion: after a series of conservative adjustments, the authors found 
that exposure to childhood trauma predicted newly incident psychotic expe-
riences. The study also provides the first direct evidence that cessation of 
traumatic experiences leads to a reduced incidence of psychotic experiences.
id: 2109514

early-life epsTein barr virus 
infecTion, childhood iQ and psychoTic 
eXperiences in adolescence: a 
prospecTive serological sTudy

golam khandaker, mbbs, mphil, phd, mrcpsych1; Jan 
stochl1; stan zammit2; glyn lewis3; peter Jones1

1. Department of Psychiatry, University of Cambridge, Cambridge, 
United Kingdom; 2. Institute of Psychological Medicine and Clinical 
Neurosciences, Cardiff University, Cardiff, United Kingdom; 3. Division 
of Psychiatry, University College London, London, United Kingdom

Background: early-life infection is associated with risk of adult psychotic illness. 
cross-sectional studies have reported increased prevalence of epstein barr virus 
(ebv), a member of the herpesviridae family in schizophrenia; also, a possible 
role of herpes virus in cognitive dysfunction in schizophrenia and healthy con-
trols. using data from the general population-based avon longitudinal study 
of parents and children (alspac) birth cohort, we report a longitudinal study 
of the association between early-life ebv infection, childhood iQ and subse-
quent risk of psychotic experiences (pe) in early adolescence.
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Methods: antibodies to ebv (anti-vca igg) in serum were measured 
at age 4 years in a representative subsample of the cohort (n=530). The 
assessments for iQ at age 9  years and pe at age 13  years were attended 
by 392 and 366 of these individuals, respectively. logistic regression calcu-
lated odds ratios (or) for pe in the ebv-exposed compared with the unex-
posed individuals. mean iQ scores were compared between these exposure 
groups; mediating effects of iQ on the ebv-pe association was examined. 
potential confounders included age, gender, ethnicity, social class, house-
hold crowding, and depression at the time of assessment of pe.
Results: about 25% of the sample was exposed to ebv at age 4 years. ebv 
exposure was associated with a five-fold risk of pe; or for definite pe 
5.37 (95% ci 1.71–16.87), which remained significant after adjusting for 
potential confounders. ebv-exposed individuals performed worse on all 
measures of iQ; mean difference in full-scale iQ between ebv-exposed 
and unexposed groups was 4.55 (95% ci 0.88–8.23); however, this was 
explained by socio-demographic differences.
Conclusion: early-childhood ebv infection is associated with the increased 
risk of pe in early adolescence; an association not mediated by iQ. cns 
alterations arising from early-life infections that lead to an increased risk of 
psychotic outcomes may be independent of childhood cognitive deficit as 
captured by iQ test. scientific endeavour to unravel the mechanisms under-
lying the link between psychosis and early-life infection should, therefore, 
consider alternative pathways, possibly immune and genetic.
id: 2091385

childhood cns infecTion and 
non-specific loW-grade sysTemic 
inflammaTion as risk facTors for 
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London, United Kingdom

Background: While interference with brain development from childhood 
cns infections is consistent with a neurodevelopmental view of schizo-
phrenia, any links between non-specific, low-grade, systemic inflammation 
in childhood and risk of adult psychosis is less intuitive. using general pop-
ulation-based longitudinal data, this presentation includes a meta-analysis 
of childhood cns infections and a primary analysis of childhood serum 
inflammatory markers in healthy individuals, in order to examine whether 
the risk of adult psychotic illness depends on the type of early-life immune 
activation, cns or systemic.
Methods: The meta-analysis included three population-based longitudinal 
datasets of childhood cns infection and adult psychosis identified from 
systematic search of pubmed. The analysis of low-grade systemic inflam-
mation included data from 4500 subjects from the alspac cohort, where 
serum interleukin 6 (il-6) and c-reactive protein (crp) were measured at 
age 9 years and assessments for psychosis and depression were carried out at 
age 18 years. psychotic experiences (pe) and psychotic disorder were mea-
sured by a standard, face-to-face, semi-structured interview, and depression 
was measured by a clinical interview (cis-r) and a questionnaire (mfQ).
Results: meta-analysis of up to 2424 cases and over 1.2 million controls 
showed childhood cns infection was associated with increased risk of 
adult non-affective psychosis; risk ratio 1.59 (95% ci, 1.10–2.29). similar 
findings were seen for schizophrenia; risk ratio 1.80 (95% ci, 1.04–3.11). 
childhood low grade systemic inflammation was also associated with sub-
sequent psychotic outcomes. in the alspac cohort, after adjusting for 
a number of potential confounders, participants in the top third of il-6 
values compared with the bottom third at age 9 were more likely to develop 

psychotic experiences and psychotic disorder at age 18: adjusted or 1.81 
(95% ci, 1.01–3.28) and 2.40 (95% ci, 0.87–6.62), respectively. The risk 
of depression at age 18 was also increased with higher il-6 at baseline; 
adjusted or 1.55 (95% ci, 1.13–2.14).
Conclusion: childhood cns infection and non-specific low grade systemic 
inflammation, both are associated with higher risk of psychotic outcomes 
in adulthood. These findings indicate complex immune-brain interactions 
contribute to the pathogenesis of schizophrenia, rather than an immune 
component to its aetiology being restricted to frank developmental insults 
such as a cns infection.
id: 2102547
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firsT episode psychosis in The alspac 
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Background: it has been hoped that early detection and intervention for 
people with psychotic experiences (pe) would prevent transition to psycho-
sis. however, it is likely that similar to people with clinical disorders help 
seeking behaviour vary between people with sub-clinical symptoms, and 
is related to various clinical and non-clinical factors. We examined deter-
minants of seeking help from a professional source for pe in 18 year old 
young adults from the population-based alspac birth cohort.
Methods: at age 18 years, pe occurring at any time since age 12 years were 
measured by the psychosis like symptoms interview (pliksi), which is a stan-
dard, face-to-face, semi-structured interview to elicit twelve psychotic symp-
toms across three domains of ‘positive’ symptoms, hallucinations, delusions 
and thought interference. data on social and occupational functioning, help 
seeking from a professional source (family physician, mental health service, 
counsellor, etc.), comorbidities, childhood iQ, and socio-demographic param-
eters were gathered using questionnaires and interviews. an operational diag-
nosis of psychotic disorder at 18 years was created based on the frequency 
and effects of pe over the preceding six months. individuals with pe who 
were help-seeking were compared with those who were not seeking any help.
Results: at age 18 years, 4720 participants were interviewed, of which 432 
reported pe, 79 met the criteria for a psychotic disorder. only 50 individu-
als reported seeking help from a professional source for pe. help seeking 
was associated with the number and frequency of auditory hallucinations, 
perceived distress, effects on social and occupational functioning, comorbid 
depression and anxiety, but were unrelated to iQ, sex, social class, ethnicity 
or maternal education.
Conclusion: in british young adult individuals, help seeking for pe depends 
on symptom severity, perceived distress, functional impairment, and 
comorbid non-psychotic mood and anxiety symptoms.
id: 2109024
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Background: mechanisms involving monoamines underpin contempo-
rary pathophysiologic explanations and drug therapy for psychosis and 
depression. however, heterogeneity in presentation, course and treat-
ment responses suggest additional mechanisms. supported by a number 
of  observations, cytokine mediated communication between the immune 
system and the brain has been recently implicated in the aetiology of 
schizophrenia and depression. animal model studies have demonstrated 
how higher levels of  circulating inflammatory cytokines, such as inter-
leukin (il) 6, influence the brain leading to changes in mood, cognition 
and behaviour. meta-analyses of  human population-based cross-sec-
tional studies also confirm increased serum il-6 and c-reactive protein 
(crp) in first episode psychosis, acute psychotic relapse and depression. 
however, longitudinal studies are needed to establish the direction of  this 
association.
Methods: We used data from approximately 4500 individuals from the gen-
eral population-representative alspac birth cohort. serum il-6 and crp 
were measured in non-fasting blood samples obtained at age 9 years. at age 
18 years, psychotic experiences and psychotic disorder were measured by a 
standard, face-to-face, semi-structured interview. depression was measured 
in two ways: clinical interview schedule-revised, and mood and feelings 
Questionnaire, thus allowing internal replication.
Results: after adjusting for gender, age, bmi, ethnicity, social class, past 
psychological problems, and maternal depression, participants in the 
top third of il-6 values, compared with the bottom third, at age 9 were 
more likely to develop psychotic experiences and psychotic disorder at age 
18: adjusted or 1.81 (95% ci, 1.01–3.28) and 2.40 (95% ci, 0.87–6.62), 
respectively. The risk of depression at age 18 was also increased with higher 
il-6 at baseline; adjusted or 1.55 (95% ci, 1.13–2.14). besides, il-6 was 
associated with risks of subsequent psychotic experiences and depression in 
a linear, dose-response fashion.
Conclusion: higher levels of il-6 in childhood are associated with risks of 
psychosis and depression in young adulthood. processes in the inflammatory 
pathway may be targets for therapeutic intervention and prevention for these dis-
orders. low grade systemic inflammation might explain the high co-morbidity 
between schizophrenia, depression, cardiovascular disease, and diabetes mellitus.
article reference: khandaker et al. Jama psychiatry. 2014 aug 13. doi: 
10.1001/jamapsychiatry.2014.1332. [epub ahead of print]
id: 2085310
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Background: early intervention (ei) for people with psychosis has been 
the policy in a number of  countries for a decade or more. in england the 
original policy was prescriptive: based on a standardised incidence rate of 
15 new cases per 100k people per year, fifty new ei teams were expected to 
benefit 7000 young people each year. services were mandated throughout 
the country and implementation of  a detailed service specification repre-
sented a step-change for the better in commissioning and mental health 
service provision. nevertheless, in some parts of  the country, particularly 
in rural areas, commitment to the model was patchy with some detrac-
tors; this was in contrast to urban areas where caseloads were high and 
the new ei teams popular with service users, families and staff. opinion 
is now split and ei teams are being disbanded in some areas. We consider 

program fidelity in terms of  the actual demand on services compared with 
the demand predicted in the policy and original commissioning guidelines.
Methods: following meta-analysis of existing studies we used epidemio-
logical data on the neighbourhood and social determinants of psychosis 
incidence to develop general linear models predicting the numbers of new 
cases of psychosis arising each year within small areas (counties and, more 
fine grained, local authority districts). These have been made freely avail-
able through a readily accessible web-based tool www.psymaptic.org
Results: The psympatic model shows wide - more than fifty-fold - geographi-
cal variation in psychosis incidence rates across the uk, suggesting the 
original blanket rate was not accurate. While there are four (95% prediction 
interval 1, 8) new cases each year in the county of rutland, there are 269 (231, 
306) new cases per year in birmingham. The incidence rate is much lower in 
the former area, accounting for population size and sociodemographic con-
founders. Thus, the rates in the inner-cities can be many times higher than in 
rural areas where first episode psychosis may be seen only occasionally by 
mental health teams. The model now provides precise information for com-
missioners and service providers, taking into account population size.
Conclusion: a single ei service model may not fit all areas. specialist teams may 
not be the most effective use of limited resources where rates are low, whereas 
in inner-cities the contrary is true. evidence-based commissioning should allow 
flexibility in determining best-value, particularly as finances become constrained.
id: 2117977

meTa-analysis of The associaTion 
beTWeen suicidal ideaTion and laTer 
suicide among paTienTs WiTh eiTher a 
schizophrenia specTrum psychosis or a 
mood disorder

matthew large, franzcp
School of Psychiatry, University of NSW, Sydney, NSW, Australia

Background: suicide remains a major cause of premature mortality in 
schizophrenia and it is generally accepted that the assessment of suicidal 
ideation is central to suicide risk assessment and prevention. recent studies 
of patients with a mix of psychiatric diagnoses have suggested a modest or 
weak association between suicidal ideation and later suicide. The aim of this 
study was to examine the extent to which the association between expressed 
suicidal ideation and later suicide varies according to psychiatric diagnosis.
Methods: a  systematic meta-analysis of studies that report the associa-
tion between suicidal ideation and later suicide in patients with ‘mood 
disorders’, defined to include major depression, dysthymia, and bipolar 
disorder, or ‘schizophrenia spectrum psychosis’, defined to include schizo-
phrenia, schizophreniform disorder and delusional disorder.
Results: suicidal ideation was strongly associated with suicide among 
patients with schizophrenia spectrum psychosis (14 studies reporting on 
567 suicides, or = 6.49, 95% confidence interval (ci) 3.82 to 11.02). The 
association between suicidal ideation and suicide among patients with mood 
disorders (11 studies reporting on 853 suicides, or = 1.49, 95% ci 0.92 to 
2.42) was not significant. diagnostic group made a significant contribution 
to between study heterogeneity (Q-value = 16.16, df = 1, p<0.001) indicating 
a significant difference in the strength of the associations between suicidal 
ideation and suicide between the two diagnostic groups. meta-regression 
and multiple meta-regression suggested that methodological issues in the 
primary research did not explain the findings. suicidal ideation was weakly 
but significantly associated with suicide among studies of patients with 
mood disorders over periods of follow-up of less than 10 years.
Conclusion: although our findings suggest that the association between 
suicidal ideation and later suicide is stronger in schizophrenia spectrum 
psychosis than in mood disorders this result should be interpreted cau-
tiously because of the high degree of between study heterogeneity and 
because studies that used stronger methods of reporting had a weaker asso-
ciation between suicidal ideation and suicide.
id: 2115190
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incidence of infecTions in 
schizophrenia and bipolar disorder
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Background: severe mental illness (smi), comprising schizophrenia or 
bipolar affective disorder, is associated with an excess mortality resulting 
in a 15–20 year shorter life expectancy. high rates of suicide are an impor-
tant factor of the excess mortality, however, most of the excess mortality 
stems from excess mortality from natural causes. much higher frequencies 
of non-communicable diseases (i.e. diabetes, heart diseases, or cancers) are 
found among people with schizophrenia or bipolar disorder, but, these high 
frequencies only partly explain the excess mortality.
infections are the leading communicable cause of death, and the aim of 
this study was to examine whether persons with smi are at higher risk of 
acquiring an infection, and thus, introducing a possible explanation of 
some of the excess mortality.
Methods: We used the danish civil registration system to establish a pop-
ulation-based cohort. data were analysed in a survival analysis setup using 
the log-linear poisson regression, with the logarithm to the person years as 
an offset variable (sas genmod version 9.2 procedures). outcome was 
incidence rate ratios of a first hospital contacts with a diagnosis of infec-
tions among people with smi compared to the general population.
Results: in total, the study population comprised 5,055,242 persons over 
15 years of age at risk for admission with a diagnosis of infection during 
the study period 1995–2011. approximately 16% of the cohortees had been 
admitted with an infection. a total of 56,248 cohortees had been in contact 
with a psychiatric hospital with smi.
overall the incidence rate ratio of infections was twice (2.00 (95% ci 1.97 - 
2.04)) as high among people with smi, compared to the general population.
The highest incidence rate ratio was found for hiv/hepatitis with an inci-
dence rate ratio of 4.18 (3.76–4.66). The comorbid presence of non-com-
municable diseases or substance abuse was associated with an even higher 
incidence of infections in this patient group with an incidence rate ratio up 
to 8.51 (8.09–8.92).
Conclusion: This study shows that infections are much more common in 
people with smi, compared to the general population. one out of five per-
sons with smi has an infection that needs treatment at a hospital. infections 
are a known risk factor for excess mortality and thus the high rates of infec-
tions in people with smis are important to examine further, in the elucida-
tion of the unacceptably high mortality among people with smi.
id: 2118554
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Background: The belief in an association between creativity and mental disor-
der has a long history. however, most attempts to study the association have 
suffered from selection bias, observer bias, reporting bias, low power or a com-
bination of the above. To study this association objectively, large unbiased pop-
ulation samples are required. in this study we used data from national registries 

on higher education to test for an association between studying a creative sub-
ject and subsequent hospital admission for schizophrenia or bipolar disorder.
Methods: using linked population based registries, we conducted a case 
control design, n=4,454,763. cases were defined as individuals admitted 
with a primary diagnosis of schizophrenia (n=20,333) and bipolar disorder 
(n=28,293) under icd 9 or 10 criteria. The exposure was tertiary educa-
tion in an artistic field (visual arts, dance, music, drama,media production 
and design). in sensitivity analyses, we examined alternative exposures that 
were not judged creative (social sciences, law and jurisprudence) and alter-
native outcomes (migraine and diabetes). We adjusted for educational level 
and conducted a sib pair analysis comparing sib pairs discordant for the 
exposure, to adjust for unmeasured familial confounders.
Results: compared to the general population, individuals with an artistic 
education had approximately double the odds of developing schizophrenia 
(or=1.90, 95% ci= [1.69; 2.12]) and also an increased odds of bipolar dis-
order (or= 1.62 [1.50; 1.75]). These results remained in the sib pair analysis.
in sensitivity analyses, the odds of migraine (0.88 [0.83; 0.93]) and diabetes 
(or = 0.99 [0.92; 1.06]) were not increased in students of artistic subjects, 
and students social sciences law and jurisprudence had no increased odds 
of schizophrenia (0.93 [0.76; 1.14]) or bipolar disorder (0.92 [0.81; 1.04]).
Conclusion: compared to the general population, students of artistic subjects 
at university have approximately double the odds of developing schizophrenia 
and 1.6 times the odds of developing bipolar disorder. sensitivity analyses, 
using different exposures and outcomes, found no associations, indicating that 
these results are unlikely to have arisen through biases in the study design.
id: 2119078
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Background: children born to a parent affected by psychoses carry in 
childhood/adolescence cognitive dysfunctions that adult patients display1. 
recent findings suggest that the form of the cognitive trajectory may also 
matter. a  relative cognitive decline was found in children from the gen-
eral population who later developed schizophrenia2, 3. however, little is 
known about the clinical features of children with such declining trajec-
tory. relying on a 25-year longitudinal follow-up of large kindreds densely 
affected by psychoses, we observed a significant iQ decline by age 18 in 
high risk children/adolescents (hrs), suggesting early brain dysfunctions 
beginning many years before disease onset. To inform clinical practice, we 
measured clinical features in the youths who incurred a iQ falloff.
Methods: starting with 1500 clinically characterized adult members from 
48 densely affected multigenerational kindreds, we identified 400 patient 
with major psychoses1, 4. focusing on children born to these patients, we 
can report on 40 hrs who were administered, between ages 6 and 26 at an 
interval of 5.7 years, two successive Wechsler iQ, clinical assessments and 
lifetime diagnoses.
Results: by means of a paired t test, we found in whole hr sample a sig-
nificant average full-scale iQ decline of -2.7 iQ points (sd 8.3) between 
baseline and follow-up (t(29)=-1.75, one-sided p=.045). compatibly, one 
third of the offspring experienced an 8 to 20 point iQ decline over a few 
years, mainly before age 18. no baseline iQ levels were spared. surprisingly, 
declining and non-declining offspring were not different in terms of social 
functioning (gaf), rates of non-psychotic dsm diagnoses at baseline and 
follow-up.
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Conclusion: The present declining trajectory patterns from a high-
risk cohort mirror results from population-representative cohorts 2, 3, 
strengthening evidence of  a relative decline in cognitive performance 
before age 18. This cognitive decline might be clinically silent which would 
make it difficult to detect by the clinical practitioner or educator. These 
findings combined with risk endophenotypes in other modalities1, 5 may 
provide basis for models of  pre-clinical staging of  the risk trajectory in 
childhood/adolescence.
1. maziade, m. and paccalet, T. schizophr res, 2013.
2. meier, m.h., et al. american Journal of psychiatry, 2014.
3. maccabe, J.h., et al. Jama psychiatry, 2013.
4. maziade, m., et al. mol psychiatry, 2005.
5. hebert, m., et al. biol psychiatry, 2010.
id: 2118678

recurrenT urinary TracT infecTions in 
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Background: schizophrenia is associated with increased infections, and 
infections are associated with acute psychosis. We have replicated an asso-
ciation between urinary tract infection (uTi) and acute psychosis in schizo-
phrenia. The aims of this study were to evaluate the prevalence of recurrent 
uTis and acute psychosis in schizophrenia, and to compare demographic, 
clinical, and laboratory features between subjects with acute psychosis with 
and without recurrent uTis.
Methods: all subjects age 18–64 who were admitted two or more times to 
our adult inpatient psychiatry unit between January 2008 and december 
2013 for an acute episode of dsm-iv schizophrenia or schizoaffective 
disorder were included (n=152). uTi was defined as positive leukocyte 
esterase and/or positive nitrites on urinalysis and ≥5–10 leukocytes/high-
powered field on urine microscopy.
Results: 36% of subjects (n=55) had at least one uTi, and 16% (n=25) 
had two or more uTis. compared to subjects with no uTi, subjects with 
two or more uTis were more likely to be female, had a higher bmi, and 
a greater number of hospitalizations, but otherwise did not differ based on 
demographic or clinical features. a uTi was found during 59% of all admis-
sions (64 of 109) among the subjects with two or more uTis. subjects with 
two or more uTis had significantly higher absolute monocyte (p=0.02) and 
eosinophil (p=0.04) counts, and significantly lower differential lymphocytes 
(p=0.04) in the peripheral blood during admissions with versus without uTi.
Conclusion: We found that a significant proportion of patients with schizo-
phrenia have recurrent uTis at the time of hospitalization for acute psy-
chosis. although the mechanism of this association remains unclear, 
findings provide additional evidence that infections may be relevant to the 
etiopathophysiology of relapse in some patients with schizophrenia. The 
results also highlight the importance of monitoring for co-morbid uTi in 
this patient population.
id: 2093166

longiTudinal sTudy of blood cyTokine 
levels and relapse in schizophrenia
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Background: clinical course in schizophrenia is often characterized by 
recurrent relapses, which are associated with adverse outcomes. in a 

meta-analysis, we found that the cytokine interleukin-6 (il-6) may be a state 
maker for relapse in schizophrenia: blood il-6 levels are increased in epi-
sodes of acute psychosis, and decreased following antipsychotic treatment 
for relapse. however, few previous studies have assessed longitudinal, intra-
individual changes in blood cytokine levels in patients with schizophrenia as 
a predictor of relapse, and none have measured il-6. in the proacTive 
study, we tested the hypothesis that an increase in blood il-6 level precedes 
and predicts relapse in schizophrenia, after controlling for potential con-
founding factors.
Methods: a  multiplex panel of cytokines, including il-2, il-4, il-6, 
il-8, il-10, ifn-γ, and Tnf-α in all available blood samples from the 
proacTive study (n=2273) was measured. a relapse monitoring board 
independently determined illness relapse.
Results: blood samples in the proacTive study were collected every 6–12 
weeks for up to 30 months. The mean±sd number of blood samples avail-
able per subject was 8.1 ± 6.8. 37% (n=109) of subjects experienced at least 
one illness relapse. blood samples were available for 46% (n=50) of subjects 
at the time of relapse. a mean±sd of 4.0 ± 3.8 blood samples were avail-
able prior to illness relapse.
Conclusion: The proacTive study has a substantial number of  cases 
with longitudinal data, including serial blood samples prior to well-defined 
illness relapse. blood cytokine levels may have utility as a potential clini-
cal state and relapse predictive marker in schizophrenia that could be 
used to assess treatment effectiveness, advance relapse prevention efforts, 
and inform on immune-based therapeutic interventions, thereby reduc-
ing the burden of  relapse and improving clinical care of  patients with 
schizophrenia.
id: 2093145

prescripTion sTimulanT use for 
aTTenTion deficiT hyperacTiviTy 
disorder is associaTed WiTh earlier 
onseT of psychosis

lauren moran, md; grace masters, ba; samira pingali, ba; 
elizabeth liebson, md; dost ongur, md, phd
Psychotic Disorders Division, McLean Hospital, Belmont, MA, 
USA

Background: amphetamine sensitization is characterized by long-term 
increases in dopamine release after exposure to amphetamine. since 
increased presynaptic dopamine release is a highly replicated finding in psy-
chosis, we hypothesized that individuals with psychotic disorders exposed 
to stimulants during childhood/adolescence will have an earlier age of onset 
of psychosis (aop).
Methods: patients with psychotic disorders (n=239) were recruited from 
mclean hospital. aop was compared in individuals with and without 
prior exposure to stimulants controlling for gender, iQ, education and 
exposure to nicotine, cannabis or other drugs of abuse. This analysis was 
repeated in those who were prescribed stimulants for a diagnosis of atten-
tion deficit hyperactivity disorder (adhd).
Results: forty eight percent (n=115) of  patients reported a history of 
stimulant use. aop was significantly earlier in those exposed to stimu-
lants (20.5 vs. 24.5  years stimulants vs. no stimulants, p<0.001). after 
controlling for gender, iQ, education, smoking, and lifetime history of 
cannabis or other drugs of  abuse, the association between stimulant 
exposure and earlier aop remained significant (p=0.007). The subset of 
patients who were prescribed stimulants specifically for a diagnosis of 
adhd (n=86) also showed an earlier aop (20.2 vs. 24.5 years, p<0.001). 
all were exposed to amphetamine or both amphetamine and methylphe-
nidate. significantly more individuals were exposed to cannabis in those 
who were prescribed stimulants (55.4% vs. 32.5%, p=0.001). however, 
after controlling for cannabis use, the relationship between earlier age 
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of  onset and prescribed stimulants remained significant (p=0.003). The 
association of  prescribed stimulant use and earlier aop was present in 
the subset of  individuals exposed to cannabis (18.7 vs. 22.3  years pre-
scribed vs. not prescribed stimulants, p=0.001) and a trend was observed 
in those not exposed to cannabis (21.9 vs. 25.4 years, p=0.07). There were 
no significant differences in education, iQ, gender, smoking status, and 
exposure to other drugs of  abuse in the prescribed vs. not prescribed 
stimulant groups, and the relationship between prescription stimulants 
and earlier aop remained significant after controlling for these variables 
(p=0.03).
Conclusion: individuals with psychotic disorders with a history of being pre-
scribed stimulants for a diagnosis of adhd have an earlier onset of psy-
chosis, and this relationship does not appear to be mediated by cannabis use.
id: 2086477

Timing and impacT of social sTressors 
in a cohorT of children aT familial 
high risk for psychoTic illness

vera a morgan, ba gdiped msocsc phd1; patsy di prinzio1; 
sonal shah1; giulietta valuri1; maxine croft1; Thomas mcneil2,1; 
assen Jablensky1

1. Psychiatry and Clinical Neurosciences, The University of 
Western Australia, Western Australia, WA, Australia; 2. Skånes 
University Hospital, Lund, Sweden

Background: in the mid-1950s, barbara fish published her first paper on 
abnormal development in infants of mothers with schizophrenia. since 
then, there has been half  a century of research into developmental ante-
cedents of schizophrenia in children at high familial risk, including the 
formulation of the neurodevelopmental hypothesis of schizophrenia in the 
late 1980s. in a modern version of the familial high-risk paradigm, utilising 
longitudinal data collected via record-linkage methodology, our aim was to 
examine whether exposure to social stressors in childhood, including timing 
of exposure, is a risk factor for psychotic illness, independent of familial 
liability.
Methods: We used record-linkage across statewide administrative reg-
isters (midwives, psychiatric, child protective services and mortality, 
among others) to identify 15,486 offspring born in Western australia 
between 1980 to 2001 to mothers with a lifetime history of  psychotic 
illness (case children) and compared them with 452,459 offspring born 
in the same period to mothers with no known psychiatric history (com-
parison children).
Results: 4.1% of  case children had developed a psychotic illness com-
pared to 1.1% of  comparison children. odds of  psychotic illness 
increased significantly following exposure to discontinuity in parenting, 
including death and hospitalisation. length of  discontinuity (for hos-
pitalisation), and age at time of  discontinuity (for both hospitalisation 
and death) impacted on risk. for example, odds of  a psychotic illness 
increased from 1.4 (ci 1.3–1.5) for maternal hospitalisation occurring 
before the age of  one, to 1.9 (ci 1.8–2.1) for maternal hospitalisation 
between ages 5 to 9 years. children exposed to childhood abuse also had 
significantly increased odds of  psychotic illness (or 4.4, ci 3.9–4.9). 
however, at the same time, case children were also significantly more 
likely than comparison children to experience discontinuity in parenting 
and childhood abuse.
Conclusion: exposure to social stressors is associated with psychotic illness, 
and timing of exposure is important. however, children already at increased 
familial risk for psychotic illness are also at increased risk of experiencing 
these social stressors. in work in progress, we are using multivariate models 
to disentangle the impact of these social stressors from other competing 
risks for psychotic illness including familial liability.
id: 2113960

sociodemographic, clinical and 
childhood deTerminanTs of 
vicTimisaTion in a large, naTional 
survey sample of adulTs WiTh severe 
menTal illness

vera a morgan, ba gdiped msocsc phd1; f morgan2; c 
galletly3; g valuri1; sikandar shah1

1. School of Psychiatry and Clinical Neurosciences, The University 
of Western Australia, Perth, WA, Australia; 2. School of 
Population Health, The University of Western Australia, Perth, 
WA, Australia; 3. School of Medicine, University of Adelaide, 
Adelaide, SA, Australia

Background: high rates of adult victimisation have been reported for peo-
ple with severe mental illness. This study examined the additional contribu-
tion of clinical profile to established risk factors for assault victimisation in 
people with a psychotic disorder.
Methods: The australian national psychosis survey used a two-phase 
design to draw a representative sample of adults aged 18–64 years with psy-
chotic disorders in contact with public treatment services from a population 
of 1,464,923 adults. interview questions covered psychopathology, cogni-
tion, sociodemographics, substance use, criminality, and childhood and 
adult victimisation, among others. multivariable logistic regression models 
were used to explore the independent contribution of (i) general population 
risk factors, (ii) clinical profile, and (iii) childhood abuse on risk of assault. 
differences between men and women were examined.
Results: over a 12 month period, 38.6% of adults with a psychotic dis-
order reported being victimised; 16.4% reported actual assault (15.2% of 
males and 18.3% of females). The strongest predictors of  assault in this 
sample were established risk factors including: age, living in the most dis-
advantaged neighbourhood, being homelessness, lifetime alcohol abuse/
dependence and criminal offending in the past year. few clinical variables 
remained significant in the multivariable model other than having an 
episode of  mania and committing deliberate self-harm in the past year. 
neither global functioning nor cognition were significant. childhood 
abuse was independently associated with assault victimisation (odds ratio 
1.7, ci 1.2–2.3).
Conclusion: victimisation is common among people with psychosis. as in 
the general population, various forms of disadvantage are important risk 
factors for victimisation. however, people with psychosis are much more 
likely to experience socioeconomic disadvantage than the general popula-
tion. victimisation may impact on recovery, and needs to be taken into con-
sideration in clinical practice.
id: 2069469

schizophrenia vs. bipolar disorder: 
epidemiological and biomarker 
findings from denmark.

preben bo mortensen, m.d., dr.med.sc
NCRR, Aarhus University, Aarhus V, Denmark

Background: schizophrenia and bipolar disorder together consttitute a 
classical dichotomy in psychiatric nosology. however, molecular genetic 
studies, genetic epidemiology and epidemiological studies of environmental 
risk factors have documented both overlaps and discrepancies.
Methods: in my presentation i will review some key findings from this large 
literature and exemplify with recent results from population based analyses 
of danish registers and biobanks.
Results: schizophrenia and bipolar disorder differ with respect to occur-
rence and other aspects of descriptive epidemiology, with respect to risk 
factors, and genetic liability. at the same time there is considerable indi-
vidual and familial co-occurrence.
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Conclusion: studies of bipolar disorder and schizophrenia, directly com-
paring their genetic and environmental risk factors, and integrating with 
the study of other mental illnesses continue to be important in the search 
for schizophrenia etiology
id: 2131515

Ten-year folloW-up of The opus 
specialized early inTervenTion Trial 
for paTienTs WiTh a firsT episode of 
psychosis

merete nordentoft, phd3,1; gry secher1,3; carsten rygaard 
hjorthøj, ph.d.1; stephen austin1; anne Thorup1; pia Jeppesen, 
md, ph.d.4,3; ole mors2

1. Research Unit, Mental Health Center Copenhagen, Copenhagen, 
Denmark; 2. Research Unit P, Risskov University Hospital, Aarhus, 
Denmark; 3. Institue of Clinical Medicine, University of Copenhagen, 
Copenhagen, Denmark; 4. Child and Adolescent Centre, Mental 
Health Services in the Capital Regionagen, Copenhagen, Denmark

Background: specialized early intervention programs such as the danish 
opus treatment are efficient in treating patients with a first episode of 
psychosis (fep) at least after two and five years. few studies have examined 
long-term outcomes of these interventions. our aim was to examine the 
effect of two years of opus vs. treatment as usual (Tau) within an fep 
cohort, 10 years after inclusion into the opus trial.
Methods: from 1998 to 2000, participants were randomized to opus or 
Tau. Ten years later, we conducted comprehensive interviews and per-
formed register-based follow-up on all participants in national danish reg-
isters. We analyzed participants according to the intention to treat principle.
Results: of the 547 participants included in the study, 347 (63.4 %) took part 
in this follow-up. While there was evidence of a differential ten-year course in 
the development of negative symptoms, psychiatric bed-days, and possibly 
psychotic symptoms in favor of opus treatment, differences were driven by 
effects at earlier follow-ups and had diminished over time. statistically sig-
nificant differences in the course of use of supported housing were present 
even after eight to ten years. There were no differences between opus and 
Tau regarding income, work-related outcomes, or marital status.
Conclusion: most of the positive short-term effects of the opus interven-
tion had diminished or vanished at this long-term follow-up. We observed a 
clear tendency that opus treatment leads to fewer days in supported hous-
ing. There is a need for further studies investigating if  extending the inter-
vention will improve outcomes more markedly at long-term follow-ups.
id: 2109326

similar paTTerns of combinaTions 
of cogniTive and physiological 
endophenoTypes in children aT risk and 
in adulT paTienTs: a developmenTal model 
for children born To an affecTed parenT.

Thomas paccalet1; elsa gilbert, ph.d.1; valérie Jomphe1; claudia 
émond1; nancie rouleau3,1; nicolas berthelot4,1; marc hébert1,2; 
chantal mérette1,2; michel maziade, md1,2

1. Centre de recherche, Institut universitaire en santé mentale de 
Québec, Quebec, QC, Canada; 2. Faculty of Medicine, Laval 
University, Quebec, QC, Canada; 3. École de psychologie, Laval 
University, Quebec, QC, Canada; 4. Département des sciences 
infirmières, Université du Québec à Trois-Rivières, Trois-Rivières, 
QC, Canada

Background: background: risk endophenotypes in childhood (cognitive1 
or electrophysiological2) are found in children born to a parent affected by 
affective and non-affective psychoses. however, even if  endophenotypes 
found in adult patients can be detected in children/adolescents at risk, their 
performance as predictive markers of later illness needs investigation since 
they are also present in non-affected adult relatives of patients3. The present 
results suggest that cognitive and electrophysiological endophenotypes in 
children/adolescents at risk and in patients may have similar patterns of dif-
ferences with healthy controls, when the risk of carrying a single endophe-
notype or of carrying several endophenotypes is considered in an individual.
Methods: We used i) a high-risk sample of 85 offspring (hr, aged 6 to 26 yo) 
descending from 48 densely affected multigenerational kindreds from eastern 
Quebec and 189 controls balanced for age and gender, and ii) a sample of 
patients affected by schizophrenia (n=132) or bipolar disorder (n=128) and 
135 adult controls. all participants were administered a neuropsychological 
battery (processing speed, visual and verbal episodic memory, working mem-
ory, executive functions) and electroretinographic (erg) measures2.
Results: The presence of 1 cognitive or 1 erg endophenotype in an indi-
vidual was significantly more frequent in adult patients and in hr than in 
controls, but was nevertheless found in 10–15% of healthy controls. in con-
trast, the presence of combinations or clusterings of endophenotypes in an 
individual were found more specific in adult patients and youths at risk than 
in controls: 20% in hrs, around 50% in patients and only 4% in controls.
Conclusion: data suggest that single endophenotypes are relatively frequent 
in the general population, hence diminishing power to detect the children 
at risk of future disease. The difference between patients or subjects at risk 
and healthy controls was greater when combinations of endophenotypes in 
an individual were considered. These trends were similar for cognitive and 
erg anomalies. our results may have relevance for models of pre-clinical 
staging of youths at risk and for the surveillance of the developmental risk 
trajectory. our findings are also compatible with the multi-trait polygenic 
theory of psychosis.
1. maziade, m., et al. schizophrenia bulletin, 2011.
2. hebert, m., et al. biol psychiatry, 2010.
3. maziade, m. and paccalet, T. schizophr res, 2013.
id: 2118097

racial-eThnic dispariTies in specificiTy 
and overlap of subclinical psychosis 
and mania sympToms in a u.s. sample 
of youTh

diana paksarian, mph1; kathleen r merikangas1; monica e 
calkins2; raquel e gur, md, phd2

1. Genetic Epidemiology Research Branch, National Institute of 
Mental Health, Bethesda, MD, USA; 2. Psychiatry, University of 
Pennsylvania, Philadelphia, PA, USA

Background: a number of studies document racial/ethnic disparities in the 
frequency of psychosis at both the disorder and symptom level. however, 
few studies have been conducted in the u.s. and almost none have focused 
on community samples of children and youth.
Methods: We investigated associations of race/ethnicity with specific-
ity and overlap of subclinical psychosis and mania symptoms among 
8,647 8-21  year-olds in the philadelphia neurodevelopmental cohort. 
participants were recruited from the community healthcare network and 
pediatric clinics of the children’s hospital of philadelphia. symptoms 
included 12 sub-psychosis items and 7 mania items without duration cri-
teria. correlates were race/ethnicity (non-hispanic white, non-hispanic 
black, hispanic, and “other”), sex, age, maternal education, and physical 
health. latent class analysis was used to assign participants to one of four 
pre-hypothesized symptom groups, sub-psychosis only, mania only, both, 
and neither, with good classification quality (entropy=.904).
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Results: in general, minority youths were more likely to belong to one of the 
symptom classes than to the “neither” class. This was also observed after 
restricting to those without significant physical health conditions, although 
hispanic and “other” youths were not more likely than non-hispanic 
whites to belong to the “mania only” class. after further adjustment for 
age, sex, and maternal education, non-hispanic blacks were the only group 
to have higher odds of belonging to all three symptom classes compared 
to the “neither” class. hispanic ethnicity was associated with being in the 
“both” class only, while “other” race was associated with being in the “sub-
psychosis only” and “both” classes. non-hispanic blacks were more likely 
than the other groups to belong to the “sub-psychosis only” class. They 
were also more likely to belong to the “sub-psychosis only” class (or=2.08, 
95%ci=1.71–2.52) or the “both” class (or=2.39, 95%ci=1.87–3.04) than 
to the “mania only” class (or=1.41, 95%ci=1.17–1.69).
Conclusion: We found evidence for racial/ethnic disparities in subclinical 
psychosis and mania symptom patterns among u.s. youths. disparities 
were greatest for non-hispanic blacks. considering minority status as a 
risk factor, our results indicate the presence of  both generality and speci-
ficity of  association with psychosis and mania at the subclinical symptom 
level. findings have implications for continuum models of  psychosis and 
the etiology of  non-affective and affective psychotic disorders.
id: 2105686

prevalence of meTabolic syndrome in 
TreaTmenT resisTanT schizophrenia

nikhil palekar, md1; d anthony1; s ferrando1,2

1. Psychiatry, Weill Cornell Medical College, New York, NY, USA; 
2. Psychiatry, New York Medical College, Valhalla, NY, USA

Background: individuals with schizophrenia have higher rates of metabolic 
syndrome (mets) when compared to general population. This increases the 
incidence of diabetes, coronary heart disease and mortality from cardio-
vascular disease. We aimed to clarify the prevalence of mets in adults with 
treatment resistant schizophrenia (Trs).
Methods: a retrospective chart review of 30 inpatients with Trs was con-
ducted to examine the rates of mets. Trs was defined on the basis of two 
failed adequate antipsychotic trials. mets was defined based on the ncep 
iiia criteria.
Results: The overall rate of  mets was 50%. rates of  mets were the highest 
in patients older than 38 years (86%), prescribed clozapine or olanzapine 
(73%) and in those treated with two or more antipsychotic medications 
(67%). Waist circumference was most useful in predicting higher rates of 
mets with a sensitivity of  77% and specificity of  91%. There were no dif-
ferences in rates of  mets between gender or different ethnic populations.
Conclusion: our findings suggest that patients with Trs should be clas-
sified into a separate high risk group for developing mets as they tend to 
be older, more likely to be treated with clozapine or olanzapine and often 
prescribed two or more antipsychotic medications. people with Trs should 
be routinely screened for metabolic abnormalities using sensitive measures 
like waist circumference. cardio-metabolic risk factors particularly weight 
gain must be aggressively treated with diet, increase in physical activity and 
pharmacological interventions such as metformin and topiramate to lower 
rates of morbidity and mortality.
id: 2080855

The prevalence of anTibodies againsT 
neuronal cell surface TargeTs in 
acuTe firsT episode psychosis
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1. Department of Psychiatry, University of Oxford, Oxford, United 
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4. Department of Psychosis, Institute of Psychiatry, KCL, London, 
United Kingdom

Background: The pathogenesis of schizophrenia is unknown, but nmda 
receptor hypofunction provides a good model. anti-nmda receptor anti-
bodies (vincent, 2011) have been identified in patients with encephalitis char-
acterised by prodromal psychosis in 2/3 of patients, as well as seizures and 
movement disorders. a pilot study found 6.5% of patients with first episode of 
psychosis (fep) screened for neuronal membrane antibodies were positive for 
either antibodies to the nmda receptors or voltage-gated potassium channel 
complex (vgkc; zandi et al., 2011). The estimated prevalence of these anti-
bodies in fep has varied from 0–11%. We undertook a large scale screening 
study of fep to estimate the prevalence of the antibodies more accurately.
Methods: patients were recruited from early intervention services in 
england (37 sites). inclusion criteria: between 14–35 years of age, primary 
diagnosis of a first psychotic illness, <6 weeks antipsychotic medication. 
exclusion criteria: other neurological disorders inc. limbic encephalitis or 
primary drug induced psychosis.
patients were assessed across a number of domains using the positive and 
negative syndrome scale (panss; kay et  al, 1987), catatonia rating 
scale (cas; fink 1996), global assessment of function (gaf) & 
addenbrooke’s cognitive examination-revised (ace-r). antibody test-
ing was conducted using rai (vgkc) and cell based assay (nmdar & 
vgkc; zandi et al, 2011).
Results: of the 180 patients recruited, 17 (9.44%) screened positive for 
nmda (7) or vgkc (10) antibodies, with a mean age of 18.5 years (±9.91).
positive patients scored a mean panss total of 68.2 (±23.6), with a mean 
positive score of 19.3 (±4.49), negative score of 15.4 (±9.92) and general score 
of 33.5 (±10.8). positive patients’ mean ace-r total score was 76.8 (±16.9). 
verbal fluency was the most impaired area of cognition (mean score 9.77/14), 
followed by memory (mean score 19.8/26), language (mean score 21.2/26), 
attention (mean score 15.8/18) and visuospatial abilities (mean score 14.45/16).
Conclusion: This study indicates that there is a clinically significant pro-
portion of the acute fep population who are positive for either nmda-r 
or vgkc antibodies. This sub-set of patients have high panss scores 
and cognitive deficits most evident in the verbal fluency domain. further 
clinical exploration is required to identify whether this group present as a 
distinct cognitive and clinical phenotype compared to antibody-negative 
patients.
research funded by mrc & supported by nihr crn mental health.
id: 2118491

prodromal services improve clinical 
ouTcomes in people Who presenT 
WiTh an esTablished firsT episode of 
psychosis
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Background: over the last two decades, specialised prodromal clinical ser-
vices have been developed for people at high risk for psychosis. around 
one third of  people referred to these services are found to already be in 
the first episode of  psychosis (fep) when they are assessed. They are 
usually referred on directly to a specialised first episode clinical service. 
The impact of  this ‘fast-tracking’ to specialised treatment is unknown. 
We investigated clinical outcomes among this group compared to those 
presenting to standard mental health services.
Methods: retrospective study comparing outcomes of people with fep 
who presented to the oasis prodromal service (n=164) to those who 
presented to conventional mental health services (n=2779) in the south 
london and maudsley nhs Trust (uk). The primary outcome measure 
was duration of hospital admission; secondary outcome measures were 
time to diagnosis, need for compulsory hospital admission and frequency 
of admissions. regression models were performed to analyse the effect of 
presentation to the prodromal clinic on clinical outcomes. age, gender, eth-
nicity, marital and employment status, borough of residence, diagnosis, and 
exposure to antipsychotics were included as covariates.
Results: people with fep presenting to the prodromal service were more 
likely to be male (68.3%), younger (mean age 23.6  years) and from a 
black and minority ethnic (bme) group (68.9%) compared to those 
presenting to conventional mental health services (59.8% male; mean 
age 25.1  years; 55.5% bme). people with fep who had initially pre-
sented to a high risk service spent 17 fewer days in hospital (95% ci 
-33.7,-0.3), had a shorter time to diagnosis (b coefficient -74.5 days, 95% 
ci -101.9, -47.1), a lower frequency of  hospital admission (irr: 0.49 
[95% ci 0.39, 0.61]), and a lower likelihood of  compulsory admission 
(or: 0.52 [95% ci 0.34, 0.81]) in the 24 months following referral, as 
compared to first episode psychosis patients who were first diagnosed at 
conventional services.
Conclusion: prodromal services for people at high risk for psychosis may 
improve clinical outcomes in patients who are already psychotic. These 
findings suggest a potential role for prodromal clinics to facilitate access 
to healthcare for people with fep who may otherwise face difficulties in 
engaging with traditional mental health services.
id: 2098271

WhaT are The impacTs of family 
economic levels on The 14-year 
ouTcomes of paTienTs WiTh 
schizophrenia during rapid social 
developmenT in china?

mao-sheng ran, md., phd
Department of Social Work and Social Administration, The 
University of Hong Kong, Pokfulam, Hong Kong

Background: it is not clear whether family economic levels will influence 
the long-term (e.g., over 10 years) outcome of patients with schizophrenia 
in community. This study was to explore the impacts of family economic 
levels on the 14-year outcome of patients with schizophrenia during the 
period of rapid economic growth in china.
Methods: a  14-year follow-up study among a 1994 cohort (n=510) of 
patients with schizophrenia was conducted in Xinjin, chengdu, china. 
all patients and their informants were followed up in 2008 using patients 
follow-up scale. This study analyzed the data for the period of 1994–2008.

Results: compared with patients in 1994, more patients’ family economic 
level had declined to lower level (<mean) in 2008. patients in lower family 
economic level (<mean) in 1994 had significantly higher rate of  homeless-
ness (11.5%) in 2008 than those in higher family economic level (≧mean) 
(4.1%). among patients who were alive (n=328 cases) in 2008, compared 
with patients in higher family economic level, patients in lower family 
economic level in 1994 had significantly lower rate of  marriage, higher 
mean scores on panss negative score, general mental score and total 
score, higher rate of  never-treated, lower rate of  traditional chinese medi-
cine, poor relatives’ attitudes toward the patients, and lower mean score 
on gaf.
Conclusion: family economic level is a predicting factor of long-term out-
come of patients with schizophrenia in rural community. patients in lower 
family economic level will have a significant poor long-term prognosis than 
those in higher family economic level. how to improve patients’ family eco-
nomic status is a crucial issue for development of mental health services. 
patients’ family economic status should be considered in making mental 
health policy and providing social welfare and mental health services.
id: 2082575

shizophrenia and disrupTed caregiving 
for children - a naTionWide, regisTer-
based cohorT sTudy

anne ranning1; Thomas munk laursen2; carsten rygaard 
hjorthøj, ph.d.1; anne Thorup1; merete nordentoft, phd1

1. Copenhagen University Hospital, Mental Health Center 
Copenhagen, Copenhagen, Denmark; 2. Aarhus University, 
National Centre for Register-based Research, Aarhus, Denmark

Background: multiple studies have established that schizophrenia and other 
serious mental illness are often associated with impaired parenting skills, 
deficits in child-rearing environments and adverse childhood experiences 
for the children. psychiatric symptoms sometimes prevent parents from 
providing proper care for children to such a degree that out-of-home care 
becomes a necessity. The extent of such more extreme cases of disrupted 
care giving has not yet been investigated.
Methods: We conducted a prospective, register-based cohort study covering 
all first-born singletons in the entire danish population born after 1982 
(n=782,092) and their parents. rates of out-of-home placement of children 
with parents diagnosed with schizophrenia, bipolar disorder or depression 
were analysed. The rates were compared with those of children with par-
ents from the general population.
Results: a parental diagnosis of  schizophrenia was the most prominent 
risk factor for children placed outside the home, with an accumulated 
risk for being placed in care at some point during childhood of  40% 
for children with mothers with schizophrenia and 20% for children 
with fathers with schizophrenia children of  mothers (irr= 23.75; 
95% ci (20.94, 26.93)) and fathers (irr= 7.85; 95% ci (6.67, 9.25) 
with a diagnosis of  schizophrenia had the overall highest incidence 
rate ratios (irr) of  placement in care. having a mother with bi-polar 
disorder was the second most prominent risk factor (irr=5.76; 95% 
ci (4.50, 7.36)), followed by a maternal diagnosis of  unipolar depres-
sion (irr=4.28; 95% ci (3.73, 4.90)). risks were especially high dur-
ing the child’s first year of  life, indicating a critical period, especially 
for children with mothers with schizophrenia (irr= 80.10; 95% ci 
(68.02, 94.33)). risks varied greatly with parents’ socio-economic fac-
tors in all diagnostic groups.
Conclusion: parental mental illness, especially schizophrenia, is a strong 
risk factor for placement of children in out-of-home care. for all diagnostic 
groups the risk of placement in care was much higher if  the mother rather 
than the father had a mental illness.
id: 2114189
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neuropsychological funcTioning and 
psychoTic eXperiences in a diverse 
london populaTion sample

abraham reichenberg, ph.d.; Josephine mollon
Psychiatry/ Preventive Medicine, Icahn School of Medicine at 
Mount Sinai, New York, NY, USA

Background: psychotic disorders are associated with moderate to severe 
neuropsychological impairment, and understanding the causes of neu-
ropsychological dysfunction may have important implications for under-
standing the etiology of the disorders. however, several important factors, 
including medication, substance use and illness chronicity, shown to effect 
neuropsychological functioning, may bias such associations. The goal of 
the study was to characterize the psychosis-associated neuropsychological 
deficit without the confounding effects of medication and illness chronicity, 
and controlling for important soci-demographic characteristics.
Methods: a random sample of households within the london boroughs of 
lambeth and southwark resulted in a sample of 1,677 participants (43.7% 
males). psychotic experiences were assessed using the psychosis screening 
Questionnaire (psQ). neuropsychological functioning was assessed using 
tasks selected based for their known association with schizophrenia: 
general intellectual ability (iQ), declarative memory, Working memory, 
and processing speed.
Results: 171 participants (10.2%) reported experiencing psychotic symp-
toms. overall, participants with psychotic experiences showed the great-
est impairment on general intellectual ability (effect size: 0.58, p<0.001). 
impairments in memory and working memory were less severe (effect 
sizes: 0.31 to 0.45, p-values <0.001). processing speed was not significantly 
impaired (effect size: 0.12, p=0.11). however, further analyses demon-
strated that the association between psychosis and neuropsychological 
functioning was moderated by age, and there was evidence for substantial 
confounding effects. The association between psychotic experiences and 
neuropsychological functioning was attenuated in participants younger 
than 55. only participants 55  years or older with psychotic symptoms 
showed statistically significant impairments after controlling for the effects 
of socioeconomic status, cannabis and alcohol use, life events and common 
mental disorders (all effect sizes >1.0 p<0.03).
Conclusion: in this population sample the pattern of association between 
neuropsychological functioning and psychotic experiences is not the same 
as the one in schizophrenia. These findings may support a need for a shift 
from the traditional view of psychotic experiences as specifically predictive 
of later psychotic illness to indicative of more general psychopathology.
id: 2119250

sTress sensiTiviTy as a psychological 
mechanism in The onseT of psychosis: an 
eXperience sampling sTudy

ulrich reininghaus, phd1,2; matthew kempton3; lucia 
valmaggia3; adanna onyejiaka, bsc1; Jim van os2,3; philip 
mcguire, md phd frcpsych3; robin murray, doctor of 
medicine3; Til Wykes, phd3; inez myin-germeys2; craig morgan, 
phd1

1. Health Service and Population Research Department, Institute 
of Psychiatry, Psychology and Neuroscience, London, United 
Kingdom; 2. Department of Psychiatry and Psychology, Maastricht 
University, Maastricht, Netherlands; 3. Institute of Psychiatry, 
Psychology and Neuroscience, London, United Kingdom

Background: consistent evidence has accrued that suggests elevated stress 
sensitivity, characterized by intense emotional reactions in response to daily 

hassles, may have a role in the onset of psychosis. however, to date, there 
is no evidence whether daily hassles increase intensity of psychotic experi-
ences via more intense emotional reactions, such that stress sensitivity is a 
first step on a causal path to psychosis. We sought to investigate: 1) whether 
daily hassles increase intensity of psychotic experiences via (i.e. is mediated 
through) more intense emotional reactions; and 2) whether, compared with 
controls, the indirect effects of daily hassles on psychotic experiences via 
emotional reactivity are stronger in cases with first episode psychosis and 
subjects with an at-risk mental state (arms).
Methods: The experience sampling method (esm) was used to assess daily 
hassles (defined as distinctive unpleasant events in daily life), emotional 
reactivity, and psychotic experiences in three groups: cases with first epi-
sode psychosis, arms subjects, and population-based controls. multilevel 
moderated mediation models were used to examine indirect effects of daily 
hassles on psychotic experiences via emotional reactivity by group.
Results: The esm was completed by 51 cases, 46 arms, and 53 controls. 
There was evidence that, within each group, daily hassles were associated 
with negative affect (cases, b=0.08, p<0.027; arms, b=0.16, p<0.001; 
controls, b=0.10, p<0.001), which, in turn, was associated with psychotic 
experiences (cases, b=0.36, p<0.001; arms, b=0.29, p<0.001; controls, 
b=0.26, p<0.001). While, within each group, indirect effects of daily hassles 
on psychotic experiences via more intense emotional reactions were sig-
nificant at conventional levels (cases, p=0.041; arms, p<0.001; controls, 
p<0.001), no significant direct effects of daily hassles on psychotic experi-
ences were observed (cases, p=0.825; arms, p=0.114; controls, p=0.918), 
indicating evidence for full mediation via emotional reactivity. What is 
more, indirect effects of daily hassles via emotional reactivity were stronger 
in arms (b=0.048, p<0.001) than in cases (b=0.030, p=0.041) and con-
trols (b=0.026, p<0.001).
Conclusion: our findings provide evidence that daily hassles increase inten-
sity of psychotic experiences via more intense emotional reactions. This 
suggests that stress sensitivity is an important, tractable psychological 
mechanism, in particular in the prodrome, that may be targeted to prevent 
transition to psychosis.
id: 2088968

morTaliTy in schizophrenia and oTher 
psychoses: 10-year folloW-up of The 
aesop firsT episode cohorT

ulrich reininghaus, phd1,2; rina dutta3; paola dazzan, md 
phd frcpsych3; gillian doody4; paul fearon5; Julia lappin3,6; 
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ben lomas4; James b kirkbride7; robin murray, doctor of 
medicine3; Tim croudace8; craig morgan, phd1; peter b Jones9
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Psychology and Neuroscience, King’s College London, London, 
United Kingdom; 4. Division of Psychiatry and Applied Psychology, 
University of Nottingham, Nottingham, United Kingdom; 
5. Department of Psychiatry, Trinity College, Ireland, Ireland; 
6. Department of Psychiatry, University of New South Wales, 
Sydney, NSW, Australia; 7. Division of Psychiatry, University 
College London, London, United Kingdom; 8. Department of 
Health Sciences, University of York, York, United Kingdom; 
9. Department of Psychiatry, University of Cambridge, Cambridge, 
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Background: The excess mortality in people with psychotic disorders is 
a major public health concern, but little is known about the clinical and 
social risk factors which may predict this health inequality and help inform 
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preventative strategies. We aimed to investigate mortality in a large epide-
miologically characterised cohort of individuals with first episode psycho-
sis compared with the general population and to determine clinical and 
social risk factors for premature death.
Methods: aesop-10 is a 10-year follow-up study of  a cohort of  557 
individuals with a first episode of  psychosis initially identified in the 
two centres (i.e. southeast london, nottingham, uk) of  the aetiology 
and ethnicity in schizophrenia and other psychoses (aesop) study. 
all patients with a first episode of  psychosis who presented to mental 
health services within defined catchment areas were screened for inclu-
sion at baseline. We identified all occurrences of  death and emigra-
tion in the cohort at 10-year follow-up via a person-tracing procedure. 
standardized mortality ratios (smrs) for all, natural, and unnatural 
causes of  death were calculated. poisson regression modelling was con-
ducted to quantify the effect of  clinical and social factors on risk of  all-, 
natural-, and unnatural-cause mortality, while controlling for potential 
confounders.
Results: all-cause mortality in the cohort was raised almost 4-fold 
(smr 3.6, 95% ci 2.6–4.9). When broken down further, an approxi-
mately 2-fold increase in natural-cause mortality was observed (smr 
1.7, 95% ci 1.0–2.7), compared with a 13-fold increase in unnatural-
cause mortality (smr 13.3, 95% ci 8.7–20.4). The longer the time to 
first remission, the higher the risk of  natural-cause mortality (adj. rr 
6.61, 95% ci 1.33–32.77); illicit drug use increased all-cause mortality 
risk (adj. rr 2.31, 95% ci 1.06–5.03); and full family involvement at 
first contact reduced risk of  unnatural-cause mortality (adj. rr 0.09, 
95% ci 0.01–0.69).
Conclusion: our findings suggest that the mortality gap in people with 
psychotic disorders remains huge and may be wider for unnatural-cause 
mortality than previously reported. efforts should now focus on further 
understanding and targeting these tractable clinical and social risk factors 
of excess mortality. early intervention and dual diagnosis services may play 
a key role in achieving more rapid remission and carer involvement and 
addressing substance use problems to reduce excess mortality in psychosis.
id: 2083536

increased maTernal pre-pregnancy 
bmi is associaTed WiTh offspring 
psychosis-relaTed ouTcomes: a birTh 
cohorT sTudy

James scott; abdullah mamun; Jacob najman; John J mcgrath
The University of Queensland, Brisbane, QLD, Australia

Background: maternal obesity has been identified as a risk factor for neu-
rodevelopmental disorders in offspring. previous studies that have shown 
an association between pre-pregnancy obesity and risk of psychosis-related 
outcomes have been limited by an inability to adjust for a broad range of 
potential confounders.
Methods: using a large population-based birth cohort (the mater university 
study of pregnancy), maternal body mass index (bmi) reported prior to 
pregnancy was recorded at the first confinement visit (fcv). at age 21, 
the cohort offspring (n=2303) were assessed for three psychosis-related out-
comes (the presence of any delusion; the presence of any hallucination; and 
total count of delusional-like experiences) measured with the composite 
international diagnostic instrument interview and the peters delusional 
inventory (pdi). associations between maternal pre-pregnancy bmi 
and psychosis-related outcomes were examined using logistic regression 
adjusted for maternal age, education and income at fcv, child sex, age and 
birth complications.
Results: pre-pregnancy bmi was significantly higher in the mothers of 
offspring who experienced any hallucination or any delusion at 21 years. 
after adjusting for confounding variables, there was a significant associa-
tion between mothers being overweight or obese prior to pregnancy and 

offspring at 21 years reporting any delusion (adjusted or and 95% ci 1.54; 
1.09- 2.17), highest quartile pdi compared to lowest quartile pdi (adjusted 
or and 95% ci 1.40; 1.00–1.97) and a trend for offspring to report any hal-
lucination (adjusted or and 95% ci 1.42; 0.98–2.07).
Conclusion: There is an association between maternal obesity and psy-
chosis-related outcomes even after adjusting for potential confound-
ers. The increased risk of  psychosis-related outcomes in offspring of 
overweight or obese mothers may be explained by non-exclusive bio-
logical mechanisms including maternal oxidative stress, dys-regula-
tion of  maternal immune or endocrine systems and changes in foetal 
micronutrient status. given the global increase in prevalence of  obe-
sity, it is increasingly important to identify mechanisms explaining this 
association.
id: 2106829

religiosiTy in young adolescenTs WiTh 
audiTory vocal hallucinaTions

laura alida steenhuis1; agna a bartels-velthuis2,3; Jack 
a Jenner4; andre aleman1,3; richard bruggeman2,3; maaike h 
nauta1; ghm pijnenborg, phd1,3

1. Faculty of Behavioural and Social Sciences, University of 
Groningen, Groningen, Netherlands; 2. University Center for 
Psychiatry, University Medical Center Groningen, Groningen, 
Netherlands; 3. Faculty of Medical Sciences, University of 
Groningen, Groningen, Netherlands; 4. Jenner Consult, Groningen, 
Netherlands

Background: auditory vocal hallucinations (avh), occur relatively fre-
quent in the general population in both children and adults, yet commonly 
disappear over time. however, sometimes these experiences become more 
persistent. The course of psychotic experiences over time depends on vari-
ous individual and environmental factors. one of these factors could be 
religiosity, since several studies have demonstrated that religiosity is associ-
ated with a higher prevalence of psychotic experiences. The aim of this 
study was to examine the associations between religiosity and auditory 
vocal hallucinations (avh) and delusions in a general population sample 
of young adolescents.
Methods: a sample of 337 now 12- and 13-year-old youth, stemming from 
a case-control sample from the general population with and without avh, 
were re-assessed after five years on the presence of avh, delusions and 
religiosity. persistence, remittance, and onset of avh were examined in 
relation to religiosity.
Results: a significant association between avh and religiosity was found 
(X2 (2) = 8.55, p<0.05). moderately religious children were 2.6 times more 
likely to report avh than non-religious children, but there were no differ-
ences between strongly religious children and moderately or non-religious 
children. moderately religious children were 7.8 times more likely to have 
recently developed avh as compared to strongly religious children, again 
there were no differences between strongly or moderately religious chil-
dren and non-religious children. moderately or strongly religious children 
did not label avh as more positive or less severe than their non-religious 
counterparts, and the religiosity groups showed no differences in reporting 
delusions.
Conclusion: The present findings suggest that there may be a non-linear 
association between religiosity and hearing voices in children. specifically 
only moderately religious children were more likely to report and develop 
avh. We speculate that the beliefs of these children are in conflict with the 
convictions of their family or community, providing long-term stressors and 
increasing the likelihood of developing anomalous experiences. This study is 
- to the best of our knowledge - the first study on religiosity and avh in chil-
dren, and may generate ideas for further prospective research in this area.
id: 2094784
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hoW connecTed are people WiTh 
schizophrenia? cell phone, compuTer, 
email, and social media use

adriana stewart1; brian miller, md, phd, mph1; John 
schrimsher1; dale peeples1; peter f buckley, md2

1. Psychiatry, Georgia Regents University, Augusta, GA, USA; 
2. Medical College of Georgia, Georgia Regents University, 
Augusta, GA, USA

Background: Technologies such as internet based social media network 
(smn) websites are becoming an important part of many adult lives; how-
ever, less is known about their use in patients with schizophrenia. We need 
to determine 1) how “connected” are patients with schizophrenia?, 2) do 
these technologies interfere with the patient’s illness?, and 3) do patients 
envision these technologies being involved in their treatment?
Methods: We recruited 80 inpatients and outpatients age 18–70 with schizo-
phrenia to complete a brief  survey on the prevalence and frequency of cell 
phone, text messaging, computer, email, and smn use, and associated 
attitudes.
Results: 56% of  subjects use text messaging, 48% have an email account, 
and 27% of  subjects use smn sites daily, with facebook being the 
most popular. many current users agreed that these technologies help 
them interact/socialize more, expressed interest in receiving text mes-
sages from their doctors, and disagreed that these technologies make 
symptoms worse.
Conclusion: These preliminary findings should be investigated in larger 
samples, but suggest that these technologies afford a unique opportunity to 
engage and improve treatment for some patients with schizophrenia.
id: 2093196

addiTive inTeracTion beTWeen cannabis 
use and social adversiTy on predicTing 
psychosis: beyond The main effecTs

simona ausilia stilo, clinical lecturer1,2; marta di forti, phd1; 
robin murray, doctor of medicine1; craig morgan, phd2

1. Psychosis Studies, Institute of Psychiatry, King’s College 
London, London, United Kingdom; 2. Health Services and 
Population Research, Institute of Psychiatry, King’s College 
London, London, United Kingdom

Background: a number of studies have suggested that age of cannabis use 
(arseneault 2002), type of cannabis used (high potency cannabis prepara-
tions such as skunk) and frequency (di forti 2009) might be more impor-
tant than the use of cannabis per se in increasing risk of psychosis.
We hypothesized that the combined effect of skunk/every day use of can-
nabis and the experience of social adversity in adulthood would increase 
the likelihood of a diagnosis of psychosis over and beyond the main effects 
of cannabis use and social adversity alone.
Methods: detailed data on patterns of  cannabis use and socio-demo-
graphic information have been collected as part of  the gap study and 
the on-going eu-gei study of  first episode psychosis being conducted in 
london, uk. a sample of  406 cases and 407 controls was recruited. To 
assess interaction on an additive scale, interaction contrast ratios [icr] 
were calculated.
Results: The regression model indicated that, compared with controls, cases 
were around 16 times (or 16.2, 95% ci 7.4–35.1) more likely to report 
both social adversity and skunk and/or everyday use of cannabis. a sig-
nificant interaction was found between pattern of cannabis use and social 
adversity (icr 9.82, 95% ci 0.80–18.83, p=0.03).
Conclusion: There was evidence of additive interaction between pattern of 
cannabis use and social adversity. in essence, this suggests there were some 

people who developed psychosis who would not have developed it if  either 
social adversity or heavy pattern of cannabis use had been absent.
id: 2117919

deTerminanTs of morTaliTy in 
psychoTic disorders

Jaana suvisaari, m.d., ph.d.1; krista partti, m.d.1,2; satu viertiö, 
ph.d.1

1. Department of Mental Health and Substance Abuse Services, 
National Institute for Health and Welfare, Helsinki, Finland; 
2. Department of Psychiatry, University of Helsinki, Helsinki, Finland

Background: We investigated mortality and its determinants in people with 
psychotic disorder and in people using antipsychotics in a general popula-
tion survey.
Methods: a nationally representative two-stage cluster sample of 8028 per-
sons aged 30 or over from finland was selected for a comprehensive health 
survey conducted in years 2000–2001. participants were screened for psy-
chotic disorder, and all screen positives were invited to a scid interview. 
dsm-iv psychotic disorders were diagnosed based on scid interview and / 
or medical records from all mental health treatments. mortality was followed 
up until december 2011. among people with psychotic disorders (n=202), 
we investigated which factors were significantly associated with mortality 
risk, using the following baseline explanatory variables: age, sex, smoking, 
daily use of vegetables, antipsychotic medication use, alcohol use disorder, 
course of psychotic disorder, marital status, education, type 2 diabetes, coro-
nary heart disease, metabolic syndrome and high-sensitivity c-reactive pro-
tein (crp) level.
Results: during the follow-up, 29.9% of people with schizophrenia, 34.5% 
of people with other nonaffective psychoses (onap), and 18.4% of people 
with affective psychoses had died, compared to 19.5% of people without 
these diagnoses. adjusting for age and sex, people with schizophrenia (hr 
2.80, 95% ci 1.82–4.30) and other nonaffective psychoses (hr 1.68, 95% 
ci 1.13–2.50) but not people with affective psychoses (hr 0.70, 95% ci 
0.34–1.42) had elevated mortality risk compared with the general popula-
tion. in persons with psychotic disorder, mortality risk was predicted by 
smoking (hr 6.66, 95%ci 1.66–26.68, p=0.007), age (hr 1.10, 95%ci 
1.05–1.15, p<.0001) and crp level (hr for each unit increase in crp level 
1.18, 95%ci 1.06–1.31, p=0.002). marital status (hr 0.31, 95%ci 0.09–
1.05, p=0.06 for married and cohabiting) and type 2 diabetes (hr 2.75, 
95%ci 0.84–9.01, p=0.09) were almost significant predictors.
Conclusion: We have previously reported mortality data from the same pop-
ulation until september 2009 (suvisaari et al. 2013). in this study, we had 
a longer follow-up, and we also had data on hs-crp level. as previously, 
smoking was a significant predictor of elevated mortality risk, but now hs-
crp level was a significant predictor whereas type 2 diabetes was not. our 
results suggest that chronic low-grade inflammation in people with psy-
chotic disorders is an important predictor of elevated mortality risk.
id: 2085164
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Background: approximately five percent of the finnish population are 
swedish-speaking, and they have higher socioeconomic position and longer 
life expectancy than the finnish-speaking majority. previous studies have 
not investigated whether swedish-speaking finns have lower risk of schizo-
phrenia spectrum disorders (ssd) than finnish-speaking finns.
Methods: We compared the risk of ssd in swedish-speaking and finnish-
speaking finns in a representative sample of 47 445 finns born in 1972–
1984. hazard ratios of ssd between language groups were assessed with 
conditional proportional hazards regression. sex, parental ages at birth, 
paternal employment around conception, parental psychosis and place and 
residence in the capital area were used as other explanatory variables.
Results: The prevalence of ssd was 0.7% in the swedish-speaking minor-
ity and 1.5% in the finnish-speaking majority. in the adjusted regression 
model, belonging to the swedish-speaking minority was associated with 
lower risk of ssd (hazard ratio (hr) 0.41, 95% confidence interval (ci) 
0.24–0.69). When males and females were analyzed separately, the protec-
tive effect was evident among swedish-speaking males (hr 0.32, 95% ci 
0.15–0.68) but marginal in females (hr 0.75, 95% ci 0.41–1.37). parental 
psychosis and place of birth in the capital area were associated with higher 
risk of ssd, whereas paternal employment at the time of conception was 
associated with lower risk of ssd.
Conclusion: our results support the role of social factors in the etiology of 
schizophrenia. belonging to a minority with high socioeconomic status and 
social capital may be protective against schizophrenia, especially for males. 
it is also possible that genetic factors may explain some of the observed 
differences.
id: 2095490

familialiTy of premorbid social 
funcTioning in psychosis-risk 
syndrome: a clinical high risk 
family sTudy

sarah i Tarbox, ph.d.; scott W Woods
Psychiatry, Yale University School of Medicine, New Haven, CT, 
USA

Background: in clinical high risk (chr) youth, poor “premorbid” social 
adjustment predicts greater severity of psychosis-risk symptoms, worse 
global functioning, and higher risk of frank psychosis. prediction of 
psychosis-risk symptom severity and future psychosis could be enhanced 
by examining the extent to which within-family effects, including shared 
genetic factors, and non-familial effects contribute to this association.
Methods: utilizing a discordant sibling-pair design, this in-progress pilot 
study aims to determine if  there is 1) a significant familial component to 
premorbid social adjustment in childhood, early adolescence, late adoles-
cence, or adulthood and 2) a significant familial component to the associa-
tion between premorbid social adjustment and subsequent psychosis-risk 
symptoms. subjects are chr-discordant sibling-pairs (chr probands and 
non-chr siblings) and control sibling-pairs, age 12–30 years. premorbid 
social adjustment is rated on the cannon-spoor premorbid adjustment 
scale and psychosis-risk symptoms are rated on the scale of prodromal 
symptoms.
Results: preliminary group analysis of social adjustment ratings in the 12 
chr probands and 20 non-chr siblings enrolled to date suggests that 
chr probands and non-chr siblings do not differ in social adjust-
ment in childhood or early adolescence. differences in social adjustment 
between chr and non-chr siblings may emerge towards late adolescence 
(p=.069) into adulthood (p=.025), with non-chr siblings showing better 
social adjustment over time. results are independent of age, sex, education, 
or age of first positive symptom in chr probands.
Conclusion: These early results suggest an important familial component 
to social functioning in childhood and early adolescence. in contrast, 
social functioning in late adolescence and adulthood may be particu-
larly influenced by non-shared factors (e.g., peers) relevant to functional 

improvement. This study provides initial evidence that application of fam-
ily study methods in chr samples is feasible and offers unique, valuable 
data relevant to both etiology and symptom management. given the small 
sample size and limited power, these results are preliminary and may mis-
estimate familial and non-familial effects on social adjustment. To our 
knowledge, this is the first study to apply behavior-genetics methodology 
in a sample of clinical high-risk probands and their siblings. This research 
is supported by a narsad young investigator grant from the brain & 
behavior research foundation to s. Tarbox.
id: 2091680

iQ, The urban environmenT and 
schizophrenia risk

Timothea Toulopoulou, phd1,2; preben bo mortensen3; carsten 
bøcker pedersen3; vera ehrenstein4; marco picchioni5; liselotte 
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1. Psychology, The University of Hong Kong, Hong Kong, 
Hong Kong; 2. Department of Basic and Clinical Neuroscience, 
Institute of Psychiatry, Psychology and Neuroscience, a School 
of King’s College London, London, United Kingdom; 3. National 
Centre for Register-based Research, Aarhus University, Aarhus, 
Denmark; 4. Department of Clinical Epidemiology (KEA), Aarhus 
University, Aarhus, Denmark; 5. Department of Forensic and 
Neurodevelopmental Science, Institute of Psychiatry, Psychology 
and Neuroscience, a School of King’s College London, London, 
United Kingdom

Background: urban environmental exposure during critical periods of early 
brain development and low iQ are two established risk factors for schizo-
phrenia. it is not known however how these factors relate to one another.
Methods: in order to explore this relationship data were pooled from the 
north Jutland regional draft board iQ examinations and the danish national 
board of health. data was initially available for 168,929 men born between 
1955 and 93. We excluded all subjects who developed schizophrenia within 
one year of the cognitive assessment leaving to a final cohort of 153,170 men 
of whom 580 were diagnosed with a schizophrenia spectrum disorder.
Results: We found significant effects of urbanicity (irr=1.69, 1.20 to 2.38), 
and increase in urbanicity before the age of 10 years (1.45, 1.05 to 2.01) 
on schizophrenia risk. iQ had a protective effect (0.68, 0.63 to 0.73), that 
was significant for those with iQ below the median and whose urbanicity 
increased before 10 (0.59, 0.39 to 0.88), but not for those whose iQ was 
above the median (1.51, 0.81 to 2.82).
Conclusion: here we show for the first time that moving to an urban envi-
ronment before the age of 10 conveys advantage for some individuals. 
given the prediction that by 2050 over eighty percent of the developed 
world’s population will live in an urban environment (un 2012) this link 
may become a public health issue.
id: 2117387

familial risk and childhood adversiTy 
inTerplay in The onseT of psychosis

antonella Trotta1; marta di forti, phd1; conrad iyegbe1; 
priscilla green1; paola dazzan, md phd frcpsych1; robin 
murray, doctor of medicine1; valeria mondelli, phd2; craig 
morgan, phd3; helen l fisher, phd4

1. Psychosis Studies, Institute of Psychiary, Psychology and 
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2. Psychological Medicine, Institute of Psychiatry, Psychology & 
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3. Health Service and Population Research, Institute of Psychiatry, 
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Psychology & Neuroscience, King’s College London, London, 
United Kingdom; 4. MRC Social, Genetic and Developmental 
Psychiatry Centre, Institute of Psychiatry, Psychology & 
Neuroscience, King’s College London, London, United Kingdom

Background: The association between childhood adversity and psychosis in 
adulthood is well established. however, genetic factors might confound or 
moderate this association.
We explored the main effects of, and synergy between, childhood adversity 
and family psychiatric history on the onset of psychosis.
Methods: childhood adversity (separation from parents, parental loss, phys-
ical and sexual abuse) was assessed retrospectively for 224 first-presentation 
psychosis cases and 256 community controls from south london, uk, using 
the childhood experience of care and abuse Questionnaire (ceca.Q). 
occurrence of psychotic and affective disorders in first-degree relatives was 
ascertained with the family interview for genetic studies figs.
Results: parental history of psychosis did not confound the association 
between childhood adversity and psychotic disorder. There was no evidence 
that childhood adversity and family liability combined synergistically to 
increase odds of psychotic disorders beyond the effect of each individually.
Conclusion: our results do not support the hypothesis that family psychiat-
ric history amplifies the effect of childhood adversity on odds of psychosis.
id: 2094822

psychiaTric morbidiTy among 
caregivers of schizophrenia paTienTs 
- a sTudy in TerTiary care psychiaTric 
hospiTal in dhaka

m m Jalal uddin, fcps (psychiatry)
Psychiatry, National Institute of Neurosciences and Hospital, 
Dhaka, Bangladesh

Background: severe mental illness like schizophrenia has far-reaching con-
sequence for both patients and caregivers and their relatives and they also 
experience feeling of loss and grief. They are confronted with uncertainty 
and emotion of shame, guilt and anger like the patients they feel stigma-
tized and socially isolated. caring for a family member with schizophrenia 

is an enduring stressor and causes considerable amount of burden. so the 
present study was done to assess mental health status of the caregivers of 
schizophrenia patients.
Methods: This descriptive cross sectional study was done among the care-
givers of schizophrenia patients in outpatient and inpatient department of 
national institute of mental health (nimh), dhaka, bangladesh from 
september 2010 to february 2011. a  semi-structured Questionnaire and 
general health Questionnaire-28 (ghQ-28) were applied to the caregiv-
ers of schizophrenia patients who fulfilled the inclusion criteria. among 
the respondents whose gho-28 score were 4 or above structured clinical 
interview for dsm-iv axis i non patient (scid-i/np) version was applied 
to identify psychiatric disorders among the caregivers of schizophrenia.
Results: out of 272 respondents most of them were female (88.97%), house-
wife (72.42%) of 21 to 50 yrs age (80.51%). in this study 22.43% of respon-
dents were suffering from different types of mental disorders. among them 
major depressive disorder were most prevalent (11.8%). other psychiatric 
disorders were found generalized anxiety disorder (4.8%), pain disorder 
(2.9%). less common were panic disorder, social phobia, adjustment disor-
der and undifferentiated somatoform disorder (0.7% in each type).
Conclusion: significant proportions of the caregiver of schizophrenic patients 
were suffering from psychiatric disorders that did not get any psychiatric 
treatment. so the service providers, policy makers and planers should address 
the issue carefully. further broad based study is recommended in this regard.
id: 2085794

The relaTionship beTWeen childhood 
Trauma and schizoTypy and paThWays 
underlying This associaTion: 
preliminary findings from The 
eu-gei firsT-episode psychosis 
case-conTrol sTudy

Tjasa / velikonja, phd1; kathryn hubbard, msc3; robin 
murray, doctor of medicine2; valeria mondelli, phd2; marta di 
forti, phd2; carmine pariante, phd2; paola dazzan, md phd 
frcpsych2; helen l fisher, phd4; craig morgan, phd3

association with psychotic disorder

combination of risk factors unadjusted or 95% ci p value adjusted* or 95% ci p value

parental loss (pl)
pl only (fmi absent) 1.53 0.71–3.27 0.276 0.92 0.31–2.80 0.896
fmi only (pl absent) 1.20 0.81–1.78 0.354 1.12 0.67–1.89 0.664
both pl and fmi present 3.82 1.24–11.73 0.019 2.57 0.070–9.36 0.153

icr: 2.09, 95% ci -2.29 to 6.47, p=0.350 icr: 1.52, 95% ci -1.90 to 4.93, p=0.384
parental separation (ps)
ps only (fmi absent) 3.09 2.02–4.72 <0.001 4.14 2.19–7.81 <0.001
fmi only (ps absent) 1.90 1.13–3.20 0.015 2.25 1.11–4.54 0.024
both ps and fmi present 2.33 1.38–3.93 0.002 2.20 1.09–4.44 0.028

icr: -1.66, 95% ci -3.48 to 0.15, p=0.072 icr: -3.18, 95% ci -6.33 to 0.04, p=0.047
physical abuse (pa)
pa only (fmi absent) 2.53 1.43–4.48 0.001 1.69 0.74–3.88 0.212
fmi only (pa absent) 1.63 1.07–2.48 0.023 1.59 0.90–2.82 0.113
both pa and fmi present 1.18 0.61–2.30 0.622 0.80 0.34–1.91 0.617

icr: -1.97, 95% ci -3.74 to 0.21, p=0.028 icr: -1.48, 95% ci -3.29 to 0.33, p=0.109
sexual abuse (sa)
sa only (fmi absent) 1.73 0.90–3.33 0.101 2.32 0.87–6.20 0.092
fmi only (sa absent) 1.41 0.95–2.11 0.091 1.33 0.78–2.28 0.298
both sa and fmi present 1.19 0.54–2.66 0.663 1.33 0.46–3.81 0.596

icr: -0.95, 95% ci -2.49 to 0.60, p=0.231 icr: -1.64, 95% ci -4.09 to 0.80, p=0.188

*adjusted for gender, age at interview, ethnicity and level of education. ci, confidence interval. icr, interaction contrast ratio. or, odds ratio.
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1. Mental Health Sciences, University College London, London, 
United Kingdom; 2. Psychosis Studies, Institute of Psychiatry, 
King’s College London, London, United Kingdom; 3. Health 
Service and Population Research, Institute of Psychiatry, King’s 
College London, London, United Kingdom; 4. Social, Genetic & 
Developmental Psychiatry Centre, Institute of Psychiatry, King’s 
College London, London, United Kingdom

Background: There is a growing body of literature demonstrating an association 
between childhood trauma and increased schizotypy. however more research 
is required to go beyond the methodological limitations of previous studies, 
explore the relationship between a range of childhood traumatic experiences 
and schizotypy and look at the possible pathways underlying this association.
Methods: The data for analyses was drawn from a case-control study of first 
episode psychosis conducted in london, uk. an initial sample of 212 controls, 
age 18–64, living within a defined catchment area, with no evidence of cur-
rent or past psychosis was assessed using a modified version of the childhood 
experience of care and abuse (ceca) interview, an adapted version of the 
bullying Questionnaire, the structured interview for schizotypy-revised, the 
brief score schema scale, the hamilton rating scale for depression, the life 
events and difficulties schedule and the cannabis experience Questionnaire.
Results: 59.2% of participants reported at least one childhood traumatic 
event. looking at specific types of trauma, psychological (β=3.68, p=0.001), 
physical (β=3.29, p<0.001) and sexual abuse (β=2.49, p=0.003) as well as bul-
lying (β=1.90, p=0.005) predicted schizotypy load in a linear fashion. even 
more robust support was observed between childhood trauma and the top 
10% of schizotypy total scores, with the strongest support observed for psy-
chological (or=6.59, p=0.001) and physical abuse (or=6.18, p<0.001) that 
especially predicted positive schizotypy (or=3.78, p=0.008 and or=3.38, 
p=0.001 respectively). psychological abuse and schizotypy association was 
partially explained by negative beliefs about the self  (or=1.48, p=0.037, 
explained 26%) and depression score (or=1.65, p=0.015, explained 32%); 
physical abuse was mediated by negative beliefs about others (or=1.51, 
p=0.008, explained 23%), negative beliefs about self  (or=1.35 p=0.029, 
explained 16%) and depression score (or=1.39, p=0.018, explained 19%).
Conclusion: consistent with previous research, individuals with a history 
of any type of childhood trauma showed elevated levels of schizotypy in 
a dose-response manner. psychological and physical abuse were especially 
strongly associated with schizotypal symptoms. negative beliefs about self  
and depression score were the main mediators of these associations. The 
study has an important value for clinical practice but needs to be consid-
ered in the light of its limitations.
id: 2087235

The origin of social impairmenTs 
in schizophrenia; developmenTal 
TraJecTories and familial influences

eva velthorst, ph.d.1,2; ori kapara3; shira goldberg3; lieuwe de 
haan2; michael davidson3; mark Weiser3; abraham reichenberg, 
ph.d.1

1. Departments of Psychiatry/ Preventive Medicine, Icahn School 
of Medicine at Mount Sinai, New York, NY, USA; 2. Department 
of Psychiatry, Academic Medical Center, Amsterdam, Netherlands; 
3. Department of Psychiatry, Sheba Medical Center, Tel-Hashomer, 
Israel

Background: impaired social functioning is a core feature of schizophrenia. 
however, little is known about the developmental origin and etiological 
factors of these impairments. We examined three key components of social 
functioning: social engagement, individual autonomy and functioning in 
structured environments before and after hospitalization for schizophrenia 
and determined whether they are familial.

Methods: data from the israeli draft board registry on 700,000 israeli 
males aged 16–17 was linked with data from the israeli national psychiatric 
hospitalization case registry. The linkage identified 5,000 individuals 
who were hospitalized for schizophrenia. data for 350,000 sibling pairs, 
of whom 1,600 hospitalized for schizophrenia, was similarly ascertained. 
schizophrenia cases, their unaffected siblings and controls were compared 
by time between draft board assessment and time to hospitalization.
Results: overall schizophrenia cases had premorbid impairments only in 
two components of social functioning: social engagement (effect size: 0.55) 
and functioning in structured environments (effect size: 0.37). for social 
engagement differences between cases and controls were progressively 
greater for cases admitted closer to the time of testing (p value for time trend 
< 0.001). The impairment in social engagement first increased approxi-
mately 12  years before first hospitalization, and then further increased 
5 years before hospitalization, continuing to increase thereafter. impairment 
in individual autonomy also started increasing 5 years before hospitaliza-
tion. in contrast, no change in the magnitude of impairment in functioning 
in structured environments was evident. impairments in social engagement 
and functioning in structured environments were familial. siblings of 
cases also showed small impairments compared to controls (effect size: 0.2). 
impairments in siblings showed no progressive increase.
Conclusion: different components of the social impairment in schizo-
phrenia follow different developmental trajectories. impairments in social 
engagement are present early and increase progressively already more 
than a decade before first hospitalization. our findings provide clues about 
appropriate timing of interventions and suggest that deficits in individual 
autonomy may be most amenable in treatment.
id: 2115718

a populaTion based longiTudinal sTudy 
of suicide risk in male schizophrenia: 
proXimiTy To firsT admission and The 
moderaTing effecT of premorbid iQ

mark Weiser1,3; ori kapara1; nomi Werbeloff1; abraham 
reichenberg, ph.d.4; rinat yoffe5; eyal fruchter2; keren ginat2; 
michael davidson1

1. Psychiatry, Sheba Medical Center, Ramat Gan, Israel; 
2. Medical Corps, Israel Defence Forces, Ramat Gan, Israel; 
3. Psychiatry, Tel Aviv University, Tel Aviv, Israel; 4. School of 
Medicine, Mount Sinai Hospital, New York City, NY, USA; 
5. Mental Health, Ministry of Health, Jerusalem, Israel

Background: suicide is a major cause of death in schizophrenia. identifying 
people with schizophrenia who have increased risk of suicide, and the time 
periods in which their risk is most elevated, might assist in suicide preven-
tion. This study examined risk of suicide in male schizophrenia patients 
using population-based data, examining the timing of suicide in relation 
to illness onset and hospital treatment, and the effect of premorbid iQ 
(intelligence Quotient) on risk of suicide.
Methods: data on 930,000 male adolescents from the israeli military draft 
board were linked with data from the israeli psychiatric hospitalization 
case registry and death records from the israeli ministry of health. The 
relationship between premorbid iQ and risk for suicide was examined 
among 3,813 males with schizophrenia and compared to a control group of 
847,448 males from the same cohort who were not hospitalized for schizo-
phrenia, using survival analysis methods.
Results: over a mean follow-up period of 9.9  years (standard devia-
tion=5.8, range: 0–22 years), 91 males with schizophrenia died by suicide 
(76.0 per 100,000 per year). a third (33.0%) of the suicides occurred within 
a year of discharge from the first hospital admission for schizophrenia. 
risk of suicide was higher in male schizophrenia patients with high pre-
morbid iQ (hr= 3.24, 95% ci 1.45–7.25) compared to those with normal 
premorbid iQ. This was not the case in the control group, in which low 
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premorbid iQ (hr=1.24, 95% ci=1.05–1.46), rather than high premorbid 
iQ, was associated with increased risk of suicide, in comparison with nor-
mal premorbid iQ.
Conclusion: These findings show that the rate of suicide is highest during 
the first year after the first hospitalization, and that male schizophrenia 
patients with high premorbid iQ are at particularly high risk of suicide. 
male patients with high premorbid iQ should be considered at higher risk 
for suicide, especially over the months following their first hospitalization, 
and carefully monitored.
id: 2118343

resilience in paTienTs WiTh 
schizophrenia: a comparaTive sTudy 
beTWeen a disTanT island and an 
urban area

kazunari yoshida1; yasushi imasaka2,3; ken-ichiro kubo1,2; 
Takefumi suzuki1,4; masaru mimura1; hiroyuki uchida, m.d., 
ph.d.1,5

1. Department of Neuropsychiatry, Keio University School of 
Medicine, Tokyo, Japan; 2. Department of Neuropsychiatry, 
Ohizumi hospital, Tokyo, Japan; 3. Department of Neuropsychiatry, 
Ohshima Medical Center, Tokyo, Japan; 4. Department of 
Psychiatry, Inokashira Hospital, Tokyo, Japan; 5. Geriatric Mental 
Health Program, Centre for Addiction and Mental Health, Toronto, 
ON, Canada

Background: resilience is described as phenomena whereby some individu-
als remain healthy or easily recover from adverse events whereas others are 
vulnerable to disorders. The degree of resilience is expected to be influenced 

by various factors, including location of living, illness severity, and life-style 
as well as social welfare system. The aim of this study was to compare the 
resilience level among those patients with schizophrenia living in an island 
and an urban area that belong to the same administrative district (i.e. Tokyo 
prefecture). We also examined characteristics in association with the degree 
of resilience.
Methods: This cross-sectional study was conducted for patients with schizo-
phrenia or schizoaffective disorder who visited ohshima medical center in 
ohshima island and ohizumi hospital in nerima ward (an urban area), 
Tokyo between June 2013 and september 2014. ohshima island is located 
120 km away from the center of Tokyo, and the population is approximately 
8,000 with relatively few inflow and outflow. ohshima medical center is the 
only hospital that provides psychiatric care in the island. patients who vis-
ited ohshima medical center were first enrolled, and sex- and age- matched 
patients in ohizumi hospital were then recruited. values of interest were 
compared, using independent t-test or chi-squared test. linear regression 
analysis was performed to identify factors that were associated with the 
degree of resilience. clinical assessments included the resilience scale 
(rs), the euroQol and the positive and negative syndrome scale.
Results: sixty-four subjects have been included so far (39 in ohshima 
island and 25 in the urban area). no significant difference was found in 
the rs score between those two groups (104.2 ± 26.3 in ohshima island 
and 107.2 ± 19.4 in the urban area, p=0.63). The linear regression analysis 
revealed that the longer duration of illness and higher visual analogue scale 
score in the euroQol were significantly associated with greater rs score 
(p=0.04 and p=0.02, respectively) whereas the illness severity and use of 
any social resources failed to show any association with the resilience level.
Conclusion: patients with schizophrenia living in the island and urban area 
show comparable degrees of resilience despite markedly different lifestyles. in 
addition, greater resilience level in those with longer duration of illness may rep-
resent their psychological strength obtained through their illness experiences.
id: 2081321

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

Functional and Psychosocial Outcome S159 

Functional and Psychosocial Outcome

neurocogniTion, premorbid 
adJusTmenT, and psychopaThology as 
predicTors of funcTional sTaTus and 
QualiTy of life in schizophrenia
anthony o ahmed, phd1; kristin m hunter2; gregory p strauss3

1. Psychiatry, Weill Cornell Medical College, White Plains, NY, USA; 
2.  Counseling and Human Development Services, University of Georgia, 
Athens, GA, USA; 3.  Psychology, State University of New York at 
Binghamton, Binghamton, NY, USA

Background: neurocognitive deficits and psychopathology have been observed 
to contribute to disability in schizophrenia. studies have also linked deficits in 
premorbid adjustments to neurocognition and functional outcomes in schizo-
phrenia. using canonical correlational analyses (cca) and structural equation 
models (sem), we addressed: 1) whether specific profiles of premorbid adjust-
ment predict neuropsychological functioning in adulthood; 2) whether domain-
specific neurocognitive deficits predict functional status over and above general 
intellectual ability; 3) the degree to which neurocognitive effects on functioning is 
transmitted through changes in positive and negative symptoms.
Methods: in 292 people with schizophrenia, current neuropsychological 
functioning and intelligence were indexed via the rbans and Wais-iii 
respectively. The reading subtest of the Wide-range achievement Test 
assessed premorbid intelligence. participants completed the premorbid 
adjustment scale, the schedule for the deficit syndrome and the scale for 
the assessment of positive symptoms as measures of premorbid adjust-
ment, negative, and positive symptoms respectively. psychosocial function-
ing was measured with the level of functioning (lof) scale.
Results: The cca linked poor scholastic performance in childhood and 
early and late adolescence and poor school adaptation in childhood and 
late adolescence to deficits in working memory, delayed memory, atten-
tion, global neurocognition, premorbid iQ and adult estimated iQ. cca 
also linked deficits in all neurocognitive variables except visual search to 
hospitalization, employment, independent living skills, and overall level of 
function. There was mixed evidence that neurocognitive domains predict 
lof independently of iQ. for overall level of function, working memory 
remained a significant predictor; whereas delayed memory remained signifi-
cant for employment, independent living skills (along with attention), and 
duration of hospitalization. an sem model that included neurocognition 
and negative symptoms as mediators on the path to disability and positive 
symptoms as a direct predictor of disability best fit the data.
Conclusion: early premorbid adjustment profiles contribute to adult neu-
rocognitive impairments in schizophrenia. Working and delayed memory 
deficits may independently contribute to some aspects of psychosocial dis-
ability over deficits in general intellectual ability. unlike negative symptoms, 
positive symptoms contribute to disability independent of neurocognition.
id: 2093971

eThnic variaTions in ouTcome during 
The 5-years folloWing a firsT episode of 
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1. Psychosis Studies, Institute of Psychiatry, Psychology and 
Neuroscience, KCL, London, United Kingdom; 2. National 
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3. Bioinformatics, Social Genetic and Developmental Psychiatry 
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King’s College London, London, United Kingdom

Background: admission to hospital remains the most expensive form of 
psychiatric treatment; however, little is known about predictors of illness 
course and hospitalization over the first few years after a first episode of 
psychosis (fep). in this study we identified the pattern and predictors of 
hospitalization of patients with fep for those of white, black and other 
(i.e. asian and mixed ethnicity) ethnicity
Methods: 353 patients (41% black, 35% white and 24% other ethnicities), 
aged 20–64 who met icd-10 criteria for non-organic psychosis (f20-
f29 and f30-f33) (scan Who, 1992), were followed up after a fep in 
london between 2002 and 2011. data on outcomes were collated via an 
electronic patient journey system (e-pJs) (uk nhs)
Results: during the course of  the illness, the ethnic groups didn’t dif-
fer in age (p=0.82), gender (p=0.70), dup (p=0.61), duration of  follow 
up (p=0.30), employment (p=0.61) and presence of  anti-social behavior 
(p=0.36). a higher proportion of  patients of  black ethnicity lived alone 
(x2(4)=14.8 p=0.005) or were either separated or divorced (x2(4)=28.3 
p<0.001). ethnic groups didn’t differ in symptom severity during psy-
chotic episodes (x2(4)=4.6 p=0.32), negative symptoms (x2(4)=4.5 
p=0.34) nor likelihood of  having had a remission (x2(2)=1.9 p=0.40). 
including the index episode, patients of  black ethnicity had more hospi-
tal admissions (ci=0.87–0.98 p=0.02) with an average inpatient stay of 
156.7 days. ethnic groups were equally likely to require compulsory treat-
ments (or=0.45 ci=0.18–1.13 p=0.09); however, the likelihood of  police 
involvement during admissions was higher for patients of  back ethnicity 
(or=1.74 95%ci=1.11–2.73 p=0.02). a  number of  different antipsy-
chotics prescribed over 5  years was higher for patients of  black ethnic-
ity (iQr=1–5)(ci=0.84–0.99 p=0.03); though rates of  treatments with 
clozapine was similar across all ethnic groups (x2(4)=1.02 p=0.91). ethnic 
groups did not differ in rates of  transition of  baseline diagnosis of  schizo-
phrenia (ci=0.70–1.13 p=0.32), bipolar affective disorder (ci=0.82–1.67 
p=0.40), schizoaffective disorder (ci=0.57–2.17 p=0.75) and other psy-
chosis (ci=0.78–1.29 p=0.98)
Conclusion: in a 5-year course of  psychosis patients of  black ethnicity 
had more frequent and prolonged hospitalizations compared to other 
ethnicities. This difference isn’t explained by clinical presentation at base-
line, but may be contributed to by a lack of  social support and struggle 
of  london psychiatric services to provide optimum care for their black 
patients
id: 2114230

neuropsychological performance in 
schizophrenia subJecTs WiTh high and 
loW social funcTioning

eva c alden; derin cobia, phd; James l reilly, phd; matthew 
James smith, ph.d.
Psychiatry and Behavioral Sciences, Northwestern University, 
Chicago, IL, USA

Background: schizophrenia is characterized by poor social functioning 
(e.g., social relationships, occupational outcomes). This impairment is the 
ultimate treatment target to facilitate recovery. The literature suggests that 
targeting cognitive functions for treatment will contribute to improved 
social functioning, yet there is limited evidence-based specificity regarding 
the most appropriate targets for intervention. Thus, we attempt to identify 
a specific cognitive treatment target by comparing six domains of cognitive 
functioning between individuals with schizophrenia (scz) who were identi-
fied as having high social functioning (hf) and low social functioning (lf). 
This approach may provide a new ecologically valid method to understand 
the specific cognitive functions that are related to functional recovery.
Methods: a  sample of 60 scz and 45 controls (con) completed three 
independent measures of social functioning, including interview-based 
social attainment, a social competence role-play, and lab-based functional 
capacity task. subjects also underwent neuropsychological evaluation that 
generated scores in the following domains: processing speed, attention, 
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verbal working memory, nonverbal working memory, verbal learning, and 
problem solving and reasoning. cluster analysis techniques using the social 
functioning measures generated clusters representing hf and lf in scz. 
We used manova to identify an overall group effect and between-group 
differences in cognition.
Results: The cluster analysis revealed two distinct groups, consisting of 
29 hf-scz and 31 lf-scz. We found neuropsychological performance 
differences across the three groups (f=13.5, p<.001) with con generally 
outperforming both scz groups. post-hoc tests revealed that scz-hf had 
elevated verbal working memory compared to scz-lf (p≤.05, d=.78), but 
did not differ on other domains. con had higher verbal working memory 
performances than both hf-scz (p≤.05, d= -.76) and lf-scz (p<.001, d=
-1.30).
Conclusion: This study demonstrated that a sample of scz could be char-
acterized as high or low functioning based on several measures of social 
functioning using cluster analysis. findings show that the high and low 
functioning groups only differed on verbal working memory, even when 
controlling for verbal intellect. our results suggest individuals with schizo-
phrenia are able to function well in the community despite cognitive deficits 
and that verbal working memory may be a critical treatment target for the 
functional recovery from schizophrenia.
id: 2084102

helicopTer parenTing and self-sTigma 
ToWard seeking help for serious 
menTal illness

sarah atkey, bah; richard zeifman, bsc; Wendy zhao, ma; 
rebecca young, ma; gordon flett, phd; Joel goldberg, phd
Psychology, York University, Toronto, ON, Canada

Background: despite the availability of effective means for dealing with 
serious mental health issues, the majority of adolescents fail to seek needed 
treatment. research has shown that one reason relates to the fear of shame 
and self-loathing that can be associated with seeking help. The phenom-
enon of internalization of negative attitudes toward mental illness has been 
termed self-stigma, and has been found to be an important barrier to seek-
ing help (vogel, Wade & haake, 2006). research has not yet explored how 
different styles of parenting may contribute to the development of ado-
lescents’ self-stigmatization and attitudes towards seeking treatment. one 
form of parenting style that may be relevant has been termed helicopter 
parenting (schiffrin et  al., 2013), which has identified parents who tend 
to be overbearing in contrast to parental autonomy support styles which 
encourage children to develop a sense of independence. empirical stud-
ies to date have determined that helicopter parenting has been associated 
with lower levels of well-being and increased susceptibility toward mental 
health problems (le moyne & buchanan, 2011). our research extends this 
initial work by exploring whether adolescents who report being raised with 
helicopter parenting style are more likely to experience reluctance to seek 
treatment.
Methods: students from a metropolitan secondary school (n = 87) com-
pleted a series of questionnaires related to stigma of mental illness, attitudes 
toward seeking help and perceived parenting styles. participants answered 
questions about how they perceived their parents’ style of parenting on two 
scales, helicopter parenting and parental autonomy support.
Results: There was a significant negative correlation between self-stigma of 
seeking help and the autonomy support scale (p < .05). multiple regression 
analysis revealed that both reduced autonomy support (beta =  -.32, p < 
.05) and heightened helicopter parenting (beta = .23, p < .05) were signifi-
cant predictors of self-stigma of seeking help.
Conclusion: These findings are the first to explore the relationship between 
parenting styles and hesitancy to seek help amongst adolescents. The 
results indicate that parents may play a vital role in the development of 
adolescents’ feelings toward mental illness and their willingness to seek 

help. parenting that is not overbearing, but rather encouraging of indepen-
dence allows adolescents to experience less shame and be more comfortable 
with seeking help for mental health issues.
id: 2086727

decline in social and role funcTioning 
prior To baseline in The napls 2 high-
risk sample

andrea auther, ph.d.1; ricardo e carrión, phd1,2; Jean 
addington, phd3; carrie e bearden, ph.d.4; kristin cadenhead, 
m.d.5; Tyrone cannon, phd6,7; daniel mathalon8; Thomas 
mcglashan7; diana perkins9; larry J seidman, phd10; ming 
Tsuang5; elaine Walker11; scott W Woods7; barbara cornblatt1,2

1. Psychiatry Research, The Zucker Hillside Hospital, Glen 
Oaks, NY, USA; 2. Center for Psychiatric Neuroscience, 
Feinstein Institute for Medical Research, Manhasset, NY, USA; 
3. Psychiatry, University of Calgary, Calgary, AB, Canada; 
4. Semel Institute for Neuroscience and Human Behavior, 
University of California, Los Angeles, Los Angeles, CA, USA; 
5. Psychiatry, University of California, San Diego, La Jolla, 
CA, USA; 6. Psychology, Yale University Shcool of Medicine, 
New Haven, CT, USA; 7. Psychiatry, Yale University School of 
Medicine, New Haven, CT, USA; 8. Psychiatry, University of 
California, San Francisco, San Francisco, CA, USA; 9. Psychiatry, 
University of North Carolina at Chapel Hill, Chapel Hill, NC, 
USA; 10. Psychiatry, Harvard Medical School at Beth Israel 
Deaconess Medical Center, Boston, MA, USA; 11. Psychology, 
Emory University, Atlanta, GA, USA

Background: high-risk syndromes typically require the presence of attenu-
ated positive symptoms that have onset or worsened in the year prior to 
study entry. although positive symptoms meeting this criterion are strong 
predictors of psychosis, functional deficits are also often present at base-
line and can enhance the prediction of those at greatest risk (cannon et al, 
2008). however, it is unclear whether these functional deficits are stable 
prior to baseline or if  they show declines similar to positive symptoms 
in the year prior to entry. This poster will examine this issue in a large 
high-risk sample using two functioning measures specifically developed 
for this population: the global functioning:social (gf:s) and global 
functioning:role (gf:r) scales (cornblatt et al, 2007).
Methods: The sample includes 1045 subjects (765 high-risk patients, 280 
controls) enrolled in the 8-site north american prodrome longitudinal 
study (napls) phase 2 sample. The gf:s and gf:r scales are rater 
administered measures with scores ranging from 1 (extreme problems) to 10 
(superior functioning). The gf:s emphasizes peer relationships and gf:r 
assesses achievement in role setting (school vs work). high-risk symptoms 
were assessed with the structured interview of prodromal syndromes 
(sips).
Results: The gf scales significantly correlated with sips total negative 
symptoms(r=-.53 social, r=-.47 role), but not with total positive symptoms. 
baseline gf:s and gf:r mean scores were significantly lower in patients vs 
controls (gf:s-6.19 vs 8.85; gf:r-5.96 vs 8.56; both p<.001), as were the 
highest and lowest gf scores in the year prior to baseline (p values<.001). 
a significant 3-way interaction (group x domain x functional change over 
the past year) was observed. patients showed a significant decline from 
highest to current and from current to lowest functioning in both social 
and role domains (p values<.01), compared to controls. There was also a 
significant change from highest to current social and role functioning in the 
year prior to study entry for converters relative to non-converters (p≤.05).
Conclusion: in summary, social and role functioning were found to be inde-
pendent of positive symptoms. however, similar to positive symptoms, 
social and role functioning showed a distinct pattern of decline in the year 
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prior to baseline. importantly, this decline was significantly greater in con-
verters versus non-converters, highlighting that functional decline prior to 
baseline has the potential to enhance psychosis prediction.
id: 2118791

associaTion beTWeen long-Term 
healTh-relaTed QualiTy of life and 
employmenT sTaTus among paTienTs 
sWiTching To lurasidone: analysis of 
The 6-monTh open-label eXTension of a 
schizophrenia sWiTch Trial

a george awad1; daisy s ng-mak2; krithika rajagopalan2; 
Timothy e niecko, ms3; antony loebel4

1. Department of Psychiatry, University of Toronto, Toronto, ON, 
Canada; 2. Sunovion Pharmaceuticals Inc, Marlborough, MA, 
USA; 3. Niecko Health Economics, LLC, Kalamazoo, MI, USA; 
4. Sunovion Pharmaceuticals Inc, Fort Lee, NJ, USA

Background: previous results from a 6-week open-label switch trial (core 
study ncT01143077) demonstrated that antipsychotic treated with schizo-
phrenia who switched to lurasidone reported significant improvements in 
health-related quality of life (hrQol). given the importance of employ-
ment in functional recovery among those with schizophrenia, this analysis 
evaluated the effect of lurasidone on hrQol from the 6-month exten-
sion trial of ncT01143077and also assessed hrQol differences, if  any, 
between the employed and unemployed.
Methods: lurasidone (40 mg/day-120 mg/day) data from the 6-month 
extension trial of stable but symptomatic outpatients with schizophrenia 
or schizoaffective disorder who previously completed the core study was 
analyzed. personal evaluation of Transition in Treatment (peTiT) scale, 
a 30-item measure of 2 domains (psychosocial and adherence) with higher 
scores denoting better hrQol, was used to collect data at the core study 
baseline (week 0) and the extension study endpoint (week 30). all patients 
with full or part-time work were categorized as employed while all others 
were categorized as unemployed. peTiT score changes between employed 
and unemployed were compared using ancova adjusting for age, gender, 
study treatment, and baseline peTiT score.
Results: of the 95 patients who completed the extension trial and peTiT 
scale, 15% (n=14) were employed and 85% (n=81) were unemployed at 
baseline. for employed and unemployed patients, the mean (sd) core study 
baseline peTiT total score was 38.3 (9.0) and 33.2 (8.7) and week 30 scores 
were 46.1 (7.4) and 37.7 (8.8), respectively. adjusted least-square (ls) mean 
(95% ci) peTiT total score change was 9.6 (6.0 - 13.1) for employed patients 
compared to unemployed patients 4.2 (2.7 - 5.7), p=0.008. ls mean change 
in peTiT psychosocial domain score was 7.3 (4.3–10.3) for employed vs. 
3.1 (1.9–4.4) for unemployed patients (p<0.05). similarly, mean change 
in peTiT adherence domain score was 2.2 (1.2–3.2) for employed vs 1.1 
(0.7–1.4) for unemployed patients, respectively (p<0.05).
Conclusion: This analysis demonstrates that both employed and unem-
ployed patients with schizophrenia that are switching to lurasidone was 
associated with long-term improvement in hrQol. While the unemployed 
group had a smaller magnitude of hrQol improvements, future observa-
tional research of lurasidone effects on recovery may shed light on hrQol 
impact and consequent employment status.
id: 2119377

neurological sofT signs (nss) in The 
clinical course of schizophrenia: 
resulTs of a meTa-analysis

silke bachmann; christina degen; christina herold; franz Josef 
geider; Johannes schröder

University of Heidelberg, Section of Geriatric Psychiatry, Institute 
of Gerontology, Heidelberg, Germany

Background: neurological soft signs (nss) comprise subtle deficits in sen-
sory integration, motor coordination, and sequencing of complex motor 
acts which can be established in the majority of schizophrenia patients 
including first-episode cases and neuroleptic-naïve first-episode patients 
prior to medication exposure. however, recent studies clearly demonstrate 
that nss are not a static feature of the disease but vary in the clinical course 
of the disorder.
Methods: This effect was further investigated in a meta-analysis which 
involved 17 longitudinal studies published between 1992 and 2012. studies 
included between 10 and 93 patients with schizophrenia spectrum disor-
ders (total number 858) with follow-up periods between 2 and 208 weeks. 
beside the neurological examination scale, the cambridge neurological 
inventory and the heidelberg nss scale were used to investigate nss.
Results: all but three studies found nss to decrease with remission of psy-
chopathological symptoms. This effect was more pronounced in patients 
with a remitting than a chronic course (cohens d 0.81 vs. 0.28) and was 
significantly correlated with length of the follow-up period (r=-0.64) but 
not with age (r=0.28). nss scores did not decrease to the level typically 
observed in healthy controls.
Conclusion: from a clinical perspective, nss may therefore be used to iden-
tify subjects at risk to develop schizophrenia and to monitor the disease 
process.
id: 2119475

a prospecTive sTudy of aTTiTudes 
ToWards involunTary admission 
and Their clinical deTerminanTs in 
paTienTs from acuTe illness Through To 
recovery

emma bainbridge, mb bch bao, mrcpsych1; brian hallahan1; 
david mcguinness1; agnes higgins3; kathy murphy1; patricia 
gunning2; John newell2; colm mcdonald1

1. College of Medicine, Nursing and Health Sciences, National 
University of Ireland, Galway, Galway, Ireland; 2. HRB Clinical 
Research Facility, National University of Ireland, Galway, Galway, 
Ireland; 3. School of nursing and midwifery, Trinity College Dublin, 
Dublin, Ireland

Background: The aim of this study was to assess attitudes towards coercive 
treatment and their clinical determinants in individuals detained involun-
tarily shortly after their admission and three months after revocation of 
their involuntary admission order, when they had returned to their baseline 
clinical condition
Methods: Three hundred and thirteen consecutive involuntarily admit-
ted patients over a 30 month period in a regional catchment areas service 
were invited to participate and 205 were recruited. clinical data collected 
included client assessment of Treatment (caT), structured clinical 
interview for dsm-iv axis i disorders (scid-1), brief  psychiatric rating 
scale (bprs), scale for assessment of insight in psychosis (sai-e), global 
assessment of functioning (gaf), hogan drug attitude inventory 
(hdai), macarthur admission interview at admission and three months 
post revocation. multivariate analyses were employed to assess the optimal 
determinants of variation of attitudes towards their care
Results: of the two hundred and five individuals who participated at base-
line, one-hundred and twenty seven (61%) completed follow-up. The most 
common axis i  diagnoses was schizophrenia (n=43, 33.9%) and bipo-
lar affective disorder (n=39, 30.7%). significant improvements in bprs 
(p<0.001), sai-e (p<0.001), gaf (p<0.001), caT (p=0.027), hdai 
(p<0.001), procedural justice (p=0.001), and attitudes to the process of 
admission (p=0.001) were detected at follow-up.
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a multiple linear main effects regression model demonstrated that greater 
insight at baseline (p=0.002) was associated with higher caT scores, 
while psycho-active substance misuse (p=0.005) and higher bprs scores 
(p=0.02) were associated with lower baseline caT scores (p=0.01) after 
adjusting for baseline values of several different clinical variables including 
gender, diagnosis, psycho-active substance use, seclusion and restraint. in 
addition, age (p<0.01) and baseline bprs scores (p<0.01) had a significant 
positive effect on attitude change over time (caT score) adjusting for sev-
eral other clinical variables
Conclusion: This study highlights that the best predictors of positive atti-
tudes towards involuntary admission and treatment were likely illness 
related factors such as symptomatic improvement, good insight and less 
substance misuse. coercive experiences such as seclusion and restraint, 
were not associated with negative attitudes towards care when other clinical 
factors were accounted for
id: 2094193

The moderaTing role of moTivaTional 
deficiTs on neurocogniTive 
funcTioning across The course of 
schizophrenia

bruno biagianti, md; danielle schlosser, phd; rachel loewy, 
phd; sophia vinogradov, md
Psychiatry, UCSF, San Francisco, CA, USA

Background: neurocognitive impairment in schizophrenia under-
mines patients’ ability to adhere and benefit from evidence-based 
interventions, impacts everyday functioning and subsequent perpetu-
ation of  disability. evidence suggests that cognitive test performance 
is not purely a measure of  ability and can be influenced by several 
psychological variables, including motivation. although poor effort 
and decreased motivation are known to affect performance on cogni-
tive testing little work has examined the relationship between moti-
vation, neurocognition and functional outcome in individuals with 
schizophrenia.
Methods: in this cross-sectional design, a total of 198 participants com-
pleted study measures, including 60 participants at clinical high risk for 
schizophrenia, 60 recent-onset schizophrenia participants and 78 chronic 
schizophrenia participants. We examined cognitive measures recommended 
by the measurement and Treatment research to improve cognition in 
schizophrenia initiative (maTrics). To index motivational system func-
tioning, we assessed anticipatory versus consummatory pleasure (using 
the Temporal experience of pleasure scale (Teps)), and behavioral drive, 
behavioral inhibition, and reward responsivity (using the behavioral 
inhibition scale/behavioral activation scale (bis/bas)). symptom sever-
ity using the panss and functional status using the global assessment of 
functioning were also assessed.
Results: level of anticipatory pleasure, behavioral drive and reward respon-
sivity were significantly and positively correlated with maTrics global 
cognitive test performance, a relationship that held after statistically con-
trolling for symptom severity and overall functioning.
Conclusion: motivational and cognitive deficits are core features of 
schizophrenia, present prior to the onset of  psychosis and both closely 
linked with functional outcomes. findings in the present study provide 
strong support for a robust and reliable relationship between motivation 
and cognitive performance. The assessment and interpretation of  cog-
nitive impairment in schizophrenia should consider potential moderat-
ing variables such as effort and motivation. Treatment approaches that 
target synergistically multiple key determinants of  long term outcome, 
including deficits in neurocognition and motivation, are likely to yield 
significant improvements in real-world functioning for individuals with 
schizophrenia.
id: 2119626

failing To benefiT: sysTemaTic revieW 
and meTa-analysis of ‘learning 
poTenTial’ idenTifies subgroup ThaT is 
aT highesT risk for non-response To 
psychosocial inTervenTion

Joseph bisoglio; Joshua e mervis, b.a.; nicholas curcio; Jimmy 
choi, psyd
Division of Mental Health Services and Policy Research, Columbia 
University Medical Center, New York, NY, USA

Background: psychosocial interventions can reduce the cognitive and func-
tional deficits prevalent in schizophrenia. however, effects are typically 
modest and outcomes heterogeneous. a better understanding of individual 
response to intervention could aid clinical decision making and improve 
treatment outcomes. The dynamic Wisconsin card sorting Test (d-WcsT) 
is a test-train-retest administration of the standard WcsT used to identify 
individual ‘learning potential.’ subjects are categorized according to three 
groups: high scorers (hss), learners (ls), and non-retainers (nrs). We 
conducted a systematic review and meta-analysis of the d-WcsT literature 
to examine the relative frequency of each group, neurocognitive differences, 
and response to intervention.
Methods: We identified 11 studies reporting data on relative frequency 
(n=628), 6 studies on neurocognitive performance (n=442), and 3 studies 
on response to intervention (n=87). We calculated mean relative frequen-
cies with confidence intervals, and effect sizes for the neurocognitive differ-
ences between the groups. for response to intervention, we ran chi-squared 
tests and calculated odds ratios (or).
Results: across 9 different sites from 3 different counties, the mean relative 
frequencies for each group were hss: 45.7% [39.05%, 52.43%], ls: 36.1% 
[31.87%, 40.33%], and nrs: 18.2% [13.63%, 22.77%]. There was complete 
separation in the neurocognitive proflies of the three groups, with hss > 
ls (d = .377*), hss > nrs (d = .994***), and ls > nrs (d = .623***). 
for response to psychosocial intervention, 70% of hss were classified as 
‘responders’, and 53% of ls, but only 6% of nrs. The effect of group on 
outcome was highly significant (X2=19.46, p <0.0001). We then chose to 
examine the predictive value of nr status versus the other two groups (hss 
and ls). nr status was highly predictive of poor response to psychosocial 
intervention (or=26.44, p=0.002).
Conclusion: results of the meta-analysis strongly suggest that the d-WcsT 
is a useful diagnostic tool, revealing 3 distinct neurocognitive subgroups, 
which would be missed using the standard WcsT. The severe non-respon-
siveness of the nrs (94%) suggests a significantly large (18%) subgroup 
of patients at high risk for treatment failure. clinically, these patients may 
need an alternative approach (e.g., errorless learning). moreover, when 
unaccounted for, this subgroup represents a potential research confound, 
diluting effect sizes and obscuring the benefits of an otherwise efficacious 
intervention.
id: 2116939

primary negaTive sympToms and 
remission in firsT-episode psychosis: a 
longiTudinal approach

michael bodnar; ashok k malla; ridha Joober; martin lepage
McGill University, Montreal, QC, Canada

Background: negative symptoms are consistently related to a worse func-
tional outcome and represent an unmet therapeutic need in people with 
psychosis. The importance of negative symptoms was highlighted in 2005 
when both positive and negative symptoms were included in the consensus 
definition of remission in schizophrenia. however, no study to date has 
investigated the direct relationship between primary negative symptoms 
and remission.
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Methods: using a large, well defined sample, we set out to explore primary 
negative symptoms in relation to remission in people with a first-episode of 
psychosis (fep). This study included 350 fep patients who were treated 
over a 2 year period in a specialized early intervention program. remission 
was defined following the 2005 consensus definition (andreasen et al, am J 
psychiatry, 162:441–449). primary negative symptoms were identified using 
a persistent negative symptoms (pns) definition, i.e., having at least one 
negative symptom rated at moderate or greater severity sustained for at 
least 6 consecutive months not secondary to positive, depressive, and extra-
pyramidal symptoms.
Results: after one year of treatment (n=350), 276 (79%) of the fep 
patients were not considered to be fully remitted with 158 (57%) not achiev-
ing remission due to negative symptoms alone. notably, 102 (37%) patients 
presented with primary negative symptoms with avolition and anhedonia 
being the most prominent (n=71, 25.7%); 70 (25%) had secondary nega-
tive symptoms. importantly, 69% were remitted on positive symptoms at 
month 12. after two years of treatment (n=232), 174 (75%) of the fep 
patients were not considered to be fully remitted with 100 (57%) not achiev-
ing remission due to negative symptoms alone. notably, 61 (35%) patients 
presented with primary negative symptoms with avolition and anhedonia 
being the most prominent (n=48, 27.6%); 34 (20%) had secondary nega-
tive symptoms. importantly, 69% were remitted on positive symptoms at 
month 24.
Conclusion: negative symptoms alone account for over half  of the fep 
patients not achieving full remission after two years of treatment in a 
specialized early intervention treatment program with amotivation (avoli-
tion and anhedonia) as the overwhelming negative symptom. considering 
amotivation may be amenable to behavioral interventions, targeting this 
early on in treatment could lead to a better outcome for more people with 
psychosis.
id: 2119449

facTor sTrucTure of The auTonomy 
preference indeX in people WiTh severe 
menTal illness
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1. Psychology, Indiana University-Purdue University Indianapolis, 
Indianapolis, IN, USA; 2. School of Social Work, University 
of Cincinnati, Cincinnati, OH, USA; 3. Center for Psychiatric 
Rehabilitation, Boston University, Boston, MA, USA; 4. Assertive 
Community Treatment Center of Indiana, Indianapolis, IN, USA

Background: people vary in the amount of control they would like to have 
in making healthcare decisions. given the emphasis on patient-centered 
care and shared decision-making, effectively measuring these autonomy 
preferences is critical. The autonomy preference index (api) is a widely 
used measure in the general health domain, but less is known about the 
performance of the scale for measuring preferences of those with severe 
mental illness. The aim of this study was to assess the factor structure and 
performance of the api in individuals with severe mental illness.
Methods: data for this analysis came from three separate studies investigat-
ing autonomy preferences of people with severe mental illness (predomi-
nantly schizophrenia spectrum disorders; n  =  234) who were currently 
receiving outpatient mental health and/or primary care/integrated care ser-
vices. performance of the api was assessed both with regard to preferences 
in psychiatric services and in primary care services. confirmatory factor 
analysis was used to assess the fit of the hypothesized two-factor structure 
of the api (decision-making autonomy and information-seeking auton-
omy); fit was evaluated using three common fit indices: the comparative fit 
index (cfi), the root mean square error of approximation (rmsea), and 
the standardized root mean square residual (srmr).

Results: results indicated that in both conditions, the api did not exhibit 
adequate fit to the two-factor model. Three problematic items were iden-
tified, all of which were reverse-coded in comparison to other items on 
their respective subscales, indicating poor fit may be due to methodologi-
cal factors. These items were dropped, resulting in adequate to good fit 
for all indices with regard to both psychiatric care (X2 = 104.82; df = 43; 
cfi  =  .94; srmr=.076; rmsea=.079) and primary care (X2  =  57.50; 
df = 43; cfi = .97; srmr=.054; rmsea=.053).
Conclusion: overall, results suggest that the api can be used successfully 
in this population with the omission of some items, and that the api func-
tions similarly when respondents are asked about psychiatric services and 
primary care services. The modified api may have clinical and research 
utility for those with severe mental illness in the burgeoning field of auton-
omy in patient-centered healthcare.
grant support for this work was provided by the national institute of 
mental health (r34mh093563, r24mh074670, and r34mh074786).
id: 2088199

affecTive learning deficiTs in 
schizophrenia

kristen r bradshaw, ba1; melanie bennett2; Jack blanchard1

1. Psychology, University of Maryland, College Park, MD, 
USA; 2. Psychiatry, University of Maryland School of Medicine, 
Baltimore, MD, USA

Background: To date, there has been an abundance of  research on emo-
tional memory in schizophrenia, which has shown that individuals with 
the disorder often exhibit a decrement in the recall of  positive stimuli. few 
studies have looked at the relation of  this impairment to negative symp-
toms, and none have used socially affiliative stimuli. With regard to social 
stimuli, recent research has shown that healthy individuals utilize even 
minimal exposure to affective behavioral cues when learning about the 
positive and negative value of  others (bliss-moreau, barrett, & Wright, 
2008). The current study will assess whether individuals with schizophre-
nia exhibit affective learning deficits related to social stimuli. specifically, 
we hypothesize that individuals with schizophrenia, in comparison to 
healthy controls, will show impairments in learning positive affective asso-
ciations with neutral faces, and that this deficit will be associated with 
negative symptoms.
Methods: This is an ongoing study; eight stabilized outpatients with schizo-
phrenia or schizoaffective disorder and seventeen demographically matched 
healthy controls have been recruited to date. participants completed an 
affective learning Task in which they were instructed to memorize neutral 
faces paired with sentences describing positive, negative, or neutral social 
behaviors by imagining the person completing the behavior. afterwards, 
participants viewed the faces without the sentences and made snap judg-
ments about the valence of the faces.
Results: preliminary analyses indicate that controls were able to learn the 
correct affective valence of the faces more likely than chance for faces 
paired with positive and negative behavioral acts, while individuals with 
schizophrenia were able to learn the correct affective valence of faces paired 
with positive, but not negative, behavioral acts. independent t-tests revealed 
that individuals with schizophrenia were less adept than controls at learn-
ing positive associations; t(23) = 2.653, p = .014. further analyses will be 
conducted on an enlarged sample and examine the contribution of negative 
symptoms to affective learning deficits.
Conclusion: The findings suggest that while individuals with schizophrenia 
show largely intact affective learning overall, they are impaired in the ability 
to learn positive affective associations in comparison to healthy controls. 
This impediment may play a role in the diminution of goal-related behavior 
and symptoms of social anhedonia and amotivation.
id: 2096133
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Walking around chapel hill (Wach): 
a piloT eXercise program for 
individuals WiTh schizophrenia

Julia browne, b.a.; david penn, ph.d.; kelsey ludwig
Psychology, University of North Carolina-Chapel Hill, Chapel Hill, 
NC, USA

Background: The purpose of the current study was to develop and evaluate 
the impact of a group, pedometer-based walking program on the health of 
individuals with schizophrenia.
Methods: subjects (n=20) with a diagnosis of  schizophrenia com-
pleted the short form-36 (sf-36), international physical activity 
Questionnaire (ipaQ), multidimensional scale of  perceived social 
support (mspss), 6-minute-Walking-Test (6mWT), positive and 
negative syndrome scale (panss), World health organization Quality 
of  life scale (WhoQol), and were weighed at baseline, post-test and 
1-month follow up. We also collected daily pedometer step count read-
ings and within group mood ratings (taken before and after each group) 
using the positive and negative affect scale, positive mood (panas) 
from all subjects. We developed a walking program that included 30-min-
ute walking groups twice per week for 10 weeks for 2 cohorts of  subjects. 
additionally, all subjects received a yamax dW pedometer to wear dur-
ing all waking hours and were asked to report daily steps and provide 
weekly step count goals.
Results: results from the first cohort of subjects (n=9) will be presented 
in this poster. The current walking program is currently at 40% comple-
tion; but will have all data collected and analyzed by January 2015. Within 
group effect sizes will be calculated for primary domains of interest (physi-
cal health, mental health, physical activity, and social support). Total atten-
dance rate of 76% with 100% attendance rate of 6 out of 9 subjects indicate 
that the walking group is initially viewed as acceptable by subjects. average 
daily steps obtained from pedometer readings indicate that subjects have 
steadily increased physical activity outside of group (5576 steps/day to 6994 
steps/day).
Conclusion: preliminary data on attendance and pedometer readings sug-
gest initial acceptability and success of the walking program (see Table).
id: 2117523

The developmenTal course of social 
and role funcTioning in The prodromal 
sTages of psychosis

ricardo e carrión, phd1,2; majnu John1,3; Jean addington, phd4; 
carrie e bearden, ph.d.5; kristin cadenhead, m.d.6; daniel 
mathalon9; Thomas mcglashan7,8; diana perkins10; larry J 
seidman, phd11; ming Tsuang11; elaine Walker12; scott Woods7,8; 
Tyrone cannon, phd7,8; barbara cornblatt1,2

1. Psychiatry Research, Zucker Hillside Hospital, Glen Oaks, 
NY, USA; 2. Psychiatry, Hofstra/North Shore-LIJ School of 
Medicine, Hempstead, NY, USA; 3. Center for Psychiatric 
Neuroscience, Feinstein Institute for Medical Research, Manhasset, 
NY, USA; 4. Psychiatry, University of Calgary, Alberta, AB, 
Canada; 5. Semel Institute for Neuroscience and Human Behavior, 

University of California, Los Angeles, Los Angeles, CA, USA; 
6. Psychiatry, University of California, San Diego, San Diego, 
CA, USA; 7. Psychology, Yale University, New Haven, CT, USA; 
8. Psychiatry, Yale University, New Haven, CT, USA; 9. Psychiatry, 
University of California, San Francisco, San Francisco, CA, USA; 
10. Psychiatry, University of North Carolina at Chapel Hill, Chapel 
Hill, NC, USA; 11. Psychiatry, Harvard Medical School at Beth 
Israel Deaconess Medical Center and Massachusetts General 
Hospital, Boston, MA, USA; 12. Psychology, Emory University, 
Atlanta, GA, USA

Background: recent work has shown that impaired social and role function-
ing in schizophrenia are vulnerability traits that can improve the prediction 
of impending illness. however, the impact of emerging psychotic symptoms 
on age-related changes in functioning that occur early in development are 
unclear. This study examined the trajectories of social and role functioning 
from adolescence to young adulthood and evaluated age-related changes in 
functioning in clinical high risk (chr) subjects that developed psychosis 
over the course of a 2-year prospective longitudinal study.
Methods: 765 chr subjects and 280 healthy controls (hcs) were enrolled 
and prospectively followed in phase 2 of the 8-site north american 
prodrome longitudinal study (napls). attenuated positive symptoms 
and conversion to full psychosis were measured with the sips. social and 
role functioning was assessed using the gf:social and gf:role scales at 
baseline and every 6 months for up to 2 years. linear mixed-effects models 
estimated the 2-year course of functioning in hcs vs. chr subjects. in 
addition, an accelerated longitudinal cohort approach analyzed the trajec-
tories of gf scores over a broad age span (ages 12–30) in order to deter-
mine the relationship between functioning, age and psychosis conversion 
status.
Results: over the course of 2-years, hcs showed stable and significantly 
higher social and role functioning scores when compared to chr subjects 
(group effect, p<.001). The overall chr group displayed stable moderate 
impairments in both social and role functioning, with improvements over 
time that did not reach, however, normal healthy control levels (time effect, 
p<.001). age-related changes in social functioning varied as a function 
of true-prodromal patients (i.e., chr converters to psychosis) and false-
positives (i.e., subjects that did not develop psychosis during the study). 
a significant age by conversion interaction (p=.0045) indicated that start-
ing in early adolescence chr converters show a reduction in social, not 
role, functioning with advancing age, with the largest impairments seen in 
mid-adolescence (ages 16–18).
Conclusion: These findings suggest that early social functioning in true-
positive prodromal patients shows a deteriorating course that bottoms out 
in mid-adolescence. This critical period of vulnerability coincides with the 
maximum risk period of developing schizophrenia, suggesting that social 
functioning is linked with the neurodevelopmental changes that occur dur-
ing the progression of the illness.
id: 2118187

reduced sensiTiviTy To social reWards 
in schizophrenia

lauren T catalano1; erin a heerey2; Jack J blanchard1; James m 
gold, ph.d.3

1. Psychology, University of Maryland, College Park, College 
Park, MD, USA; 2. Psychology, Bangor University, Bangor, United 
Kingdom; 3. MPRC, University of Maryland, Baltimore SOM, 
Catonsville, MD, USA

Background: facial affect perception has been identified as a deficient social 
cognitive skill that impacts social functioning in schizophrenia (sz). These 
tasks traditionally assess negative affective states (sad, fear, disgust, anger, 

average  
attendance (%)

average daily steps 
at program start

average daily steps 
at current Time

76% 5576 6994

preliminary group attendance and stepcount readings (n=9) (40% 
completion of project)
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etc.), and do not evaluate nuanced positive expressions. further, these tasks 
do not evaluate the positive, rewarding value of expressions that typically 
guide the motivation and desire to engage in social interactions.
Methods: The current study adapted a matching pennies game (shore & 
heerey, 2011) to assess the subjective value of social feedback (genuine and 
polite smiles) in terms of a more common currency: money. patients with 
sz (n = 41) and controls (cn) (n = 19) were instructed to choose the same 
side of a coin as six computerized opponents, each of whom provided dif-
ferent rates of monetary feedback and types of social feedback. in a later 
test phase, participants chose which opponent to play from amongst pairs 
of opponents. a smile discrimination task was conducted to evaluate facial 
affect perception ability. additional recruitment is currently underway.
Results: preliminary analyses indicate that both groups adequately learned 
reward contingencies. a  logistic model estimated preferences for social 
and monetary rewards. cn valued genuine smiles significantly more than 
sz, t(58) = -2.21, p =  .03, and valued money more than sz at trend level, 
t(58) = -1.86, p =  .07. There were no group differences in the valuation of 
polite smiles, t(58) = -.61, p = .54. facial affect perception abilities did not dif-
fer between groups. moreover, the undervaluation of genuine smiles in sz was 
not related to smile discrimination ability (d’), r(40) = .06, p =.70, or catego-
rization bias (c), r(40) = -.04, p = .83. after eliminating questionable learners 
from the analysis, money was no longer differentially valued between groups, 
t(42) = -1.16, p =.25, yet sz still undervalued genuine smiles compared to cn, 
t(42) = -2.78, p = .01. further analyses will examine the contribution of nega-
tive symptoms and trait social anhedonia on preferences for social rewards.
Conclusion: sz failed to use genuine smiles to motivate choices on the 
matching pennies game to the same extent as cn; however, money was 
equally valued. These findings suggest that there is reduced sensitivity to 
social rewards in sz. The undervaluation of social rewards in sz was not 
related to the ability to distinguish between facial expressions, nor was it 
related to a decreased ability to learn reward contingencies.
id: 2090382

early inTervenTion for psychosis 
inTervenTion: a real-life sysTem in 
hong kong.

eric yu hai chen, mbbch md frcpsych1,2; sherry kit Wa 
chan1; Wing chung chang1; christy lm hui1; edwin hm lee, 
mrcpsych, fhkcpsych1

1. Psychiatry, University of Hong Kong, Hong Kong, Hong Kong; 
2. Psychiatry, University of Hong Kong, Hong Kong, Hong Kong

Background: in hong kong, early intervention for psychosis developed in 
the background of a low-resource, high-stigma setting similar to many asian 
locations. prior to early intervention initiatives, there were high reliance on 
inpatient services, crowded outpatient services, and high levels of stigma.
public awareness efforts were aligned with improved access to specialised 
services.
Methods: This is a review of several large scale longitudinal studies carried 
out in first episode psychosis in hong kong over a decade, using largely 
comparable outcome measures. The review aims to characterise the effect 
of intervention in people with different age of onset, as well as with differ-
ent durations of untreated psychosis.
Results: cohort comparisons suggested that intervention may have improved 
aspects of outcome such as suicide, hospitalisation and functioning.
controlled study demonstrates that benefits can be obtained by interven-
tion extending from the second into the third year after psychosis onset. 
long-term follow-up studies suggest that some of these benefits may still 
be discernible many years later. innovative approaches to improving func-
tional and cognitive outcome are being evaluated.
Conclusion: using real-life data from hong kong, it is demonstrated how 
early intervention principles interacted with real-life factors to shape ser-
vice developments and outcomes for psychotic disorders in hong kong.
id: 2118146

psychological predicTors of 
moTivaTion and TreaTmenT aTTendance 
in adolescenTs aT clinical high risk 
for psychosis

christine J cho1,2; Joshua e mervis, b.a.1,2; cheryl corcoran1,2; 
lisa dixon1,2; Jimmy choi, psyd1,2

1. Neurocognitive Rehabilitation Research Lab, Mental Health 
Services & Policy Research, Columbia University Medical Center, 
New York, NY, USA; 2. Psychiatry, Columbia University Medical 
Center, New York State Psychiatric Institute, New York, NY, USA

Background: decreased motivation for goal-directed behavior, such as 
engaging in treatment, is a feature of  schizophrenia and may also be 
the case for those at clinical high risk (chr) for psychosis (schlosser 
et  al., 2014). research suggests that self-esteem and treatment motiva-
tion may be related to constructs that influence treatment adherence. self  
determination Theory (sdT) distinguishes between internal (autono-
mous) motivations for goal-directed behaviors that meet intrinsic needs, 
while external (controlled) motivations are driven by outside reinforce-
ment. greater internal regulation has been associated with self-esteem and 
better treatment engagement, yet external reinforcers may also improve 
treatment engagement by shaping more autonomous regulation over time 
(silverstein, 2010). This study explored how motivation relates to treat-
ment attendance in chr. based on sdT, we hypothesized that better 
treatment attendance would be related to greater baseline controlled regu-
lation and more externalized reasons for entering treatment in those with 
low baseline self-esteem, whereas better treatment attendance would be 
related to greater autonomous regulation and more internalized reasons 
for entering treatment in the high baseline self-esteem group. further, we 
hypothesized that baseline treatment motivation would be a better predic-
tor of  treatment attendance than baseline prodromal symptoms.
Methods: as part of a larger study, 37 adolescents at chr had 30 hours of 
cognitive remediation over 2 months. outcome measures were motivation, 
perceived competency, self-esteem, and symptom severity.
Results: contrary to hypotheses, in those with low baseline self-esteem, bet-
ter treatment attendance corresponded to baseline autonomous regulation 
(ρ= 0.27, p< .05) and more internalized baseline reasons for entering treat-
ment (ρ= 0.29, p< .05). Treatment attendance was inversely related to nega-
tive symptoms in this group. for the high self-esteem group, better treatment 
attendance was related to confidence in treatment efficacy. in the overall 
sample, baseline perceptions of competency were related to treatment atten-
dance in both self-esteem groups (low, ρ= 0.30, p< .05; high, ρ= 0.40, p< 
.01) and were a better predictor of treatment attendance above self-esteem, 
prodromal symptoms, or treatment motivation at baseline (β= 0.29, p= .01).
Conclusion: These results suggest perceived competency and autonomous 
motivation as targets for those with low self-esteem at chr, who are low 
in treatment attendance.
id: 2118070

TraumaTic brain inJury and psychosis in 
gpc members

kristina cieslak1; michelle pato2; peter f buckley, md3; carlos 
pato2; Janet sobell2; yuan zhao4; hongshik ahn4; dolores 
malaspina, md ms msph1

1. Psychiatry, NYU, New York, NY, USA; 2. Psychiatry, USC, 
Los Angeles, CA, USA; 3. Psychiatry, Medical College of Georgia, 
Augusta, GA, USA; 4. Applied Mathematics and Statistics, Stony 
Brook University, Stony Brook, NY, USA

Background: approximately three million individuals in the united states 
sustain traumatic brain injury (Tbi) every year, with documented impact 
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on a broad range of neurological and psychiatric disturbances. mania, 
depression, and psychosis have all been found to succeed Tbi, however 
current studies suffer from a lack of standardized classification for both 
psychiatric symptomatology and extent of injury. additionally, identifica-
tion of subsets of individuals that may demonstrate increased propensity 
for posttraumatic symptoms, and who may share genetic vulnerabilities for 
gene-environment interactions is necessary to better understand, predict, 
and ultimately prevent this phenomenon.
Methods: a sample of 11,489 cases from the genomic psychiatry cohort 
(gpc), a national institute of mental health-managed data repository for 
the investigation of schizophrenia and bipolar disorder, was used for this 
study. participants carried diagnosis on the schizophrenia and bipolar spec-
trums. cases were excluded if  Tbi was deemed causal to the development 
of mental illness; all Tbi occurred after a diagnoses of bipolar or schizo-
phrenia spectrum disorder had been determined. a  k-means clustering 
algorithm was used to probe differences between schizophrenia and bipolar 
disorder associated with variables including onset age, hallucinations, delu-
sions, head injury, and Tbi.
Results: cases were separated into an optimum number of seven clusters, 
with two of the clusters (1 and 4) including all cases with brain injury. The 
correlation between the occurrence of bipolar disorder with psychosis and 
brain injury was not significant for the whole sample, however was signifi-
cantly correlated in cluster 4. 72% of cases in cluster 4 were male, and 99.2% 
of the subjects sustained head injury, with the longest average period of 
unconsciousness among the clusters.
Conclusion: This study demonstrates that Tbi is associated with psychosis 
in bipolar cases, and thus may increase the risk of psychosis in such individ-
uals, lending further weight to the increasing contribution of environmen-
tal factors to the development of psychosis and mental illness. The presence 
of Tbi in this subset of individuals demonstrates that traumatic stressors 
have the ability to impact gene expression in a vulnerable population.
id: 2115194

The rooTs of psychomeTric schizoTypy: a 
disrupTion in basic reasoning

alex s cohen, ph.d.
Psychology, Louisiana State University, Baton Rouge, LA, USA

Background: an important paradox has emerged from the literature 
regarding schizotypy - defined as the personality organization reflecting 
a putative liability for schizophrenia-spectrum disorders. across certain 
cognitive, emotional, social, communicative, quality of life and other func-
tional variables, individuals with schizotypy report experiencing extreme 
levels of psychopathology. These levels have been documented in several 
recent meta-analyses. These impairments are paradoxical in that individu-
als with schizotypy, typically recruited from undergraduate college popu-
lations, should be healthier in virtually every respect than chronic, older 
outpatients with schizophrenia. importantly, on objective evaluations in 
these same domains, individuals with schizotypy fail to show abnormalities 
to any commensurate degree. The present talk will evaluate this issue.
Methods: We will first present data from our lab documenting the stability 
and magnitude of this “objective-subjective dyjunction” in schizotypy; using 
both normative and patient data to anchor the performance of individuals 
with schizotypy. secondly, experimental data from three laboratory studies will 
be presented exploring the roots of this dysjunction. as part of these studies, 
individuals with schizotypy were administered tests of cognitive and emotional 
ability and asked to evaluate their own performance in context of their peers.
Results: collectively, the performance of individuals with schizotypy was 
grossly normal, but they showed a fundamental abnormality in their ability 
to accurately estimate their own behavior. interestingly, in some cases, they 
were unusually accurate in their ability to predict the behavior of others.
Conclusion: our data suggests that schizotypy is characterized by a demon-
strative and predictable reasoning and self-estimation bias. This abnormal-
ity will be discussed in terms of its continuity with schizophrenia-spectrum 

disorders and in terms of potential neural compensation in individuals with 
schizotypy. collectively, these results can inform the development of new 
and sophisticated endophenotypes of the schizophrenia-spectrum; ones 
that can be efficiently evaluated in large groups of people and capitalize on 
the use of multimodal data.
id: 2106188

funcTional ouTcome in individuals 
aT clinical high risk for 
psychosis: modeling The impacT of 
neurocogniTion, funcTioning, negaTive 
sympToms, and conversion To psychosis

barbara a cornblatt, phd, mba1,2; ricardo e carrión1,2; majnu 
John1,2; danielle mclaughlin1; ruth olsen1; andrea auther, ph.d.1

1. Psychiatry Research, Zucker Hillside Hospital, Glen Oaks, NY, 
USA; 2. Center for Psychiatric Neuroscience, Feinstein Institute for 
Medical Research, Manhasset, NY, USA

Background: recent research has found that the persistent functional dif-
ficulties associated with psychosis risk states are determined by multiple 
factors, including neurocognition, functioning, and negative symptoms. 
however, the interrelationships and impact of these variables along with 
the transition to full-blown psychosis on long-term social (i.e., interper-
sonal relationships) and role (i.e., school/work) difficulties is unclear. The 
present study used a structural equation modeling (sem) approach to inte-
grate these factors to determine the specific determinants and pathways that 
lead to poor long-term functioning in a large sample of treatment-seeking 
adolescents and young adults at clinical high-risk (chr) for psychosis.
Methods: 192 chr subjects aged 12–22 (m=15.96, s.d.=2.18) were assessed 
and prospectively followed at the recognition and prevention (rap) 
program (m=3.0 years, s.d.=1.9). neurocognitive performance and negative 
symptom levels were assessed at baseline. social and role functioning was 
assessed at baseline and study end with the gf:social and gf:role scales. 
prodromal symptoms were assessed using the scale of prodromal symptoms 
(sips/sops). model estimation was performed using amos v16. Two sem 
models were built, one for each domain of functioning (i.e., social and role).
Results: The final trimmed models for social (rmsea=0.05, cfi=0.952) 
and role (rmsea=0.069, cfi=0.902,) outcomes had good fit indices. in 
both models, neurocognition and negative symptoms were directly related 
to baseline, but not outcome, social and role functioning. conversion to 
psychosis was directly related to functional outcomes, however, it was not 
the only determinant of long-term functioning. a  comparison of both 
models demonstrated a stable course of functioning from baseline to out-
come. moreover, these pathways were domain specific, that is, baseline role 
functioning was only related to role functioning at study outcome, while 
baseline social functioning was only related to social outcome.
Conclusion: our findings reveal a complex relationship between baseline 
neurocognition, functional impairments, and negative symptoms and long-
term functional outcomes in individuals at chr for psychosis. long-term 
social and role functioning was not entirely dependent on the emergence of 
psychosis, suggesting that early intervention prior to the onset of psychosis 
may have an impact on the early course of social and role functioning and 
possibly limit future disability.
id: 2119442

anTicipaTory pleasure and iTs 
implicaTions on learning in 
schizophrenia

nicholas curcio1; Joshua e mervis, b.a.1; Joseph bisoglio1; 
Joanna m fiszdon, ph.d.2; felice reddy, ph.d.3,4; Jimmy choi, 
psyd1
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1. Neurocognitive Rehabilitation Research Lab, Columbia 
University Medical Center, New York, NY, USA; 2. VA 
Connecticut Healthcare System, Yale University School of 
Medicine, New Haven, CT, USA; 3. VA Greater Los Angeles 
Healthcare System, Los Angeles, CA, USA; 4. Semel Institute for 
Neuroscience and Human Behavior, UCLA, Los Angeles, CA, USA

Background: anhedonia is a hallmark negative symptom of schizophrenia, 
which can be a serious barrier for learning. many patients with schizophre-
nia are less willing to complete treatment tasks that they do not find enjoy-
able. previous studies have demonstrated that patients with schizophrenia 
have impaired reward processing, yet seem to have preserved hedonic expe-
rience. distinctions between anticipatory pleasure (ap), thinking a task 
will be enjoyable, and consummatory pleasure (cp), enjoying a task that 
is presently occurring, have also been identified (gard et  al., 2007), yet 
research has not explored their relationships to math learning. The present 
study sought to establish if  ap or cp was related to learning performance 
in patients with schizophrenia. understanding this relationship may facili-
tate development of intervention programs that target hedonic and cogni-
tive deficits.
Methods: participants included 50 outpatients diagnosed with schizo-
phrenia. The intervention consisted of a 4-week computer-based adap-
tive-difficulty arithmetic training program. assessments at baseline and 
post-treatment included the sans (anhedonia subscale) as a measure 
of state anhedonia, Teps anticipatory and consummatory subscales as 
a measure of task-related anhedonia, and learning (pre-to-post change in 
arithmetic performance scores).
Results: as expected, ap at baseline was negatively correlated with state anhe-
donia (r=-.283, p<0.05). higher baseline ap was related to greater improve-
ment in math performance (r=.297, p<0.05). cp was unrelated to learning 
over the course of the intervention. a scatter plot of a median split (high/
low) revealed that those with low and high levels of state anhedonia had a 
similar distribution of scores for task-related anhedonia, suggesting that task 
and state anhedonia may not be necessarily tied together in this population.
Conclusion: our results indicate that ap is related to learning performance. 
This is the first study examining anhedonia and anticipatory and con-
summatory pleasure in relation to cognitive performance in patients with 
schizophrenia. of interest, the amount that patients enjoyed the task while 
they were doing it was not as important as how much they thought they 
would enjoy doing it again. The findings suggest that ap plays an impor-
tant role in predicting performance and may be more important than cp 
as a treatment target for improving motivation for goal-directed learning.
id: 2118001

The developmenT and validaTion of 
a compuTer-based skills Training (casT) 
package

sara J czaja, ph.d.; philip d harvey, phd
Psychiatry and Behavioral Sciences, University of Miami Miller 
School of Medicine, Miami, FL, USA

Background: people with severe mental illness (smi) such as schizophrenia 
or those with cognitive impairments often experience difficulty performing 
routine everyday tasks such as money or medication management that are 
critical to independent living. Thus, there is increasing interest in develop-
ing treatment approaches to remediate cognitive and functional problems. 
most functional skills training programs require multiple sessions of in-
person training by skilled interventionists in clinical settings, which incur a 
high intervention cost. This presentation will discuss an ecologically valid 
technology-based adaptive training functional skills training package.
Methods: The package was developed using an adaptive training approach. 
adaptive training involves varying the difficulty levels of the to-be-learned 
material based on an individual’s level of ability and current performance. 
specifically, each training module: 1)  identifies the current levels of an 

individual’s ability on the functional task of interest with item response 
theory (irT) strategies; 2)  uses dynamic-titration feedback from imme-
diate task performance to adjust the difficulty of task performance; and 
3) provides immediate trial by trial feedback and, most critically, instruc-
tional responses following errors, followed by repetition of the previously 
failed item. The package includes training modules for a variety of everyday 
functional tasks including money and medication management, shopping, 
travel, and way finding. The package is build so that it can be deployed on 
a variety of technology platforms such as tablets or pcs in a variety of set-
tings (e.g., clinical settings, home environments) and in multiple languages. 
The package is being evaluated with a sample of adult schizophrenic 
patients and non-impaired older adults.
Results: preliminary data indicate that use of a computer-based approach 
is feasible with our participant populations. The participants are able to 
complete the program. further, the package is sensitive to individual dif-
ferences and training performance is related to cognitive abilities such that 
people with higher abilities demonstrate better performance.
Conclusion: The use of a computer-based functional skills training pro-
gram, based on an adaptive training approach, is feasible for older adults 
and patient populations. This type of approach will help to overcome many 
of the logistic problems associated with current functional skills training 
strategies.
id: 2082628

invesTigaTing The role of 
meTacogniTion in neurocogniTive 
impairmenT and funcTional ouTcome in 
schizophrenia: a meTa-analyTic sTudy

geoff davies, bsc1,2; kathryn greenwood, phd1,2

1. Psychology, University of Sussex, Brighton, United Kingdom; 
2. R&D, Sussex Partnership NHS Foundation Trust, Brighton, 
United Kingdom

Background: previous research has identified the significant role of neu-
rocognition in predicting functional outcome in schizophrenia. recent 
estimates, however, suggest that neurocognition explains only about 40% 
of the total variance in functional outcome, and the contribution of psy-
chopathology to this outcome is limited. This has led to the search for 
alternative constructs which account for additional variance in functional 
outcome, and which may prove valuable targets for therapeutic interven-
tion. metacognition, or the ability to reflect on one’s cognitive skills, may 
be one such candidate. metacognition has been demonstrated to correlate 
with neurocognition. There is nascent evidence to suggest that it may predi-
cate functional outcome in schizophrenia, and it has been proposed as a 
potential target of cognitive remediation therapy.
Methods: Two random-effect model meta-analytic procedures were run to 
explore this relationship further firstly investigating the relationship across 
studies of (i) neurocognition and metacognition and secondly investigating the 
relationship across studies between (ii) metacognition and functional outcome.
Results: for the relationship between neurocognition and metacognition, 
the pooled studies sample size comprised 1038 participants across 20 stud-
ies, and a significant mean effect size of 0.28 was found. The relationship 
between individual neurocognitive domains (memory, executive function, 
iQ) and metacognition was also explored.
fewer studies have investigated the relationship between metacognition and 
functional outcome. The pooled studies sample size here comprised 285 
participants across 5 studies, with a significant mean effect size of 0.33. 
both measures of functional capacity and outcome were included
Conclusion: These findings indicate that metacognition may relate differ-
ently to different cognitive domains and support evidence that there may be 
multiple levels of metacognitive processing available to the individual. This 
study also offers evidence that metacognitive ability may predict additional 
variance in functional outcome on top of that already predicted by cogni-
tion alone and offers prima facie evidence that metacognition may mediate 
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the known relationship between neurocognition and function. specific 
metacognitive processes may thus represent valuable targets of cognitive 
remediation and cognitive behavioural interventions.
id: 2119373

adherence To a neW Working memory 
focused cogniTive remediaTion 
Therapy for psychosis

rachael dillon, phd1; april hargreaves1; heike anderson-
schmidt3; aidan corvin1; brian fitzmaurice1; marco castorina1; 
ian robertson1; gary donohoe2

1. Psychiatry, Trinity College Dublin, Dublin, Ireland; 
2. Psychology, NUI Galway, Galway, Ireland; 3. Psychiatry 
and Psychotherapy, University Medical Center Georg-August 
University, Göttingen, Germany

Background: cognitive deficits are recognized as a core symptom of psy-
chosis and are a strong predictor of social and occupational functioning. 
cognitive remediation therapy (crT) has emerged as a research focus in 
recent years demonstrating medium effects sizes across crT programmes 
(Wkyes et al., 2011) but adherence to such programmes is yet to be inves-
tigated. The purpose of this pilot study is two-fold - 1) to investigate the 
rates of adherence to a new working memory focused computerised crT 
programme in a pilot study sample and 2) identify what type of participant 
is likely to drop out of the programme
Methods: participants included 59 outpatients enrolled in a pilot study for 
an 8 week long crT programme. participants completed a neuropsycho-
logical battery at baseline and follow-up and a structured clinical interview 
for dsm-iv axis 1 diagnosis (scid) (first et al., 2002) at baseline.
Results: results showed large non-adherence rates (55.9%) but no significant 
difference between completers of the crT programme and dropouts in terms 
of age, gender, education, diagnosis or iQ. similarly, both groups did not dif-
fer on any neuropsychological measures for episodic or working memory at 
baseline. The two groups did differ significantly however in their measure of 
positive symptoms at baseline for global ratings of hallucinations, severity of 
delusions and severity of bizarre behavior - as measured by the scale for the 
assessment of negative symptoms (saps), (andreasen, 1984) - where positive 
symptoms were associated with poor adherence to the crT programme
Conclusion: The results from this crT pilot study suggest that increased 
positive symptoms may impact adherence to crT and warrant further 
investigation in a larger scale study. further investigation into components 
of adherence including benefits and barriers to treatment, social support and 
insight is necessary in order to better understand who is most likely to adhere 
to crT and ultimately optimize treatment to counter non-adherence rates
id: 2118365
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Background: several randomized control trials have observed mental health 
enhancing effects of exercise among people with schizophrenia. despite 
this, no studies have characterized the effects of a single bout of moderate-
intensity exercise on basic affect (feelings of pleasure and arousal), a key 
component of subjective wellbeing, among people with schizophrenia. 

furthermore, anhedonia (an inability to derive pleasure from normally plea-
surable stimuli) has long been considered a core symptom of schizophrenia, 
thus it is unclear if  individuals with schizophrenia will demonstrate the pat-
tern of increased pleasure post-exercise observed in the general population.
Methods: a randomized crossover design compared affect experienced before, 
during, and after a 14 min bout of moderate-intensity exercise on a treadmill 
to passive sitting. feelings of pleasure and arousal were measured at baseline, 
6 min into the task, immediately post-task, and 10 min post-task using the 
feeling scale and felt arousal scale respectively. Thirty participants enrolled 
in the study; 28 participants completed the study. separate mixed model analy-
ses of variance (anova) were conducted for pleasure and arousal, with test 
order as the between-subject factor, and time and task as within-subject factors.
Results: for pleasure, a significant main effect for time, f(2.2, 57.4)=4.76, 
p=.01, ε=.74, and an interaction effect between time and task f(2.1, 
53.6)=4.86, p=.011, ε=.69, emerged after greenhouse-geisser correc-
tions; there was no main effect for task. no main or interaction effects 
were observed for arousal. Test order had no main or interaction effects on 
either pleasure or arousal. post-hoc bonferroni corrected t-tests (α=.007) 
revealed significant differences between pleasure at baseline and both post 
task, t(27)=2.98, p=.006, and 10 min post-task, t(27)=2.98, p<.001.
Conclusion: This study provides initial support that individuals with schizo-
phrenia can derive pleasure from exercise, similar to the general population. 
Thus exercise may provide a method of regulating affect to improve mental 
health. furthermore, this study provides further evidence that anhedonia, 
as it is currently defined, requires reassessment as a symptom of schizo-
phrenia. finally, the lack of differences between tasks may, in part, explain 
why people with schizophrenia tend to be inactive. future studies should 
examine the links between affective responses to health behaviours such as 
exercise, with adherence to those behaviours.
id: 2113851

macrophage-derived chemokine (mdc, 
ccl22) is associaTed WiTh measures 
of social cogniTion capaciTy in 
schizophrenia

patrick William dunne, ph. d.
Psychiatry, UTHSCSA, San Antonio, TX, USA

Background: social cognition is impaired in schizophrenia, is relatively 
independent of purely neurocognitive domains such as attention or execu-
tive functioning, and may be the strongest predictor of functional outcome 
in this disease. There is growing evidence that the cognitive symptoms of 
schizophrenia are a consequence of an imbalance in the inflammatory 
response to psychosocial stresses that lead to loss of grey and white matter 
in the cns by chronically-activated microglia.
Methods: To test for social cognitive capacity among patients (n=60) and 
healthy controls (n=20), we administered a new social cognition test, the 
Waiting room Task (WrT).
Results: using bead-based flow immunoassay, we found that macrophage-
derived chemokine (mdc, ccl22) plasma levels showed statistically 
significant spearman’s rho scores for correlation with WrT subscales for 
social cognitive capacity and self-referential bias.
Conclusion: mdc is a central activator in the amplification circuit of 
polarized T helper 2 responses that have been shown to be upregulated in 
schizophrenia.
id: 2116383
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Background: previous studies from our group have found an association of 
baseline antioxidant levels with gray matter loss and cognitive functioning 
in early-onset psychosis (fraguas et al., 2012; martinez-cengotitabengoa 
et al., 2012). To date, no previous study has assessed the association between 
antioxidant markers and functional outcome in this population.
Methods: 2-year prospective, naturalistic study assessing adolescents with a 
first episode of early-onset schizophrenia (eos; including schizophrenia or 
schizoaffective disorders) or affective psychosis (eo-afp; bipolar disorder or 
psychotic depression). functioning was assessed at baseline and 1-year 2-year 
follow-up using the child global assessment scale (cgas). Total antioxi-
dant status (Tas) at baseline was determined by standardized spectrophoto-
metric assays. duration of untreated psychosis (dup) was calculated as the 
time elapsed since the emergence of the first psychotic symptom and baseline 
visit. premorbid adjustment was assessed at baseline using the cannon-spoor 
premorbid adjustment scale (pas). bivariate correlations and stepwise linear 
regression models (using baseline cgas, pas and dup as covariates) were 
used to assess the relationship between baseline Tas and cgas at 1-year and 
2-year follow-up. all statistical analyses were performed using spss 18.
Results: Twenty-eight patients with eos (age 15.8 ± 2  years, 72.3% male) 
and 22 patients with eo-afp (16.7 ± 1 years, 68.2% male) comprised the 
study sample. in patients with eos, baseline Tas was significantly corre-
lated with 1-year (r=0.621, p<0.001) and 2-year (r=0.480, p=0.01) cgas. 
no significant correlations were found between Tas and cgas at any 
timepoint in patients with eo-afp. in patients with eos, higher cgas 
scores at 1-year follow-up were significantly predicted by higher baseline 
Tas (r2=0.362) and better premorbid adjustment (r2=0.109), p<0.001; 
whereas higher cgas scores at 2-year follow-up were significantly predicted 
by higher baseline Tas (r2=0.201) and shorter dup (r2=0.101), p=0.004.
Conclusion: higher baseline antioxidant capacity is associated with better 
functional outcome in early-onset schizophrenia. Treatment with antioxi-
dants could improve functional outcome in this population.
supported by the spanish ministry of economy and competitiveness. 
instituto de salud carlos iii, cibersam. madrid regional government 
(s2010/bmd-2422 ages) and european union structural funds, 
fundación alicia koplowitz and fundación mutua madrileña.
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Background: persistent symptoms of schizophrenia are related to func-
tional impairment. pattern is a non-interventional, prospective, cohort 
study designed to evaluate persistent symptoms, burden of illness, caregiver 
burden and pharmacoeconomic outcomes, in outpatients with schizophre-
nia. The pattern study included both a cross-sectional and longitudinal 
phase. here the results of the cross-sectional phase are reported.
Methods: pattern is a 12- to 24-month, prospective, observational study 
of stabilized outpatients with schizophrenia. inclusion criteria: adult 
patients with schizophrenia (dsm iv-Tr/icd-10), as assessed by mini 
international neuropsychiatric inventory (mini), with no psychotic exac-
erbation in the previous 3 months. patients were evaluated by the positive 
and negative syndrome scale (panss), clinical global impression-
schizophrenia (cgi-sch) scale, personal and social performance 
(psp) scale, short form-36 (sf-36), euroQol-5 dimensions and client 
socioeconomic and services receipt inventory (cssri). patients were 
classified as: predominantly negative symptoms, sub-optimally controlled 
positive symptoms, symptomatic remission with poor level of functioning, 
and recovery.
Results: The primary analysis population comprised 1379 patients: 
argentina (n=110), brazil (n=100), canada (n=117), france (n=237), 
germany (n=250), italy (n=219), spain (n=207) and the uk (n=139). 
patients were predominantly male (71%), with a mean age of 44 (standard 
deviation [sd], 11)  years. The main co-morbidities were current or past 
substance abuse (35%), another mental disorder (14%), vascular disease 
(7.8%), gastrointestinal disorders (7.5%) and metabolic disorders (7.5%). 
The mean duration of persistent positive and negative symptoms was 9.6 
(sd, 8.8) and 8.9 (sd, 9.6) years, respectively. Treatment resistance was 
observed in 21% of patients. clozapine use varied between countries, 
ranging from 16% in france to 72% in brazil (overall 29%). symptom 
subgroups were predominantly negative persistent symptoms (39%); sub-
optimally controlled positive persistent symptoms (20%); symptomatic 
remission with poor level of functioning (34%); and recovery (3.0%). more 
than 86% of patients experienced a degree of disability classified as greater 
than mild on the psp scale.
Conclusion: persistent symptoms are prevalent in patients with schizophrenia. 
patients with persistent symptoms experience substantial social impairment 
and differ in terms of their pharmacological treatments cross-nationally.
id: 2096320

subJecTive cogniTive complainTs 
and fear of diagnosTic disclosure 
influence recovery
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Background: recovery from serious mental illness (smi) is a multifaceted 
concept. insight, a construct defined by awareness of one’s illness, may be a 
precursor to recovery (frese et al., 2009). however, insight could promote 
negative consequences, such as awareness of stigma (lysaker et al., 2007). 
stigma also constitutes a barrier to recovery due to avoiding smi disclosure 
for fear of social reprisal (corrigan, 2004). awareness of cognitive symp-
toms is important in understanding smi because cognitive impairment can 
impede insight and recovery goals, such as employment (giusti et al., 2014). 
The purpose of this study was to examine relationships among awareness 
of cognitive symptoms, fear of diagnostic disclosure, and recovery.
Methods: individuals with smi (n=49) were recruited from a community 
mental health center. The structured clinical interview for the dsm-iv 
(first et al., 2002) was utilized for diagnostic confirmation. The stages of 
recovery instrument (andresen et  al., 2006), stigma scale (king et  al., 
2007), subjective scale to investigate cognition in schizophrenia (stip 
et al., 2003), and a cognitive battery were utilized to measure recovery, fear 
of diagnostic disclosure, subjective executive functioning (ef), and objec-
tive ef, respectively.
Results: Three regression analyses were performed to estimate mediation 
(baron & kenny, 1986). recovery was the dv with subjective and objec-
tive ef as iv’s, and fear of disclosure as the mediator. bootstrapping was 
used to determine significance of the mediated effect (bollen & stine, 1990). 
analysis 1 revealed that subjective ef predicted lower recovery scores (b=-
.762, p<.05) but objective ef did not (b=.428, ns). analysis 2 found that 
subjective ef predicted greater fear of disclosure (b=.113, p<.001) but 
objective ef did not (b=.072, ns). analysis 3 revealed that the relation-
ship between subject ef and recovery was non-significant (b=-.228, ns) 
after accounting for the impact of fear of disclosure on recovery (b=-4.992, 
p<.01).
Conclusion: These results indicate that fear of diagnostic disclosure medi-
ated the relationship between ef complaints and recovery. specifically, ef 
complaints predicted greater fear of disclosure, predicting lower recovery. 
objective ef did not predict either factor. This suggests that when stigma 
factors are associated with cognitive awareness, it may negatively impact 
recovery, independent of actual cognitive functioning. areas for future 
research and interventions for smi populations will be discussed.
id: 2089470
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Background: psychosis is associated with severe social dysfunction. 
impaired trust and an insensitivity to positive social cues of others have 
been shown to impact negatively upon social interactions of adults with 
chronic psychosis. however, the tendency to trust and to cooperate changes 
from adolescence to adulthood. as such, the early stages of psychosis 
might present a window of opportunity to foster trust and social sensitivity. 
To elucidate this we investigated interpersonal trust and its impact on social 
interactions in early and chronic psychosis.
Methods: Two multi-round trust games with a pre-programmed cooperative 
and unfair game partner were used to assess changes in trust in response 
to positive and negative social partner behaviour. The sample consisted of 
79 patients with psychosis (39 early and 40 chronic cases) and 140 con-
trols. associations between group status and trust (amount invested) were 
analyzed by means of multilevel random regression analyses. in addition, 
we investigated the associations between trusting behaviour and psychotic 
symptoms in the patient groups.

Results: patients with early and chronic psychosis did not differ in their 
basic trust (initial investments) towards others but both groups had signifi-
cantly lower basic trust than controls (p < 0.01). patients with early psycho-
sis increased their trust towards similar levels as controls (p = 0.37) during 
cooperative interactions. patients with chronic psychosis, in contrast, had 
lower levels of trust than patients with early psychosis and controls (both p 
< 0.01). The three groups did not differ in levels of trust towards the unfair 
game partner. There were no significant associations between (basic) trust 
and symptom levels in early or chronic psychosis patients.
Conclusion: psychosis is associated with compromised (basic) trust 
towards others, regardless of illness phase and symptom levels. suggestive 
of a higher sensitivity to positive social signals, early psychosis patients 
increased their levels of trust towards the levels of controls in response to 
a cooperative interaction partner. in line with earlier research, chronic psy-
chosis was specifically associated with an insensitivity to cooperative others. 
The loss of basic trust paired with an insensitivity to positive social signals 
may aggravate social dysfunction in chronic illness stages. The findings sug-
gest that the early illness stages present a window of opportunity for inter-
ventions that aim to keep the behavioural flexibility towards others intact.
id: 2084511
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Background: While research on self-stigma has focused largely on the conse-
quences of applying negative beliefs regarding mental illness toward oneself  
(livingston & boyd, 2010), an area that has the potential to compound these 
detrimental effects but has received less empirical attention in the context 
of stigma is the cognitive process of fear of negative evaluation; therefore, 
the purpose of this study was to explore fear of negative evaluation in the 
context of responding to encounters with stigma and to examine whether 
this process is associated with symptoms and goal and success orientation.
Methods: forty-one participants with schizophrenia-spectrum disorders 
completed a mixed-methods study involving a semi-structured interview 
(lysaker et  al., 2002)  were descriptions of encounters with stigma were 
coded using content analysis (hsieh & shannon, 2005) to better understand 
fear of negative evaluation in the context of responding to stigma; then, 
participants who discussed fear of negative evaluation regarding stigma 
were compared to those who did not using independent samples t-tests to 
examine differences regarding symptoms and goal and success orientation.
Results: Qualitative descriptions of fear of negative evaluation involved 
cognitive and emotional processing of stigma that were associated with 
negative beliefs about personal success and patterns of withdrawal or iso-
lating. notably, 15 of the 41 participants (36.6%) described fear of nega-
tive evaluation as part of their response to encounters with stigma. Those 
who expressed fear of negative evaluation had significantly higher overall 
symptoms (t=-2.60, p<.01), positive symptoms (t=-2.28, p<.05), negative 
symptoms (t=-2.16, p<.05), and emotional discomfort symptoms (t=-2.29, 
p<.05) as well as lower goal and success orientation (t=2.28, p<.05) than 
those who did not describe fear of negative evaluation.
Conclusion: fear of negative evaluation may be a response to stigma that 
leads to heightened symptoms and lower beliefs about success and targeting 
beliefs surrounding the cognitive process fear of negative evaluation using 
psychosocial treatments may lead to lower symptoms and increased goal 
and success orientation.
id: 2118859
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Background: physical exercise has been shown to be an effective adjunctive treat-
ment in schizophrenia, for positive symptoms, negative symptoms, cognitive 
deficits and cardio-metabolic dysfunction. however, this has yet to be explored 
in first-episode psychosis (fep). poor adherence and high attrition have been 
a problem in previous exercise trials in schizophrenia, so any trial in the fep 
group needs to evaluate interventions which are accessible and engaging.
Methods: This study was a within-subjects feasibility trial of individual-
ised exercise interventions in fep. Thirty participants were recruited from 
early intervention services. each met with a research assistant to formu-
late a 10-week exercise plan, based on their personal incentives, prefer-
ences and required levels of support. participants were also provided with 
a ‘training partner’ (research assistant) for two 1 hour sessions per week 
to facilitate their engagement in chosen activities. adherence and attrition 
were recorded to determine the feasibility of implementing individualised 
exercise in fep. participants also completed a broad range of physical, psy-
chiatric and neurocognitive assessments pre-and-post intervention to deter-
mine suitable outcome measures for future trials.
Results: participants had good adherence to exercise, achieving 107 mins 
of moderate/vigorous exercise per-week. furthermore, only 2 participants 
dropped out during the intervention. measures of cardio-metabolic health, 
positive and negative symptoms, psychosocial functioning and cognitive 
performance showed significant improvement after 10 weeks of exercise. 
blood tests and brain scans were not widely consented to by participants.
Conclusion: We present a standardised method of formulating and delivering 
individualised exercise interventions in fep. We found that exercise interven-
tions which are tailored to individual preferences / needs are engaging and 
accessible for fep patients, widely enabling them to achieve sufficient levels of 
moderate-to-vigorous exercise per week. furthermore, such interventions may 
significantly improve various physical and mental health outcomes in fep, 
although randomised trials are required to establish the magnitude of effect.
id: 2083868
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Background: social functioning is theorized to recruit brain regions from 
the default mode network (dmn), which include the medial prefrontal 
cortex, the posterior cingulate cortex, and the precuneus. in the present 
study, we evaluated whether functional connectivity for dmn networks 
was related to self-reported real-world social functioning.
Methods: schizophrenia (n=30) and healthy control (n=32) subjects com-
pleted a 5-minute resting state scan in addition to the specific level of 

functioning (slof) questionnaire. resting state data was processed using 
independent component analysis to generate 60 intrinsic connectivity net-
works (icns). Within-network connectivity metrics were computed for each 
subject for all 60 networks. We also calculated interconnectivity metrics, 
which reflected the synchrony between the timecourses of all icn pairs. We 
identified two dmn networks for our analyses: i) frontal pole and anterior 
cingulate cortex (icn8) and ii) posterior cingulate cortex and precuneus 
(icn24). We setup a linear regression model to predict social functioning. 
The model included the within-network connectivity values for icns 8 and 
24, as well as the interconnectivity metric between these two networks. We 
determined the presence of any group by network interactions.
Results: significant interactions were found for within network connectivity 
of icn8 and the interconnectivity between icns 8 and 24 when predicting 
the social functioning scores (f7,52=5.055, p<0.001). Thus, we produced 
two follow-up models to assess these relationships for schizophrenia and 
control subjects, separately, which contained metrics for variables with 
significant interactions only. follow-up results indicated the interconnec-
tivity between 8 and 24 predicted social functioning among schizophrenia 
(β=0.42, p=0.03), but not control subjects (β=-0.15, p=0.38). however, 
within network connectivity in the icn8 predicted social functioning in 
control (β=-0.39, p=0.03), but not schizophrenia subjects (β=0.01, p=0.94).
Conclusion: The results suggest that the synchrony between the networks 
containing anterior and posterior portions of the dmn was a stronger 
predictor of social functioning than within-network connectivity for either 
icn alone. These findings are consistent with prior studies indicating that 
the dmn is critical to social functioning. coherence between subsystems 
of the dmn may therefore be critical to social functioning processes.
id: 2079372
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Background: shorter duration of untreated psychosis (dup) in patients 
with early onset psychosis (eop) has been associated with better clinical, 
functional and cognitive outcome (fraguas, 2014a, 2014b). We aimed to 
estimate a cut-off  point for dup, below which the likelihood of better out-
come would be increased.
Methods: a total of 80 subjects (31.3% females, mean age 16.0 ± 1.8 years) 
with first episode eop were enrolled in the study. The best dup cut-off  
point was determined by the highest likelihood ratio for better outcome 
(considered as c-gaf score at 2-year follow-up assessment higher than 
70) by receiver operating characteristic (roc) curve. The level of signifi-
cance was set at p<0.05. all statistical tests were two-tailed using spss soft-
ware for Windows version 18.0.
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Results: mean and median dup were 65.3 ± 54.7 and 49.5  days, respec-
tively. a dup of 57.5 days provided the best trade-off  between sensitiv-
ity (0.587) and specificity (0.765), with an area under curve of 0.703 (95% 
interval confidence 0.587–0.819). dup shorter than 60 days was related to 
better outcome at 2-year follow-up (c-gaf score above 70) (chi-2: 7.662, 
p=0.006).
Conclusion: a dup shorter than 60 days was related to better outcome in 
first episode eop. These findings support the importance of early detection 
programs, which help shorten dup.
references:
fraguas et  al. duration of untreated psychosis predicts functional and 
clinical outcome in children and adolescents with first-episode psychosis: a 
2-year longitudinal study. schizophr res. 2014a;152(1):130–8.
fraguas et al. a longitudinal study on the relationship between duration 
of untreated psychosis and executive function in early-onset first-episode 
psychosis. schizophr res. 2014b;158(1–3):126–33.
id: 2118812

psychosocial funcTioning and 
QualiTy of life in schizophrenia and 
bipolar-i-disorder

beatrice frajo-apor, md1; silvia pardeller1; Tamara plass2; 
irene lehner-adam2; anna rauch1; georg kemmler1; moritz 
mühlbacher2; alex hofer, md1

1. Department of Psychiatry & Psychotherapy, Medical University 
Innsbruck, Innsbruck, Austria; 2. Department of Psychiatry & 
Psychotherapy, Private Medical University Salzburg, Salzburg, Austria

Background: schizophrenia and bipolar disorder rank among the leading 
causes of disability worldwide. This study aims to highlight potential dif-
ferences in psychosocial functioning and quality of life between these two 
patient-groups.
Methods: We present preliminary data of an ongoing cross-sectional study 
on social functioning and quality of life in outpatients suffering from 
schizophrenia or bipolar-i-disorder. psychosocial functioning was assessed 
by means of the german version of the global assessment of functioning 
scale (gaf) and the personal and social performance scale (psp). Quality 
of life was assessed using the german version of the lancashire Quality of 
life profile, the berliner lebensqualitätsprofil (belp).
Results: so far, 46 schizophrenia patients (26 males, mean age 45.9 ± 10.3 years, 
mean panss score 53.4 ± 12.9) and 54 bipolar patients (31 males, mean age 
46.6 ± 11.7 years, mean madrs score 6.7 ± 6.4, mean ymrs score 3.4 ± 4.4) 
have been included. schizophrenia patients showed significant lower psy-
chosocial functioning scores than bipolar patients (gaf: 59.7 ± 12.6 vs. 
67.0 ± 14.0, p=.004; psp: 60.6 ± 13.7 vs 68.9 ± 13.2, p=.008), whereas the two 
groups did not differ in any of the quality of life subscales.
Conclusion: personal and social functioning is an important treatment tar-
get in patients suffering from schizophrenia and bipolar-i-disorder. our 
results highlight the need of disease-specific interventions for the improve-
ment of the psychosocial functioning level. further investigations are 
needed to explore the relationship between quality of life and psychosocial 
functioning in both of our patient samples.
This study is supported by the austrian science fund (fWf), grant num-
ber kli 366.
id: 2085285

TransiTional care: Thinking ouTside 
The boX

megan marie fredrick, m.a.; david leland roberts, ph.d.; 
melissa martinez, md; dawn i velligan, phd
Psychiatry, The University of Texas Health Science Center San 
Antonio (UTHSCSA), SanAntonio, TX, USA

Background: The time of transition from hospital to community services is 
particularly critical for individuals with severe mental illness. as many as 
40% of patients do not attend any outpatient visits in the 30 days follow-
ing discharge. The association of community psychiatry developed guide-
lines for transitions in behavioral health care. We describe concrete ways in 
which a transitional care clinic (Tcc) designed to take care of individu-
als with smi in the immediate post-discharge period (up to 90 days) has 
addressed these guidelines to improve transitions.
Methods: 1)  active outreach to inpatient units. Tcc staff  meet with 
patients, families and inpatient staff  prior to the individual’s discharge. 
hospital staff  use a web-based system available 24-hours/day to make 
intake appointments at the Tcc that are convenient for the patient and 
upload documentation to ensure continuity of care. Tcc staff  call all 
patients prior to the initial appointment to identify any barriers to atten-
dance, and contact all who miss their initial appointment. 2) rapid access 
to services via a group intake procedure. rather than provide individual 
intake appointments, patients are seen in small groups run by a multidis-
ciplinary team. each person briefly describes reasons for admission to the 
hospital and immediate needs, such as lack of medication, substance use 
treatment, housing, insurance). group process is followed by a staff  huddle 
to assign individuals to appointments based on the immediacy of their 
needs. individuals are given a person directed plan containing all initial 
appointments (psychiatric, counseling, and care coordination), care coor-
dination goals and a preliminary transition plan to the next level of care. 
3) cognitive adaptation Training (caT), the use of in home environmental 
supports, established on weekly to twice weekly visits to help individuals 
follow through with treatments, cope and obtain services.
Results: The Tcc has been in operation for 2 1/2 years seeing over 2000 indi-
viduals in transition. initial data support a significant decrease in preventable 
hospital readmissions, and a 85% follow through with first prescriber appoint-
ments after the intake process. despite all of the efforts to get individuals to 
initial intake, show rates for the access group remain at approximately 50%.
Conclusion: successful transition requires novel approaches to meet indi-
vidual needs. future goals include providing transportation
id: 2085902

subJecTive responses To affiliaTive 
inTeracTions in schizophrenia: 
eXamining The conTribuTions of 
negaTive sympToms and plasma oXyTocin

cristina p garcia, bachelor of arts1; J blanchard1; robert W 
buchanan, m.d.2; deanna kelly2; gregory strauss3; James m 
gold, ph.d.2; robert p mcmahon2; Jennifer osing2; heather 
a adams4; William T carpenter, m.d.2

1. Psychology, University of Maryland, College Park, College Park, 
MD, USA; 2. School of Medicine, Maryland Psychiatric Research 
Center, University of Maryland, Baltimore, Baltimore, MD, 
USA; 3. Psychology, State University of New York, Binghamton, 
Binghamton, NY, USA; 4. School of Medicine and Dentistry, 
University of Rochester, Rochester, NY, USA

Background: negative symptoms in schizophrenia are related to substan-
tial deficits in social functioning. although laboratory studies indicate that 
negative symptoms are not associated with impaired hedonic responding to 
laboratory stimuli, few studies have examined responding to affiliative social 
interactions. in this study, we sought to examine if  higher negative symptoms 
are related to diminished pleasure and interest in response to a standardized 
affiliation interaction. further, given findings that oxytocin (oXT) may be 
associated with individual differences in affiliation, we sought to determine 
if  lower plasma levels of oXT contribute to negative symptom severity and 
less positive subjective responding within an affiliative interaction.
Methods: negative symptoms and plasma oXT were measured in 56 indi-
viduals with schizophrenia prior to completing a role-play task intended 
to elicit affiliation and positive affect. following the role-play task, 
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participants completed self-report measures of positive and negative mood 
and subjective reactions to the partner.
Results: negative symptom severity was not related to post-interaction self-
reported mood, reactions to the partner, or willingness to interact with the 
partner in the future. plasma levels of oXT were not related to negative 
symptoms severity nor was oXT related to mood or to subjective reactions 
to the partner after the role-play.
Conclusion: These results indicate that clinical ratings of anhedonia and aso-
ciality are not related to subjective responding to affiliative interactions. oXT 
does not appear to be informative in understanding negative symptoms or 
subjective responding to social interactions within schizophrenia. behavioral 
ratings of social skill and their relation with symptoms and plasma oXT will 
be examined. This research was funded by an nimh grant to W. carpenter.
id: 2117888

The role of family inTervenTion in 
coordinaTed specialTy care for firsT 
episode psychosis

shirley m glynn, ph.d.1; susan gingerich3; kim T mueser, 
ph.d.5; cori cather4; david penn, ph.d.2

1. Semel Institute of Neuroscience and Human Behavior, UCLA, 
Los Angeles, CA, USA; 2. Psychology, UNC, Chapel Hill, NC, 
USA; 3. Independent Contractor and Trainer,, Philadelphia, PA, 
USA; 4. Psychiatry, Massachusetts General Hospital and Harvard 
Medical Schoo, Boston, MA, USA; 5. Center for Psychiatric 
Rehabilitation, Boston University, Boston, MA, USA

Background: There is growing interest in the us in providing coordinated, 
specialized care tailored to meet the needs of individuals experiencing a 
first episode of psychosis. This speciality care often has several compo-
nents, one of them being famiy work to enhance the recovery environment..
Methods: The recovery after an initial schizophrenia episode (raise) project 
is an nimh-funded 34 site randomized controlled trial evaluating the benefits 
of participation in a multicomponent pharmacological and psychosocial inter-
vention, navigaTe, on clinical and functional outcomes after a first psychotic 
episode. one key navigaTe psychosocial component is a comprehensive 
individual family program including engagement, assessment, illness education, 
follow-up, and skills-training customized to participant need. The intervention 
is grounded in a resilience framework and much of the content reinforces the 
individual resiliency training offered to individuals in navigaTe.
Results: This presentation will provide an overview and rationale for this 
family intervention, as well as a description of key components. data on 
uptake and participant characteristics will also be presented.
Conclusion: While the family program in navigaTe could be success-
fully implemented with many study participants, there were also chal-
lenges. particular attention will be paid to highlighting clinical issues which 
emerged in conducting the navigaTe family intervention and require 
attention when working with early psychosis in families. These topics 
include the impact of divorce and blended families of origin on engage-
ment, family members who use illicit substances with the consumer, rela-
tives who are highly ambivalent or hostile towards use of the consumer’s 
antipsychotic medication, and role strain and distress in conjugal partners 
of individuals experiencing an initial psychotic episode.
id: 2141449

psychological TreaTmenTs for early 
psychosis can be beneficial or harmful, 
depending on The TherapeuTic 
alliance: an insTrumenTal variables 
analysis

lucy p goldsmith1,2; richard p bentall5; graham dunn1; shôn 
W lewis3,4

1. Institute of Population Health, University of Manchester, 
Manchester, United Kingdom; 2. Research and Development, 
Leeds and York Partnership NHS Foundation Trust, Leeds, 
United Kingdom; 3. Institute of Brain, Behaviour and Mental 
Health, University of Manchester, Manchester, United Kingdom; 
4. Psychiatry, Manchester Mental Health and Social Care Trust, 
Manchester, United Kingdom; 5. Institute of Psychology, Health 
and Society, University of Liverpool, Liverpool, United Kingdom

Background: The quality of the therapeutic alliance (Ta) has been invoked 
to explain the equal effectiveness of different psychotherapies, but prior 
research is correlational, and does not address the possibility that individu-
als who form good alliances may have good outcomes without therapy. 
before the 1990’s, psychological therapies for people with psychosis and 
schizophrenia were widely held to be ineffective and potentially harmful. 
since then, meta-analyses of the many randomized controlled trials have 
indicated that cbT delivered in addition to routine care is more effective in 
improving symptoms than routine care alone. however, these trials often 
report positive results for non-specific psychological therapies (counselling, 
befriending) used as controls, which also turn out to be better than routine 
care alone.
Methods: We evaluated the causal effect of Ta using instrumental vari-
able (structural equation) modelling on data from a three-arm, random-
ized controlled trial of 308 people in an acute first (80%) or second (20%) 
episode of a non-affective psychosis. patients aged 21–35 were recruited 
(67% male). The trial compared cbT over 6 weeks plus routine care (rc) 
versus supportive counseling plus rc versus rc alone. subjects met dsm 
4 criteria for schizophrenia or schizophreniform disorder. follow-up rates 
were high (73%). We examined the effect of Ta, as measured by the client-
rated calpas, on the primary trial 18 month outcome of symptom sever-
ity (panss), which was assessed blind to treatment allocation.
Results: both adjunctive cbT and sc improved 18 month outcomes, com-
pared to rc. We showed that, for both psychological treatments, improving 
Ta improves symptomatic outcome. With a good Ta, attending more sessions 
causes a significantly better outcome on the panss total (effect size -2.91, 95% 
confidence interval -0.90 to -4.91), With a poor Ta, attending more sessions is 
detrimental (effect size +7.74, 95% confidence interval +1.03 to +14.45).
Conclusion: This is the first ever demonstration that therapeutic alliance 
has a causal effect on symptomatic outcome of a psychological treatment, 
and that poor Ta is actively detrimental. This has implications for training 
and quality assurance, at least with respect to psychosis. These effects may 
extend to other therapeutic modalities and disorders.
id: 2117800

eXposure To Tobacco-relaTed cues 
does noT enhance cravings in paTienTs 
WiTh psychoTic disorders relaTive To 
conTrol smokers

kimberley p good, ph.d.1,2; marie eve couture2; sean barrett2,1; 
hera schlagintweit2; philip g Tibbo, md1,2; sherry stewart1,2; 
heather milliken1

1. Psychiatry, Dalhousie University, Halifax, NS, Canada; 
2. Psychology, Dalhousie University, Halifax, NS, Canada

Background: rates of tobacco smoking in patients with psychotic disorders 
are strikingly high (70–90%). moreover, successful cessation rates continue 
to be poor (9%). it is known that exposure to smoking-related cues (e.g., 
seeing a lit cigarette) enhance cravings in dependent smokers. it is unclear 
whether these same cues affect psychosis smokers in the same way or as 
intensely as in non-psychosis smokers. since successful smoking cessation 
is predicted by control over smoking cue reactivity, a greater understanding 
of cue reactivity and ways of controlling these responses may lead to more 
specific treatment strategies and enhanced treatment outcomes.
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The aim of this study was to examine cue reactivity to smoking-related cues in 
dependent smokers, comparing psychosis patients and non-psychosis (healthy 
control) subjects. We hypothesized that psychosis smokers would have an 
enhanced reactivity to the smoking video cues relative to the control smokers.
Methods: dependent smokers were presented with short video clips of 
people smoking (smoking cue condition) and people getting hair cuts (neu-
tral cue condition). The neutral cues always preceded the smoking cues. 
The degree of craving and withdrawal symptoms were compared at base-
line, after the neutral cue video and then post smoking cue video using 
the Questionnaire for smoking urges brief  (Qsub) and a visual analogue 
scale (vas) to quantify craving.
Results: Twenty (16 male) psychosis patient smokers (mean age 26.5 sd 5.7) 
and 30 (20 male) healthy control smokers (mean age 27.5 sd 6.8) took part 
in the study. for vas ratings of ‘like cigarette’, and Qsub factor 1 (inten-
tion to smoke), significant increases in ratings were noted in controls (but 
not in patients) after viewing the smoking video compared to the neutral 
video. for vas ratings of ‘crave cigarette’ the cue main effect was signifi-
cant, with both groups showing greater cravings after the smoking cues 
relative to neutral cues. no significant main effects nor interactions were 
noted on Qsub factor 2 (withdrawal relief). in all cases, patients’ ratings 
were lower than control subjects’.
Conclusion: in contrast to our hypotheses, smoking cues enhanced craving 
ratings that were greater in controls than in patients. This pattern suggests 
that patients may not be affected by tobacco cues as are healthy control 
subjects. These results have implications for treatment planning.
This work was funded by canadian institutes of health research and the 
nova scotia health research foundation.
id: 2117616

faciliTaTing engagemenT and hope To 
proTecT againsT social disabiliTy: The 
early youTh engagemenT (eye) proJecT 
and beyond

kathryn greenwood, phd1,2; clio berry1,2; kirsty labuschagne1,2; 
ruth chandler2; emmanuelle peters, phd3; richard de visser1; 
andy field1; philippa garety3

1. School of Psychology, University of Sussex, Brighton, United 
Kingdom; 2. R&D, Sussex Partnership NHS Foundation Trust, 
Brighton, United Kingdom; 3. Psychology, Institute of Psychiatry, 
Kings College London, London, United Kingdom

Background: This study aimed to determine the factors influencing engage-
ment of young people in early intervention in psychosis (eip) services, and 
specifically, the role of hope in promoting engagement and social inclusion.
Methods: first, a cross-sectional qualitative study investigated facilita-
tors and barriers to engagement from the perspective of  eip service 
users, their relatives and healthy young people. forty focus groups/indi-
vidual interviews were conducted, and thematic analysis was applied to 
the transcribed data. a delphi consultation with 27 clinicians, managers 
and experts, enabled the development of  a new early youth engagement 
service model. second, a cross sectional study investigated the role of 
positive (social and occupational hope) and negative (defeatist social and 
performance) self-beliefs on social inclusion in 387 healthy young people. 
These relationships were explored in youth (aged 14–18: n= 152) and older 
people (aged 19–36: n = 235). finally, a longitudinal study of  51 service 
users and their lead clinician explored the role of  the therapeutic relation-
ship in promoting hope and social inclusion.
Results: Thematic analysis revealed that facilitators to engagement include 
(i) transparent, hopeful communication; (ii) socially inclusive practice; (iii) 
open, accessible services (iv) positive goal-directed, hope inspiring rela-
tionships with staff, and (v) engagement-oriented personal characteristics. 
structural modelling confirmed that social inclusion was influenced by 
both positive and negative self-beliefs, but whilst negative self-beliefs were 

higher in younger people, only positive hopeful beliefs influenced social 
inclusion in this young age group (14–18 years). social inclusion for older 
people (19–36 years) was impacted also by negative beliefs. path analyses in 
psychosis demonstrated that hope-inspiring therapeutic relationships facili-
tated social inclusion (and occupational) outcomes, whilst negative beliefs 
and self-stigma reduced social inclusion.
Conclusion: strategies to promote engagement and enhance hopefulness 
may protect against social disability in young people with psychosis.
id: 2117487

smoking sTaTus and iTs relaTionship 
To clinical and demographic 
characTerisTics in firsT episode 
psychosis

michael grossman1; srividya iyer2; christopher bowie, phd1; 
gerald Jordan2; ashok malla2; ridha Joober2

1. Psychology, Queen’s University, Kingston, ON, Canada; 
2. Prevention and Early Intervention Program for Psychoses, 
Douglas Mental Health University Institute, Montréal, QC, Canada

Background: elevated rates of cigarette smoking are observed prior to the 
onset of psychosis and remain stable in the early stages of illness. cannabis 
use frequently co-occurs with cigarette smoking and is associated with 
deleterious outcomes. nevertheless, past research has failed to control for 
cannabis use in cigarette smokers with first episode psychosis, making it dif-
ficult to draw meaningful conclusions on the unique contribution of ciga-
rette smoking to the clinical profiles of these patients.
Methods: one hundred and sixty-three patients consecutively admitted to a 
specialized treatment program for first episode psychosis were divided into 
three groups according to their current smoking status: non-smokers (0 
cigarettes/day; n=73), light/moderate smokers (1−19 cigarettes/day; n=62), 
and heavy smokers (≥ 20 cigarettes/day; n=28). smoking status, demo-
graphic characteristics, psychiatric symptoms, and global functioning were 
assessed at program entry.
Results: The prevalence of cigarette smoking in the present study was 55% at 
baseline. cigarette smoking was highly associated with frequency of canna-
bis use. after controlling for frequency of cannabis use, significant between-
group differences emerged with respect to clinical and demographic factors. 
heavy cigarette smokers were older than light/moderate and non-smokers 
at program entry, f(2, 156)=3.48, p=.03, and had a later age of onset of 
psychotic symptoms than light/moderate and non-smokers, f(2, 135)=3.98, 
p=.02. in addition, heavy smokers had a longer duration of untreated ill-
ness than light/moderate smokers, f(1, 122)=9.47, p=.003. With respect to 
premorbid adjustment, light/moderate smokers exhibited lower function-
ing in early adolescence compared to non-smokers, f(1, 75)=6.38, p=.01. 
depressive symptoms were higher for heavy smokers compared to non-
smokers, f(1, 155)=7.87, p=.006. positive, negative, and anxiety symptoms 
did not differ between groups. non-smokers had better global functioning 
than light/moderate and heavy smokers, f(2,138)=6.55, p=.002.
Conclusion: The present study supports and extends past research by demon-
strating that tobacco and cannabis use is prevalent in first episode psychosis, and 
that cigarette smoking status is associated with differential clinical and demo-
graphic characteristics. prospective, longitudinal studies are needed to better 
understand the clinical implications of tobacco use and factors that contribute 
to the initiation and continuation of smoking in the early stages of illness.
id: 2118894

undersTanding compleX family 
inTeracTions in early episode psychosis

maya gupta, msc; Jessica lougheed, msc; Tanya Tran; mariana 
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bowie, phd
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Background: family support is a pillar of early intervention services in psy-
chosis; however, little is known about the factors that initiate and maintain 
adaptive family functioning in this population. family functioning is con-
ceptualized as a combination of family cohesion and flexibility in response 
to stress.
Methods: This study employed two methodologies to examine family func-
tioning: (1) a survey that asked caregivers about their experiences, coping 
strategies, family satisfaction, as well as use and perceived helpfulness of 
community resources; and (2) an experimental study of the affective states 
and dynamic flexibility of family interactions in real time.
Results: findings of the survey revealed that caregivers of a family mem-
ber with early episode psychosis report more rigid and chaotic (χ2=10.11, 
p=.017) and less cohesive (χ2=11.45, p=.003) family structures compared 
to healthy control families. furthermore, in families with an individual with 
psychosis, negative appraisals about one’s caregiving role was correlated with 
more frequent use of maladaptive coping strategies (r=.43, p=.002), whereas 
positive appraisals about one’s caregiving role was associated with greater 
perceived helpfulness of community resources (r=0.39, p=.006). a stepwise 
regression revealed that greater perceived helpfulness of resources and the 
use of positive coping strategies were predictive of adaptive family function-
ing in families with an individual with early episode psychosis.
The experimental component of  this study is the first to employ state 
space grid (ssg) analysis to families with an individual with psychosis. 
a  ssg is a visual model of  the complex behavioural patterns that the 
family system has developed over time, such as the real time pattern of 
affective states (e.g., affection, interest, tension, hostility). participants 
were video recorded, and the authors will present a visual graphic ssg 
analysis of  the family interaction patterns that emerged during family 
discussions.
Conclusion: The results of this study have potential implications for the 
field of early intervention in psychosis, and could inform relevant treatment 
targets for family-based intervention.
id: 2086350
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Background: despite advances in treatment, persons with schizophre-
nia continue to experience poor functioning. research shows that cog-
nitive deficits are related to functional impairments in schizophrenia. 
as such, researchers have developed tests of  functional capacity that 
more closely resemble tasks of  daily life versus the abstract constructs 
used in cognitive tests. To date, findings are mixed regarding the effi-
cacy of  such measures. our ongoing research explored the utility of  a 
brief  performance-based test of  functional capacity in assessing func-
tionality in schizophrenia.
Methods: 25 outpatients with schizophrenia or schizoaffective disorder 
were assessed for real-world functioning with the multidimensional scale 
of independent functioning (Jaeger et al., 2003), which yields global rat-
ings for role position (level of responsibilities for a given role),
Results: having fewer role responsibilities was significantly correlated with 
greater deficits in both procedural (r=.42, p=.036) and executive knowledge 
(r=.51, p=.009). global support was positively correlated with symptom 
severity in general (r=.50, p=.013), and depressive symptoms in par-
ticular (r=.61, p=.002). no significant correlations were found for global 

performance. last, greater disability in overall real-world functioning 
was significantly related to greater deficits in executive knowledge (r=.40 
p=.048). no other significant correlations were found.
Conclusion: The coals-b outperformed other measures related to func-
tionality as it was the only test significantly related to various aspects of 
real-world functioning among schizophrenia patients. These preliminary 
results lend support to the utility of a brief  measure of functional capac-
ity as a practical and informative tool for capturing functional ability in 
schizophrenia.
id: 2080347
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Background: social deficits are common in people with schizophrenia and 
the treatment of social skills deficits has been a long-time strategy. There has 
been an increase in interest in social cognition as both a determinant of social 
deficits and as a treatment target. however, negative (i.e., deficit) symptoms 
also contribute substantially to social dysfunction. our previous research 
suggested that negative symptoms account for more variance in social out-
comes than social competence, raising the question as to whether assessment 
of social cognition would improve the prediction of social outcomes.
Methods: in this study, we examined the prediction of social outcomes by 
negative symptoms, social competence, measured with a performance based 
assessment, and 6 different social cognition measures in 198 patients with 
schizophrenia. These measures were selected as the best outcomes measures 
to date in with a rand panel procedure. social outcomes were rated by 
a high contact clinician who was unaware of the rest of the data collected. 
We examined the influences of social cognition on social competence as 
well as as the prediction of social outcomes with social cognition, social 
competence, and negative symptoms.
Results: The combination of social cognition, social competence, and nega-
tive symptoms accounted for 30% of the variance in social outcomes. social 
cognition accounted for 20% of the variance in social competence. When 
we used a step-wise model to identify the individual negative symptoms and 
social competence domains that predicted social outcomes, we found that 
active social avoidance was the best predictor of social deficits (12% variance), 
followed by social competence (8%), emotion recognition(bell-lysaker emo-
tion recognition test: 5%), and blunted affect (5%). When we examined social 
cognition variables alone, the overall variance accounted for was unchanged, 
suggesting that social cognition did not overlap with negative symptoms.
Conclusion: These data suggest that negative symptoms exert a substan-
tial influence on social outcomes and that social competence and social 
cognition also exert independent influences. as would be expected, deficits 
in social cognition, particularly emotion recognition, are associated with 
impairments in social skills. Treating negative symptoms appears to be 
a possible path for improving social outcomes and one that may have a 
larger impact than interventions aimed at either social cognition or social 
competence alone.
id: 2079310

social cogniTion and inTeracTion 
Training (sciT) for deaf people WiTh 
schizophrenia: preliminary findings

heather kathleen horton, ph.d.
School of Social Welfare, University at Albany, Albany, NY, USA
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Background: sciT is a manual-based group intervention designed to 
improve social cognition (sc) in schizophrenia (scz). previous research 
has revealed that sciT improves emotion perception and theory of mind 
(Tom), two sc domains consistently related to functional outcomes. 
ongoing work by this researcher and others aims to evaluate sciT’s effec-
tiveness in reducing sc deficits. This pilot study was novel; its purpose was 
to examine the intervention’s feasibility and effectiveness with deaf subjects. 
it was hypothesized that sciT would be well tolerated due to its emphasis 
on social interaction and role-play.
Methods: subjects were recruited from a psychiatric center in ny. a total 
of 6 people completed the training (3 with scz and 3 with other psychotic 
disorders). Two fluent signers facilitated the intervention. an uncontrolled, 
pre-post design was employed and outcomes were evaluated by symptom 
and client satisfaction ratings; cognitive and sc outcome measures assessed 
emotion perception, Tom, visual-spatial and word memory. dependent 
sample t-tests were analyzed for each variable (pre-/post-test scores, one-
tailed, p<.10); intra-individual effect sizes were estimated using cohen’s d.
Results: client satisfaction ratings revealed a high level of acceptability 
for sciT. There was a significant reduction in affective and thought dis-
order symptoms for all subjects from pre- to post testing (change in mean 
[Δm])=.42, p<.10, d= -1.09; Δm=.17, p<.10, d=-1.09, respectively). Word 
memory ability improved significantly for all participants (Δm=10.67, 
p<.10, d=.82), while a trend level reduction was apparent in levels of visual-
spatial memory (Δm=4.5, p<.12, d=.67). among scz patients, large effect 
sizes and significant (positive) intra-individual differences in pre- and post-
test scores were found for emotion perception (Δm=5.34, p<.05 d=4.62) 
and Tom (Δm=3.34, p<.05, d=1.44).
Conclusion: subjects who received an adaptation of sciT showed a signifi-
cant reduction in affect and thought disorder symptoms. sc improved only 
in patients with scz, suggesting that sciT is particularly effective with 
this population. This study provides preliminary evidence that a modified 
version of sciT can be used effectively with deaf people. practice implica-
tions relate to expanding opportunities for deaf individuals to participate 
in meaningful treatment experiences, like sciT, that broaden social interac-
tions and create opportunities to engage with high-level signers.
id: 2117981

eXperienTial recovery, clinical, and 
psychosocial funcTioning in peer 
specialisTs WiTh serious menTal illness

kristin m hunter1,3; anthony o ahmed, phd2,3; p alex mabe3; 
sherry J Tucker4; peter f buckley, md3

1. Counseling and Human Development Services, University of 
Georgia, Athens, GA, USA; 2. Psychiatry, Weill Cornell Medical 
College, Port Chester, NY, USA; 3. Psychiatry and Health 
Behavior, Georgia Regents University, Augusta, GA, USA; 
4. Administration, Georgia Mental Health Consumer Network, 
Decatur, GA, USA

Background: Qualitative studies suggest that peer specialist training, while 
primarily geared towards preparing peer specialists to provide services 
to others, may be secondarily beneficial to peer specialists themselves by 
enhancing their own recovery, coping, and community functioning. The 
current study quantitatively examined the benefits of being active as peer 
specialist on recovery, psychopathology, and community outcomes and the 
possibility that enhanced recovery attenuates the impact of stressors and 
psychopathology on community functioning.
Methods: participants were 84 peer specialists with schizophrenia, schizoaf-
fective disorder, bipolar disorder, or major depressive disorder. participants 
completed the maryland assessment of recovery in serious mental illness, 
the social functioning scale, and the social support Questionnaire, the 
brief  symptom inventory, brief  cope, the internalized stigma of mental, 
and an episodic stressors index. We classified and compared active (n=49) 

versus inactive (n=35) peer specialists on the outcome measures using a 
manova. We examined the putative mediating role of recovery on the 
impact of stress on psychopathology and community functioning using 
mediated multiple regressions.
Results: There was a significant main effect of activity status on overall com-
munity functioning; recovery; and internalized stigma. active peer specialists 
were more likely to interact with others and engage in activities that require 
competence such as searching for a job. active peer specialists endorsed 
greater hope and empowerment than peer specialists who were inactive and 
were less likely to endorse common stereotypes about people with mental ill-
ness and more likely to resist stigmatizing attitudes. There were no significant 
differences in psychopathology or coping; however, effect size differences 
tended to fall in the small to moderate range for most outcomes in favor of 
active peer specialists. in the mediation models, recovery fully mediated the 
association between life stressors and psychopathology and the association 
between psychopathology and community functioning.
Conclusion: results preliminarily support the assertion that explicit train-
ing in recovery philosophy and opportunities to serve in a professional role 
enhances recovery, community living, and clinical outcomes for people with 
schizophrenia and other serious mental illnesses. future randomized con-
trol trials of peer-led interventions should seek evidence of their benefits in 
care recipients and peer providers.
id: 2094010

funcTional level, QualiTy of life and 
cogniTive deficiTs in ouTpaTienTs WiTh 
schizophrenia

martin hyza1; petr silhan1; Jiri michalec2

1. Department of Psychiatry, University Hospital in Ostrava, 
Ostrava, Czech Republic; 2. Department of Psychiatry, 1st Faculty 
of Medicine, Prague, Czech Republic

Background: We tried to find the relationships between a few indicators of 
actual psychopathology, quality of life, functional capacity and cognitive 
performance in patients with schizophrenia.
Methods: We conducted a non-interventional, cross-sectional study of patients 
with schizophrenia in outpatient care unit. 27 patients were included. The 
patients were examined with the battery of cognitive tests: ravlT, stroop 
Task, london Tower, narT and TmT. The functional capacity was measured 
by psp scale, quality of life by Who Qol - bref and sos-10. We followed 
actual psychopathology by panss. relationship between variables was due to 
small sample calculated as nonparametric spearman’s correlation coeficient.
Results: We found significant correlations (p < 0,05) in a few of observed 
parameters. There was a correlation between total psp score and some cog-
nitive functions: immediate recall (ρ = 0,692), retention and delayed recall 
(ρ  =  0,494). Quality of life was correlated with premorbid intelligence 
(narT). The correlation was significant in domains 1 (ρ = 0,489) and 3 
(p = 0,413). The psp-a, b and c and psp total score are all correlated 
with panss n1-7, g1-16 and panss total except of relationship between 
domain c and panss g1-16 that is non-significant. There is also a close 
relationship between panss and Qol or sos. sos score was correlated 
with panss n1-7 (ρ = 0,436) and panss p1-7 (ρ = 0,434). Qol domain 1 
was correlated with panss n1-7 (ρ = 0,479), g1-16 (ρ = 0,559) and panss 
total score (ρ = 0,517). Qol domain 3 was correlated with panss p1-7 
(ρ = 0,467). Qol domain 4 was correlated with panss g1-16 (ρ = 0,552) 
and panss total score (ρ = 0,437). finally, we found significant correlation 
between Qol and psp scale. specifically there was a relationship between 
Qol domain 1 and 4 and psp-b subscale (ρ = 0,549; ρ = 0,454).
Conclusion: We proved significant correlation between functional capacity 
and cognitive deficit in items of attention and memory. There is a lower 
quality of life in patients with higher premorbid iQ. as the Who Qol 
- bref is self-assessing questionaire, we suppose that these patients are 
more critical to their current quality of life. actual psychopathology, except 
of positive symptomatology, is correlated with functional level. The actual 
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psychotic symptoms have also an influence on the quality of life and specifi-
cally, the positive symptoms have impact on social relationships. The level 
of interpersonal relationships is important for patients quality of life.
id: 2117853

sympTom remission and QualiTy of life 
domains among persons WiTh firsT-
episode psychosis in chennai, india

srividya iyer1,2; madeline doyle1; laoise renwick3; rangaswamy 
Thara4; ramamurti mangala4; ashok malla1,2

1. Prevention and Early Intervention Program for Psychoses 
(PEPP- Montreal), Douglas Mental Health University Institute, 
Montreal, QC, Canada; 2. Department of Psychiatry, McGill 
University, Montreal, QC, Canada; 3. Health Service and 
Population Research Department, King’s College London, London, 
United Kingdom; 4. Schizophrenia Research Foundation (SCARF), 
Chennai, India

Background: We investigated Quality of life (Qol) in a sample of individ-
uals experiencing first-episode psychosis (fep) in india and examined how 
personal and illness characteristics and antecedents to psychosis are related 
to Qol. There is a growing body of literature examining the predictive 
validity of the consensus criteria for symptomatic remission with respect to 
functional outcomes in fep. few studies have studied the validity of these 
criteria for subjective Qol. This study also addresses this gap, investigating 
the impact of treatment on self-reported Qol in a fep sample from india
Methods: patients presenting to a fep clinic in chennai, india were 
included. The Wisconsin Qol scale, providing self-assessment of  9 
domains, was administered at entry and one year after treatment. data 
were collected on duration of  untreated psychosis, symptoms, anxiety, 
depression, and global functioning at baseline and months 3, 6 and 12. 
regression analyses and t-test analyses were conducted to: a) determine 
the contribution of  personal, illness and antecedent factors to overall Qol 
and Qol domains at baseline; and b) test the contribution of  symptom 
remission (consensus criteria) to Qol one year post-treatment, control-
ling for established predictors of  Qol; and changes in Qol, respectively.
Results: participants rated moderate dissatisfaction with occupation, psycho-
logical well-being and physical health; in other domains, they were undecided 
or mildly satisfied. multivariate regression yielded a significant model for 
overall weighted Qol with global functioning and anxiety as the most sig-
nificant predictors. at 12 months, patients were mildly or moderately satisfied 
in most Qol domains, with higher ratings in social relations and symptoms. 
except physical health, remitted compared to non-remitted patients reported 
higher scores on all Qol domains. in regression analyses, remission status 
was the largest significant predictor of overall Qol and all Qol domains, 
except physical health and money. at one year post-treatment, there were 
significant improvements in all Qol domains and overall Qol.
Conclusion: participants reported greatest satisfaction with social relations, 
and were dissatisfied with their occupation, which may be partially due to 
culturally-driven family and societal structures. given the positive impact 
of remission on patients’ subjective Qol, achieving and maintaining it 
must be critical targets in the treatment of fep.
id: 2090047

an eXaminaTion of suicide risk facTors 
in psychiaTric inpaTienTs WiTh psychoTic 
disorders

danielle r Jahn, ph.d.1; kelly c cukrowicz, ph.d.2; deborah 
medoff, ph.d.1; sean m mitchell, m.a.2; erin k poindexter, 
m.a.2; evan T guidry, m.a.2

1. VISN 5 MIRECC, VA Maryland Health Care System, 
Baltimore, MD, USA; 2. Psychological Sciences, Texas Tech 
University, Lubbock, TX, USA

Background: suicide is the tenth leading cause of  death in the u.s. (cdc, 
2014), and those with serious mental illness (e.g., schizophrenia) are at 
greater risk for suicide than the general population (conwell et al., 1998). 
risk factors for suicide in psychiatric inpatients include suicide ideation 
(si) and cognitive difficulties (huber et  al., 2012; kaviani et  al., 2005; 
Wenzel et  al., 2011). perceived burdensomeness (pb; i.e., believing that 
one is a significant liability to others; Joiner, 2005) and thwarted belong-
ingness (Tb; i.e., a lack of  reciprocal caring social relationships; Joiner, 
2005) have been linked to elevated si in psychiatric inpatients (monteith 
et al., 2013). however, no research has explored pb and Tb in a sample 
with serious mental illness, and relatively little has examined other risk 
factors in this population. social and cognitive disruptions are often asso-
ciated with both psychotic disorders and suicide (conwell et al., 1998); 
therefore, we hypothesized that psychiatric inpatients with psychotic dis-
orders would have elevated previous suicide attempts, si, pb, Tb, execu-
tive functioning, and problem-solving compared to those without such 
disorders.
Methods: psychiatric inpatients admitted for elevated suicide risk (n = 109; 
n  =  10 with psychotic disorders) were recruited. participants completed 
self-report questionnaires and interviews to assess the variables of interest. 
T-tests were used to compare levels of each risk factor across two groups 
(those with psychotic disorders versus those without).
Results: Those with psychotic disorders evidenced poorer executive 
functioning and problem-solving, and elevated pb and si. see table for 
details.
Conclusion: psychiatric inpatients with psychotic disorders may be at even 
greater risk for suicide than psychiatric inpatients without psychotic disor-
ders; therefore, it is critical to screen for current psychotic symptoms when 
assessing suicide risk. in addition, a newly examined risk factor, pb, may be 
important in this population, and interventions aimed at reducing pb, si, 
and cognitive deficits may help reduce suicide risk.
id: 2085023

validaTion of a compuTerized 
assessmenT of funcTional capaciTy

richard keefe, ph.d.1,2; s ruse2; v davis2; a atkins2;  
T patterson3; m narasimhan4; philip d harvey, phd5

1. Duke University Medical Center, Durham, NC, USA; 
2. NeuroCog Trials, Inc., Durham, NC, USA; 3. University of 
California, San Diego, San Diego, CA, USA; 4. University of South 
Carolina, Columbia, SC, USA; 5. University of Miami Miller 
School of Medicine, Miami, FL, USA

Background: regulatory guidance for schizophrenia cognition clinical trials 
recommends that the assessment of cognitive change is accompanied by an 
assessment of a functionally meaningful endpoint. We have developed a 
computerized virtual reality assessment that contains the components of a 
shopping trip, including searching the pantry, making a list, taking the cor-
rect bus, shopping, paying for purchases, and getting home. previous work 
has indicated that the assessment of functional capacity with virtual reality 
methodology is feasible and meets criteria for use as a co-primary mea-
sure in cognitive clinical trials. The primary aims of the current study were 
to: 1) assess the validity, sensitivity, and reliability of the virtual reality 

risk factor t df p

perceived burdensomeness* -2.691 102 .008
Thwarted belongingness -0.522 101 .603
suicide ideation* -2.751 100 .007
previous suicide attempts -1.214 78 .229
problem-solving* 2.610 104 .010
executive functioning -4.711 106 <.001
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functional capacity assessment Tool (vrfcaT) as a primary measure 
of functional capacity in schizophrenia; 2) examine the vrfcaT’s ability 
to quantify changes in functional capacity by comparing it to the ucsd 
performance-based skills assessment (upsa-2-vim); and 3)  determine 
the association between performance on the vrfcaT and performance 
on the maTrics consensus cognitive battery (mccb).
Methods: participants included 160 patients with schizophrenia (91 male, 
69 female) and 158 healthy controls (80 male, 78 female). all subjects 
completed the vrfcaT, upsa-2-vim, and the mccb at visit 1.  The 
vrfcaT and upsa-2-vim were completed again at visit 2. key outcome 
measures for the vrfcaT included total time to complete all objectives 
as well as errors. analyses examined test-retest reliability as well as perfor-
mance differences and correlations between measures.
Results: high test-retest reliability was demonstrated for vrfcaT Total 
completion Time in both patient and control groups (iccs= 0.80 and 
0.78 respectively). Test-retest reliability for the upsa-2-vim was also high 
for both groups (iccs= 0.77 and 0.78 for patients and controls, respec-
tively). vrfcaT Total completion time was negatively correlated with 
both upsa-2-vim (r=-0.55, p<0.0001 for patients and -0.65, p<0.0001 for 
controls) and mccb composite (r=-0.50, p<0.0001 for patients and -0.64, 
p<0.0001 for controls). a composite score will be developed once data col-
lection has been finalized.
Conclusion: These findings extend previous results and indicate the 
vrfcaT is a highly reliable and sensitive measure of functional capacity 
with associations to the upsa-2-vim and mccb. These results provide 
encouraging support for a computerized functional capacity assessment for 
use in schizophrenia.
id: 2081367

The effecTs of errorless learning on 
Work ouTcome in schizophrenia

robert s kern1,2; r zarate1; shirley m glynn, ph.d.1,2; k m 
smith1; felice reddy, ph.d.2; s s mitchell, m.a.1; luana r 
Turner, psyd1; J iglesias1; l maes1; a mcnair1; r p liberman1; 
a kopelowicz1; michael f green, phd1,2

1. Department of Psychiatry and Biobehavioral Sciences, UCLA 
Semel Institute for Neuroscience and Human Behavior, Los 
Angeles, CA, USA; 2. Department of Veterans Affairs VISN 
22 MIRECC, VA Greater Los Angeles Healthcare System, Los 
Angeles, CA, USA

Background: of the functional impairments common to schizophrenia, 
those affecting the ability to attain and maintain employment are perhaps 
the most challenging to overcome. it is widely substantiated that cogni-
tion is related to work outcome in schizophrenia; and a number of reha-
bilitation interventions currently target cognitive impairments with the 
aim of improving work outcome. errorless learning (el) is a behavioral 
training intervention designed to compensate for impairments in cogni-
tion by recruiting relatively intact cognitive processes to compensate for 
impaired ones.
Methods: The present findings were drawn from subsamples (schizophre-
nia or schizoaffective disorder outpatients) of  two studies of  el and sup-
ported employment; one was conducted at a va hospital (n=64) and the 
other was conducted at a community mental health center (n=40). at both 
sites, participants were recently registered in a supported employment pro-
gram. participants who got jobs were randomized (1:1) to receive el or 
enhanced supported employment services to address difficulties in a work-
related skill area identified after beginning the job. participants were then 
followed for 12 months from the initial job start date. at the va, training 
was conducted by va employment specialists; at the community mental 
health center, training was conducted by research staff. dependent mea-
sures of  interest were work performance measured by the Work behavior 
inventory, and traditional work outcome measures of  job tenure and 
wages earned.

Results: group comparisons on work performance were analyzed using 
repeated measures anova; group comparisons on wages earned were 
analyzed using independent t-tests; group comparisons on job tenure were 
assessed using survival analyses. The anova results revealed a significant 
3-way interaction (group x time x site) with differences in work perfor-
mance favoring el subsequent to training primarily due to differences at 
the va site. There were no significant group differences in wages earned. 
however, results of the survival analysis revealed a significant effect favor-
ing el. approximately 64% of el participants stayed on their competitive 
community-based jobs the full 12-month period of follow-up compared to 
36% of participants in the comparison group.
Conclusion: These results provide cautious optimism that the disabling 
effects of cognitive impairment on work outcome can be alleviated by 
behavioral training interventions such as el.
id: 2083573

fair dinkum: fideliTy To a model of 
early inTervenTion in psychosis in 
ausTralia

eoin killackey
1. Centre for Youth Mental Health, The University of Melbourne, 
Parkville, VIC, Australia; 2. Orygen, The National Centre of 
Excellence in Youth Mental Health, Parkville, VIC, Australia

Background: early intervention for psychosis services were first developed 
in australia in the early 1990s. despite being adapted and adopted in many 
places internationally since then, the wide scale systematic implementation 
of early psychosis services in australia has only been conducted in the last 
two years. The national roll out of a model of early psychosis interven-
tion has been funded by the commonwealth government. as a condition 
of their funding this aud$250 million reform, the commonwealth have 
required the development of a fidelity measure.
Methods: The model of intervention services to be implemented was fully 
described in a manual developed as part of an earlier phase of work on 
this reform initiative. This model describes 16 core elements of early inter-
vention for psychosis services. The fidelity scale in development will have 
capability to examine fidelity to these 16 elements in detail. an initial brief  
version will provide high-level estimates of fidelity.
Results: The focus of this presentation is on the development of the scale. 
it will highlight challenges in the development of a scale to measure fidelity 
of an intervention that is being nationally disseminated, in varying environ-
ments in the australian context.
Conclusion: There has not been a national implementation of a single 
model of first episode psychosis intervention on such a geographical scale 
previously. While the model is based on 25 years of research, translation 
to sites in diverse regions requires the construction of a flexible yet accu-
rate fidelity tool. fidelity is an important construct both for ensuring that 
young people with first episode psychosis receive the highest level of care, 
and to ensure that funders get what they have paid for.
id: 2117621

The eTiology and specificiTy of 
The associaTion beTWeen cogniTion 
and communiTy funcTioning in 
schizophrenia

susan s kuo1; ruben c gur, phd2; laura almasy3; ruben c 
gur, phd2; konasale m prasad, md4; vishwajit nimgaonkar, 
doctor4; michael pogue-geile, ph.d.1
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Background: although cognition is one of the most important predictors of 
community functioning in schizophrenia, little is known about the causes 
of this association. This study is the first to our knowledge to examine the 
extent to which this correlation is genetically and/or environmentally medi-
ated and its degree of specificity to schizophrenia.
Methods: 636 relatives from 43 multigenerational families with at least two 
schizophrenia relatives and 135 unrelated controls underwent diagnostic 
interview and community functioning assessment along with the penn 
computerized neurocognitive battery, Trail making Test and california 
verbal learning Test. factor analyses yielded one general cognition fac-
tor and one community functioning factor while a social cognition factor 
was calculated as an average of two tasks. solar (sequential oligogenic 
linkage analysis routines; almasy & blangero, 1998) was used to conduct 
family-based analyses quantifying genetic and environmental effects on the 
cognition/functioning association.
Results: as expected, among the 103 relatives with schizophrenia, there 
were both considerable deficits and variation in community functioning 
and cognitive performance and a significant correlation between the two 
(rp=0.335, p=0.005). shared genetic effects were significant contributors 
to this relationship (rg=0.956, p<0.001) whereas idiosyncratic environ-
mental experiences were not. in contrast, among the 258 relatives with 
no diagnosis, the cognition/functioning correlation (rp=0.333, p<0.001) 
was significantly mediated by idiosyncratic environmental experiences 
(re=0.269, p=0.005) but not by shared genetic effects. furthermore, com-
munity functioning in schizophrenia was not significantly predicted by 
cognition among relatives with other diagnoses. across all analyses, the 
contributions of social cognition to functioning were similar to and fully 
accounted for by general cognition.
Conclusion: The association between general cognition and community 
functioning in schizophrenia is largely attributable to genetic factors spe-
cific to the disorder that also account for the association between social 
cognition and community functioning. These findings provide a founda-
tion from which heritable factors contributing to community functioning 
in schizophrenia can be differentiated from those contributing to function-
ing in psychiatric disorders in general, which may inform the development 
of environmental interventions. funding: nimh mh63480, mh42191, 
mh61622
id: 2084140

comparing TWo sTraTegies for 
improving verbal episodic memory in 
schizophrenia: The role of narraTive 
and imagery

matthew m kurtz; christi l richardson; rachel rosengard
Psychology, Wesleyan Univ, Middletown, CT, USA

Background: cognitive remediation (cr) is increasingly recognized as an 
effective means for producing small to moderate-sized improvements in 
cognitive skills in schizophrenia. however, existing treatments are com-
plex and usually consist of practice on multiple exercises and application 
of many different strategies and thus the active ingredients of these inter-
ventions remain unknown. The current study was designed to investigate 
two brief, specific and alternative compensatory strategies for improving 
verbal episodic memory in schizophrenia (adapted from the head injury 
literature). The goal was to provide a rationale for inclusion in broader cr 
training batteries.
Methods: forty participants with schizophrenia or schizoaffective disor-
der were randomly assigned to one of three groups: group one “the story 
method” consisted of presenting participants with to-be-learned words in 
the context of a detailed narrative. in condition two, participants were pre-
sented with pairs of words and asked to imagine these pairs of words inter-
acting with one another, with no further narrative structure. in group three 
participants were exposed to the to-be-learned words an equivalent number 
of times, but without provision of a strategy. outcomes were assessed with 

learning measures from the trained word-lists, as well as measures of gen-
eralization to both a word list task consisting of different words from those 
selected as part of the training, and a prose recall task. assessments were 
conducted by blinded administrators both before and immediately after the 
intervention and at a one-week follow-up.
Results: results revealed that the story method produced learning on the 
trained words that generalized to a prose recall task (but not a list learning 
task). This evidence of generalization, however, was only evident at the one-
week follow-up. The imagery training, as well as repeated passive exposure 
to a word list in the non-trained condition, did not produce improvement 
on the list learning or prose recall outcome tasks.
Conclusion: These results support the potential role of narrative strategies 
for improving verbal episodic memory in programs of cr for schizophre-
nia. These findings also suggest that the effects of these strategies may 
require consolidation over time.
id: 2118194

eXperiencing persecuTion as a 
conseQuence of feeling lonely? an 
eXperimenTal design To invesTigaTe The 
relaTionship beTWeen induced feelings 
of loneliness, negaTive affecT and 
paranoia

fabian gary lamster, ph. d. student1; clara nittel2; Tania 
lincoln3; Tilo kircher2; Winfried rief1; stephanie mehl2

1. Department of Clinical Psychology and Psychotherapy, Philipps-
University, Marburg, Germany; 2. Department of Psychiatry 
and Psychotherapy, Philipps-University, Marburg, Germany; 
3. Department of Clinical Psychology and Psychotherapy, 
University of Hamburg, Hamburg, Germany

Background: in concordance with the vulnerability-stress model social envi-
ronmental risk factors such as lack of social support have been investigated 
in the pathogenesis of psychosis. epidemiological studies show evidence 
for a relation between loneliness and psychosis. The role of loneliness as 
an etiopathological factor of psychosis is largely unexplored with hardly 
scientific proof for loneliness as a causal factor of paranoia so far. research 
shows that social exclusion triggers paranoid ideation in subclinical indi-
viduals. The present study assessed the direct impact of loneliness on para-
noid beliefs using an experimental design. moreover, it was investigated 
whether negative affect mediates and proneness to psychosis moderates the 
association between loneliness and paranoid beliefs.
Methods: a nonclinical population sample (n=60) was randomly assigned 
to two experimental groups (eg1, eg2) and one control group condition 
(cg). in eg1, we induced a high level of loneliness by reporting a false 
feedback on a questionnaire that supposedly measured person’s high level 
of loneliness. eg2 received the opposite feedback reporting a low level of 
loneliness. cg received a neutral feedback. Trait-psychosis was measured 
at baseline. state-adapted negative affect and paranoia beliefs were mea-
sured before and after the experimental conditions.
Results: pre-post changes in self  reported loneliness correlated moderately 
positive to pre-post changes in paranoia beliefs. after feedback of a low 
level of loneliness, there was a significant decrease of paranoia beliefs 
in eg2. concordant with the hypothesis there was a trend indicating an 
increase of paranoia beliefs in eg1 (non significant). proneness to psycho-
sis proved to be a significant moderator on the relation between loneliness 
and paranoia beliefs. The postulated mediator effect showed not to be sta-
tistically significant, but by testing for interaction effects a moderator effect 
revealed: an increase in negative emotions led to higher relation between 
loneliness and paranoia beliefs.
Conclusion: in summary the experimental design showed a good feasibil-
ity in a subclinical sample. paranoia depends subsequently on loneliness 
and proneness to psychosis and negative affect as moderators could be 
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proven. as a consequence of small effects sample size should be increased. 
results need to be confirmed in a clinical sample to draw conclusions about 
the patient related processes between loneliness and paranoia in order to 
improve therapeutic interventions.
id: 2092709

a group cogniTive behavioral 
inTervenTion for people regisTered in 
supporTed employmenT programs: cbT-se

Tania lecomte, ph.d.1; m corbiere2; paul h lysaker4; d Titone3
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2. Readaptation, Universite de Sherbrooke, Longueuil, QC, 
Canada; 3. Psychology, McGill, Montreal, QC, Canada; 
4. Psychology, Indiana University, Indianapolis, IN, USA

Background: supported employment (se) programs are highly effective in 
helping people with severe mental illness obtain competitive jobs. however, 
job tenure is often brief. among obstacles, dysfunctional beliefs regarding 
the workplace and one’s own abilities have been identified. objectives: The 
purpose is twofold: 1)  to present the feasibility and acceptability of the 
intervention; 2) to investigate preliminary work outcomes.
Methods: a  group cbT intervention of 8 sessions (one month) was tai-
lored to facilitate the learning of cbT skills specific to the workplace. 160 
participants registered in se programs participated in a rcT (80 receiving 
the cbT-se). measures pertaining to work outcomes (hours and weeks 
worked) as well as pertaining to work-related constructs (motivation, self-
esteem as a worker) were measured.
Results: results: preliminary results reveal that therapists and participants 
all mentioned finding the group useful and helpful. The only negative feed-
back was related to the frequency of the meetings (many would prefer one 
two hour session per week instead of two one-hour sessions). participants 
attended on average 6/8 sessions. 50% of participants in both conditions 
obtained competitive work. The number of participants working more than 
24 hours per week at the 12 month follow-up was higher in the cbT-se 
group (75% vs 50%) and higher for those with early psychosis. There was 
also a trend towards a larger number of consecutive weeks worked for those 
having received cbT-se (22.5 vs 18.3 weeks). more analyses are underway 
and will be presented.
Conclusion: preliminary data suggest that the cbT-se intervention might 
help participants use skills and gain the needed confidence enabling them 
to sustain their employment.
id: 2084035

insighT in firsT episode psychosis: The 
relaTionship beTWeen cogniTive and 
clinical insighT and sympToms

bethany l leonhardt, psy d1,2; Jenifer vohs1,3; paul h 
lysaker1,4; michael francis1,2; Jay hamm2; emily liffick1,2; nikki 
mehdiyoun1,2; alan brier1,2

1. Psychiatry, Indiana University School of Medicine, Indianapolis, 
IN, USA; 2. Prevention and Recovery Center for Early Psychosis, 
Midtown Community Mental Health Centers/Eskenazi Health, 
Indianapolis, IN, USA; 3. IU Psychotic Disorders Program, 
Larue D. Carter Memorial Hospital, Indianapolis, IN, USA; 
4. Psychiatry, Roudebush VA Medical Center, Indianapolis, IN, 
USA

Background: insight is considered an important element of schizophrenia 
spectrum disorders and has been shown to be associated with recovery. The 
current study sought to examine the relationship between symptoms and 

two complementary, but not synonymous types of insight: clinical and cog-
nitive in individuals with first episode psychosis (fep). We hypothesized 
that clinical insight (awareness of illness, need for treatment, consequences 
of illness) would better predict positive symptoms than cognitive insight 
(ability to evaluate one’s judgments and perceptions), because positive 
symptoms have been shown to be correlated with increased distress and 
may thus lead individuals with such symptoms to be more aware that they 
are experiencing difficulties and are in need of help. This has been found to 
be true in studies of chronically ill patients with schizophrenia.
Methods: The sample included 40 individuals diagnosed with schizophrenia, 
schizoaffective disorder, or psychosis nos with their first psychotic break 
occurring within 5 years prior to data collection. initially, clinical insight 
was assessed with the scale to assess unawareness of mental disorder, 
cognitive insight was assessed with the beck cognitive insight scale, and 
symptoms were assessed with the positive and negative symptom scale.
Results: factor analysis was employed to clarify insight constructs. 
correlations were then run between all demographic factors (age, race, gen-
der, and education) and insight factors. The only demographic factor that 
was significantly correlated with insight factor was age: r= -0.33, p=0.04, 
indicating that younger participants had less clinical insight. results from 
the regression analysis showed that, when controlling for age, clinical 
insight significantly predicted positive symptoms, β= .41 t(2.55), p=.02, 
with overall model fit r^2= .10, f(2, 39)= 3.48, p=.04; as well as negative 
symptoms, β.65, t(5.08), p<.001, with overall model fit r^2= .46, f(2, 39)= 
15.75, p< .001. cognitive insight did not significantly predict symptoms.
Conclusion: clinical and cognitive insight appear to have different relation-
ships with symptoms for individuals with fep. clinical insight significantly 
predicted both positive and negative symptoms, after controlling for age, 
demonstrating that individuals with more clinical insight experienced less 
positive and negative symptoms. This relationship with symptoms and 
insight has implications that merit further exploration, including adapting 
treatment to reflect this relationship.
id: 2084607

developmenT of coordinaTed specialTy 
care Teams for early psychosis aT parc

emily liffick, md; nicole f mehdiyoun; Jenifer lynn vohs, 
ph.d.; michael matthew francis, md; alexander J radnovich; 
alan breier
Indiana University, Indianapolis, IN, USA

Background: The impact of schizophrenia is substantial, as the disease is 
associated with poor psychosocial functioning, increased health service uti-
lization, and high direct costs of care. early intervention (ei) may improve 
all of these domains. an unprecedented opportunity to increase ei ser-
vices was presented in January 2014 with the passage of the consolidated 
appropriations act (p.l. 113–76), which provides funding to the substance 
abuse and mental health services administration (samhsa) to expand 
new initiatives for the treatment of early psychosis (ep). samhsa, in col-
laboration with the national institute of mental health, has published evi-
dence-based guidelines for the implementation of these programs through 
coordinated specialty care (csc) teams.
Methods: The prevention and recovery center for early psychosis (parc) 
is an ei program which has served over 500 individuals in the early stages 
of non-affective psychotic disorders since 2009. utilizing the funding and 
implementation resources above, parc has initiated three csc teams com-
posed of a physician, team leader, registered nurse, therapist, case man-
ager, and a supported employment and education specialist. in addition, an 
education and outreach coordinator provides clinical outreach and educa-
tion to community stakeholders about ep to enhance early detection and 
prompt referrals. identified goals of the csc teams are to a) provide com-
prehensive psychosocial and psychopharmacologic treatment to restore 
adaptive functioning, decrease relapse rates, and prevent suicide, b) pro-
vide primary care referrals, metabolic monitoring, and nicotine cessation 
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treatment to address morbidity and early mortality associated with psy-
chotic disorders, c) enhance early detection, prompt initiation of treatment, 
and engagement for individuals in their first episode of psychosis via out-
reach and education.
Results: baseline demographic variables (n=77 enrolled to date, mean age 
21.7 yrs, 65 m/12 f), illness severity, psychosocial functioning, suicide 
attempts and completions, and health service utilization will be reported. 
Quarterly data will be presented, providing longitudinal information on 
functional and service utilization outcomes of interest.
Conclusion: as a result of expanded samhsa funding for ep, evidence 
based ei services can be implemented without marked administrative or 
economic burden and provides an opportunity to improve outcomes for 
patients in the early stages of psychosis.
id: 2116550

psychoTic-like sympToms and psychosis 
predicTion in a general adolescenT 
psychiaTric sample

maija lindgren, master of psychology1,2; m manninen1; h 
kalska2; u mustonen1; T laajasalo2,1; k moilanen3; m o 
huttunen1; Tyrone cannon, phd4; Jaana suvisaari, m.d., ph.d.1; 
sebastian Therman1

1. Department of Mental Health and Substance Abuse Services, 
National Institute for Health and Welfare, Helsinki, Finland; 
2. Institute of Behavioural Sciences (Discipline of Psychology), 
University of Helsinki, Helsinki, Finland; 3. Adolescence 
Unit, Helsinki University Central Hospital, Helsinki, Finland; 
4. Department of Psychology, Yale University, New Haven, CT, 
USA

Background: We identified adolescents with clinical high-risk (chr) state 
from all adolescents who sought help from public psychiatric services in 
the capital of finland, helsinki, and investigated whether chr status is 
as predictive of psychosis in these services as it is in services specialized for 
the treatment of psychosis prodrome. We wanted to gain information on 
psychotic-like symptoms and to investigate which symptoms predict psy-
chosis and hospitalizations among adolescents in general psychiatric care.
Methods: The helsinki prodromal study is a prospective study of psy-
chosis risk among adolescent psychiatric patients. 731 adolescents aged 
15–18  years were screened with the prodromal Questionnaire (pQ) and 
174 adolescents interviewed with the structured interview for prodromal 
syndromes (sips) and the scid. information on cognitive performance, 
functioning, depression, anxiety, and hopelessness were collected. The par-
ticipants were followed via patient files and the national hospital discharge 
register for 3–9 years. outcomes were hospital care for psychosis and any 
psychiatric disorder, and intentional self-harm or suicide.
Results: of all who had filled in the pQ, 4.8% had been hospitalized for 
psychosis after three years. of the interviewed sample, 35.6% met criteria 
for chr and 4.7% converted to psychosis (8.5% of the chr and 2.9% of 
the non-chr group). hospital admissions for psychotic disorder were pre-
dicted by sips positive symptoms and pQ depersonalization factor, but not 
chr status. any psychiatric hospitalization was predicted by chr status, 
sips positive and general symptoms, and pQ role functioning factor. sips 
n3 decreased expression of emotions predicted self-harm during follow-up.
Conclusion: patients in a non-selected public health care sample report a 
lot of psychotic-like symptoms, but the chr status is not specifically pre-
dictive of psychosis. identifying and treating psychotic-like symptoms is 
important, as they can predict hospitalization and indicate a more serious 
disorder.
references
lindgren, m., manninen, m., et al, 2010. The relationship between psy-
chotic-like symptoms and neurocognitive performance in a general adoles-
cent psychiatric sample. sch res 123: 77–85.

lindgren, m., manninen, m., et al, 2014. predicting psychosis in a general 
adolescent psychiatric sample. sch res, sep;158:1–6.
Therman, s., lindgren, m., et al, 2014. predicting psychosis and psychiat-
ric hospital care among adolescent psychiatric patients with the prodromal 
Questionnaire. sch res, sep;158:7–10.
id: 2079002

The daily acTiviTy reporT: a novel 
measure of funcTional ouTcome for 
serious menTal illness

natalie maples-aguilar, ma; cynthia sierra; megan marie 
fredrick, m.a.; stephanie gajewski; sara dholakia; dawn 
i velligan, phd
Psychiatry, UTHSCSA, San Antonio, TX, USA

Background: The assessment of treatment impact on real-world functional 
outcomes in clinical trials for medications targeting negative symptoms and 
cognitive impairment is extremely important. This study tested the psycho-
metric properties of the daily activity report (dar), a novel assessment 
of productive daily activity.
Methods: We developed the dar based upon a comprehensive review of 
available instruments assessing daily activity and functional outcome in 
schizophrenia and input from multiple stakeholders. We administered the 
dar and additional assessments of functional outcome, functional capac-
ity, cognition and symptomatology to 50 individuals with schizophrenia/ 
schizoaffective disorder and 25 healthy controls at two time points, one 
month apart. The dar records a person’s daily activity for seven consecu-
tive days based upon phone calls made three times a day. a  total score 
and scores for complexity in three domains; instrumental domestic activi-
ties, social activities, and nondomestic work or school related activities are 
generated.
Results: Test retest reliability based on the pearson correlation was .67 for 
the dar Total and .45 for instrumental activity, .75 for social involvement 
and .48 for non-domestic work (all p’s <.0001). The icc for the dar total 
across one month was .80. for individual dar scores the icc were .62 for 
instrumental, .86 for social and .63 for non domestic work. reliabilities are 
higher with shorter time intervals. The total dar score as well as scores for 
social activity and non-domestic work/school differed significantly between 
control and patient participants (z=6.45 p<.0001, z=4.27 p<.0001; z=6.84 
p<.0001; respectively). instrumental activity significantly differed by group 
only on weekends (when control participants were not at work). Total dar 
score was significantly correlated with negative symptoms and community 
functioning. functional capacity was correlated significantly with both 
instrumental activities and non-domestic work on the dar. With respect 
to discriminant validity, total dar scores were only weakly related to posi-
tive symptoms.
Conclusion: The study provides some support for the preliminary reliabil-
ity and validity of the dar. The development of the dar for a patient 
reported instrument using smart phone technology is the next step.
id: 2119240

violenT conTenT in aTTenuaTed 
psychoTic sympToms in Those aT clinical 
high-risk for psychosis

catherine marshall1; dallas callaway, m.a.1; kristen 
cadenhead2; Tyrone cannon, phd3; barbara cornblatt4; Thomas 
mcglashan5; diana perkins6; larry J seidman, phd7; ming 
Tsuang2,7; elaine Walker8; scott Woods5; carrie bearden9,10; dan 
mathalon11; Jean addington, phd1

1. Psychiatry, University of Calgary, Calgary, AB, Canada; 
2. Psychiatry, University of California, San Diego, San Diego, 
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CA, USA; 3. Psychology, Yale University, New Haven, CT, USA; 
4. Psychiatry, Zucker Hillside Hospital, Long Island, NY, USA; 
5. Psychiatry, Yale University, New Haven, CT, USA; 6. Psychiatry, 
University of North Carolina, Chapel Hill, Chapel Hill, NC, 
USA; 7. Psychiatry, Harvard Medial School, Boston, MA, USA; 
8. Psychology, Emory University, Atlanta, GA, USA; 9. Psychology, 
University of California, Los Angeles, Los Angeles, CA, USA; 10. 
Semel Institute for Neuroscience and Human Behavior, University 
of California, Los Angeles, Los Angeles, CA, USA; 11. Psychiatry, 
University of California, San Francisco, San Francisco, CA, USA

Background: The relationship between psychosis and violence has typically 
focused on what factors are likely to predict who will commit violent acts. 
a number of factors have been found to increase the likelihood of violent 
acts being committed by those experiencing psychosis including demo-
graphic variables, the experience of negative emotions, substance abuse, 
trauma and the duration of untreated psychosis. one unexplored area is 
an examination of violence in the content of positive symptoms. The aim 
of the current study was to examine violent content in the attenuated psy-
chotic symptoms of individuals who are at clinical high risk (chr).
Methods: The sample consisted of 442 chr individuals who had attenuated 
psychotic symptoms (aps). chr status was determined with the structured 
interview for prodromal syndromes (sips). The description of the aps 
symptoms was taken from comprehensive vignettes based on the sips and 
the scale of prodromal symptoms. The content of these aps symptoms were 
coded as being present or absent using the content of attenuated positive 
symptoms (caps) codebook. measures included the calgary depression 
scale for schizophrenia, the social interaction anxiety scale, the self-rating 
anxiety scale, global functioning: social & role scale, alcohol/drug use 
scale, brief core schema scale, trauma and, perceived discrimination.
Results: The sample was divided into those who presented with violent con-
tent in their aps (n=106) and those without (n=336). The groups did not 
differ on any of the measures nor in demographics. The only exception was 
that those who endorsed violent content were significantly younger than 
those who did not (z= -2.12, p < 0.05). There were no differences in rates 
of conversion to psychosis between the groups.
Conclusion: There is no evidence of clinical or functional differences or dif-
ferences in early experiences between chr individuals who have violent 
content in their aps and those who do not. further work in this area needs 
to explore violent content with actual behavior.
id: 2091428

comparison of sTigma on menTal 
illness and hiv/aids among people

roy geo mathew, m.sc
Mental Health and Psychiatric Nursing, B.P. Koirala Institute of 
Health Sciences University, Dharan, Nepal

Background: as it is certain that stigma plays an important role in ineffec-
tive treatment and early detection of hiv/aids and mental illness, my 
study aimed in assessing the levels of stigma prevailing and comparing the 
duo for a better planning and outcome.
Methods: a  descriptive survey approach, non-experimental comparative 
descriptive survey design was selected for conducting the study with non-
probability convenient sampling technique. Total 100 samples were assessed 
using self  structured stigma assessment scale.
Results: The comparison of levels of stigma between hiv/aids and 
mental illness revealed that majority of the selected participants fall under 
the category of moderate stigma. The values projected were, out of total 
100 samples 51% had moderate stigma and 49% high stigma towards men-
tal illness where as in case of hiv/aids 54% has moderate stigma and 
46% has high stigma. There is no significant difference between the two 
with ‘t” value 1.711, df (98) 1.982 at table value p<0.05. on assessing the 

correlation between stigma levels of mental illness and age, obtained r 
=0.754 was statistically significant at the level of p<0.05 showing strong 
positive correlation where as the tabulated value for stigma levels of hiv/
aids and age, r=0.234 at p< 0.05 showed weak correlation.
Conclusion: i conclude that since there is no much difference between the 
stigma levels of hiv/aids and mental illness it is necessary to plan and 
implement health educations and interventional programs appropriate to 
the disease condition and evaluations has to be followed up.
id: 2085085

social funcTioning in individuals aT 
clinical high risk of psychosis

laina mcausland1; diana perkins2; scott Woods3; lu liu1; Jean 
addington, phd1

1. Psychiatry, University of Calgary, Calgary, AB, Canada; 
2. Psychiatry, University of North Carolina, Chapel Hill, NC, 
USA; 3. Psychiatry, Yale University, New Haven, CT, USA

Background: There is accumulating evidence that individuals at clinical 
high risk (chr) of developing psychosis typically have poor functioning 
and that poor functioning may be a predictor of later conversion to psy-
chosis. furthermore, even for those who do not go on to develop psychosis 
more that 50% continue to function poorly. The purpose of this study was 
to examine social functioning in a large sample of individuals at chr of 
psychosis and to determine its role in conversion.
Methods: The sample consisted of 153 young people (64 females, 89 males) 
at chr of psychosis, 27 of whom later developed psychosis. The sample was 
part of the predicT study which was a multisite project conducted at the 
universities of Toronto, north carolina and yale. The structured interview 
for prodromal syndromes (sips) was used to determine criteria and the scale 
of prodromal symptoms (sops) for determining severity of symptoms. 
social functioning was assessed with birchwood’s social functioning scale 
(sfs) which assesses seven domains of social functioning that include social 
engagement, interpersonal communication, performance, competence, recre-
ation, prosocial behavior and occupation, as well as an overall score. role 
functioning was assessed with the role functioning subscale and role satisfac-
tion subscale from heinrich and carpenter’s Quality of life scale (Qls).
Results: on average this sample demonstrated poor social functioning. 
Those who converted demonstrated significantly poorer functioning with 
respect to the overall score (p<0.001) and for 5 of the 7 sub scores namely 
interpersonal communication, performance, recreation, prosocial behavior 
and occupation (p values ranged from p<0.01 to p<0.001) on the sfs. Those 
who converted to psychosis also performed more poorly on the role function 
subscale of the Qls compared to those who did not convert. however, there 
was no difference between those who converted and those who did not on 
role satisfaction. poor functioning was unrelated to attenuated psychotic 
symptoms but significantly related to negative symptoms (p<0.01).
Conclusion: This data supports earlier studies that demonstrated poor 
functioning in those who are at risk for psychosis. Those who make the 
transition to a full blown psychotic illness at initial assessment have poorer 
social and role functioning than those who do not; however this is more 
pronounced for social rather than role functioning.
id: 2091901

acuTe and long-Term effecTs of 
physical eXercise on affecT in firsT-
episode schizophrenia paTienTs

sarah mcewen; Joseph ventura, ph.d.; kenneth l subotnik, 
ph.d.; yurika sturdevant; luana Turner; livon ghermezi; keith 
h nuechterlein, ph.d.
Psychiatry & Biobehavioral Sciences, UCLA, Los Angeles, CA, USA
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Background: depressive symptoms are a common feature in schizophre-
nia and are associated with increased rates of suicide and relapse, poorer 
social functioning, low motivation, and poor adherence to psychosocial 
interventions. recently, there has been a growing interest in the impact of 
physical exercise on mental health. studies suggest exercise may be an effec-
tive adjunctive treatment to combat depression during the early phase of 
schizophrenia. additionally, exercise has few side effects and is an interven-
tion method that is low cost, simple to implement, and less demanding of 
staff  training compared to many other psychosocial interventions.
Methods: sixteen patients with a recent first episode of schizophrenia from 
the ucla aftercare research program were randomly assigned to cogni-
tive training (cT, n=8) or to cognitive training plus exercise (cT&e, n=8). 
both groups completed computer-based neurocognitive and social cogni-
tive training 4 hours/week. The cT&e group completed 2 hours/week of 
exercise in the clinic and two 30-min exercise sessions per week at home. 
To examine acute changes in mood we used the self-report positive and 
negative affect scale (panas, likert scale: 1–5) before and after a single 
exercise session (cT&e group) or before and after a cognitive training ses-
sion (cT group) in the clinic. To examine the long-term outcome effects of 
exercise on mood, the brief  psychiatric rating scale (bprs, scale: 1–7) 
was completed by a clinician at study baseline and at 8-week follow-up.
Results: patients in the cT&e group experienced increased positive affect after 
their exercise session (m=+3.9, sd=7.0), whereas the cT group experienced 
decreased positive affect after a cognitive training session (m=-2.1, sd=5.6) 
(cohen’s d effect size=.94). patients in the cT&e group also experienced 
a greater decrease in negative affect (m=-2.8, sd=5.3) than the cT group 
(m=0.0, sd=2.4) (cohen’s d=-.74). regarding tonic mood states, the cT&e 
group had a greater reduction in depressive symptoms (m=-1.38, sd=1.69) 
than the cT group (m=-.13, sd=.99) (cohen’s d=-.90) at 2-month follow-up.
Conclusion: These results indicate that regular physical exercise leads to 
acute increases in positive affect and reductions in negative affect. These pre-
liminary data suggest that exercise is a low risk, non-pharmacological means 
of producing clinical improvements in mood in first-episode schizophrenia 
patients. This study is ongoing at the ucla aftercare research program.
id: 2083143

cogniTive enhancemenT and illness 
self managemenT in vocaTional 
rehabiliTaTion

susan r mcgurk, ph.d.; kim T mueser, ph.d.
boston university, Boston, MA, USA

Background: The Thinking skills for Work program (TsW) is a com-
bined cognitive remediation and vocational rehabilitation (vr) program 
that incorporates restorative task practice and compensatory strategies to 
improve cognitive functioning and optimize work functioning. five ran-
domized controlled trials comparing TsW + vr vs. vr alone have shown 
that clients in TsW improved more in cognition than clients who received 
vr alone and had better work outcomes over a 18–36 months follow up. 
however, some participants, particularly those earlier in the course of 
their illness, have difficulty managing their illness, leading to relapses, hos-
pitalizations, and disengagement from rehabilitation. The current study 
sought to explore the impact of  integrating the illness management and 
recovery program (imr), an evidence based practice for teaching clients 
how to manage and cope with their illness, with TsW for vr participants.
Methods: sixty-one ethnically diverse clients (73% were ethnic minorities) 
with schizophrenia (75%) and other severe mental illnesses were random-
ized to receive TsW+imr+vr (n=32) or vr alone (n=29), with com-
prehensive cognitive (maTrics), symptom (panss), quality of life 
(Qls), and imr clinician and client scales of illness self-management 
skills administered at baseline, 9- and 18-month post-randomization, with 
36 months of weekly tracking of work activity.
Results: high treatment exposure rates demonstrated the feasibility of inte-
grating imr with TsW and vr (88% received 6 or more cognitive ses-
sions, and 78% attended 10 or more imr groups), and were associated 

with significant improvements on maTrics measures of working mem-
ory (f(1,42)=4.52; p=0.39), cognitive flexibility (f(1,42)=10.01; p=0.002), 
social cognition (f(1,42)=5.48; p=0.02), client and clinician imr scales (f 
(1,39) =4.61;p=0.038; f (1,38) =2.87; p=0.09), respectively, panss Total 
(f(1,43) =8.31;p=0.006), and competitive work outcomes f(1,54)=6.52; 
p=0.01.
Conclusion: This study established the feasibility of integrating illness self  
management skills into the Thinking skills for Work program in vocational 
rehabilitation participants, and demonstrated superior outcomes in tar-
geted domains of cognition, illness self  management, and employment.
id: 2118963

“The role of coaching sTraTegies in 
maXimizing benefiT from cogniTive 
remediaTion When combined WiTh 
supporTed employmenT”

susan r mcgurk, ph.d.
boston university, Boston, MA, USA

Background: practice of cognitive exercises is a core component of many 
cognitive remediation programs for persons with severe mental illness 
(smi). increasingly, task practice is supplemented with individually tai-
lored suggestions, or strategy coaching, to aid performance improvements. 
because of the individualized nature of teaching such strategies, a trained 
facilitator is needed to monitor cognitive exercise practice, which adds sig-
nificantly to the costs of running cognitive remediation programs. however, 
the benefits of providing strategy coaching in addition to cognitive practice 
on cognitive performance or functional outcomes is not known.
Methods: The current analyses address this question by comparing perfor-
mance on a standardized cognitive exercise curriculum drawn from training 
using cogpack cognitive software in two groups of people with smi who 
were receiving vocational rehabilitation services: 30 participants in a cogni-
tive remediation program that included a trained facilitator who provided 
instructions on use of the software and strategy coaching, vs. 48 participants 
in another cognitive remediation program that included a trained facilita-
tor who provided similar instructions on use of the program but no strategy 
coaching. change in performance on a verbal learning task (a 6 item “shop-
ping list” visually presented with 30 seconds of encoding time and immedi-
ate free recall, with different words used in the second presentation) initially 
presented in the first session of the cognitive program, and again in the 6th 
session of the program, was compared in the two groups of participants.
Results: results were that the group receiving strategy coaching dem-
onstrated significantly greater learning (m  =  1.15 words improvement, 
sd = 1.9) than the group that did not receive strategy coaching (m = 0.46 
words improvement; sd = 2.1).
Conclusion: These findings suggest that learning ability is enhanced by indi-
vidualized teaching of strategies to facilitate learning above and beyond 
the effects of practice alone. To evaluate the generalizability of strategy 
coaching on cogpack exercise tasks to independent measures of neuropsy-
chological functioning, the two groups of study participants will also be 
compared on changes in standardized verbal learning and memory tests 
given at baseline and post cognitive training, and employment outcomes.
id: 2119440

facTor sTrucTure of The scale of 
prodromal sympToms and empirical 
developmenT of a brief version in 
youTh aT high risk for schizophrenia

summer alexandra mcknight, msed1; s eack1,2; d montrose2; 
d e mermon2; J miewald2; matcheri s keshavan, md3,2
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Background: limited research has been performed to track prodromal 
symptoms in individuals with familial high risk youth, a population which 
is at an increased possibility of developing psychosis. We examined the 
scale of prodromal symptoms (sops) and developed a two-factor solu-
tion to adequately characterize prodromal symptomatology in youth at 
high familial risk for schizophrenia. a new four item assessment, the brief  
scale of prodromal symptoms, was developed and has been shown to cor-
relate highly with the larger original scale.
Methods: one hundred and one high risk (hr) individuals with a first or 
second degree family member living with either schizophrenia or schizoaf-
fective disorder were included in this study. prodromal symptoms were 
assessed by trained interviewers through the structured interview for 
prodromal syndromes (sips) using the scale of prodromal symptoms 
(sops). These individuals were assessed at study entry and then yearly for 
up to 3 years (averaging 1.37 years). a series of exploratory factor analyses 
were used to examine the relationship between items.
Results: results of a two-factor solution separated items between positive 
symptoms/functional impairment and disorganization/Thought 
disturbance. We proceeded to examine the possibility of constructing 
a brief  version of the sops based on the items with the highest factor 
loadings. The relationship between the b-sops and the total scale was 
evaluated to examine the convergent of the b-sops, and was found to be 
correlated highly at r =  .92. The b-sops was shown to be significant in 
predicting the development of psychosis; for every 1 point elevation on the 
b-sops, individuals were 1.69 times more likely to develop psychosis at 
follow up. convergent validity was evaluated by examining the relationship 
of the b-sops to the gas at baseline (r = -.65, p < .001, n = 92) and then 
again at follow up (r = -.50, p < .001, n = 61).
Conclusion: our findings showed that a two factor solution separated items 
on the sops between positive symptoms/functional impairment and 
disorganization/Thought disturbance and that the b-sops is a significant 
tool in predicting the development of psychosis among youth at familial 
high-risk for psychosis.
id: 2069588

inTernalized sTigma, sympToms, 
and meTacogniTion in firsT episode 
psychosis

nicole mehdiyoun, ma, ccrp1; Jenifer lynn vohs, ph.d.1; 
emily liffick, md1; michael matthew francis, md1; paul h 
lysaker2; alan breier1

1. PSYCHIATRY, INDIANA UNIVERSITY, Indianapolis, IN, 
USA; 2. Roudebush VA Medical Center and the Indiana School of 
Medicine, Indianapolis, IN, USA

Background: stigmatizing beliefs about psychotic disorders affect treat-
ment engagement and long term outcomes in those suffering from such 
illnesses. little is known about the inner subjective experience of stigma 
and its psychological impact on young people experiencing first episode 
psychosis (fep). This study aimed to replicate and extend upon previous 
findings related to internalized stigma in persons with chronic schizophre-
nia (nabors et al., 2014).
Methods: participants (n=40; mean age 24 yrs) were diagnosed with a 
psychotic disorder and recruited through the prevention and recovery 
center for early psychosis. participants were assessed for stigma using 
the internalized stigma of mental illness inventory (ismi), symptoms 
using the positive and negative syndrome scale, and metacognition using 

the indiana psychiatric illness interview. mean ismi subscale scores 
(alienation, stereotype endorsement, discrimination experience, social 
Withdrawal, and stigma resistance) were correlated with symptoms (posi-
tive, negative, disorganization, and depression) and metacognition.
Results: all reported correlations were statistically significant at p < .05 or 
less and positive, unless otherwise specified. stereotyped endorsement was 
linked to all four symptom measures, discrimination experience was linked 
to positive, negative, and disorganized symptoms, and alienation was linked 
to negative and disorganized symptoms. social withdrawal was not related 
to symptoms. interestingly, stigma resistance was negatively correlated 
to positive symptoms and stereotype endorsement was the only subscale 
related to depression. stigma was not associated with metacognition.
Conclusion: internalized stigma seems to have unique relationships with 
symptoms and metacognition in young people with fep. unlike findings 
in persons with chronic illness, stereotype endorsement and discrimination 
experience were strongly correlated with negative and disorganized symp-
toms and metacognition was not linked to stigma resistance. further, in 
fep we found that depression was only linked to stereotype endorsement. 
understanding the factors related to internalized stigma in fep will aid 
increasing treatment engagement and improving long term outcomes.
id: 2119493

developmenT of The danish fideliTy-
scale for specialized early 
inTervenTion Teams.

marianne melau, phd; merete nordentoft, phd
Mental Health Centre Copenhagen, Copenhagen University 
Hospital, Copenhagen, Denmark

Background: The efficacy of the danish specialized early interventions 
(sei) treatment, opus, has in a randomized clinical trial proved to be 
very strong compared to treatment as usual. proliferation of sei-teams 
is increasing in denmark. however, a prerequisite for upholding positive 
effects along with the creation of new teams is to preserve the critical com-
ponents from the concept that was tested in the randomized trial. however, 
there is a lack of validated fidelity-scales for sei services, and thus cur-
rently it is not possible to measure presence or absence of the critical com-
ponents in current and future sei-teams in denmark.
Methods: in order to establish an danish sei-fidelity-scale, and based on 
international essential evidence-based components of sei services we inter-
viewed experts from five danish eis-teams, using an adapted version of the 
delphi consensus method.
Results: a 15-point scale was conducted. The scale was divided into two dimen-
sions: one concerning the structure of the sei-team and the other concern-
ing the character and content of the treatment. each component can be rated 
either 1 or 0 (1 point=fulfilling the requirements for the components; and 0 
point=the requirements was not met). The maximum score was a total of 15 
points, and in order to “pass” the sei-fidelity scale, the total score must be 
between 13 to15 points of which 5 of the components are mandatory.
Conclusion: development of a fidelity scale can be an important tool for 
securing the quality of sei treatment in denmark and can be a part of an 
internationally accepted and common fidelity scale.
id: 2117837

persisTence isn’T fuTile: psychological 
predicTors of improvemenT on a maTh 
learning program in schizophrenia

Joshua e mervis, b.a.1; Joanna m fiszdon, ph.d.2; gregory p 
strauss3; Joseph bisoglio1; nicholas curcio1; esther sin1; Jimmy 
choi1

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

Functional and Psychosocial Outcome S185 

1. Neurocognitive Rehabilitation Research Lab, Mental Health 
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3. Department of Psychology, Binghamton University, Binghamton, 
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Background: learning in schizophrenia is integral to psychiatric rehabili-
tation, but may depend on non-cognitive factors like negative symptoms 
or learning-related constructs. This is the first study to explore if  learning 
persistence (lp) predicts math learning outcome for people with schizo-
phrenia. lp is defined as the perseverance of effort on a task, and interest 
for long-term goals. The intrinsic motivation inventory’s (imi) effort and 
interest subscales served as post-hoc proxy measures for lp. study ques-
tions were: do people with schizophrenia show individual differences in 
lp, can they be categorized by baseline lp, and do these differences at base-
line predict performance gains? also, is lp related to greater goal-directed 
behavior for learning and does it predict learning above baseline perfor-
mance and negative symptoms?
Methods: 89 patients were enrolled in a 4-week, computer-based math 
learning program, using addition, subtraction, division, multiplication and 
parenthetic operations to solve adaptive-difficulty math problems. outcome 
measures were attention; motivation; self-competency; symptom severity; 
learning improvement (program progression and change in scores); goal 
directed behavior (program completion).
Results: imi effort and interest scores were submitted to cluster analysis, 
which identified 3 distinct clusters characterized by high, moderate, and 
low lp (hlp, mlp, and llp respectively). one-way anova revealed 
that the 3 clusters significantly differed on pre-post change in math scores, 
with hlp and mlp showing greater improvement relative to llp, but with 
significant differences between hlp and mlp (f[4,  79]=11.09, p=.001). 
pair-wise comparisons (Tukeywi hsd test) showed hlp had more 
improvement in math relative to mlp (p=.037). also, more participants 
in hlp completed the entire training program compared to mlp or llp 
(p=.010). baseline avolition/apathy on the sans and hlp accounted for 
most of the variance in math improvement at post, even when accounting 
for baseline math ability (r2=.43, df=5, 73, f=5.10, p=.00).
Conclusion: patients with hlp and mlp improved much more than llp, 
with hlp doing the best and completing the program at a higher rate than 
mlp. learning programs in psychiatric rehabilitation may benefit from 
catering to individual levels of lp, a potentially distinct psychological 
phenomenon, to maximize learning. further research on lp and its rela-
tionship with negative symptoms and potential use for targeting negative 
symptoms will be discussed.
id: 2094607

predicTors of change in funcTional 
capaciTy and real-World behavior 
folloWing cogniTive remediaTion for 
schizophrenia

melissa milanovic; christopher bowie, phd
Psychology, Queen’s University, Kingston, ON, Canada

Background: cognitive remediation is efficacious (improves neurocognitive 
abilities), but not all participants demonstrate its effectiveness on proximal 
measures (e.g., performance-based assessments of functional ability gain) 
and fewer manifest effective real-world behavior change. The current inves-
tigation was undertaken to explore the association between the changes in 
these three outcome variables and examine the role that residual symptoms 
play in mediating treatment outcomes.
Methods: 73 outpatients with schizophrenia were assessed prior to and fol-
lowing participation in a 12-week cognitive remediation program. efficacy 
was defined as change in the neurocognitive composite score. proximal 

effectiveness was examined as change in functional ability (as assessed 
using the uc-san diego performance-based skills assessment), while dis-
tal effectiveness was rated as the change in real-world behavior (measured 
using the specific levels of functioning scale). clinical symptoms were 
examined with the standard rating scales.
Results: change in neurocognitive functioning was significantly corre-
lated with change in functional ability (r = .43) as well as with real-world 
functional behavior (r = .39). however, the magnitude of the relationship 
between functional ability change and real-world behavior change (r = .62) 
was significantly larger (z = 1.83, p =.03). When forcing functional abil-
ity change into the first block of a hierarchical regression, the variance in 
real-world functioning accounted for by cognitive change was no longer 
significant. negative symptoms contributed an additional 10% of variance 
in predicting real-world behavior change after accounting for cognitive 
change, and 5% after accounting for functional ability change. depression 
was associated with cognitive and functional change, but did not signifi-
cantly contribute additional variance in predicting real-world outcomes.
Conclusion: improvements in cognition following cognitive remediation 
are associated with gains in functional life skills as well as the deployment 
of those skills in everyday life. however, the degree to which people with 
schizophrenia translate cognitive gains to enhanced everyday functioning 
appears to hinge on also acquiring living skills and a lower level of negative 
symptoms. additional efforts to reduce negative symptoms and ensure an 
opportunity to learn functioning skills might be necessary for truly effective 
results following cognitive remediation.
funded by the narsad young investigator award.
id: 2115338

a model for neurocogniTion, 
funcTional capaciTy and ouTcome in 
schizophrenia

eva muharib, m.a.1; Walter heinrichs, ph.d.1; stephanie 
mcdermid vaz2

1. Psychology, York University, Toronto, ON, Canada; 2. Psychiatry 
and Behavioural Neurosciences, McMaster University, Hamilton, 
ON, Canada

Background: outcome in schizophrenia is being regarded increasingly in 
functional rather than symptomatic terms. a number of factors have been 
implicated in key aspects of real world functionality, including community 
independence. nevertheless, neurocognition is still regarded as the best pre-
dictor of outcome (green et al., 2004). This relationship, however, is believed 
to be mediated by functional capacity, an aspect of cognition grounded in real 
world pragmatics. at the same time, the measurement of functional capacity 
or practical cognition continues to evolve with introduction of new instru-
ments. The present study aimed to evaluate the relationship amongst these 
variables using new and less standard measures of capacity and outcome.
Methods: data were collected from 100 patients with a diagnosis of schizo-
phrenia or schizoaffective disorder. functional capacity measures included 
the canadian objective assessment of life skills (mcdermid vaz et al., 
2013), which assesses procedural knowledge routines and executive opera-
tions aspects of functional capacity, and the upsa (patterson et al., 2001). 
outcome was assessed through the multidimensional scale of independent 
functioning (Jaeger et  al., 2003) which evaluates functional role respon-
sibilities, supports received, and performance across work, education, 
and residential settings. clinical (panss) and neurocognitive (Wasi-ii, 
WraT-4 reading, mccb) measures were also included.
several competing models of pathways to outcome were established a-priori. 
structural equation modeling (sem) was used to evaluate competing models.
Results: although all sems had excellent fit statistics, a two-factor model 
in which functional capacity mediates the relationship between cognition 
and outcome was the most parsimonious and thus chosen as the model that 
best fit to the data.
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Conclusion: The results of this analysis suggest that a simple model in 
which functional capacity mediates the relationship between cognition and 
outcome may best explain the pathway to outcome. This data replicates 
previous findings suggesting that the model and findings are not artifacts 
of popular instruments, but rather reflect the nature of the underlying con-
structs they are said to measure. understanding of the contributors to out-
come should be used for the identification of appropriate treatment targets 
and the development of refined interventions.
id: 2117801

eXploring social cogniTion in 
comorbid schizophrenia

karine paquin, ph.d. r/i1; Tania lecomte, ph.d.1; stéphane 
potvin2; patrice renaud1

1. Psychology, University of Montreal, Montreal, QC, Canada; 
2. Psychiatry, University of Montreal, Montreal, QC, Canada

Background: individuals with schizophrenia(sz) suffer from vari-
ous sociocognitive deficits namely in emotion recognition(er),Theory 
of mind(Tom) and attributional style(as) and it hinders their social 
functioning(sf)(1).further complicating this issue,is the fact that the vari-
ous comorbidities found in sz,namely social anxiety(2)(30% of sz) and 
substance abuse(3)(50% of sz), are rarely considered in research though 
they could create different sociocognitive patterns.our objective is to iden-
tify sociocognitive profiles for comorbid schizophrenia in order to put in 
place appropriate trainings/therapies.We posit that deficits in er and Tom 
will predict social anxiety and paranoia(sz),with an interaction for as 
that will differentiate both: externalizing for paranoia and internalizing for 
social anxiety.also,sz alone will show greater deficits in er than sz with 
substance use thus showing better social functioning.
Methods: 29 participants, with either sz alone or sz and substance abuse.
er was assessed with virtual reality avatars displaying 7 emotions(sadness, 
anger, disgust, happiness, fear, surprise, neutrality),sf,Tom and as mea-
sured via questionnaire.
Results: our first hypothesis was not supported.but,those with comor-
bid substance abuse were significantly better at recognizing negative emo
tions(f(1,27)=4.2,p=0.05,η2=0.1) with a main effect of gender,with men 
being better at recognition(men:μ=0.7,sd=0.08;Women:μ=0.6, sd=0.1).
Within that same group,those who took stimulants versus cannabis were 
better at identifying negative emotions,specifically for the emotion of 
fear(f(1,15)=5.9,p=0.03, η2=0.3). for as,those with externalizing biases 
were better at overall er(f(1,27)=4.48, p=0.04, η2=0.1),specifically positive 
emotions (f(1,27)=15.54, p=0.001, η2=0.4).paranoia was also associated 
with both worst sf(r=-0,48,p=0.009) and social anxiety (r=0.48, p=0.008).
Conclusion: consistent with previous studies were those with sz and sub-
stance abuse showed a different pattern of affective memory than those 
with sz alone(4),there seems to be a distinct sociocognitive profiles for indi-
viduals with sz and substance use. further assessment of those measures 
should be conducted on a greater sample size in order to ascertain these dif-
ferences.(1)morrison&heimberg(2013),an rev clin psych,9,249–274.(2)
kingsep et al.(2003).schi res,63,121–129.(3)regier et al.(1990).J am med 
as,264,2511-2518.(4)bourque et al. (2012).biol psyc,71(267s).
id: 2102945

eXploring psychoTic eXperiences 
in non-need for care populaTions: 
findings from The uniQue sTudy 
(unusual eXperiences enQuiry sTudy)

emmanuelle peters, phd1; Thomas Ward1; mike Jackson2; craig 
morgan, phd3; peter Woodruff4; philip mcguire, md phd 
frcpsych5; philippa garety1

1. Psychology, Institute of Psychiatry, Psychology & Neuroscience, 
King’s College London, London, United Kingdom; 2. Psychology, 
Bangor University, Bangor, United Kingdom; 3. Health Services 
and Population Research, Institute of Psychiatry, Psychology & 
Neuroscience, King’s College London, London, United Kingdom; 
4. Academic Clinical psychiatry, University of Sheffield, Sheffield, 
United Kingdom; 5. Psychosis Studies, Institute of Psychiatry, 
Psychology & Neuroscience, King’s College London, London, 
United Kingdom

Background: people displaying persistent, full-blown psychotic experi-
ences without a need-for-care in the general population are an ideal group 
to investigate to differentiate those factors that are linked to distress and 
dysfunction from those that are merely associated with benign anomalous 
experiences. The uniQue study investigated the cognitive and social pro-
cesses predicted by cognitive models of psychosis to differentiate between 
benign and pathological outcomes of psychotic experiences.
Methods: 259 individuals were recruited (84 ‘need-for-care’; 92 non need-
for-care; 83 controls) from urban (south-east london) and rural (north 
Wales) uk sites. The three groups were compared on clinical and psycho-
logical measures, and on their appraisals of experimental tasks inducing 
anomalous experiences (of thought interference symptoms and auditory 
hallucinations).
Results: as predicted, the clinical group endorsed more maladaptive 
appraisals ratings of the experimentally-induced anomalous experiences 
than the non-need for care group, who did not differ from the controls. 
a similar pattern was found for salience, distress and threat, and likelihood 
to incorporate the experimental set-up into their ongoing experiences. The 
clinical picture demonstrated a mixture of overlap and distinctive pattern 
of psychotic experiences, while the demographic and psychological profiles 
of the two groups were markedly different.
Conclusion: The results of this study identified a number of specific factors 
that are protective against transition to psychosis in individuals with persis-
tent psychotic experiences. They also provide robust experimental evidence 
for the key role of appraisals in determining outcome, as postulated by cog-
nitive models of psychosis.
funding: medical research council, uk
id: 2091348

The social cogniTion psychomeTric 
evaluaTion (scope) sTudy: reliabiliTy 
and validiTy

amy pinkham1; david penn, ph.d.2; philip d harvey, phd3

1. School of Behavioral and Brain Science, The University of Texas 
at Dallas, Richardson, TX, USA; 2. Department of Psychology, 
The University of North Carolina at Chapel Hill, Chapel Hill, NC, 
USA; 3. Department of Psychiatry, University of Miami Miller 
School of Medicine, Miami, FL, USA

Background: in schizophrenia, social cognition is strongly linked to func-
tional outcome and is increasingly seen as a viable treatment target. The 
goal of the social cognition psychometric evaluation (scope) study is to 
identify and improve the best existing measures of social cognition so they 
can be suitably applied in large-scale treatment studies. initial phases of this 
project developed consensus on critical domains of social cognition and 
identified the best existing measures of social cognition for use in treatment 
studies. an initial psychometric study was then conducted to evaluate the 
reliability and validity of the identified measures.
Methods: individuals with schizophrenia or schizoaffective disorder 
(n=179) and healthy controls (n=99) completed eight measures of social 
cognition: ambiguous intentions hostility Questionnaire (aihQ), bell 
lysaker emotion recognition Task (blerT), penn emotion recognition 
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Test, relationships across domains (rad), reading the mind in the 
eyes Test, The awareness of social inferences Test, hinting Task, and 
Trustworthiness Task. analyses were conducted to examine the internal 
consistency and test-retest reliability of these measures as well as criterion-
related validity. utility as a repeated measure was also assessed by evaluat-
ing practice effects and floor and/or ceiling effects.
Results: all measures showed adequate test-retest reliability and good 
internal consistency with the exception of the aihQ. While generally low, 
correlations of task performance and functional outcomes indicated that 
functional capacity and social competence were most highly related to 
hinting performance and that real-world outcomes were most highly related 
to blerT performance. practice effects on all tasks were relatively small, 
and there was limited evidence of floor or ceiling effects except for the rad, 
which showed floor effects. finally, all measures were sensitive to group dif-
ferences and demonstrated higher performance in healthy controls.
Conclusion: With the exception of the aihQ and rad, the current tasks show 
favorable psychometric characteristics. The majority demonstrated adequate 
reliability and utility as a repeated measure, but they also showed relatively 
weaker criterion validity. future scope efforts will be aimed at modifying the 
existing measures to increase their utility for predicting functional outcome.
id: 2084071

correlaTes of parenTal bonding in 
firsT episode psychosis and clinical 
high risk for psychosis

marita pruessner, phd1; n vracotas, msc1; J c pruessner, phd2; 
r Joober, md, phd1; a k malla, md frcpc1

1. Prevention and Early Intervention Program for Psychosis, Douglas 
Mental Health University Institute, Department of Psychiatry, McGill 
University, Montreal, QC, Canada; 2. McGill Centre for Studies in 
Aging, Douglas Mental Health University Institute, Department of 
Psychiatry, McGill University, Montreal, QC, Canada

Background: adverse early life experiences can be detrimental to mental 
health in adolescence and adulthood. psychological factors such as high 
self-esteem, coping skills and social support might increase resilience 
towards negative mental health outcomes. The present study investigated 
the associations of parental bonding with functional and symptomatic 
outcomes at different stages on the psychosis continuum. in subgroup 
analyses, we explored the association of parental bonding with hypothala-
mus-pituitary-adrenal (hpa) axis function and the potential mediating role 
of several resilience factors on the observed associations.
Methods: participants were 102 patients diagnosed with a first episode of 
psychosis (fep), 30 individuals at clinical high risk for psychosis (chr), 
and 32 healthy community controls. parental bonding was assessed with the 
parental bonding instrument (pbi), and functional and symptomatic out-
comes were measured repeatedly over 24 months with the brief  psychiatric 
rating scale (bprs) and the global assessment of functioning (gaf) 
scale. hpa axis function was determined with the cortisol awakening 
response (car), and putative resilience factors were assessed with the self-
esteem rating scale (sers), the brief  cope and the multidimensional 
scale for perceived social support (mspss).
Results: both fep and chr patients reported deficits in parental bonding 
compared to healthy controls. higher perceived levels of care during child-
hood in particular by the father were related to less severe symptoms of 
psychosis (positive, negative and depression) and better global functioning 
at different time points of follow up (3, 6, 12, and 24 months). subgroup 
analyses showed that better parental bonding was positively correlated with 
higher cortisol awakening response (in fep) and with higher self-esteem, 
active coping and perceived social support (in fep and chr). linear 
regression analyses revealed a mediating role of self-esteem on the relation-
ship of paternal care with symptoms and hpa axis function.
Conclusion: our results point to an important role of the father-offspring 
relationship during childhood for mental health outcomes in adolescence and 

adulthood. This relationship appears to be mediated by self-esteem. The imple-
mentation of psychosocial interventions targeted at improving children’s rela-
tionship with their fathers and measures for the enhancement of self-esteem 
might have the potential to boost resilience and to prevent the development or 
worsening of psychotic illness.
id: 2083007

predicTors of employmenT in adulTs 
WiTh schizophrenia: The imporTance of 
boTh inTrinsic and eXTrinsic moTivaTion

felice reddy, ph.d.1,2; robert s kern2,1; k m smith2; sharon 
mitchell2; shirley m glynn, ph.d.1,2; luana r Turner, psyd2; 
roberto zarate2; alex kopelowicz2,3; michael f green, phd2,1

1. MIRECC, Greater Los Angeles VA Healthcare System, Los 
Angeles, CA, USA; 2. Department of Psychiatry, UCLA, Los 
Angeles, CA, USA; 3. San Fernando Valley Mental Health Center, 
Van Nuys, CA, USA

Background: motivational deficits are a key predictor of employment out-
comes for people with schizophrenia. intrinsic motivation is often associated 
with the initiation and maintenance of goal-oriented behaviors; increas-
ingly, extrinsic motivators are also being included in models of motivation 
in schizophrenia. extrinsic motivators include environmental context and 
opportunities for rewards. motivational drive is likely determined by the 
degree of synchrony between intrinsic motivation and extrinsic motivators.
Methods: for the current study, we examined employment outcomes over a 
two-year period in relation to intrinsic and extrinsic motivation. participants 
were 157 individuals diagnosed with serious mental illness, assessed with 
the intrinsic motivation inventory for schizophrenia research (imi-sr) 
and the motivators and barriers to employment Questionnaire (mbeQ).
Results: When we compared those who worked at least once (part-time 
job of any duration) (n=44) and those who did not work at all (n=113), 
we found significant differences in both extrinsic and intrinsic motivation. 
When we compared those who worked the entire two years (n=27) with 
those who worked part or none of the study period (n=122), the extrinsic 
motivators and barriers remained significant but intrinsic motivation no 
longer differentiated the groups. logistic regression indicated a significant 
interaction between intrinsic and extrinsic motivation and worker outcome 
such that both groups were equivalent in intrinsic motivation but those with 
lower extrinsic motivation were significantly more likely not to work (odds 
ratio  =  7.2). extrinsic but not intrinsic motivation also predicted hours 
worked and wages earned and these findings remained significant when we 
controlled for cognition and psychiatric symptoms.
Conclusion: overall, our results highlight the importance of extrinsic moti-
vation (perceived barriers and rewards) for work success among adults with 
schizophrenia. environmental barriers (i.e., losing disability income, experienc-
ing stress-induced symptoms, or lacking anticipatory pleasure for monetary 
gains) may be more predictive of work outcomes for adults with schizophrenia 
than intrinsic motivation (i.e., valuing the task, gaining a sense of purpose from 
holding a job). interventions that address perceived barriers and extrinsic moti-
vators may positively impact work outcomes for people with schizophrenia.
id: 2119199

inTerpersonal conseQuences of 
blunTed facial eXpressiveness in 
schizophrenia

marcel riehle, m. sc.; Tania maria lincoln
Clinical Psychology and Psychotherapy, University of Hamburg, 
Hamburg, Germany

Background: blunted facial expressiveness is a common observation in peo-
ple with schizophrenia, known as a part of the negative symptoms of the 
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disorder. findings from social psychology suggest that people who smile 
less in first encounters are liked less by their respective interaction partners. 
however, whether the lack of emotional facial expressions affects interper-
sonal relationships of people with schizophrenia is largely unknown. Thus, 
this study tests whether healthy people will like people with schizophrenia 
less than people without a psychiatric diagnosis after a first encounter with 
them and how the liking of a person relates to the facial behavior shown 
by that person.
Methods: We recruited three groups of participants: group 1 were partici-
pants with a diagnosis of schizophrenia. group  2 were matched healthy 
controls. group 3 were healthy controls who served as an interaction part-
ner for each of two matched participants from groups 1 and 2. all healthy 
participants were unaware that people with schizophrenia were participat-
ing in the study. group 3 interaction partners met their assigned partici-
pants separately in a dyadic setting and discussed positive and negative life 
events with them. after the encounters, we asked all participants to indicate 
how much they liked their counterpart. We measured smiling and frown-
ing in all participants during the conversations via electromyography. We 
obtained negative symptoms ratings for all participants with the clinical 
assessment interview for negative symptoms (cains).
Results: our preliminary data on 9 participants per group show that the 
interaction partners liked participants with schizophrenia significantly 
less than their matched controls. participants with schizophrenia tended 
to show fewer smiles than their matched controls during the discussion of 
positive life events. more impairment on the cains expression scale cor-
related highly but non-significantly with less smiling during positive events 
and less liking of that participant (r = -.42 and r = -.37). The correlation of 
liking and smiling during positive events (r = .41) was also high in magni-
tude but non-significant.
Conclusion: our data indicate that the restricted use of  smiling during 
positive verbal reports might be partly responsible for the fact that peo-
ple with schizophrenia are more readily rejected by interaction partners. 
We hope to have tripled the sample size of  this study by the time of  the 
congress to enhance the power of  our analyses and generalizability of 
our results.
id: 2119346

The role of social media and The 
inTerneT in paThWays To care for youTh 
WiTh psychosis

asra rizvi; John m kane, md; christoph ulrich correll, m.d.; 
michael leo birnbaum, md
Psychiatry, Zucker Hillside, Glen Oaks, NY, USA

Background: The evolution of internet and social media represents a pro-
found shift in communication and access to information, particularly for 
youth. While the onset of psychotic symptoms for many individuals occurs 
during adolescence, there has been little research on how these platforms 
impact pathways to care. We set out to explore how youth with psychotic 
disorders are using online resources in the early stages of illness.
Methods: pathways to care data were collected on 69 youth (mean age: 
18 years) with first-episode psychosis (n= 41) and recent onset mood disor-
ders (n=28), emphasizing internet and social media utilization in response 
to the evolution of symptoms.
Results: 98% of participants regularly use social media, spending approxi-
mately 2.5 ± 2.1 hours per day online. 29.8% of our sample attributed 
early symptoms to stress (29.3% psychosis, 32.1% mood). 18.5% (19.4% 
psychosis, 17.2% mood, p=0.82) reported waiting to reach out for help 
as they thought symptoms would go away. both groups reported waiting 
15.4 ± 33.0 weeks before reaching out for help. 79.7% of subjects (68.3% 
psychosis, 93.1% mood, p=0.017) noticed changes in their social media 
habits during symptom emergence. 30.0% of participants reported dis-
cussing their symptoms on social media (22.0% psychosis, 41.4% mood, 
p=0.081). participants with non-psychotic mood disorders were primar-
ily interested in obtaining information on how to stop symptoms (48.3% 

vs 13.2%, p=0.0016) while youth with psychosis were most commonly 
interested in what caused their symptoms (23.7% vs 17.2%, p=0.52). 
significantly more patients with psychosis (46.7% vs 18.5%, p=0.024) 
would prefer to receive mental health information via the internet. 62.7% 
of participants (63.2% psychosis, 62.1% mood, p=0.93) were amenable to 
a mental health clinician reaching out to them via social media during 
symptom emergence prior to initiating psychiatric care. 74.6% of partici-
pants (76.3% psychosis, 72.4% mood, p=0.72) liked the idea of  obtaining 
help/advise from a professional via social media.
Conclusion: given the severity and potentially long lasting negative impact 
of untreated psychosis, mental health clinicians must explore innovative 
and novel strategies of early identification, engagement and care. The inter-
net and social media provide an unprecedented opportunity to supplement 
and potentially transform early intervention services.
id: 2082071

cogniTive remediaTion Therapy: 
does iT generalize To significanT 
ouTcome areas?

volker roder; daniel mueller
University Hospital of Psychiatry and Psychotherapy, Bern, 
Switzerland

Background: cognitive remediation Therapy (crT) approaches have dem-
onstrated to be effective in improving cognitive functions in schizophrenia. 
however, there is a lack of  integrated crT approaches that target multiple 
neuro- and social-cognitive functions with a special focus on generaliza-
tion of  therapy effects to functional outcome and negative symptoms.
Methods: This 8-site randomized controlled trial evaluated the effi-
cacy of a novel cognitive-behavioral group therapy approach called 
integrated neurocognitive Therapy (inT). inT includes manual-based 
exercises to improve all neuro- and social-cognitive domains as defined 
by the measurement and Treatment research to improve cognition in 
schizophrenia (maTrics) initiative by compensation and restitution. one 
hundred and fifty-six outpatients with schizophrenia or a schizoaffective dis-
order according to dsm-iv-Tr were randomly assigned to receive 15 weeks 
of inT or Treatment as usual (Tau). inT patients received 30 bi-weekly 
therapy sessions. each session lasted 90 minutes. mixed models were applied 
to assess changes in neurocognition, social cognition, negative symptoms, 
and functional outcome at post-treatment and at 9-month follow-up.
Results: compared to Tau, inT patients showed significant improve-
ments on multiple neuro- and social-cognitive domains, negative symp-
toms, and functional outcome after therapy and at 9-month follow-up. 
number-needed-to-treat analyses indicated that only five inT-patients 
are necessary to produce durable and meaningful improvements in func-
tional outcome.
Conclusion: integrated interventions on neuro- and social cognition have 
the potential to improve not only cognitive performance but also functional 
outcome and negative symptoms. These findings are important as treat-
ment guidelines for schizophrenia have criticized crT approaches for their 
poor generalization effects.
id: 2118534

moden: a french inTegraTive program 
including cogniTive remediaTion 
Therapy, educaTional sessions and 
social skills in schizophrenia based on 
balance and nuTriTion: preliminary 
resulTs

selim sab, m.d1,3; christophe hochard1; sandrine orens1; 
corinne gautier1; Thierry lambert1; sarah-lise farhat1,3; marie-
cécile bralet1,2
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1. Crisalid, CHI Clermont de l’Oise, Clermont de l’Oise, France; 
2. U669 Psigiam 5–11 Univ, Inserm Unit, Paris, France; 3. GDR 
3557, Institut de Psychiatrie, Paris, France

Background: schizophrenia cause psychological difficulties and also cogni-
tive disabilities. moreover, concerning patients, 40 to 60% suffer from an 
excess of weight or obesity. in our center of rehabilitation, we have created 
a structured integrative french-speaking program, called moden based 
on the specific cognitive deficits in schizophrenia. Thus, moden is a thera-
peutic educational tool aiming at improving cognitive functions and the 
symptoms, by using “nutritional balance” as an aid and taking account 
individualized ecological context..The objective of this study is to assess 
clinical and cognitive improvement among a group of patients with schizo-
phrenia in comparison with a control group.
Methods: in 2014 we recruited 13 stabilized patients with schizophrenia in 
the clermont de l’oise’s psychiatric departments (area picardie, france) 
according to dsm-iv-Tr criteria. seven patients participated to moden’s 
program and 6 patients participated to an usual cooking activity in a psy-
chiatric day center. socio-demographical and clinical data were collected. 
at the beginning of the program (T0), all the patients were assessed with 
clinical tools and with neurocognitive tests. at mid-program all the patients 
were assessed a second time (T1). To compare the 2 groups and each group 
at the 2 times (T1-T0) we used wilcoxon tests.
Results: We found significant improvement on several panss sub-dimen-
sions, positive (p < 0,02), general (p < 0,02), disorganization (p < 0,03), 
anxio-depression (p < 0,03) and on the total score (p< 0,02). regarding 
cognitive tests, we found only a significant improvement on the short term 
memory (p<0,03). no improvement was found in the control group. These 
first results were confirmed with other statistical analysis comparing mean 
changes (T1-T0) between the 2 groups regarding panss sub-dimensions, 
general (p< 0,005), disorganization (p< 0,02), anxio-depression (p< 0,03) 
and total panss score (p< 0,004) but not regarding cognitive tests. no 
significant change were found regarding antipsychotic treatment between 
the 2 times of assessment.
Conclusion: These preliminary results with a control group are encourag-
ing. We will continue the validation of this program using randomized 
larger samples (moden versus usual psychoeducational programs) with 
other clinical and cognitive assessments.
id: 2117758

effecTs of cogniTive remediaTion and 
supporTed employmenT for people 
WiTh severe menTal illness in Japan_a 
randomised conTrolled Trial

sayaka sato, ph.d1; emi ikebuchi, md2; sosei yamaguchi1; 
michiyo shimodaira1; ayano Taneda1; ken ichikawa6; kazuko 
ishii5; Takuya usui4; naoko satake7; masuhiro sakata7; masaaki 
nishio3; Junichiro ito1

1. Department of Psychiatric Rehabilitation, National Institute 
of Mental Health, NCNP, Kodaira, Japan; 2. Department of 
Psychiatry, Teikyo University School of Medicine, Itabashi, Japan; 
3. Department of Social Welfare, Tohoku Fukushi University, 
Sendai, Japan; 4. Nagaoka Health-care Center, Nagaokakyo, 
Japan; 5. Hida clinic, Nagareyama, Japan; 6. Kitasato University 
East Hospital, Sagamihara, Japan; 7. Department of Psychiatry, 
National Center Hospital, NCNP, Kodaira, Japan

Background: despite of a large number of those who wish to work among 
people with severe mental illness (smi) in Japan, employment services for 
people with smi have not been well-managed. The employment rate of 
people with smi was lower than those with mental retardation or physical 
impairment (smi 28.5%, mental retardation 51.9%, physical impairment 
45.5%).

on the other hand, a combination program of cognitive training and sup-
ported employment has demonstrated notable evidence for work-related 
outcomes in the past studies, in terms of the effective employment services 
for individuals with smi. however little is known about the effects of this 
combination approach in a Japanese setting. Therefore, the objective of this 
study was to examine effectiveness of the combination approach of cog-
nitive remediation (cr) using the “cogpack” and supported employment 
(se), compared to the traditional vocational services based on brokering 
approach (Tvs) in Japan.
Methods: We set the following eligible criteria of the study participants; 
1) outpatients, 2) having severe mental illness, 3) 20–45 years old, 4) per-
sonal need to work, and 5)  having cognitive impairment. participants 
(n = 94) were randomly assigned to the cr+se group or the Tvs group. 
The outcomes included psychiatric symptoms, social functions, neuro-
cognitive functions, performance of tasks, variables related working. The 
outcome assessments were conducted at baseline (T0), 4 months (T1) and 
12 months (T2) after baseline. a chi-test and a repeated ancova control-
ling for the total score of gaf as covariates were conducted to compare 
the study outcomes between the two groups.
Results: We found significant improvements in time by group interaction 
on total score of gaf (f=6.488, p<.01), verbal memory (f=4.610, p<.05), 
digit sequencing (f=4.137, p<.05), letter fluency (f=7.553, p<.01), symbol 
coding (f=8.170, p<.01), composite scores of bacs-J (f=6.746, p<.01) 
and score of napkin-folding task (f=5.643, p<.01) in the cr+se group, 
compared to the Tvs group at T1. in addition, these trends about vari-
ables that were showed significant improvements were maintained even 
at T2. The cr+se group had a greater number of individuals who were 
employed in 12 months than those in the Tvs group (χ2=15.797, p<0.01).
Conclusion: an employment program including cognitive remediation and 
supported employment appears to be effective not only for cognitive func-
tioning but also for working outcomes in Japan.
id: 2085120

impliciT processing of social ThreaT 
cues and paranoia in schizophrenia

Jonathon robert shasteen, completed b.s. in psychology; 
currently pursuing phd in psychological sciences; amy pinkham
School of Behavioral and Brain Sciences, The University of Texas 
at Dallas, Richardson, TX, USA

Background: Those with schizophrenia show more deficits on explicit, rela-
tive to implicit, emotion perception tasks. We sought to determine whether 
implicit processing of overt and subtle social threat cues would be intact in 
patients and whether that ability may be related to paranoid ideation.
Methods: 58 controls (hc) and 112 patients with schizophrenia (sz) com-
pleted two versions of the affect misattribution procedure (amp), an 
implicit measure of affective reactions through which perceptions of primes 
are projected onto neutral targets (payne et al., 2005). in the emotional ver-
sion, angry, happy, and neutral faces were overt threat primes; in the struc-
tural version, emotionless faces perceived as threatening, approachable, or 
neutral via structural manipulation (e.g., of eye size; oosterhof & Todorov, 
2008)  were subtle threat primes. Whether the groups differed in percent 
of targets perceived as threatening following each prime (see table) was 
assessed by a 2 (group: hc vs. sz) x 2 (version: emotional vs. structural) 
x 3 (threat: threatening vs. nonthreatening vs. neutral) anova. The self-
report paranoia scale (fenigstein & vanable, 1992) was also administered. 
To assess whether paranoid ideation related to processing of emotionless 
social threat cues in patients, a correlation between paranoia scores and 
threat ratings following structural primes was computed.
Results: a  main effect of threat emerged, F(1.3,195.8)=84.21, p<.001, 
ηp2=.351, revealing that ratings of targets were affected by whether the 
primes were threatening, nonthreatening, or neutral. The interaction 
between threat and version, F(1.4, 218.5)=57.28, p<.001, ηp2=.269, was 
also significant: emotional and structural primes influenced threat ratings 
differently. no other main effects or interactions emerged (all p≥.270 and 
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ηp2≤.008). percent of targets perceived as threatening following structural 
primes was associated with self-reported paranoia in patients (r(110)=.212, 
p=.030).
Conclusion: despite explicit emotion perception difficulties, those with 
schizophrenia appear able to implicitly process overt and subtle social 
threat cues. further, patients’ sensitivity to emotionless facial marks of 
threat seems related to enhanced paranoid ideation.
id: 2086278

social cogniTion in The schizophrenia 
specTrum

larry J siever, md
1. Psychiatry, Icahn School of Medicine at Mount Sinai, New York, 
NY, USA; 2. VISN 3 MIRECC, James J. Peters VAMC, Bronx, 
NY, USA

Background: abnormalities in social cognition represent a core feature 
of  the schizophrenic disorders. schizotypal personality disorder (spd) 
is the prototypic spectrum disorder, characterized by social cognitive 
impairments including decreased understanding of  others’ mental 
states, altered salience of  social information and attention to social 
cues which contribute to their impaired social skills. We evaluated 
social cognition tasks and interventions to improve social cognition in 
spd patients.
Methods: social cognition and emotion processing abnormalities in spd 
and other personality disorder patients were evaluated using social cogni-
tion paradigms, genetic strategies, structural neuroimaging and pharmaco-
logic/behavioral treatment strategies. a cognitive remediation intervention 
with the randomized double-blind co-administration of the alpha2- adren-
ergic agonist guanfacine or placebo was tested.
Results: spd patients demonstrated lower empathic accuracy during 
a negative valence video correlated with having lower social support (p 
< 0.05). on a test of  social cognition, the movie for the assessment of 
social cognition (masc), spd patients demonstrated more hypomen-
talizing errors (concrete, deficient responses) than controls (p < 0.05). 
genetic variation in snps in the opioid, oxytocin, and vasopressin systems 
were significantly associated with altered social behaviors and attachment 
patterns (p < 0.05). spd patients had lower fractional anisotropy (fa) 
in a critical node for social cognition, the genu of  the corpus callosum, 
compared to healthy controls and was significantly associated with symp-
tomatology of  greater interpersonal impairment (p < 0.05). a cognitive 
remediation intervention in conjunction with guanfacine compared to 
placebo showed significant improvement in social cognition (masc) and 
executive functioning (problem solving) and category fluency in patients 
with spd (p < 0.05).
Conclusion: baseline social cognition is impaired in spd and genetic varia-
tion in peptide neuromodulators are related to defects in attachment and 
empathy. These alterations are associated with altered brain structure and 
a combined intervention with the cognitive enhancing alpha-2 adrenergic 
agonist guanfacine and cognitive remediation is associated with improve-
ments in social cognition, suggesting that a pharmacologic enhancement of 
working memory enables a remediation intervention that improves social 
cognition.
id: 2112833

shoW me The money revisiTed: moneTary 
reinforcemenT versus inTrinsic reWard 
for learning in schizophrenia

steven m silverstein, phd1; Jimmy choi, psyd2; Joanna m 
fiszdon, ph.d.3; deanna barch, ph.d.4

1. Rutgers-University Behavioral Health Care, Rutgers-Robert 
Wood Johnson Medical School, Piscataway, NJ, USA; 2. Mental 
Health Services & Policy Research, Columbia Psychiatry, New 
York, NY, USA; 3. VA Connecticut Healthcare System, Yale School 
of Medicine, West Haven, CT, USA; 4. Psychology and Radiology, 
Washington University in St. Louis, St. Louis, MO, USA

Background: recent studies show that diminished hedonic experience may 
affect the representation of information about reward, and the subsequent 
motivation for goal-directed behavior. We sought to (a) examine how exper-
imental provision of intrinsic and extrinsic rewards would impact learning 
performance and subjective evaluations of learning, and (b) identify patient 
characteristics related to better learning outcome in the context of internal 
or external rewards.
Methods: eighty-two adults with sz were enrolled in a computer-based 
arithmetic learning study that consisted of ten 30-minute sessions over 
the course of 6 weeks. participants were randomized into learning condi-
tions with 4 cells that manipulated (a) intrinsically rewarding (ir) learning 
cues, and (b) cash payment as an external reward (er) for performance. 
in the two ir conditions, the arithmetic learning program was made into 
an intrinsically-rewarding and enjoyable game, with and without cash pay-
ment for performance. in the two er conditions, the same arithmetic learn-
ing program was void of all intrinsically-rewarding game elements to create 
an austere learning experience, with and without cash payment.
Results: overall, er was related to greater learning compared to ir (f 
[2,80]=5.19, p=.014) and this improvement in arithmetic was associated 
with greater hedonia and perceived therapeutic value. There was a decline 
in experienced pleasure and intrinsic motivation--irrespective of ir--when 
er was removed but no associated decline in self-efficacy or learning. 
furthermore, for those with low baseline motivation, er was related to 
greater learning, greater hedonia, and greater perceived therapeutic value. 
ir was modestly associated with greater learning only in patients with high 
baseline motivation. baseline symptom of amotivation predicted learning 
outcome by accounting for a total of 53% of the variance in the entire 
sample (r2=.53, f [3,78]=5.95; p=.008).
Conclusion: in contrast to the non-psychiatric literature, ir had no impact 
on learning outcome when a highly desirable er was available for reinforc-
ing performance. The extent of learning taking place, irrespective of ir, 
was associated with greater hedonic experience and perceived therapeutic 
value. ir had minimal impact on those with a low degree of motivation to 
learn, especially when er was available. ir offered some benefit but only 
to those who were already highly motivated. amotivation was found to 
predict learning outcome more than other patient factors.
id: 2118186

virTual realiTy Job inTervieW Training 
and 6-monTh employmenT ouTcomes for 
individuals WiTh schizophrenia

matthew James smith, ph.d.1; m f fleming1,2; andrea grace 
roberts, b.a.1; m Wright1; morris david bell, ph.d.3

1. Psychiatry and Behavioral Sciences, Northwestern University, 
Chicago, IL, USA; 2. Family Medicine, Northwestern University, 
Chicago, IL, USA; 3. Psychiatry, Veteran Affairs, Yale School of 
Medicine, West Haven, CT, USA

Background: schizophrenia is a debilitating chronic illness that is associ-
ated with low employment rates and the job interview presents a critical 

Threat level of prime

hc (mean, sd) sz (mean, sd)

structural emotional structural emotional

Threatening 45.9, 19.7 60.9, 27.0 43.4, 21.1 62.5, 28.6
nonthreatening 33.8, 19.4 26.8, 20.6 37.6, 23.5 28.9, 22.2
neutral 34.7, 17.1 27.2, 19.8 39.7, 21.9 32.8, 21.8

Threat ratings (%) following face primes
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barrier for individuals with this disorder to obtain competitive employ-
ment. virtual reality training has recently demonstrated efficacy at improv-
ing job interview skills and employment outcomes among individuals with 
autism, bipolar disorder, depression, or pTsd, however, the effects of this 
training on individuals with schizophrenia is currently unknown. our 
objective is to evaluate the efficacy of virtual reality job interview training 
(vr-JiT) at improving job interviewing skills and employment outcomes 
among individuals with schizophrenia.
Methods: We evaluated vr_JiT efficacy in a small randomized controlled 
trial (n=20 vr-JiT trainees, n=10 waitlist treatment-as-usual (Tau) con-
trols). Trainees completed up to 10 hours of simulated job interviews using 
the innovative vr-JiT software and reviewed information and tips about 
job interviewing, while controls received services as usual. primary out-
come measures included two pre-test and two post-test video-recorded role-
play interviews scored by blinded human resource experts and self-reported 
interviewing self-confidence. six-month follow-up data on employment 
outcomes was collected via telephone survey.
Results: Trainees attended 89% of lab-based vr-JiT sessions and found 
the intervention easy-to-use, helpful, and prepared them for future inter-
views. vr-JiT trainees demonstrated significantly greater improvement 
on role-play interview performance (p=0.002) and demonstrated a larger 
effect for within-subject change (cohen’s d=0.92 vs. d= -0.27) compared to 
Tau controls. vr-JiT performance scores increased significantly over time 
(r-squared=0.85). vr-JiT trainees demonstrated greater improvement in 
self-confidence compared with Tau controls (p=0.04) and demonstrated a 
larger effect for within-subject change (cohen’s d=0.67 vs. d=0.12). after 
accounting for neurocognitive function and the number of months since 
prior employment, thevr-JiT group was more likely to receive a job offer 
after completing an interview by 6 month follow-up (or: 9.0, p<0.05).
Conclusion: results provide preliminary support that vr-JiT is acceptable 
to trainees and may be efficacious for improving job interview skills and 
self-confidence in individuals with schizophrenia. moreover, participat-
ing in the vr-JiT intervention was associated with a greater likelihood of 
receiving a competitive job offer by the 6 month follow-up.
id: 2081660

Tackling sTigma: do clienTs and 
residenTs eXperience sTigma in Their 
neighbourhood?

esther sportel, phd1; ghm pijnenborg, phd2,1; Johan arends, 
md1

1. Department of Psychotic Disorders, GGZ Drenthe, Assen, 
Netherlands; 2. Department of Clinical Psychology, University of 
Groningen, Groningen, Netherlands

Background: stigmatisation is a serious problem for people with psychiat-
ric problems. experiencing stigma can take place in multiple areas of life, 
for example at work, with family or friends, or in neighbourhoods. key 
elements of stigma are limited knowledge, prejudice, and discrimination. 
increasing knowledge in the general public about psychiatric problems and 
personal contact between those stigmatising and the stigmatised group are 
effective in changing stigma.
in the netherlands more and more mental health clients live in residen-
tial areas, this may bring along the risk of an increase in stigmatisation. 
Therefore it is essential to tackle stigma concerning mental health right 
now. in order to come up with a concrete plan how to tackle stigma locally, 
an important first step is gaining insight in the actual local stigma problems.
Methods: using separate structured discussion groups with mental health 
care clients (serious mental illness; smi) and neighbourhood residents, 
stigma in two neighbourhoods in assen, the netherlands will be inves-
tigated. each group will consist of 8–10 participants and two modera-
tors, namely the researcher and an expert by experience. The main topics 
that will be discussed among smi clients as well as other residents are: 

1.  experiences with stigma in the neighbourhood, 2. how to improve the 
neighbourhood by decreasing stigma. various subtopics will be discussed 
as well.
participating neighbourhoods have been selected based on: 1. number of 
mental health service clients, 2.  comparable demographic characteristics, 
3.  overall satisfaction of residents regarding their living environment. 
clients will be approached by mail if  they live in the participating neigh-
bourhoods and are still in active care, other residents will be invited using 
flyers, a website, and local papers.
The results of the discussion groups will be used to develop interventions 
with main aim the reduction of stigma in the participating neighbourhoods.
Results: results of the structured discussion will be presented on the poster. 
outcomes will be presented for both the smi client groups and the resi-
dents groups. based on previous research we expect reported problems with 
e.g. isolation, avoidance, and access to social roles.
Conclusion: conclusions will be presented on the poster. This will include 
recommendations with regard to interventions on a local level.
id: 2087294

TWo subdomains of negaTive sympToms 
and Their clinical correlaTes in 
chronically ill paTienTs WiTh a 
psychoTic disorder

annemarie p m stiekema1,2; edith J liemburg2,3; lisette van der 
meer1,2; stynke castelein, ph.d.2,4; Johannes T h nielen5,6; Jaap 
van Weeghel7; andré aleman3,8; richard bruggeman2,9

1. Department of rehabilitation, Lentis Psychiatric Institute, 
Zuidlaren, Netherlands; 2. University Medical Center Groningen, 
Rob Giel Research Center, University of Groningen, Groningen, 
Netherlands; 3. University Medical Center Groningen, Department 
of Neuroscience, University of Groningen, Groningen, Netherlands; 
4. Research Department, Lentis Psychiatric Institute, Groningen, 
Netherlands; 5. Department of Clinical Epidemiology, Maastricht 
University, Maastricht, Netherlands; 6. Maastricht University 
Medical Center, Department of Clinical Pharmacy and Toxicology, 
Maastricht University, Maastricht, Netherlands; 7. Department 
of TRANZO, Tilburg School of Social and Behavioral Sciences, 
Tilburg University, Tilburg, Netherlands; 8. Department of Clinical 
Psychology and Experimental Psychopathology, University of 
Groningen, Groningen, Netherlands; 9., University Medical Center 
Groningen, Department of Psychiatry, University of Groningen, 
Groningen, Netherlands

Background: research suggests a two factor structure for negative symp-
toms: social amotivation and expressive deficits (messinger, 2011). This 
subdivision may be valuable for predicting outcomes and targeting treat-
ments. however, few studies investigated the relation of these domains to 
psychosocial functioning. We aimed to investigate 1)  whether the factor 
structure of negative symptoms is also supported in chronically ill patients 
with a psychotic disorder and 2) the relationship between these factors and 
psychosocial functioning.
Methods: 1405 patients with a psychotic disorder and duration of illness > 
5 years were included in the study (data selected from the pharmacotherapy 
monitoring outcome survey (phamous)). a confirmatory factor analy-
sis was performed using items of the positive and negative syndrome scale 
(panss) previously identified to reflect negative symptoms (n1-4, n6, 
g5, g7, g13 and g16) (liemburg et al., 2013). The factors defined by this 
analysis were used as predictor variables in a hierarchical regression analy-
sis with quality of life (manchester short assessment of Quality of life, 
mansa), functional outcome (health of the nation outcome scales, 
honos) and depression (calgary depression scale for schizophrenia, 
cdss) as dependent variables. in addition, we investigated the mediating 
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role of antipsychotic dosage (chlorpromazine equivalents, ce) and anti-
cholinergic drug burden (anticholinergic cognitive burden scale, acb).
Results: results confirmed that the factors social amotivation and expres-
sive deficits can be distinguished in chronically ill patients. both factors 
predicted worse quality of life and functional outcome and more depres-
sion. amotivation was the strongest predictor for quality of life and depres-
sion, while expressive deficits more strongly predicted functioning. When 
ce and acb were added as predictors, the predictive value of both factors 
remained significant. acb additionally predicted depression scores, while 
ce additionally predicted functional outcome.
Conclusion: both factors are confirmed in chronically ill patients. moreover, 
each factor predicted clinical outcomes above and beyond ce and acb. 
previous studies suggested amotivation as a critical predictor for functional 
outcome (foussias & remmington, 2010). The finding that expressive defi-
cits predicted honos scores may be explained by the nature of the honos 
(the honos is clinician-rated). in conclusion, the two factor structure may 
be informative and valuable for diagnosis, treatment and research.
id: 2093875

The physical acTiviTy preferences of 
individuals WiTh schizophrenia

mehala subramaniapillai; mark duncan; kelly arbour-
nicitopoulos; guy faulkner
Faculty of Kinesiology and Physical Education, University of 
Toronto, Toronto, ON, Canada

Background: physical inactivity and obesity are prevalent co-morbid condi-
tions affecting individuals with schizophrenia. The purpose of this research 
project was to understand the physical activity (pa) preferences of indi-
viduals with schizophrenia in order to inform future pa programs that will 
be tailored specifically to this population.
Methods: fifty-four outpatients with schizophrenia (34 males, 20 females; 
mean age 42.3 ± 12.1) from the centre for mental health and addiction 
(camh) in Toronto completed a survey assessing their views on their 
health, weight and perceived interest in pa.
Results: sixty-five percent of participants indicated that they were “slightly 
overweight” or “very overweight” and were dissatisfied with their weight. 
approximately 60% of participants reported not being active on a regu-
lar basis and the majority of these individuals considered it important to 
be more physically active. seventy percent of the sample indicated inter-
est in a pa program designed specifically for people with schizophrenia. 
participants preferred a program that consisted of moderate intensity walk-
ing and they would be interested in wearing a pedometer to track their daily 
steps. participants want a program that would give them the independence 
to carry out their own pa routine but also the professional guidance from a 
fitness specialist to get started and then regular contact to help them reach 
their fitness goals. participants also indicated that they would be interested 
in starting a pa program immediately but there was greater variability in 
some parameters of a potential pa program (e.g. when, where, with whom).
Conclusion: This study suggests that individuals with schizophrenia are inter-
ested in receiving support to be more physically active. There also appears to 
be some consistent preferences for the type of physical activity program that 
would be most attractive. These findings will be used in the development and 
evaluation of a physical activity intervention for this population.
id: 2117979

funcTional recovery in paTienTs WiTh 
schizophrenia: predicTing facTors for 
Work ouTcome
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Background: returning to work is one of the most important and satis-
fying attainments for individuals with schizophrenia. The purpose of this 
study was to investigate predictors for work outcome and the relationships 
among the predictors.
Methods: sixty-four Japanese patients meeting dsm-iv-Tr criteria for 
schizophrenia (mean age=35.2 (11.2)) and 111 normal controls (mean 
age=30.9 (10.2)) entered the study. The study was approved by the ethical 
committees at the respective study sites.
neurocognition, daily-living skills, and social functioning were assessed 
by the maTrics cognitive consensus battery (mccb) Japanese ver-
sion, the ucsd performance-based skills assessment-brief  (upsa-b) 
Japanese version (sumiyoshi et  al., 2011), and the social functioning 
scale individuals’ version modified for maTrics-pass (modified sfs 
for pass), respectively. Work outcome was evaluated by modified social 
adjustment scale Work outcome (subotnik. et al., 2008).
Results: principal component analyses were carried out to reduce the 
domains of the mccb and the sfs. in the patient group, extracted fac-
tors were interpreted as mccb-em (msceiT emotional management), 
mccb-general for the mccb, and sfs-general for the sfs. for normal 
controls, two factors were extracted both for the mccb and the sfs.
multiple logistic regression analysis for current work status was computed 
using the principal component scores of  these factors and the upsa sub-
scales (finance, communication) scores as predictive factors. Work status 
was dichotomized into the better or poor category by means of  a median 
sprit of  working hours in the recent 3 months. sfs-general (β=0.94, p 
=0.01) and mccb-em (β=0.70, p =0.07) remained in the final model 
for the patient group (χ2=11.85, p < 0.01), yielding a 66.7% predictive 
accuracy.
confirmatory path analysis was conducted assuming that social function-
ing would be determined by neurocogniton mediated by the upsa-b sub-
scale scores. in the patient group, paths were significant between mccb 
general and the upsa-b finance score (β=0.47, p < 0.01), and between 
the upsa-b communication and sfs general (β=0.29, p < 0.05). for nor-
mal controls, only mccb-em/memory was associated with the upsa-b 
communication score (β=0.30, p < 0.01).
Conclusion: our findings support a previous finding that neurocognition is a 
key factor for work-outcome in patients with schizophrenia (nuechterlein, 
2011), revealing that skills needed to manage in everyday life and social 
functioning/involvement mediate the route to the recovery.
id: 2086529

mindfulness, emoTion regulaTion, and 
negaTive sympToms in schizophrenia

naomi Tuchman Tabak, phd1,2; William powers horan2,3; 
a bender2; m dolinsky2; michael f green, phd3,2

1. Department of Psychology, UCLA, Los Angeles, CA, USA; 
2. VA Greater Los Angeles Healthcare System, Los Angeles, CA, 
USA; 3. Semel Institute of Neuroscience and Human Behavior, 
UCLA, Los Angeles, CA, USA

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

Functional and Psychosocial Outcome S193 

Background: mindfulness is emerging as an important topic for clini-
cal researchers. defined in various ways, mindfulness involves sustain-
ing attention on the present moment with curiosity and acceptance. 
mindfulness can be measured at both the state and trait level. Trait mind-
fulness is positively associated with physical and mental health constructs, 
including adaptive emotion regulation. in schizophrenia (scz) research, 
recent evidence indicates that emotion regulation is impaired and provides 
a reasonable target for intervention. mindfulness-based interventions have 
been adapted for psychosis and early studies show promising results, espe-
cially for improving negative symptoms. however, no study has examined 
the relationship between mindfulness, emotion regulation, and negative 
symptoms in scz.
Methods: This study had three objectives: (1) to examine group differ-
ences in trait mindfulness (mindful attention awareness scale; maas) 
between healthy controls and scz patients, (2) to examine the relationship 
between trait mindfulness and emotion regulation (msceiT managing 
emotions) in patients, and (3) to examine the relationship between trait 
mindfulness and negative symptoms (clinician administered interview 
for negative symptoms; cains) in patients. participants included 
community-dwelling outpatients with scz (n=23) and matched healthy 
controls (n=25).
Results: results indicated that patients (maas mean=4.09, sd=1.03) 
had lower trait mindfulness than controls (maas mean=4.59, sd=1.08). 
Though not statistically significant (p=0.11), the effect size was medium-
large (cohen’s d=0.48). as expected, trait mindfulness was positively 
correlated with msceiT managing emotions (r=0.43, p<.05). finally, 
correlations between trait mindfulness and negative symptoms were not 
significant, but trended in the expected direction (cains experiential: r= 
-0.29, p=0.19; cains expressive: r= -0.35, p=0.11).
Conclusion: This was the first study to examine relationships among mind-
fulness, emotion regulation, and negative symptoms in scz. results pro-
vide initial support for a positive association between trait mindfulness and 
emotion regulation. in addition, patients tended to report lower trait mind-
fulness than controls, and trait mindfulness was non-significantly associ-
ated with lower negative symptoms. These preliminary results suggest that 
mindfulness-based interventions may hold promise for improving emotion 
regulation and negative symptoms in patients with scz.
id: 2081514

sympTom improvemenTs and 
mainTenance of psychiaTric 
sTabiliTy in a residenTial psychiaTric 
rehabiliTaTion seTTing

emily Treichler, ma; William spaulding
Psychology, University of Nebraska-Lincoln, Lincoln, NE, USA

Background: medication management during acute stays is the recom-
mended method to stabilize symptoms among people with schizophrenia 
spectrum disorders (lehman et  al., 1998), but psychiatric rehabilitation 
post-discharge also benefits functioning and symptom management (farkas 
& anthony, 2010; liberman, 2008). We hypothesized that participation 
in residential psychiatric rehabilitation would maintain stabilization and 
improve remaining symptoms via service involvement and increased com-
munity functioning.
Methods: We used data from 76 people with schizophrenia spectrum dis-
orders participating in a residential psychiatric rehabilitation program. 
The average score of the brief  psychiatric rating scale (bprs; overall 
& gorham, 1962) and individual symptom scores were used as outcome 
variables to track changes in symptoms. predictors included measures of 
service involvement, community functioning, legal involvement, and dual 
diagnosis.
Results: fixed and random effects of time were added to each model first, 
and then the predictors were tested and retained in each model if  significant. 
The final model for average bprs score was a random linear time model. 

The effect of time was significant (contextual effect = -0.048, se = 0.022, 
p = 0.035). There was also a significant effect of service engagement (con-
textual effect = 0.590, se = 0.189, p = 0.002), a nonsignificant effect of 
community ability (contextual effect = -0.124, se = 0.106, p = 0.245), and 
a significant interaction between time and community ability (contextual 
effect = -0.031, se = 0.015, p = 0.037). There was also a significant random 
effect of time, (contextual effect = 0.895, se = 0.069, p < .0001). The spe-
cific symptom models found similar effects, although many did not have a 
significant effect for time. some models found significant effects for engage-
ment in therapy, day rehabilitation, adult day care, and being declared not 
responsible by reason of insanity.
Conclusion: residential psychiatric rehabilitation participants’ continued 
psychiatric stabilization and improvement of remaining symptoms was 
attributed to increased community functioning and engagement in specific 
treatment modalities for particular symptoms. participants had their own 
trajectories of change, indicating that the heterogeneity of this population 
impacted outcomes. Therefore benefits of psychiatric rehabilitation appear 
to include increasing and maintaining progress made in acute settings, and 
individualizing treatment is likely to maximize these benefits.
id: 2091562
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1. 1Janssen Research & Development, LLC, Titusville, NJ, 
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3. 3Collaborative Neuroscience Network, Inc, Garden Grove, CA, 
USA; 4. 4SUNY Downstate Medical Center, Brooklyn, NY, USA; 
5. 5New York University, New York, NY, USA

Background: improvement in social functioning is an important long-term 
treatment goal in patients with schizophrenia and schizoaffective disorder 
(sca). This analysis evaluated the role of paliperidone palmitate once-
monthly (pp1m) in improving and maintaining the 4 specific functioning 
domains of the personal and social performance (psp) scale in patients 
with sca.
Methods: This randomized, double-blind (db), placebo-controlled, inter-
national study (ncT01193153) included subjects meeting the dsm-iv 
diagnosis of sca who experienced an acute exacerbation of psychotic 
and mood symptoms. subject functioning was evaluated for those sub-
jects stabilized on pp1m during the 25-week open-label (ol) phase who 
then entered the 15-month db relapse-prevention phase. functioning was 
evaluated using the psp, scored from 1 to 100; higher scores indicated bet-
ter functioning based on evaluation of 4 domains: socially useful activities, 
personal/social relationships, self-care, and disturbing/aggressive behav-
iors. each psp domain was assessed on a 6-point severity scale (absent to 
very severe impairment). Treatment response comparisons of psp domain 
scores at db endpoint were conducted using a cochran-mantel-haenszel 
test. no adjustments were made for multiplicity.
Results: of 667 subjects enrolled in the 25-week open-label phase, 334 sub-
jects were stabilized on pp1m, entered the db phase, and included in the 
analysis. after ol treatment with pp1m (ol endpoint  =  db baseline), 
the percentage of subjects with good functioning (absent through mild 
impairment) for the 4 psp domains increased (Table). a significant differ-
ence at db endpoint favoring pp1m over placebo was observed for all 4 
psp domains in the proportion of subjects maintaining good functioning 
(p≤0.008 for all 4 psp domains).
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Conclusion: among subjects with an acute exacerbation of sca who 
completed 25 weeks of ol treatment with pp1m and then entered the 
db phase, the 4 specific functioning domains of the psp improved. These 
improvements were maintained with pp1m compared to placebo during 
the db relapse-prevention phase for all 4 domains.
id: 2087290

claymaTion arT Therapy as adJuncTive 
TreaTmenT To promoTe recovery in 
early psychosis: a piloT sTudy

zenovia Jessie ursuliak, md, phd1,2; candice e crocker, phd.1,3; 
Jean hughes4; amy mackenzie2; philip g Tibbo, md1,2

1. Department of Psychiatry, Dalhousie University, Halifax, NS, 
Canada; 2. The Nova Scotia Early Psychosis Program, Capital 
District Health Authority, Halifax, NS, Canada; 3. Division of 
Neurology, Capital District Health Authority, Halifax, NS, Canada; 
4. School of Nursing, Dalhousie University, Halifax, NS, Canada

Background: The nova scotia early psychosis program (nsepp) is inter-
ested in psychosocial interventions that can complement pharmacological 
treatments to promote clinical and personal recovery.
preliminary research suggests that art therapy can improve mood symp-
toms, self-esteem and social skills in people with mental illness as well as 
strengthen identity and decrease negative symptoms in people with chronic 
psychosis.
Methods: We conducted a pilot study of 13-week claymation art therapy 
group (n=9) in young adults with early phase psychosis to determine if  
this intervention could improve global and social functioning, as well as 
psychological domains of recovery such as hope, self-stigma, self-efficacy 
and scope of identity. paired t-tests were used to examine pre to post and 
3 month follow-up changes on these outcome measures. We also did a the-
matic qualitative analysis of individual exit interviews to deepen our under-
standing of how the program impacted the participants.
Results: our pilot study demonstrated that this intervention was feasible for 
our program to deliver and had high patient adherence (31% attrition rate 
and 81% attendance rate). There were statistically significant improvements 
post-intervention in the clinician-rated global assessment of function-
ing scale (p=.006) and the personal and social performance scale (p=.04) 
that were maintained at the 3 month follow-up. There were trends towards 
significance post-intervention in the self-reported miller hope scale 
(p=.063) and the modified engulfment scale (scope of identity) (p=.072) 
which achieved significance at the 3-month follow-up (p=0.001 for both). 
We identified four dimensions from the qualitative analysis of partici-
pants’ individual exit interviews: participant identity, program structure, 
program impact, and recovery perspectives. program impact was the most 
frequently occurring domain in the qualitative analysis. The themes in this 
domain identified positive program effects important to recovery: fostered 
emotional well-being, fostered skill development, enabled personal empow-
erment and fostered connection with others.

Conclusion: The results of our pilot study suggest claymation art therapy 
is an engaging intervention to promote recovery for young adults with early 
phase psychosis that should be studied more rigorously in a randomized 
controlled trial.
id: 2118441
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Background: despite the well-known impact of cognitive deficits in every-
day functioning in patients with severe mental illness (smi), evidence-
based interventions directed at these problems are scarce especially for 
smi patients in long-term clinical facilities. cognitive adaptation Training 
(caT) is a compensatory approach that aims at creating new routines in 
the patients’ living environment through the use of environmental sup-
ports. previous studies showed that caT improves functioning in outpa-
tients with schizophrenia when caT is given by psychologists. The aim of 
this study is to evaluate the effect of caT as a nursing intervention in smi 
inpatients, predominantly with psychotic disorders who reside in long-term 
clinical facilities.
Methods: This is a multicenter cluster randomized controlled trial comparing 
caT (intervention group) to Treatment as usual (Tau, control group). The 
primary goal is to evaluate the effectiveness of caT on everyday functioning. 

sca subjects With good functioning

subjects, % socially useful activities personal and  
social relationships

self-care disturbing 
and 
aggressive 
behavior

ol baseline 7.5 10.2 67.7 58.4
ol endpoint 63.5 76.3 97.6 99.4

placebo pp1m placebo pp1m placebo pp1m placebo pp1m
db baseline 60.6 66.5 76.5 76.2 98.2 97.0 99.4 99.4
db endpoint 48.2 64.0 56.5 70.8 83.9 95.0 88.1 98.1 D
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The study has a duration of one year, with four follow-up measurements will 
be conducted at 15, 18, 21 and 24 months for the intervention group. primary 
outcome measures are the multnomah community ability scale (mcas) 
and the social and occupational functioning scale (sofas).
Results: preliminary analyses (data available for 12 patients in each group 
on baseline, T3 & T6) showed no differences between the intervention and 
the control group on functional outcome.
Conclusion: The lack of a significant difference is not surprising given the 
small sample size and the fact that improvements in this chronic population 
is slow (onken et al., 2002). however, based upon pilot results (Quee et al., 
2014) we expect that functional outcome will be improved at 12 months and 
that these improvements will be sustained or further improved after that. 
if  caT is effective as a nursing intervention, it may be recommended to 
include caT in the guidelines for smi care and to implement the method 
in standardized care.
id: 2095793

The efficacy of occupaTional goal 
inTervenTion for rehabiliTaTion of 
eXecuTive fucTions in paTienTs WiTh 
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randomized conTrolled Trial
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Background: The executive deficits in schizophrenia are related with func-
tional impairments that impede that the patients have an independent 
life. The aim of this study is to test the efficacy of occupational Therapy 
(oT) based on the occupational goal intervention (ogi) for the improve-
ment of executive functions (ef) in patients with Treatment-resistant 
schizophrenia (Trs) as compared with a control group (cg).
Methods: single blinded controlled trial (rTc), with 29 participants ages 
18–55, who were randomized to the ogi group or the cg (craft activities). The 
patients were evaluated before (T0) and after treatment (T1) and after 6 month 
follow-up without intervention (T2). ef outcomes: The behavioral assessment 
of dysexecutive syndrome (bads), the direct assessment of functional 
status (dafs), which measures functional aspects and the independent living 
skills survey (ilss) which assesses the occupational performance of patients 
in basic and instrumental activities of daily living. cognition was measured by 
a standard neuropsychological battery. both groups realized 30 sessions over a 
period 14–15 weeks and follow-up. mixed model analysis was used.
Results: both groups showed no differences in terms of demographic vari-
ables and disease severity at the baseline. The ogi was significantly more 
effective than the cg in terms of improvement ef, and the effect remained 
after 6 months. The bads total showed a group effect (p=0.04). The dafs 
showed a group effect (p=0.04) and time effect (p=0.03) on the temporal ori-
entation subscale, showing that the ogi was superior to the cg in this subi-
tem throughout the whole the study. The ilss showed a group effect (p=0.00) 
in ogi when compared to the cg, even with the slight decrease in the follow-
up. We found no statistically significant differences between groups in terms of 
cognitive functions, except a group and time effects on the stroup 1 (p=0.04), 
stroop 2 (p=0.03), stroop 3 (p=0.03) as well the Wisconsin test (p=0.01).

Conclusion: The ogi method showed efficacy in terms of global improve-
ment and in some measures of ef, which were maintained after 6 months 
follow up, without intervention.
id: 2082247
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Background: resilience can be defined as the successful adaptation despite 
risk and adversity and is becoming an important topic in patients with 
schizophrenia since there is evidence that it increases the probability for 
long-term recovery in those patients. The aim of this study was to investigate 
to what extent quality of life correlates with resilience and severity of illness.
Methods: We recruited patients with schizophrenia on an out-patient basis. 
diagnoses were confirmed with the mini international neuropsychiatric 
interview (m.i.n.i.). resilience was assessed by the resilience-scale (rs-25) 
and psychopathology was assessed by the positive and negative syndrome 
scale (panss). in addition, the german version of the lancashire Quality 
of life profile, the berliner lebensqualitätsprofil (belp) was used.
Results: so far, a total number of 40 patients (19 males, 21 females) with a 
mean age of 45.3 ± 10.2 years took part in this study. The mean duration of 
illness was 15.8 ± 2.9 years. The mean panss total score was 58.2 ± 18.6, 
the mean rs-25 score was 130.8 ± 21.7, and the belp subscales showed a 
mean score of 4.65 (range 1–7). statistical analysis showed a stronger cor-
relation between quality of life (Qol) and resilience (r=0.56, correlation 
with general life satisfaction) than between Qol and psychopathology (r= 
-0.39). The majority of the correlations between Qol (belp subscales) 
and resilience remained significant after adjustment for psychopathology 
by partial correlation analysis. This applied in particular to the belp sub-
scales of work, social life (friends) and mental health.
Conclusion: preliminary results show that schizophrenia patients’ qual-
ity of life correlates stronger with resilience than with the severity of ill-
ness. accordingly, resilience might have an important impact on long-term 
recovery of patients with schizophrenia.
id: 2105277

The impacT of psychosis risk sympTom 
change on social and role funcTioning

camille Wilson1; elizabeth Thompson1; caroline demro1; emily 
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University of Maryland School of Medicine, Balitmore, MD, USA

Background: previous findings suggest lower levels of functioning associ-
ated with psychosis risk symptoms. although social and role functioning 

effects bads dafs ilss stroop 1 stroop 2 stroop 3 Wisc

group p=0.04* p=0.04* p=0.00* p=0.85 p=0.58 p=0.39 p=0.47
Time p=0.21 p=0.03* p=0.20 p=0.08 p=0.03* p=0.03* p=0.01*
group*Time p=0.75 p=0.06 p=0.06 p=0.04* p=0.53 p=0.27 p=0.69

The table shows group effect, Time effect and group versus Time effect
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generally improve among those at risk for psychosis who do not transition 
to psychosis, researchers advocate monitoring individuals for signs of early 
symptom remission or deterioration. The current study seeks to examine 
the relation between psychosis-risk symptom change and social and role 
functioning over a six-month period. We hypothesize that psychosis-risk 
symptom change from baseline to six month follow-up will predict social 
and role functioning at six months.
Methods: sixty-four adolescents (age 12–22) currently receiving mental 
health services were interviewed at baseline and 6-month follow up regard-
ing symptoms of psychosis-risk and current functioning. difference scores 
were calculated for baseline and 6-month psychosis-risk symptom domains, 
such that negative difference scores indicated worsening symptoms, positive 
difference scores indicated improving symptoms and no change in symp-
toms was regarded as stable. separate linear regressions were run for social 
and role functioning as dependent variables, with baseline social or role 
functioning scores; and positive, negative, general, and disorganized differ-
ence scores entered into the regression model.
Results: results of the linear regression models indicate that changes in 
positive and negative symptoms significantly contribute to six-month 
assessment of social and role functioning.
Conclusion: at six months, symptom severity across psychosis-risk domains 
largely appears to improve. change in risk symptoms over six months pre-
dicts functioning at six months, with positive and negative symptom change 
being significant contributors to prediction. among those demonstrating 
worsening symptom severity over time, this decline seemed particularly 
related to role functioning. early positive and negative symptom deteriora-
tion may indicate a subgroup of individuals who warrant closer monitoring 
to ensure that symptom severity does not further decline over time.
id: 2119444
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Background: long-term functional outcome of dose-reduction strategies 
in first episode psychosis (fep) has not been studied before. The present 
study compared 7-year outcome of an early antipsychotic dose-reduction/
discontinuation (dr) strategy with maintenance treatment (mT). primary 
outcome was (symptomatic and functional) recovery; relapse rates, func-
tional and symptomatic remission were secondary outcomes.
Methods: fep patients (n=128) symptomatically remitted for 6m during 
their first treatment year who completed an 18 months trial comparing mT 
and dr were followed-up at 7 years. symptomatic remission criteria were 
adopted from andreasen et  al., functional remission criteria were based 
on a functioning scale. recovery was defined as meeting both criteria sets. 
mT or dr strategy, and baseline parameters were entered in a logistic 
regression analysis with symptom and functional remission and recovery at 
7-years follow-up as dependent variables.
Results: 103 patients consented to participate. dr-patients showed twice 
the recovery-rate of mT-patients (40% against 18%), odds ratio 3.5 
(p=.014). symptomatic remission-rates were equal (69% and 67%). better 
dr recovery-rates were attributable to higher functional remission-rates 
(46% vs. 20%) in dr. predictors of recovery were dr, baseline living 
together and less severe negative symptoms. during the last 2 years of fol-
low-up the mean daily dose in haloperidol equivalents was 2.20mg in dr 
vs. 3.60mg in mT (p=.031).
relapse-rates were initially higher in dr but leveled at 3  years; 61.5% 
relapsed in dr and 68.6% in mT in 7 years.

Conclusion: dr of antipsychotics during early stages of remitted fep signifi-
cantly improved 7-years outcome in terms of recovery and functional remis-
sion compared to maintenance treatment. Though initially relapse-rates in 
gd were higher, these equaled those in mT from 3 years to the end of the 
study. While the necessity of immediate antipsychotic treatment in fep and 
positive symptoms relapse is robustly demonstrated in a great number of 
studies, this study suggests that we are faced with a dilemma concerning the 
drawbacks of long-term maintenance antipsychotic treatment on functional 
capacity. Though antipsychotic discontinuation appears only feasible with-
out relapse in a substantial minority of patients, guided dose-reduction as far 
as positive symptoms remain subsided and allow it, appears a feasible strat-
egy in view of functional recovery, doing justice to both sides of the dilemma.
id: 2117435

a childhood WiThouT malTreaTmenT 
proTecTs againsT poor long Term 
funcTioning in The ulTra high 
risk group

alison ruth yung, m1,5; Jack cotter1; stephen Wood3; patrick 
mcgorry5; andrew Thompson4; barnaby nelson5; ashleigh lin2

1. Institute of Brain Behaviour and Mental Health, University 
of Manchester, Manchester, United Kingdom; 2. Telethon 
Kids Institute, University of Western Australia, Subiaco, WA, 
Australia; 3. School of Psychology, University of Birmingham, 
Edgbaston, Birmingham, United Kingdom; 4. Mental Health & 
Wellbeing, University of Warwick, Coventry, United Kingdom; 
5. Orygen Youth Health Research Centre, University of Melbourne, 
Melbourne, VIC, Australia

Background: The rate of development of schizophrenia and other psychotic 
disorders has traditionally been the main outcome of interest in the ultra high 
risk (uhr) (“prodromal”) group. however, the majority of uhr patients do 
not develop psychotic disorder even up to 10 years post identification yet many 
remain symptomatic and disabled. it is important therefore to study psychoso-
cial functioning as an outcome. To date, studies that have examined functional 
outcome in the uhr population have tended to have small sample sizes and 
either cross-sectional or only medium-term follow up data long-term follow 
up studies are needed. additionally, although bullying in childhood has been 
associated with poor functioning cross sectionally and sexual abuse in child-
hood has been associated with risk for transition, the role of childhood trauma 
in relation to functioning over the long term has not yet been examined.
We therefore aimed to determine which clinical factors, including history 
of childhood maltreatment, predict poor functional outcome in uhr 
individuals
Methods: participants were from the pace (personal assessment and 
clinical evaluation) clinic in melbourne, australia. The current data are 
part of a longitudinal study aimed at reassessing all participants who were 
in research studies at pace between 1993 and 2006 (n=416). The current 
sample consists of the 268 uhr participants (152 females; 116 males) who 
completed assessment of functioning at follow-up interview between 2.39 
and 14.87 years post-identification.
Results: positive and negative symptoms, impaired emotional functioning 
prolonged duration of untreated illness, baseline low functioning and his-
tory of childhood maltreatment all predicted poor functioning at follow up 
in a univariate analysis. in the multivariate regression, only childhood mal-
treatment was associated with poor functioning. The association remained 
significant even after adjusting for transition status.
Conclusion: childhood maltreatment not only predicts development of psy-
chosis but also poor long term functioning in the uhr group. This underlines 
the importance of recognising childhood trauma and managing it in treat-
ment. We also speculate about the mechanisms, both biological and psycho-
logical, of the association and the interaction between these mechanisms.
id: 2107734
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characTerizaTion of a deleTion aT The 
slc1a1 gluTamaTe TransporTer gene 
ThaT cosegregaTes WiTh schizophrenia 
in a 5-generaTion family

parisa afshari, phd
Neuroscience, SUNY Upstate Medical University, Syracuse, NY, 
USA

Background: glutamatergic systems have been strongly implicated in 
the pathophysiology of psychosis. our newly discovered deletion at the 
slc1a1 gene carried by members of a 5-generation family in the pacific 
island of palau co-segregates with schizophrenia. slc1a1 gene encodes 
eaaT3, a neuronal glutamate transporter. The deletion eliminates the 
entire promoter, start codon and the first transmembrane domain of the 
protein. The present study sought to determine if  the sequence replacing 
the native promoter in deleted slc1a1 allele can promote transcription 
and if  the 5’-truncated eaaT3 is functional in transporting glutamate.
Methods: 1 kb of the native exon 1 promoter and putative exon 2 promoter 
sequence were cloned into firefly luciferase vector. a dual luciferase assay 
was performed to compare the promoter activity of cloned regions trans-
fected into hek293 cells (n=20).
Xenopus oocytes were injected with either truncated or non-truncated slc1a1 
mrna and incubated for 3–5 days (n=15). oocytes were clamped to a hold-
ing potential of -60 mv and 2 mm glutamate was bath applied. glutamate-
induced inward currents were recorded by two electrode voltage clamp.
Results: The promoter activity of the exon 2 upstream sequence was more 
than 7-fold higher than the native promoter (p<5.7e-8).
electrogenic glutamate transport was apparent in the oocytes expressing 
WT eaaT3. however, the current was negligible in oocytes expressing the 
truncated eaaT3, and resembled the results seen following water injection.
Conclusion: The intron 1 sequence replacing the native promoter in partially 
deleted slc1a1 allele promote expression but the truncated expressed pro-
tein cannot function as a glutamate transporter.
id: 2119516

novel sTaTisTical approaches To Whole 
eXome and gene eXpression daTa in 
large pedigrees

laura almasy
Texas Biomed, San Antonio, TX, USA

Background: high-throughput genome-wide genomic and transcriptomic 
approaches are revolutionizing genetic studies of complex phenotypes, 
making it feasible to comprehensively assess protein coding variants and to 
screen thousand of potential biomarkers or endophenotypes. micrornas 
represent one such intermediate phenotype that may be useful for gene 
identification or for understanding mechanisms that connect genotype 
to illness. as we turn from screening common genetic variants through 
genome-wide association studies to identification and characterization of 
rare, perhaps even private, functional mutations through genome sequenc-
ing, the study of carefully selected extended pedigrees presents both ana-
lytical challenges and opportunities. in particular, large pedigrees offer 
the chance to sample multiple copies of rare alleles through relatives who 
inherited them from a common ancestor. We will discuss the study design 
advantages of large pedigrees, present new statistical genetic approaches 
we are developing to study rare variants, and show results from exome and 
gene expression screens in multiplex schizophrenia (scz) pedigrees from 
the multiplex-multigenerational genetic investigation (mgi) study.

Methods: exome sequencing using the illumina Truseq platform has been 
completed in 134 individuals from 8 families, including 25 individuals 
with scz or schizoaffective disorder, depressed type. in total, 11,878 mis-
sense variants were identified that passed standard quality control filters. 
micrornas were extracted from lymphoblastoid cell lines of 574 mgi 
participants and sequenced on the illumina gaiix utilizing Truseq small 
rna technology.
Results: We identified 1279 variably expressed micrornas of which 928 
are heritable. has-mir-937 is associated with performance on a test of 
verbal memory (p = 5.4x10-5) and levels of  this microrna are lower in 
individuals with scz (p = 9.8x10-3). in analyses of  exome sequence, we 
identified two variants significantly associated with scz after correcting 
for multiple testing, in amacr and Tmem176a. in a region of  chro-
mosome 5 previously linked to abstraction and mental flexibility (abf), 
we identified two additional missense mutations associated with abf and 
scz, in synpo and WWc1. both of  these genes are linked to ampa 
receptor trafficking.
Conclusion: large pedigrees offer unique advantages for identifying and 
characterizing genetic influences on complex phenotypes, particularly 
within the context of analysis of exome sequence data to identify rare risk 
alleles.
id: 2088171

microrna mechanisms implicaTed 
by rare copy number varianTs and 
schizophrenia causaTion

anne bassett, md, frcpc
Clinical Genetics Research Program, Centre for Addiction and 
Mental Health, Toronto, ON, Canada

Background: rare copy number variants (cnvs) such as 22q11.2 deletions are 
now known to be major contributors to causation of schizophrenia. These dele-
tions and duplications not only overlap protein-coding genes but also micror-
nas (mirnas), thus potentially implicating target genes genome-wide.
Methods: We identified 1) mirnas overlapped by the 22q11.2 microdele-
tion and 2) in well characterized cohorts of schizophrenia cases and con-
trols, mirnas overlapped by other rare cnvs. Two standard mirna 
prediction tools were used to generate predicted target genes. We then per-
formed functional gene-set enrichment analyses using these genes.
Results: We found that 22q11.2 deletions and other rare cnvs are enriched 
for mirnas. The genes predicted to be targeted by these mirnas are sig-
nificantly enriched for neurodevelopmental functions. These include genes 
such as nTrk2, pak2 and syngap1, and others that implicate gluta-
matergic and dopaminergic networks.
Conclusion: The mirna mechanisms implicated by rare cnvs associated 
with schizophrenia support an expanded multihit model of causation have 
potential implications for mirna-based therapeutics.
id: 2093148

dosage effecTs of 22Q11.2 genes on brain 
sTrucTure and funcTion.

carrie e bearden, ph.d.1,2; maria Jalbrzkowski1,2; leila kushan1

1. Semel Institute for Neuroscience and Human Behavior, Dept 
of Psychology, UCLA, Los angeles, CA, USA; 2. Department of 
Psychology, UCLA, Los Angeles, CA, USA

Background: recent findings show that duplications at 22q11.2 are substan-
tially less common in schizophrenia cases than in the general population, 
indicating that duplications at this locus may represent a putative protective 
mutation for schizophrenia. however, duplications at the 22q11.2 locus are 
increasingly associated with autism risk. investigating the effects of these 
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reciprocal imbalances on underlying neural processes may offer a potential 
window into how these cnv’s disrupt the brain and ultimately, contribute 
to disease pathogenesis.
Methods: here we used high-resolution structural magnetic resonance 
imaging (mri) and network
analyses of blood-based gene expression data to investigate whether specific 
dosage effects of genes within the 22q11.2 locus regulate neuroanatomic traits 
in a reciprocal manner. We investigated neuroanatomic variation in sixty chil-
dren and adolescents with 22q11.2 deletions or duplications, relative to typi-
cally developing, age-matched controls. next, we conducted whole-genome 
transcriptional profiling and used systems biology methods (Weighted gene 
coexpression network analysis; Wgcna) to identify networks of co-
expressed genes associated with symptoms and neuroanatomic traits.
Results: similar to children with idiopathic autism, patients with 22q11.2 
duplications showed volumetric increases in the medial orbitofrontal cortex 
(mofc), cingulate
gyrus, precuneus, insula and the fusiform gyri, brain regions critically impli-
cated in social cognition and affective processing. in contrast, 22q11.2 deletion 
patients showed significant decreases in these same regions relative to controls. 
Wgcna identified 3 gene expression modules that were enriched for brain-
expressed genes, which were significantly associated with reciprocal variation 
in these brain regions. moreover, genes co-expressed in these modules were 
down-regulated in 22q11.2 deletion patients with psychotic symptoms.
Conclusion: This ‘‘genetics first’’ approach reveals that dosage-sensitive 
genes in the 22q11.2
locus give rise to mirrored phenotypes in brain regions critical for social 
processes. further, gene co-expression modules were significantly related 
to psychotic symptoms and brain structure. This approach may accelerate 
the shift towards personalized therapeutic approaches, and contribute new 
insights into the pathogenesis of neuropsychiatric disorders associated with 
these cnv’s, particularly schizophrenia and autism.
id: 2117961

cnvs and polygenic scores inTeracT To 
conTribuTe To schizophrenia risk

sarah e bergen, phd1,5; daniel howrigan4; Jonathan sebat3; 
benjamin neale4,5; kenneth kendler2

1. Medical Epidemiology and Biostatistics, Karolinska Institutet, 
Stockholm, Sweden; 2. Virginia Institute for Psychiatric Genetics, 
Virginia Commonwealth University, Richmond, VA, USA; 
3. Psychiatry and Cellular and Molecular Medicine, University 
of California, San Diego, San Diego, CA, USA; 4. Analytic and 
Translational Genetics Unit, Massachusetts General Hospital, 
Boston, MA, USA; 5. Stanley Center for Psychiatric Research, 
Broad Institute, Cambridge, MA, USA

Background: both rare copy number variants (cnvs) and common single 
nucleotide polymorphisms (snps) contribute to the genetic risk for schizo-
phrenia. several specific cnv regions and an increased burden of large 
deletion cnvs have demonstrated associations with schizophrenia. a sig-
nificantly higher polygenic risk score in subjects with schizophrenia has 
also been established, confirming that many common snps confer risk for 
this disorder as well. The relationships between these rare and common 
genetic risk factors have not been thoroughly investigated, and we sought 
to address the following questions: 1)  do cases with cnvs have lower 
polygenic risk scores compared to cases without cnvs? 2) do cases with 
cnvs have higher polygenic risk scores compared to controls with cnvs? 
3) do controls with cnvs have lower polygenic risk scores than controls 
without cnvs?
Methods: cnv and gWas data from 22,065 schizophrenia cases and 
21,700 controls the psychiatric genomics consortium were used. cnv 
carriers were defined by the classes of cnvs conferring the greatest disease 
risks: 1) having one of 14 specific cnvs previously associated with schizo-
phrenia, or 2) carrying any large cnv deletion greater than 500kb.

Results: snps and cnvs both contribute to risk for schizophrenia and the 
results imply interactions between these risk factors. complex relationships 
between the different definitions of cnv carrier status and polygenic risk 
were revealed.
Conclusion: These results offer insight into the genetic architecture of 
schizophrenia by illuminating the ways in which different types of estab-
lished genetic risk loci interact to confer disease risk.
id: 2118820

inTegraTing genomic neTWorks and 
neural circuiTs in schizophrenia

david l braff, m.d.
SOM, Dept of Psychiatry, University of California San Diego, La 
Jolla, CA, USA

Background: The cogs-1 family study and cogs-2 case control study 
have now deeply (endo)phenotyped and are genotyping over 4000 individu-
als. This includes over 1500 subjects from the 296 cogs-1 family study 
and 2500 subjects from the cogs-2 case control study. To account for het-
erogeneity and to facilitate accurate genotypic analyses, the subjects were 
carefully examined over 1–2 days of diagnostic, clinical, neurocognitive and 
neurophysiological endophenotyping.
Methods: cogs-i ascertained and deeply endophenotyped 296 families 
(over 1,500 subjects). figs-based diagnostic information was obtained 
on an additional 2,000 family members. cogs-2 used a well standard-
ized approach for endophenotypic analyses of 2500 subjects in a “case-
control” follow up study. in all, 20 schizophrenia-related endophenotypes 
were assessed, in addition to detailed demographic, clinical and functional 
outcome data and genotyping.
Results: an overview of results to date will be presented, including 
behavioral, genomic, and an integrated view of how all these data can be 
parsimoniously organized in order to illuminate the march to precision-
personalized medicine. The results replicate a 42 gene network centered 
around erbb4-nrg1, a reflection of glutamate-related deficits.
Conclusion: research into organ based disorders are made more challeng-
ing when the organ in question, the brain, is encased as it is in a cranial 
vault. adding to this challenge, common heritable psychiatric disorders 
also reflect dysfunction of  complex neural circuits rather than discrete, cel-
lular-specific mitotic events. This presentation will thus be both empirical 
and conceptual, discussing emerging new strategies and new approaches 
to deconstructing and overcoming the functional disabilities associated 
with schizophrenia. The discussion will center on integrating what cogs 
has discovered behaviorally in the largest deeply endophenotyped study 
in schizophrenia. The discussion will also center on how emerging related 
genomic information is being translated from lab to clinic.
id: 2119517

mosaicism may underlie pleioTropic 
psychiaTric phenoTypes

claudia m b carvalho, phd1,2; kristen brennand, phd2; bo 
yuan1; Jonathan sebat3; dheeraj malhotra4; shane mccarthy5; 
uwe rudolph6; deborah levy, ph.d.6; James r lupski1

1. Molecular and Human Genetics, Baylor College of Medicine, 
Houston, TX, USA; 2. Mt. Sinai School of Medicine, NY, NY, 
USA; 3. University of California at San Diego, San Diego, CA, 
USA; 4. Hoffmann-La Roche Ltd, Basel, Switzerland; 5. Cold 
Spring Harbor Laboratory, Cold Spring Harbor, NY, USA; 
6. McLean Hospital, Belmont, MA, USA

Background: copy number variants (cnvs) involving the 9p region 
have been observed in patients with sz, asd, bpd, and id. using a 

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

Genetics: Basic; Clinical  S199 

genome-wide copy-number scan (nimblegen hd2 2.1 m), we identified a 
~1.8 mb duplication-triplication on 9p.24.1 in a proband with a diagno-
sis of schizo-affective disorder and in his mother, who has a diagnosis of 
bipolar disorder with psychotic features. remarkably, the triplicated region 
includes gldc and kdm4c; deletions and duplications involving those 
genes have been observed in asd cohorts as well as in patients with sz, 
bpd or id. gldc is the enzyme that catabolizes glycine, a co-agonist of 
the nmda receptor (nmdar). Triplication of gldc would be expected 
to accelerate degradation of glycine, resulting in low levels of brain glycine 
and nmdar-mediated hypofunction, which has been strongly implicated 
in the pathophysiology of psychotic disorders.
Methods: We designed a custom high density array cgh and further 
sequenced breakpoint junctions to gain insights into the novel 9p molecu-
lar structure. study of the mrna from lymphoblastoid cell lines was also 
performed to check for fusion gene formation. in addition, fibroblasts from 
proband and mother were obtained and are currently being reprogrammed 
into human induced pluripotent stem cells (hipscs).
Results: This rare cnv was confirmed as a de novo event in the 
mother using a customized high-density agilent array cgh platform. 
sequencing of  the cnv breakpoint junctions revealed that this cnv 
was more complex than originally thought due to the presence of  inser-
tions of  variable sizes into the junction, including a 65.2 kb segment 
that was copied from the intron of  the nearby gene pTprd. This rear-
rangement caused the formation of  a fusion gene (uhrf2-kdm4c) 
as revealed by mrna expression in the proband. We also found evi-
dence that the mother was mosaic for this de novo rearrangement as 
the cnv was present in genomic dna extracted from blood and from 
her fibroblasts but not in the derived lymphoblastoid cell line or in the 
derived ipscs.
Conclusion: breakpoint junction sequencing studies provides valu-
able information that complements the results of  copy-number scans 
and helps to further characterize structural variants. The mosaicism 
in the mother may be related to her less severe clinical phenotype. 
mosaicism may be a factor in pleiotropic phenotypes as well as vari-
able penetrance.
id: 2089468

meThylomic analysis of The psychoTic 
TransiTion

boris chaumette1; oussama kebir1,2; fabrice rivollier1; louis 
philippe lemieux perreault3; amina barhdadi3; sylvie provost3; 
mathilde kazes2; marion plaze1,2; Julie bourgin2; raphael 
gaillard1,2; marie-pierre dubé3; marie odile krebs1

1. Center of Psychiatry and Neurosciences, Inserm U894, 
Paris, France; 2. SHU, Sainte Anne Hospital, Paris, France; 
3. Pharmacogenomics Center, Montreal University, Montreal, QC, 
Canada

Background: schizophrenia is a complex disorder involving both genetic 
and environmental factors. epigenetic is a growing theory to explain these 
interactions at a molecular level. it is well-known that schizophrenia begins 
with prodromal symptoms and patients undergoing sub-threshold symp-
toms are named ultra-high risk (uhr) subjects. Therapeutic and prognos-
tic attitude remain challenging for this population. according to the model 
of the gene-environment interactions, the psychotic transition in adoles-
cence could be related to epigenetic changes during the psychotic transition.
Methods: We designed and performed the first longitudinal study about 
whole-genome dna methylation changes. 39 uhr patients were recruited 
in specialized center c’Jaad - centre hospitalier ste anne - paris 
(france). during follow-up, 14 of them became psychotic (converters) 
according to the validated scale caarms. initial and final methylation 
were investigated by infinium human methylation450 beadchip for 450 
000 cpg after bisulfite conversion.

Results: The psychotic transition was not associated with global methyla-
tion changes. linear models failed to identify cpg and genes significantly 
associated with psychotic transition after bonferroni correction. analyses 
of the top results provided a cluster which could classify perfectly converters 
and non-converters. These genes of interest are over-represented in biologi-
cal pathways with relevance for psychotic physiopathology. individual anal-
yses highlighted the biological heterogeneity of the psychotic transition.
Conclusion: improving physiopathological understanding of psychotic 
transition is a current challenge to identify biomarkers and to develop tar-
geted preventive interventions available in clinical practice for uhr sub-
jects. The epigenetic processes and in particular dna methylation could 
be interesting factors.
id: 2118593

leveraging molecular paThWay daTa 
from schizophrenia genomic sTudies

aiden corvin
Trinity College Dublin, Dublin, Ireland

Background: background: schizophrenia is a complex genetic syndrome 
likely involving a contribution from a number of molecular etiologies 
spread across a spectrum of risk alleles. most progress has been made in 
studies of common variants of small effect (genome-wide association stud-
ies (gWas)). We know that these account for 25–35% of genetic variance, 
representing a contribution from thousands of individual loci of which 
~108 have been confirmed. genomic sequencing approaches make it pos-
sible to assay rare coding point mutations and small insertions and dele-
tions (indels): these represent a class of mutation likely to be enriched for 
genetic variants of larger effect and may be easier to interpret in animal 
and cellular models.
Methods: methods: identifying convergent molecular etiology across 
genetic models of schizophrenia is a potentially approach to understanding 
schizophrenia biology. defining which models to test represents a signifi-
cant challenge.
Results: results: results from the gWas studies provide limited power 
for hypothesis-free pathway analysis. approaches to candidate gene selec-
tion will be discussed and applied in a meta-analysis of currently available 
sequence data. This will facilitate direct testing of metabolic pathways for 
functional mutations.
Conclusion: conclusions: schizophrenia is a heterogeneous, etiologically 
complex syndrome. modern advances in genomics, transcriptomics and 
proteomics offer unprecedented potential to identify the molecular etiol-
ogy involved.
id: 2118375

nmda recepTor dysfuncTion in 
schizophrenia: The role of The risk 
gene, serine racemase

Joseph T coyle, md; darrick balu, phd; shunsuki Tagaki, md; 
matthew d puhl, phd
Psychiatry, McLean Hospital, Belmont, MA, USA

Background: considerable evidence supports the hypothesis that nmda 
receptor (r) hypofunction contributes to the cognitive deficits and negative 
symptoms in schizophrenia. serine racemase (sr), which catalyzes the syn-
thesis of d-serine, the nmdar co-agonist in forebrain, has been shown to 
be a risk gene for schizophrenia in a recent large genome wide association 
study (gWas). as there has been controversy over the cellular localization 
of sr and d-serine in brain, we have coupled immunocytochemistry with 
cell selective conditional suppression of sr expression to determine their 
localization and the effects of cellular loss of sr.
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Methods: mice with exon 1 of sr flanked with loxp sites were crossed with 
mice constitutively expressing cre (sr-/-) or mice with cre driven by a 
camkinase iiα promoter (glutamatergic neurons), glial fibrillary acidic pro-
tein (gfap) promoter (astrocytes) or a glutamate decarboxylase (gad65) 
promoter (gabaergic neurons). immunocytochemistry for sr and d-serine 
used sr-/- as controls to ensure specificity of immunostaining. reactive 
astrocytes were induced in vivo in adult mouse hippocampus and cortex.
Results: previous studies indicate that sr-/- male mice exhibit structural 
deficits (reduced dendritic complexity, reduced spines, cortical atrophy and 
ventricular enlargement), neurochemical stigmata, and cognitive impair-
ments similar to schizophrenia that can be reversed by treating sub-chron-
ically with d-serine. cell selective suppression of sr expression indicates 
that ~75% of hippocampal sr is expressed in neurons with <25% localized 
to astrocytes whereas in the striatum ~ 50% of sr protein is expressed in 
glutamatergic terminals and the rest in gabaergic inter-neurons with no 
detectable astrocytic expression. however, gfap-positive reactive astro-
cytes do express sr.
Conclusion: These findings indicate that constitutive inactivation of the 
sr gene, a risk gene for schizophrenia, results in a robust replication of 
many of the phenotypic features of schizophrenia due to reduced activa-
tion of synaptic nmdars by d-serine synthesized in forebrain neurons. 
however, inflammatory activation of astrocytes results in their sr expres-
sion, thereby facilitating the stimulation of extra-synaptic nmdars and 
further compromising neuronal function in schizophrenia. Thus, schizo-
phrenia may involve both hypo- and hyper-functional nmdars.
id: 2085528

dendriTic spine morphology is alTered 
in human induced pluripoTenT sTem 
cell (ipsc) derived neurons WiTh 
chromosome 15Q11.2 deleTions

dhanjit kumar das1,2; kodavali chowdari1; leonardo d’aiuto1; 
Wood Joel1; ayantika ghosh-bhattacharya1; vishwajit 
nimgaonkar, doctor1

1. Department of Psychiatry and Department of Human Genetics, 
University of Pittsburgh, Pittsburgh, PA, USA; 2. Genetic Research 
Centre, National Institute for Research in Reproductive Health, 
Mumbai, India

Background: a  copy number variant (cnv) on chromosome 15q11.2 
causes deletion of four genes and elevates risk for several neurodevelop-
mental disorders. altered expression of cyfip1, one of the deleted genes 
causes profound changes in dendritic spine morphology and function in 
rodent neurons. human induced pluripotent stem cells (ipscs) bearing the 
cnv show altered differentiation patterns in neuronal and glial lineages 
also attributable to hemizygous expression of cyfip1, but it is not known 
whether ipsc derived neurons (i-neurons) bearing the cnv also have 
altered dendritic spine morphology
Methods: ipscs were generated from fibroblasts provided by a mother and 
her offspring (both carrying the 15q11.2 cnv), and an individual without 
the cnv. The ipscs were differentiated into i-neurons and quantitative real 
time pcr performed for the genes from the cnv region. morphological 
features of dendritic spines were quantified in pegfp transfected i-neu-
rons. using confocal microscopy, dendrites and dendritic spines were man-
ually reconstructed and subjected to automated sholl analysis using imaris 
software
Results: The i-neurons expressed vgluT1 and functional ligand-gated 
channels. reduced expression of  four cnv-related genes was pres-
ent in ipscs, neurons and npcs derived from the mother and the off-
spring. cnv bearing i-neurons also had reduced levels of  cyfip1 
protein, reduced dendritic spine density and increased proportions of 
immature-to-mature spines
Conclusion: The observations are consistent with published rodent cyfip1 
knockout studies. The altered dendritic morphology observed in the 

i-neurons could serve as an additional feature in ipsc-based models of 
15q11.2 cnvs; they may reflect developmental abnormalities noted earlier.
id: 2095720

cpg snps and differenTial allelic 
eXpression in suicidal behavior and 
schizophrenia

vincenzo de luca
Schizophrenia Program, CAMH, Toronto, ON, Canada

Background: several studies have suggested that suicidal behavior is par-
tially determined by genetic factors, supporting a search for candidate 
genes involved in the neurobiology of  suicidal behavior. hTr1b has been 
highlighted in the literature as being involved in suicidal behavior. We 
analyzed the parent-of-origin effect (poe) in suicide attempters and the 
differential expression of  hTr1b rs6296 c/g alleles in suicide victims.
Methods: methods: We performed a family-based association study of 
rs6296 polymorphism in 273 nuclear families with at least one subject 
affected by affective and non-affective psychosis with suicidal behavior, 
and compared c861g (rs6296) allele-specific mrna levels in post-mortem 
brain samples from suicide and non-suicide victims in 165 frontal cortices 
from the stanley medical research.
Results: We did not find preferential transmission of c861g in suicide attempt-
ers when we considered paternal or maternal meiosis and we did not find any 
altered allelic expression ratio in suicide victims compared to controls.
Conclusion:: These data do not support a role for allelic imbalance or poe 
of hTr1b for suicidal behaviour in major psychoses.
id: 2119378

genome-Wide gene-based analysis of 
psychoTic illness sympTom dimensions 
based on a neW schizophrenia-specific 
model of The opcriT
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neale1; silviu bacanu1; brandon Wormley1; dermot Walsh3; f 
anthony o’neill2; brien riley1; kenneth kendler1; ayman fanous4,1

1. Psychiatric Genetics, Virginia Institute for Psychiatric & 
Behavioral Genetics, Richmond, VA, USA; 2. Psychiatry, Queens 
University, Belfast, Ireland; 3. Medicine, Center for Public Health, 
Belfast, Ireland; 4. Psychiatry, Washington Veterans Affairs Health 
Care System, Washington, DC, USA

Background: enhancing phenotype measurement could more effectively 
identify genes that modify schizophrenia symptoms. previous research 
has used quantitative phenotypes based on factor analyses that included 
both affective and non-affective psychosis cases. it is possible that deriving 
“schizophrenia-specific” factor loadings from analysis of pure cases would 
yield more sensitive factor scores for gene pathway and gene ontology anal-
yses. using an irish case sample, this study sought to 1) factor analyze cases 
with schizophrenia only, 2) score the full psychosis sample based on these 
factor loadings, and 3) implement genome-wide association (gWas) and 
gene-based analysis of these schizophrenia-based symptom factors.
Methods: clinical interview, medical records, and established consensus 
methods had been used to determine psychiatric diagnosis. We conducted 
a factor analysis of  60 clinician-rated opcriT items in the schizophrenia 
cases using r, and scores were empirically derived for the entire irish fam-
ily case sample and merged with available dna data (final n = 507). The 
sample had been genotyped on the illumina 610-Quad platform and was 
imputed to the 1000 genomes reference panel. We conducted gWas on 
each of  the three symptom factors using merlin-offline to determine 
whether factor scores would more sensitively detect association.
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Results: Three factors emerged from the analysis of symptom ratings of the 
schizophrenia cases: an affective/negative symptom factor, a depressive 
symptom factor, and a schneiderian symptom factor. in gene-based analyses, 
multiple genes had q<0.01. pTprg and Wbp1l, top genes associated with 
the first two symptom factors, have previously been implicated in schizophre-
nia case-control status in pgc samples. gene pathway analyses of the first, 
primary factor indicated over-representation of glutamatergic transmission, 
vascular health, gaba a receptors, and cyclic gmp pathways.
Conclusion: When factor-analyzing symptom ratings in the schizophrenia-
only case sample, factors emerged that were more sensitive than previously 
derived factors to gene pathway and gene ontology associations. This is 
consistent with genetic overlap between affective and negative symptoms of 
schizophrenia. results suggest that pathways affecting glutamate, gaba, 
and vasodilation have influence on core schizophrenia symptom presentation.
id: 2076705

seXual dimorphism of The caTechol-o-
meThylTransferase gene and social 
funcTioning

ryan J dougherty1,2; zarina kraal, ms1; Tyler b grove2; vicki 
lynn ellingrod, pharm.d., fccp1,3

1. College of Pharmacy, University of Michigan, Ann Arbor, MI, 
USA; 2. Psychology, University of Michigan, Ann Arbor, MI, 
USA; 3. Psychiatry, University of Michigan, Ann Arbor, MI, USA

Background: for patients with schizophrenia, impaired social function-
ing has been documented and associated with dopamine metabolism. The 
catechol-o-methyltransferase (comT) 158 val/met variant has been exam-
ined in relation to cognition, due to its role in dopamine metabolism and 
reported sex related differences in activity. our study sought to extend this 
research and examine the relationship between the comT 158val/met 
variant and sex on social functioning.
Methods: participants with schizophrenia receiving antipsychotics con-
sented to dna testing, and completed demographic questions, the social 
adjustment scale-self-report (sas-sr), and the brief  assessment of 
cognition in schizophrenia (bacs) as a cross-sectional assessment. 
reverse-mean scores were calculated from the sas-sr. a factorial analysis 
examined the main effects and interactions of val-carrying status (val and 
non-val carriers) and sex (male and female) with bacs scores as a covari-
ate on sas-sr scores.
Results: a  total of 121 participants with schizophrenia were included 
(56.9% males). The mean age was 45.1 ± 11.4 and 43.1% were caucasian. 
a  main effect of sex was significant (p=0.01) indicating that males had 
higher social functioning. an interaction of comT and sex was also sig-
nificant (p=0.009), where male non-val carriers had the highest levels of 
social functioning (m=4.07) while female non-val carriers had the lowest 
(m=3.18). male and female val-carriers (m=3.27 and W=3.78) did not sig-
nificantly differ.
Conclusion: These results suggest that in regards to social functioning, the 
val-variant allele is detrimental for males, but beneficial for females. future 
research should establish the sexual dimorphic influence of the val-allele 
on dopamine metabolism and specify its impact on different domains of 
social functioning.
id: 2091866

QualiTy conTrol and QuanTiTaTive 
analysis of rna seQuencing daTa in 
posT-morTem clinical samples

philip ebert1; david airey1; suntara cahya2; John calley1; 
richard higgs2; yushi liu2; younes mokrab4; guilherme rocha2; 
cara ruble1; James schershel3

1. Tailored Therapeutics-Genetics and Bioinformatics, Eli Lilly 
and Company, Indianapolis, IN, USA; 2. Discovery Statistics, Eli 
Lilly and Company, Indianapolis, IN, USA; 3. LRL IT Informatics, 
Eli Lilly and Company, Indianapolis, IN, USA; 4. GB Psychiatric 
Genetics, Eli Lilly and Company, Erl Wood, United Kingdom

Background: schizophrenia is a complex psychiatric disorder whose disease 
course is proposed to initiate prenatally, followed by an acute break of the 
disease in the late teens through third decade of life, after which subjects 
may persist with the disease late into geriatric stages of life. The syndromic 
nature of the disease, coupled with the prolonged disease duration, con-
comitant polypharmaceutic treatments and drug of abuse confounds (ie 
tobacco usage) and frequent long postmortem intervals preceding tissue 
collection contribute to create a challenging dataset for transcriptome 
analysis.
Methods: We have developed a comprehensive quality control and statis-
tical analysis process for qualification of rnaseq data and subsequent 
quantitative analysis of resulting data. The quality control process incor-
porates standard rnaseq measures (base quality/composition, template 
length and duplicate frequency) coupled to novel heterologous organism 
and 3’ bias detection methods, sample identity and mixing analysis to iden-
tify and quantify potential confounds in rnaseq data. incorporation of 
this information into statistical models allows more discrete resolution of 
technical versus biological variables in subsequent analyses.
Results: We identified a small subset of samples (among 746 total) which 
had aberrant read quality/base composition/duplicate content profiles, 
which will be evaluated to determine the impact on overall data quality. 
additionally, heterologous organism analysis identified minor rodent con-
tamination in 2 samples but no overt viral content or fusion events. 3’ bias 
analysis identified a continuum of quality which we have currently classi-
fied in 4 categorical groups. sample identity analysis, leveraging rnaseq 
as well as dna snp information, identified a small group of samples 
with suggested discordance which are being further investigated. ethnicity 
analysis identified a small group of samples with informatically-predicted 
ethnicity different than human-reported ethnicity.
Conclusion: rnaseq analysis of the transcriptome integrates many sources 
of technical and biological variation. The single molecule-level resolution 
of this data allows the deconvolution of these variables in far greater detail 
than have been previously available with other methodologies (eg microar-
ray). our Qc analysis provides the information necessary to incorporate 
these variables into subsequent quantitative analyses of gene expression, 
which will lead to a more robust and accurate result.
id: 2118525

reduced proTein synThesis in olfacTory 
neurosphere-derived sTem cells from 
schizophrenia paTienTs

Jane a english, phd1; y fan3; melanie foecking, msc, phd1; 
l m lopez1; m hryniewiecka1; n matigian3; g cagney2; 
a mackay-sim3; d r cotter1

1. Psychiatry, Royal College of Surgeons in Ireland, Dublin, 
Ireland; 2. UCD School of Biomolecular & Biomedical Science, 
University College Dublin, Dublin, Ireland; 3. National Centre for 
Adult Stem Cell Research, Eskitis Institute for Drug Discovery, 
Griffith University,, Brisbane, QLD, Australia

Background: schizophrenia-derived neural stem cells are accessible dis-
ease models that have the potential to provide novel insight into the broad 
molecular mechanisms that are dysregulated in the disease. We aimed to 
identify functional dysregulation in schizophrenia-derived olfactory neu-
rosphere-derived stem cells through discovery-based proteomic expres-
sion profiling followed by targeted functional analyses. olfactory mucosa 
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biopsies obtained from 9 patients with schizophrenia and 9 controls were 
grown as neurospheres, and then in adherent cultures.
Methods: protein expression was assessed using quantitative mass spec-
trometry. differentially expressed proteins were validated by western blot-
ting and targeted mass spectrometry. pathway analysis of protein and 
gene expression changes identified dysregulated cellular signalling path-
ways. protein synthesis was assessed in vitro using a fluorescent reporter 
and image-based quantification. finally, gene-based testing and gene-set 
enrichment analyses of dysfunctional protein pathways were used to iden-
tify significant associations with the schizophrenia phenotype in gWas 
data from >13,000 schizophrenia patients, available through the psychiatric 
genetic consortium.
Results: 102 proteins were differentially expressed in schizophrenia-derived 
ons cells, including significant reductions in 17 ribosomal proteins. 
pathway analysis of proteomic and mrna expression data from the same 
cells identified significant deficits in eif2α, eif4, and mTor signalling 
pathways concerned with regulation of protein synthesis. The phosphory-
lation state of eif2α, which regulates the initiation of protein synthesis, 
was significantly decreased in schizophrenia-derived cells. Quantification 
of protein synthesis demonstrated a significant deficit in the rate of pro-
tein synthesis in schizophrenia-derived ons cells but not in (non-neural) 
fibroblasts from the same patients. finally, a genetic link with the eif2α sig-
nalling pathways emerged from reanalysis of published gWas data which 
identified an association with the regulatory kinase eif2αk2.
Conclusion: our findings indicate that there is a reduction in eif2 regu-
lated protein synthesis in schizophrenia. as deficits in eif2 mediated pro-
tein synthesis disrupt synaptic plasticity and long-term memory in mouse 
models, our findings provide a mechanism through which synaptic function 
could be altered in schizophrenia and offer candidate targets for therapeu-
tic intervention.
id: 2082770

using polygenic scores To delineaTe 
relaTionships among impulsiviTy 
endophenoTypes, schizophrenia, and 
bipolar disorder

rebecca fortgang1; amanda blue zheutlin, ph.d.1; christina m 
hultman2; shaun purcell3; Tyrone cannon, phd1

1. Psychology, Yale University, New Haven, CT, USA; 2. Medical 
Epidemiology and Biostatistics, Karolinska Institutet, Stockholm, 
Sweden; 3. Psychiatry, Mount Sinai Hospital, New York, NY, USA

Background: schizophrenia (sz) and bipolar disorder (bd) are highly 
heritable individually and share substantial heritability. despite this, few 
genetic loci have been identified to confer individual or shared risk, and the 
variance they account for is far below that attributable broadly to genetic 
factors. Two approaches used to address this issue —endophenotype and 
polygenic scores — may be possible to fruitfully combine using polygenic 
scores trained to endophenotypes. These may be useful to ascertain endo-
phenotypic overlap between disorders. impulsivity is a multidimensional 
and heritable trait associated with both sz and bd.
Methods: here, we tested whether four components of impulsivity are endo-
phenotypes for sz and bd in a sample of 123 twin pairs with and without 
psychopathology, recruited from the swedish Twin registry. We used heri-
tability modeling in mx to test whether there is evidence for common path-
ways among impulsivity phenotypes and with sz. We found that factors of 
the barratt impulsiveness scale (bis) patterned as endophenotypes for sz 
and bd, and stop signal Task (ssT) stop signal reaction Time (ssrT) did 
not. We found evidence of shared heritability among phenotypes using a 
common pathways model. using methods outlined by purcell et al. (2009), 
we then generated polygenic scores trained to these impulsivity variables and 
tested for relationships among the scores. We also directly tested whether 
these scores correlated with previously derived polygenic scores for sz risk.

Results: We found that impulsivity polygenic scores were significantly 
higher in cases than controls, with effect sizes greater than the group differ-
ences observed using behavioral measures. although twin pair was entered 
as a random variable in all linear mixed models tested, we also observed 
higher scores in co-twins than controls across all bis phenotypes for both 
sz and bp, suggesting that some genetic relationships among phenotypes 
may be obscured when looking only at self-report measures. finally, we 
observed strong correlations between impulsivity phenotype polygenic 
scores and schizophrenia risk scores calculated using variants identified 
by the psychiatric genomics consortium in a large case-control sample 
(sWg, 2014).
Conclusion: This suggests that common genetic variation influences impul-
sivity phenotypes in schizophrenia and bipolar disorder, and that a com-
mon set of genes may impact these phenotypes in both disorders. We plan 
next to test the scores in a replication sample.
id: 2119414
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eXpression markers for posTparTum 
psychosis
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1. Psychosis Studies, King’s College London, London, United 
Kingdom; 2. Psychological Medicine, king’s College London, 
London, United Kingdom

Background: postpartum psychosis (pp) is the most severe psychiatric dis-
order associated with childbirth, with an onset typically occurring in the 
first 6 weeks after delivery. previous evidence has shown gene expression 
alterations in immune and endocrine profile in women with pp. The main 
aim of this study was to conduct an exploratory analysis of a gene expres-
sion profile that could distinguish women with pp from women at risk who 
do not develop pp after delivery.
Methods: We obtained preliminary data from a transcriptomic study per-
formed in the blood of 24 women at risk of pp (n=12 who developed a 
pp episode and n=12 who did not develop pp) and 21 healthy controls, 
matched by age, ethnicity and weeks after delivery. Women were considered 
at risk if  they had a diagnosis of bipolar disorder, schizoaffective disor-
der or family history of pp. using microarray analysis, we compared the 3 
groups gene expression signature using anova.
Results: We identified a total of 719 genes (threshold of mrna fold 
change=1,23 and p values=0.05) differently expressed amongst women 
at risk who developed pp and those at risk who did not develop an epi-
sode. The women that developed pp presented upregulation of several 
genes involved in the inflammatory pathway such as cXcl5, hla-dQb1, 
gzmk, pTger2, bcl2, aTf3 and il6. moreover, they presented 
increased gene expression levels of slc22a6, gria4, epha6, akT3, 
sp4 and nrg1 genes, which have been previously described in psychotic 
disorders and within this genes group, kcnc2 was upregulated in women 
at risk compared to the ones that developed a pp and healthy controls too. 
in contrast, compared to women at risk, those with a pp episode showed 
downregulation of enTpd4, creb1, Qki genes and maob that pre-
sented decreased gene expression levels related to healthy controls. These 
genes are relevant to neurodevelopment and schizophrenia. importantly, 
women that developed pp episode also showed downregulated endocrine 
genes compared to the at risk group and healthy controls, such as the 
receptor of the thyroid hormone Thra, involved in inflammatory and 
postpartum diseases
Conclusion: These preliminary results reveal an immuno-neuro-endocrine 
dysregulation in pp, with an upregulation of the immune system in women 
that developed pp, but a downregulation of structural proteins involved in 
psychotic disorders
id: 2084461
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correlaTion beTWeen mir-132 and il-1b 
in cerebrospinal fluid of paTienTs WiTh 
schizophrenia

Juan gallego, md, ms1,2; sehba husain-krautter2; harjasleen yadav3; 
christopher morell3; Todd lencz, ph.d.1,2; anil malhotra, m.d.1,2

1. Psychiatry, Hofstra North Shore LIJ School of Medicine, Glen 
Oaks, NY, USA; 2. Psychiatry, The Feinstein Institute for Medical 
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Hillside Hospital, Glen Oaks, NY, USA

Background: prior studies have consistently reported elevations in pro-inflam-
matory cytokines, such as il-6 and il-1b, in peripheral blood and cerebrospi-
nal fluid of patients with schizophrenia. recently, micrornas (mirnas) have 
been implicated as molecules capable of modulating the immune system by 
post-transcriptional regulation of transcripts at various levels of the inflamma-
tory signaling pathway, such as mir-132, which has been shown to downregu-
late interlekin-1 receptor-associated kinase 4 after induction of an inflammatory 
state induced by lipopolysaccharide. however, there are no reports in the litera-
ture that have examined the relationship between mirnas and cytokine levels 
in cerebrospinal fluid samples of patients with schizophrenia.
Methods: Ten patients with schizophrenia-spectrum disorders and ten 
healthy volunteers matched to patients in age, sex, and race underwent a 
lumbar puncture and a blood draw. 15–25 cc of csf were obtained from 
each subject. four selected mirnas were measured using standard qpcr 
(mir-132, mir-532-3p, mir-532-5p, mir-660). levels of 16 cytokines 
were quantified by multiplex elisa cytokine array using Q-plex™ tech-
nology (Quansys biosciences).
Results: both groups were equally distributed in sex, age and race. mean cycle 
threshold (cT) values for each mirna were normalized using mammu6 
levels for each subject for each sample. as seen in prior studies, il-1b was 
significantly increased in schizophrenia patients compared to controls (15.3 
pg/ml, sd=1.9 vs. 13.1 pg/ml sd=2.1; p=0.02). The same was observed with 
il-8 (31.0 pg/ml, sd=2.3 vs. 18.8 pg/ml, sd=1.3; p=0.0002). even though 
il-6 was also elevated in patients compared to controls (1.0 pg/ml, sd=1.3 
vs. 1.7 pg/ml, sd=0.4), it did not reach statistical significance (p=0.08). 
correlation analysis showed a significant positive correlation between il-1b 
and mir-132 (r=0.73, p=0.02). There were no statistically significant correla-
tions between mirnas and cytokines in the healthy volunteer sample.
Conclusion: as previous studies have shown, we found elevations of il-1b 
and il-8 in schizophrenia patients, but for the first time we showed a sig-
nificant correlation between levels of mir-132 and il-1b in cerebrospinal 
fluid, which suggests that csf could be a good biofluid to capture the 
dynamic interaction between mirnas and cytokines in our search for clini-
cally relevant biomarkers in schizophrenia.
id: 2087788
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Background: We have previously reported the results of our efforts to char-
acterize the genetic architecture of 12 primary endophenotypes for schizo-
phrenia. here we describe the characterization and genetic analyses of 
nine secondary measures that may serve as additional endophenotypes for 
schizophrenia.
Methods: each of the 296 families from the consortium on the genetics of 
schizophrenia phase 1 (cogs-1) consists of a proband with schizophre-
nia, both parents, and at least one unaffected sibling for a total of 1,004 
subjects characterized for a variety of secondary measures derived from 
the primary endophenotype test paradigms. These measures were evaluated 
for their ability to significantly discriminate between schizophrenia patients 
and controls and heritability in the family sample. candidate gene associa-
tion and genome-wide linkage were also performed using variance compo-
nent and regression-based methods.
Results: of the secondary measures investigated, nine were found to dis-
criminate between schizophrenia patients and controls and were also at 
least moderately heritable (31 to 62%). candidate gene analyses performed 
using the cogs snp chip identified associations to several prominent 
schizophrenia candidate genes, including cTnna2, erbb4, grid1, 
grid2, grik3, grik4, grin2b, nos1ap, nrg1, and reln, across 
multiple endophenotypes. linkage analyses performed using a genome-
wide snp array identified significant or suggestive linkage peaks for six 
of the secondary endophenotypes, and known candidate genes for schizo-
phrenia were identified beneath the linkage peaks (e.g., csmd1, disc1, 
dlgap2, grik2, grin3a, and slc6a3) in addition to several other 
genes of potential interest.
Conclusion: While the partial, but incomplete, convergence between genes 
implicated by linkage and association likely reflects differences in the den-
sity of gene coverage provided by the two platforms, it may also be an indi-
cation of the differential contribution of rare and common variants for 
some genes in different portions of this sample. collectively, these results 
suggest additional endophenotypes for schizophrenia and provide evidence 
for a functional network of genes involved in glutamate regulation and 
neuregulin-erbb4 signaling in schizophrenia pathogenesis.
id: 2117107

aberranT brain developmenT and 
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Background: The 22q11ds is characterized by heterogeneous neuro-
psychiatric presentation most notable for the emergence of psychosis in 
adolescence and early adulthood in about 25% of individuals. efforts at 
early identification of individuals at risk for psychosis in the general, non-
deleted, population have prompted a parallel effort in youths with the dele-
tion. clinical characterization with established assessment tools has been 
enhanced by neurocognitive and neuroimaging measures that can contrib-
ute to the understanding of pathological processes.
Methods: We evaluated large samples of 22q11ds and non-deleted par-
ticipants over 200 per group. both groups included individuals with and 
without psychotic features. all participants underwent phenotypic clinical 
assessment including characterization of subthreshold psychotic symp-
toms. a computerized neurocognitive battery evaluated performance accu-
racy and speed in several domains: executive, episodic memory, complex 
cognition, social cognition and sensorimortor speed. multimodal neuroim-
aging, in a subsample, included structural mri and dTi.
Results: 22q11ds was associated with increased presence of psychotic 
symptoms and impaired performance in accuracy across domains. patients 
with 22q11ds demonstrated increased gray matter cortical thickness asso-
ciated with reductions in surface area, reduced local gyrification, and lower 
cerebral volumes. findings were principally in the frontal lobe, superior 
parietal lobes, and in the paramedian cerebral cortex. White matter vol-
umes were smaller in several brain regions and Wm microstructural organi-
zation, as measured by fractional anisotropy, was reduced in multiple tracts.
Conclusion: The overlapping patterns of generally thicker cortex, smaller 
surface area, and reduced gyral complexity and Wm abnormalities are sug-
gestive of aberrant neural organization and migration, most pronounced in 
the frontal and parietal lobes and midline occipital lobe.
id: 2117554
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Background: schizophrenia is a heritable, complex brain disorder, and prog-
ress in understanding its pathophysiology requires integration of genetic 
and neurobiological methods. Quantitative measures of brain structure and 
function have fuelled the field of imaging genomics. The mgi initiative 
provides a unique opportunity to investigate the impact of shared genetic 
ancestry on structural and functional brain abnormalities. here we: 1) esti-
mate the heritability of subcortical brain volumes and shape and, 2) associ-
ate functional mri activation patterns and performance on a computerized 
neurocognitive battery in mgi families.
Methods: 190 members from 32 multiplex-multigenerational families with 
schizophrenia and 249 healthy individuals underwent structural and func-
tional mri. heritability was estimated for volume and shape of subcortical 
brain structures. in addition, cross-validated sparse regression of regional 
brain activation was used to predict concurrent performance on six com-
puterized neurocognitive tasks.
Results: subcortical volume and shape were heritable in mgi families. 
estimates of heritability ranged from 0.45 in the right hippocampus to 0.84 
in the left putamen. heritability estimates of subcortical shape exceeded esti-
mates of volume alone. functional brain activation patterns were domain-
specific; prediction of performance was robust across neurocognitive tasks, 
particularly for abstraction/mental flexibility and visuo-spatial memory.
Conclusion: our work identifies specific neuroimaging phenotypes in large 
multiplex-multigenerational families with schizophrenia. The specificity 
obtained using advanced neuroimaging methods in large extended pedi-
grees may improve the selection of imaging phenotypes that better reflect 

the underlying neurobiology of schizophrenia. such localized features may 
be related to distinct dimensions of psychopathology or may be determined 
by specific genetic risk factors unique to patients with schizophrenia, or to 
particular families.
id: 2091238

myelin neurobiology in schizophrenia

vahram haroutunian, ph.d.
Psychiatry and Neuroscience, Icahn School of Medicine at Mount 
Sinai and JJ Peters VA Medical Center, Bronx, NY, USA

Background: multiple genetic, neuroimaging, protein and gene expres-
sion studies have identified oligodendrocyte and myelin related (omr) 
abnormalities in schizophrenia (sz). here we tested the hypothesis that the 
disconnectivity syndrome in sz could arise from failures of saltatory con-
duction and abnormalities at the nodes of ranvier (nor) interface where 
oligodendrocytes, astrocytes and axons interact.
Methods: microarray analyses were performed on multiple (17) postmortem 
brain regions representing the frontal, temporal, parietal and occipital lobes, 
hippocampus and basal ganglia from 16–45 persons with sz and 19–34 com-
parison controls. qpcr and Western blot analyses in an independent postmor-
tem cohort (n=46) were used to assess the expression of tight junction adhesion 
genes and proteins associated with nor, including ankyrin3, neurofascin, 
nrcam, TJp1 & 2 and contactin. The distribution of ank3 polymorphisms 
were then tested in a case/control postmortem brain study (n=272).
Results: mrna expression of multiple nor genes was decreased in sz. 
The ank3 gene and its rs9804190 c allele was associated with lower 
ank3 mrna expression levels in sz, higher risk for sz in the postmor-
tem case/control cohort, and poorer working memory/executive function 
performance and increased prefrontal activation during a working memory 
task in healthy living individuals. Weighted gene coexpression network 
analysis (Wgcna) identified myelin associated modules to be among the 
pathways most closely associated with sz. mice with conditional knockout 
of forebrain ank3 have been prepared and are being tested for possible 
gene expression, behavioral and electrophysiological abnormalities.
Conclusion: These findings show that persons with schizophrenia evidence 
reduced expression of genes and proteins essential for the maintenance of intact 
nodes of ranvier. abnormalities in the expression of genes and protein associ-
ated with the integrity of the nor suggest that they represent some of the sub-
strates for the disconnectivity syndrome in sz. The association of ank3 with 
lower brain expression levels implicates a molecular and potentially functional 
mechanism for its genetic, clinical and cognitive associations with sz.
id: 2112516

dopamine d1, d2 recepTor gene 
inTeracTion in relaTion To 
schizophrenia age aT onseT and 
clozapine response

eric huang, msc. candidate1; clement zai, ph.d.1; arun 
Tiwari1; steven potkin2; Jeffrey lieberman3; herbert meltzer4; 
daniel mueller1; James kennedy, md1

1. Neurogenetics Section, Centre for Addiction & Mental Health, 
Toronto, ON, Canada; 2. Brain Imaging Center, University 
of California, Irvine, Irvine, CA, USA; 3. Department of 
Psychiatry, NYS Psychiatric Institute, New York City, NY, USA; 
4. Department of Psychiatry and Behavioral Sciences, Feinberg 
School of Medicine, Northwestern University, Chicago, IL, USA

Background: We are investigating the interaction of the dopamine d1 recep-
tor (drd1) and d2 receptor (drd2) genes in schizophrenia (scz) based 
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on the fact that the d1 and d2 receptor proteins form heterodimers in vivo. 
The d1-d2 heterodimer has different pharmacologic signaling properties 
than either receptor alone. differences in quantity or quality of either or 
both receptors in the dimer could significantly influence scz risk or illness 
characteristics. our initial investigation of drd1-drd2 gene interaction 
is in relation to age at onset (aao) and clozapine (clz) response.
Methods: based on published reports or functional annotation databases, 
three drd1 snps and seven drd2 snps were selected then analyzed for 
aao and clz response. measured as the age of first hospitalization for 
psychotic symptoms, aao was examined in 240 caucasian scz patients 
with dsm-iv scz or schizoaffective disorder diagnosis. The clz response 
group included 335 scz patients (283 caucasian, 52 african-american) 
with dsm-iii-r or dsm-iv scz-diagnoses obtained from research sites 
in the usa (n=232) and germany (n=103). genotyping, ld analysis, and 
hWe were performed using standard procedures and haploview4.2.
Results: one-way anova tests between aao and each snp revealed 
significant associations for two drd2 snps, rs2005313 (p=0.014) and 
rs4586205 (p=0.017). for rs2005313, posthoc testing revealed a significant 
difference in aao between the ag and aa genotypes, a finding that with-
stood both Tukey (p=0.038) and bonferroni (p=0.043) multiple testing 
corrections. for rs4586205, posthoc testing revealed a significant differ-
ence in aao for Tg and gg, which withstood Tukey testing correction 
(p=0.047), but not bonferroni (p=0.054). no drd1 snp associations 
reached significance. no association with clz response has been observed 
as of  yet, but further analyses are in progress. Two-way anovas were 
used to test for drd1-drd2 snp interaction effects, but none achieved 
significance.
Conclusion: The results so far suggest there are no significant drd1-drd2 
gene interaction effects in relation to scz-aao for the snps examined in 
our relatively small sample. That said, the results do provide preliminary 
evidence for drd2 snps rs2005313 and rs4586205 predicting aao. We 
intend to expand our range of snps analyzed by including the drd2 
rs2514218 snp that ripke et al. (2014) found to be strongly associated with 
scz risk. overall, the d1-d2 heterodimer biology remains an intriguing 
hypothesis to test in scz, in this case using genetic tools.
id: 2117874

funcTionally mapping clinical 
risk snps for schizophrenia To 
local eXpression levels in human 
fronTal corTeX

andrew Jaffe
Lieber Institute for Brain Development, Baltimore, MD, USA

Background: 108 genetic loci have now reached “genome-wide” significance 
for clinical association with schizophrenia, utilizing 37k cases and 113k 
controls [o’donovan et at, nature 2014]. however, these loci span ~21mb 
and contain 331 refseq genes across 1154 transcripts (574 genes across 
1884 transcripts within +/- 100kb). how do we functionally determine the 
potential mechanisms of these risk variants?
Methods: We performed genotyping and rna sequencing in dorsolateral 
prefrontal cortex (dlpfc) tissue from 238 adult non-psychiatric controls 
(age > 13) and 51 fetal subjects. We evaluated the association of clinical 
risk snps in the 108 loci on nearby gene expression levels using an expres-
sion quantitative trait loci (eQTl) framework, where gene expression lev-
els were represented separately by gene, exon, and junction read counts. 
analyses controlled for ancestry via multidimensional scaling components 
based on genotype data and principal components estimated from the 
expression data.
Results: We identified significant genetic control of  nearby expression 
for 64 of  the gWas-positive loci at any gene expression summarization 
level (gene, exon or junction) in the adult subjects - only 26 of  these 
loci are associated with expression across all three summarization levels. 

Junction-level analyses identified a subset of  loci where the risk variant 
only associates with a single transcript within 1 megabase of  the risk 
variant, including potentially novel transcripts not present in the current 
ensembl annotations. furthermore, 520 of  the 2107 loci (~25%) reaching 
at least marginal significant in the gWas (at p < 10–5) are associated 
with nearby expression levels in the frontal cortex, expanding up recent 
reports of  enrichment for eQTls within gWas-positive loci [nicolae 
et al, plos genetics 2010]. lastly, many of  these eQTl associations are 
present in both caucasians and african americans, as well as in the fetal 
samples.
Conclusion: We have identified the likely candidate gene for a subset of 
schizophrenia-associated genetic risk loci based on associations with nearby 
gene expression levels in the transcriptomes of non-psychiatric controls.
id: 2117921

gene co-eXpression neTWork analysis 
idenTifies gene modules associaTed 
WiTh neuroanaTomic measures 
and psychoTic sympToms in 22Q11.2 
microdeleTion syndrome

maria Jalbrzikowski1; rachel Jonas1; arati patel1; leila kushan1; 
fuying gao1; giovanni coppola1,2; carrie e bearden, ph.d.1,3

1. Psychiatry & Biobehavioral Sciences, UCLA, Los Angeles, CA, 
USA; 2. Neurology, UCLA, Los Angeles, CA, USA; 3. Psychology, 
UCLA, Los Angeles, CA, USA

Background: 22q11.2 deletion syndrome (22q11ds) is a neurogenetic syn-
drome associated with elevated rates of psychosis (≈30%). We examined 
how variability in gene expression profiles was related to neuroanatomic 
measures and psychotic symptomatology in 22q11ds (n=78).
Methods: rna was extracted from whole blood using the paXgene 
extraction kit (Qiagen) and whole-genome transcriptional profiling was 
performed using illumina human hT-12 microarrays. We acquired high-
resolution T1-weighted structural scans from 22q11ds participants. 
all scans were processed through a freesurfer pipeline. clinical symp-
tomatology was assessed with the structured interview for prodromal 
symptoms. We conducted Weighted gene co-expression network analysis 
(Wgcna), a systems biology approach used to identify networks of co-
expressed genes in relation to phenotypic data. To test for significance of 
over-representation of brain-expressed genes within identified modules, we 
ran hypergeometric probability tests. gene ontology (go) annotation was 
performed using david (http://david.abcc.ncifcrf.gov/).
Results: Wgcna identified 2 gene expression modules (salmon, orange) 
related to cortical thickness and surface area measures and psychotic symp-
tomatology in 22q11ds patients. hypergeometric tests revealed significant 
enrichment of  brain-expressed genes in both modules. neither module was 
associated with age, gender, antipsychotic use, scanner location, or batch 
number. genes co-expressed in the salmon module were down-regulated 
in 22q11ds participants with more severe psychotic symptoms (p=.009); 
this module was also associated with increased cortical thickness in the 
right caudal anterior cingulate (p=.02). go categories associated with the 
salmon module were related to rna processing and cellular transport. in 
the orange module, up-regulation of  gene expression was associated with 
increased psychotic symptoms (p=.009) and reduced surface area in the 
left temporal pole (p=.04) in 22q11ds. go analyses revealed that genes 
in the orange module were primarily related to immunological processes.
Conclusion: in 22q11ds, peripheral changes in gene expression are signifi-
cantly related to underlying brain structure and psychotic symptomatology.
brain structures associated with these gene expression profiles have been previ-
ously associated with idiopathic schizophrenia, providing further support for the 
use of peripheral tissue in the study of major mutational models of schizophrenia.
id: 2118051
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a mulTi-modal approach To 
undersTanding associaTions beTWeen 
geneTic varianTs and funcTional 
brain connecTiviTy in 22Q11.2 deleTion 
syndrome

Wendy r kates, ph.d.1; ioana coman1; leah mattiaccio1; 
stephen J glatt1,2; bernice morrow3; frank middleton2; stephen 
v faraone1,2

1. Psychiatry and Behavioral Sciences, SUNY Upstate Medical 
University, Syracuse, NY, USA; 2. Neuroscience and Physiology, 
SUNY Upstate Medical University, Syracuse, NY, USA; 3. Genetics, 
Albert Einstein College of Medicine, New York City, NY, USA

Background: intrinsic functional brain networks derived from resting state 
functional mri studies are viewed as promising constructs in studies of genetic 
underpinnings of schizophrenia (meda et al., 2014). atypical functional con-
nectivity has been reported in the default mode network (dmn) (debanne 
et al., 2012) of individuals with 22q11.2 deletion syndrome (22q11ds), which 
poses a 25-fold increase in risk for schizophrenia. accordingly, we examined 
the associations between dmn connectivity and single nucleotide polymor-
phisms (snps) of genes on the healthy (non-deleted) chromosome of 22q11.2 
in a sample of individuals with this genetic syndrome.
Methods: a group-level spatial independent components analysis(gifT tool-
box using the infomax algorithm, http://mialab.mrn.org/software/gift/) of rest-
ing state fmri data was conducted on a sample of 44 individuals with 22q11ds 
and 26 unaffected comparison subjects. based on published brainmap tem-
plates (laird et al., 2011) we identified five default mode networks that signifi-
cantly differentiated neural activation between our study groups.
affymetrix 5.0 / 6.0 snp data were available on 30 of the 44 individuals 
with 22q11ds in our study. snps that were not in linkage disequilibrium, 
and for which data on all participants were available,were chosen for sub-
sequent analysis. Thus, we performed a follow-up multivariate analysis 
(parallel-ica, fiT toolbox, http://mialab.mrn.org/software/fit/, meda 
et. al. 2014) of the associations between the five dmn components and 
genetic variants of 69 snps on 30 individuals with 22q11ds.
Results: lower neural connectivity of several dmn subnetworks was asso-
ciated (z>2.5) with genetic variation in seven genes. four of the seven genes 
are expressed in brain and associated with increased psychiatric risk in non-
syndromal populations, including pik4ca (involved in synaptic transmis-
sion and, putatively, myelin development), snap29 (involved in membrane 
trafficking and synaptic transmission), med15 (an rna polymerase tran-
scriptional cofactor), and dgcr8 (involved in microrna processing). 
The remaining genes are involved in protein binding (klhl22), cell adhe-
sion (scarf2) and immune function (serpind1).
Conclusion: several schizophrenia-susceptibility genes, for which individu-
als with 22q11ds are hemizygous, may mediate functional brain discon-
nectivity in individuals with this syndrome, potentially contributing to their 
increased risk for psychosis.
id: 2115687

evidence of dyskinesia as predicTive 
of schizophrenia raTher Than 
uneXpressed geneTic liabiliTy: a family 
sTudy of moTor conTrol Through 
digiTized handWriTing assessmenT

Jerillyn kent1,2; mallory k skorheim3; Timothy J lano1; michael 
p caligiuri, phd4; scott r sponheim1,5

1. Minneapolis VA Medical Center, Minneapolis, MN, USA; 
2. Psychological and Brain Sciences, Indiana University, 
Bloomington, IN, USA; 3. Midwestern University, Downers Grove, 
IL, USA; 4. Psychiatry, University of California San Diego, 

San Diego, CA, USA; 5. Psychology, Univeristy of Minnesota, 
Minneapolis, MN, USA

Background: motor abnormalities have been increasingly reported in individu-
als with schizophrenia and those with high behavioral and genetic liability for 
the disorder. dyskinetic movements, thought to reflect regulatory disinhibition 
within the basal ganglia, have been identified in and used to predict outcome for 
prodromal individuals. The aim of the current study was to examine whether 
similar dyskinetic movement is present in first-degree relatives, or individuals 
who carry unexpressed genetic liability for the development of schizophrenia.
Methods: To assess dyskinesia, handwriting samples were obtained from 
individuals with schizophrenia (n=51), first-degree relatives (n=32), and 
controls (n=62). specifically, participants wrote “lleellee” under a variety 
of size conditions (i.e. 1, 2, and 4 cm in height). The average normalized jerk 
(anJ), which examines changes in handwriting acceleration within a stroke 
and is believed to assay dyskinesia, was calculated for each handwriting 
sample across each size.
Results: repeated measures anova revealed a significant main effect of 
group, (f(2,142)=3.641, p=0.029), with individuals with schizophrenia 
demonstrating significantly more anJ than controls (p = 0.018) or rela-
tives (p = 0.026), while there was no significant difference between controls 
and relatives. chlorpromazine equivalent dosage data were available for 
approximately half  of the individuals with schizophrenia (n=25), and pre-
liminary analyses indicate no significant correlations between antipsychotic 
medication dosage and anJ for any handwriting size.
Conclusion: it is of note that increased handwriting dyskinesia has previ-
ously been reported in prodromal individuals, which may be a manifes-
tation of increased dopamine tone in the basal ganglia. The absence of 
handwriting dyskinesia in first-degree relatives in the current study is con-
sistent with previous retrospective studies indicating that abnormal move-
ments differentiate individuals who eventually develop schizophrenia from 
their non-affected siblings. Taken together, these results provide evidence 
that dyskinetic movements (possibly involving a hyperdopaminergic mech-
anism) may be a specific risk marker for actual risk of conversion to psy-
chosis, rather than a marker of genetic liability.
id: 2119351

deconsTrucTing schizophrenia and 
bipolar disorder: a cross-diagnosTic 
clusTer analysis of endophenoType 
assessmenTs

Junghee lee, ph.d.1; shemra rizzo1; lori altshuler1; amanda 
bender1; michelle dolinsky1; david c glahn2; mark mcgee1; 
david J miklowitz1; catherine a sugar1; J k Wynn, ph.d.1; 
michael f green1

1. Neuropsychiatric Institute, UCLA, Los Angeles, CA, USA; 
2. Psychiatry, Yale University, New Haven, CT, USA

Background: schizophrenia (sz) and bipolar disorder (bd) have a large 
overlap in terms of genetic risk, but the extent of shared risk remains elu-
sive. further, high heterogeneity within each disorder, and overlapping clin-
ical features between two disorders, suggest that identifying subgroups with 
shared endophenotypes (including early auditory and visual perception, 
non-social cognition, social cognition), could be valuable for determining 
genetic risk that is common to both disorders. This study employed a data-
mining approach to identify subgroups of patients across the two disorders 
that share endophoentypic profiles.
Methods: a battery of eeg and behavioral assessments for endopheno-
types were administered on 48 bd patients, 28 sz patients and 27 healthy 
controls who had complete data across measures. a  k-means cluster 
analysis was conducted on endophenotype assessments of all participants. 
assessments for clinical symptoms, functional capacity, and functional out-
come were also administered to patients.
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Results: a  two-cluster solution across 3 groups was the most stable. 
cluster a included 23 bd patients (bd-a), 25 sz (sz-a) patients and 
3 controls and cluster b included 25 bd patients (bd-b), 3 sz patients 
and 24 controls. for cluster a, bd-a and sz-a subgroups showed 
similar endophenotype patterns across measures with the sz-a sub-
group showing poorer performance than bd-a subgroup. The sz-a had 
poorer community functioning and lower levels of  substance use than 
bd-a. When comparing bd-a and bd-b subgroups, we observed both 
qualitatively and quantitatively different profiles of  endophenotypes 
across two subgroups. There was no significant difference for clinical 
symptoms, but bd-a subgroup showed higher levels of  alcohol use than 
bd-b subgroup.
Conclusion: a data-mining cluster analysis of endophenotype assessment 
across diagnoses revealed a similar endophenotype profile for a majority of 
sz patients and one bd subgroup. The two bd subgroups showed different 
endophenotype profiles and comparable clinical features with one excep-
tion: the levels of alcohol use. a similar endophentopye profile between sz 
and one bd subgroup suggests the high likelihood of shared genetic archi-
tecture. These findings also suggest that a categorical approach based on 
clinical features is not well suited for identifying shared genetic risk between 
sz and bd.
id: 2119163

drugging The schizophrenia genome: 
a fasT Track sTraTegy from gWas 
To clinic

Todd lencz, ph.d.; anil malhotra, m.d.
Dept. of Psychiatry Research, The Zucker Hillside Hospital, Glen 
Oaks, NY, USA

Background: The psychiatric genomics consortium has recently pub-
lished a genomewide association study (gWas) identifying >100 replicable 
genetic loci, encompassing a total of 341 protein-coding genes, which con-
vey risk for schizophrenia (pgc-scz, 2014). rapid utility from gWas 
results may be obtained by the identification of drug/target combinations 
which have already been validated and have progressed to human clinical 
trials and/or fda approval. in the present study, we examined all genes 
implicated by pgc-scz gWas hits against databases of drug targets.
Methods: The primary source of confirmed druggable targets was the 
curated list of 1030 genes recently published by rask-anderson et  al. 
(2014). We supplemented this with 3 additional databases: citeline, 
drugbank, and the drug-gene interaction database. genes were only con-
sidered to be true drug targets if  direct pharmacologic binding had been 
demonstrated; indirect effects of up- or down-regulation were not included.
Results: of the 341 genes on the pgc list, 27 (7.92%) are drug targets 
(approved or in trial) on the rask-anderson list, a 56% enrichment com-
pared to the whole genome (binomial test, p=.03). using the supplemented 
list of drug targets, we identified 20 genes that are the targets of approved 
drugs. We prioritized genes that produce neurotransmitter receptors, ion 
channels, or ion transporters, and those which aresole members of the link-
age disequilibrium (ld) block surrounding a pgc-scz gWas hit, given 
that many of the ld blocks in the pgc-scz paper contain multiple genes 
(up to 26 genes at a single locus). in addition to drd2, 5 genes meet these 
criteria: cacna1c, cacnb2, cacna1l, grin2a, and hcn1. an 
additional 20 genes without approved indications, but which are the target 
of drugs in registered clinical trials, were also identified.
Conclusion: despite the unparalleled success of gWas as a method for 
rapidly advancing knowledge, questions remain about the potential clini-
cal utility of gWas findings. our results demonstrate: 1) that these results 
are enriched for validated targets of both approved and registered pharma-
ceutical compounds; and 2) that, amongst these targets, there are several 
examples of “low-hanging fruit” - genes that are plausibly connected to 
schizophrenia pathophysiology, and are relatively likely to be influenced by 
the snps identified by the pgc-scz gWas. of course, one of the genes 

meeting criteria for “low-hanging fruit” is drd2, which is already well-
known in the context of schizophrenia treatment.
id: 2118709

successful TargeTed TreaTmenT of 
a medically acTionable muTaTion in 
psychoTic disorders
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1. McLean Hospital, Belmont, MA, USA; 2. University of 
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Bozeman, MT, USA

Background: The identification of mutations in specific genes could enable 
personalized, “medically actionable” treatment interventions. We identi-
fied a potentially informative mutation, a rare structural rearrangement 
that includes a triplication of the glycine decarboxylase gene (gldc). 
gldc is the enzyme that catabolizes glycine, a co-agonist of the nmda 
receptor (nmdar). four copies of gldc would be expected to acceler-
ate the degradation of glycine, resulting in low levels of brain glycine and 
nmdar-mediated hypofunction, which has been strongly implicated in 
the pathophysiology of psychotic disorders. carriers of this mutation may 
especially benefit from augmentation of psychotropic drug treatment with 
glycine or other nmdar co-agonist site modulators.
Methods: We carried out a double-blind placebo-controlled clinical trial 
(six weeks per arm), followed by six weeks of open-label glycine, in two 
related individuals who are carriers of the gldc mutation, one with a 
diagnosis of bipolar disorder with psychotic features and the other with 
a diagnosis of schizo-affective disorder. clinical assessments were carried 
out every two weeks using the panss, bprs, ymrs, ham-d, and cgi.
Results: here, we report that the subjects showed dramatic clinical improve-
ments while on glycine both during blinded and open label glycine treat-
ment. both subjects relapsed when glycine augmentation was discontinued. 
subsequent resumption of glycine augmentation restored the symptom 
remission observed previously.
Conclusion: other carriers of duplications or triplications of gldc, or 
carriers of other genetic variants resulting in nmdar hypofunction, also 
may benefit from augmentation with glycine or other nmdar positive 
modulators, regardless of clinical phenotype.
id: 2083012

The relaTion beTWeen akT1, cannabis 
use and meTabolic risk facTors in 
psychosis
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Background: cardiovascular and metabolic problems combined with a 
bad lifestyle are a major cause of  a shortened life expectancy in chronic 
psychotic disorders. While the incidence of  cannabis use is twice as high 
in psychosis compared to the general population, use of  cannabis has 
been associated with better outcomes on cardiometabolic risk factors. 
This study investigates whether this effect is mediated by the akT1 gene, 
as activation of  the related enzyme by cannabis may cause changes in 
metabolism.
Methods: patients with a recent onset psychosis (n = 623) were included 
from a cohort study (group). cannabis use, based on self-report and 
urine screening, was related to body mass index (bmi). next the mediat-
ing effects of six akT1 polymorphisms (rs1130214, rs1130233, rs2494732, 
rs2498784, rs3730358 and rs3803300) were investigated.
Results: There was a strong, negative association between bmi and can-
nabis use. moreover, two snp’s (rs1130233 and rs2494732) showed an 
association with cannabis use, but did not mediate the effect of  cannabis 
on bmi.
Conclusion: in conclusion, cannabis use results in a lower body weight in 
patients with a psychosis. While akT1 is related to cannabis use, it does 
not affect body mass via akT1. instead, akT1 risk alleles may increase 
the incidence of cannabis use. future studies may investigate whether other 
genes mediate the effect between cannabis and metabolic risk factors.
id: 2116166

leveraging de novo muTaTions for 
sporadic psychosis To find high impacT 
genes for schizophrenia

dolores malaspina, md ms msph1; Thorsten kranz2; shiela 
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Background: schizophrenia is a debilitating syndrome with high heritabil-
ity. While more than a hundred genetic variants are linked to the disease 
based on single nucleotide polymorphisms from genomic studies, these 
are of small effect size and are not specific to psychosis. This presentation 
describes a novel framework to find high impact genes for the disease.
Methods: Whole exome sequencing comparing sporadic cases to both par-
ents in 14 complete trios yielded a handful of disruptive de novo gene muta-
tions. next, the association of these alleles with schizophrenia was tested 
through targeted exome sequencing in 48 well-characterized, unrelated, 
ethnically diverse schizophrenia cases, recruited and characterized by the 
same research team in new york.
Results: in 5/14 sporadic cases we identified 5 different damaging de novo 
gene mutations (pTprg, Tgm5, slc39a13, bTk, cdkn3). These cases 
had older mean paternal age than trips without de novo mutations. The 
replication study demonstrated extremely rare and potentially damaging 
variants in 3 of these genes (maf < 0.01) in a quarter of the cases from 
ny (12/48 cases) for pTprg (5 cases), scl39a13 (4 cases) and Tgm5 
(4 cases). cases differed in cognition and illness features based on which 
mutation-enriched gene they carried.
Conclusions: genes with functional de novo mutations identified from spo-
radic schizophrenia cases can illuminate high impact genes for disease risk 
across ethnicities and family history. This is a novel strategy to identify high 
impact genes for psychosis.
id: 2209649

geneTic diversiTy and dlpfc eXpression 
of The hspa1l in schizophrenia

karine r mayilyan, ph.d.1,2; dewey J kim1; aren g 
khoyetsyan2; armenuhi a hyussyan2; Thomas m hyde1; Joel e 
kleinman1; Joo h shin1; daniel r Weinberger, md1

1. Lieber Institute for Brain Development, Baltimore, MD, USA; 
2. Institute of Molecular Biology, Armenian National Academy of 
Sciences, Yerevan, Armenia

Background: The hsp70-hom encoded by the hspa1l gene preserves cell 
viability by chaperoning proteins and exerting an anti-apoptotic function, 
and is found in a highly significant risk associated mhc locus in the latest 
pgc2 gWas of schizophrenia (sz). recent report indicated a significant 
association of the hspa1l rs2075799*a allele and rs2227956-rs2075799 
haplotype with sz in korean population [kim JJ et al, eur arch psychiatry 
clin neurosci. 2008; 258(4):239–44]. Thus, we performed an eQTl study of 
hspa1l in post-mortem brain prefrontal cortex (dlpfc) and association 
with sz of rs2227956 T/c(m493T) and rs2075799 g/a(T407T) polymor-
phisms in european-american population.
Methods: 296 european-american families and 383 unrelated healthy con-
trols were investigated. genotyping was performed with Taqman® snp 
assay chemistry and analyzed using fbaT with 10000 permutations. rna 
sequencing data derived from dlpfc samples of 89 cases vs. 92 controls 
were compared by t-test after log transformation and Qc covariates. rna 
snps were decoded by using galaxy platform. genotype effects on cog-
nitive phenotypes were tested in ~370 healthy unrelated caucasians using 
linear regression based on the 7 factor scores.
Results: snps were in hWe (p>0.05) and linked weakly (r2<0.1). in con-
tradiction to previous study, in the european-american sample, fbaT 
revealed transmission distortion of rs2075799*g alleles to sz offspring 
(p<0.048). a case-control comparison of rs2075799 genotypes in the post-
mortem sample validated the family based association (allelic: p<0.009). 
sz was associated with increased (>12.5%) expression of the hspa1l in 
dlpfc (t=2.39, p<0.017). rs2227956*c was associated with high gene 
expression in dlpfc (p<0.0002). interestingly, in non-independent case-
control analysis, the rs2227956*T/c genotype was associated with sz 
(or=1.46, p<0.03), as well as with 20% increase of hspa1l expression 
in dlpfc (T/T vs. T/c: p<0.0001) and with low processing speed and iQ 
(coef=-0.13, p<0.016).
Conclusion: We report evidence of eQTls related to brain expression 
of schizophrenia risk associated alleles in hspa1l. adolescent brain 
specimens were obtained from the nichd brain and Tissue bank for 
developmental disorders at the maryland university. krm, aah & 
agkh acknowledge the grant #13-1f291 of the scs, mes, ra and krm 
- the fulbright scholarship #68130188.
id: 2094278

pharmacogeneTics of relapse in 
schizophrenia in The proacTive Trial

del miller, pharmd, md
Psychiatry, University of Iowa College of Medicine, Iowa City, IA, 
USA

Background: in the proacTive study the rates of relapse or hospitaliza-
tion between long-acting injectable risperidone (lai-ris) (42%) and oral 
second generation antipsychotics (sga) (32%) were not significantly dif-
ferent. These findings similar to other studies, confirm a substantial rate 
of relapse even with continuous antipsychotic treatment. previous stud-
ies have shown an association between genetic variation and more rapid 
relapse in schizophrenia and outcome with antipsychotic treatment. To 
date, very few studies have assessed the role of genetic variation in relapse 
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in individuals with schizophrenia. We tested the hypothesis that genetic 
variations of genes that code for the serotonin transporter, dopamine recep-
tors and/or p-glycoprotein transporter are associated with the likelihood of 
relapse during long-term antipsychotic therapy, after controlling for poten-
tial confounding factors.
Methods: We utilized a focused candidate gene approach to study the role 
of genetic variation in relapse in the proacTive sample of 305 individu-
als with schizophrenia or schizoaffective who were randomly assigned to 
lai-ris or oral sga, and evaluated for up to 30 months. relapse and/
or hospitalization for symptom exacerbation was determined by a masked 
relapse monitoring board. We genotyped dna from participants for the 
5hTTlpr, drd2 (a-241g and -141c ins/del), and pgp transporter 
(c3435T, c1236T, and g2677Ta) snps.
Results: We obtained dna for 207 of the 305 subjects who participated 
in the study; this included 106 of 153 subjects (69%) who were random-
ized to lai-ris and in 101 of 152 subjects (66%) who were randomized 
to oral sga (ns). dna was available in 72/109 (66%) of subjects who 
experienced a relapse (40/59 in the lai-ris group & 32/49 in the oral sga 
group; ns) and in 135/197 (68%) (ns) who did not experience a relapse 
(66/94 in the lai-r group & 69/103 in the oral sga group; ns).
Conclusion: based on a growing literature, genetic variability may be a 
potential predictor for relapse in schizophrenia. an understanding of the 
genetic factors involved in relapse would provide clinicians a method to 
identify patients who are at the highest risk for relapse and allow them to 
modify their treatment plan accordingly.
id: 2090347

is poor anTisaccade performance in 
healThy firsT-degree relaTives of 
schizophrenics an arTifacT of sTudy 
design?

charity Johanna morgan, ph.d.1; mark f lenzenweger, phd2; 
deborah levy, ph.d.3

1. Biostatistics, University of Alabama at Birmingham, 
Birmingham, AL, USA; 2. Psychology, State University of New 
York at Binghamton, Binghamton, NY, USA; 3. Psychology 
Research Laboratory, McLean Hospital, Belmont, MA, USA

Background: a number of  traits associated with schizophrenia aggregate 
in relatives of  schizophrenia patients at rates much higher than that of 
the clinical disorder. These traits, considered candidate endophenotypes, 
may be alternative, more penetrant manifestations of  schizophrenia risk 
genes than schizophrenia itself. performance on the antisaccade task, 
a measure of  ability to inhibit prepotent responses, is one of  the most 
widely studied candidate endophenotypes. however, there is little consen-
sus on whether poor antisaccade performance is a true endophenotype 
for schizophrenia. some studies comparing the performance of  healthy 
relatives of  schizophrenia patients (relsz) to that of  normal controls 
(nc) report that relsz show significantly more errors, while others find 
no statistically significant differences between the two groups. a recent 
meta-analysis of  these studies noted that some studies used stricter 
exclusion criteria for nc than relsz and found these studies were more 
likely to find significant effect sizes (levy et al. 2004). specifically, nc in 
these studies with a personal or family history of  psychopathology were 
excluded whereas all relsz, including those with psychotic conditions, 
were included.
Methods: in order to determine whether a difference in antisaccade per-
formance between nc and relsz remains after controlling for differences 
in psychopathology, we fit a binomial regression model to data from an 
antisaccade task. We estimated both “symmetric” (relsz compared to 
nc with similar personal histories of psychopathology) and “asymmetric” 
(relsz compared to nc with no personal history of psychopathology) lin-
ear contrasts.

Results: only asymmetric comparisons yielded statistically significant dif-
ferences in antisaccade error rates.
Conclusion: We demonstrate that both personal psychopathology and 
familial history affect antisaccade performance.
id: 2086038

eXplaining variaTion in schizophrenia 
endophenoTypes via episTasis

kristin nicodemus
Centre for Genomic and Experimental Medicine, Institute of 
Genetics and Molecular Medicine, University of Edinburgh, 
Edinburgh, United Kingdom

Background: many studies have successfully shown a polygenic compo-
nent explains a small but significant amount of variation in endopheno-
types for schizophrenia. epistasis is frequently overlooked, but may also 
play an important role in the underlying genomic architecture. my recent 
work has examined variation in cognitive endophenotypes for schizophre-
nia explained by (1) epistasis in the znf804a pathway (defined as differ-
entially expressed genes after znf804a knockdown) in working memory 
above the contribution of the polygenic score and (2) epistasis between 
genes annotated by the mouse genome informatics abnormal behaviour 
phenotype using machine learning algorithms.
Methods: psychosis patients from the WTccc2 were assessed in cognitive 
function impaired in schizophrenia (e.g., iQ, memory). for the znf804a 
(1) study, the polygenic score was created using the pgc1 schizophrenia 
case-control study results. in the abnormal behaviour (2) study, the median 
variable importance measure across 500 runs of the random forest algo-
rithm was used to rank snps. The top 30 snps were tested for interactions 
using linear regression.
Results: in the znf804a study (1) increased polygenic scores were associ-
ated with poorer performance in psychosis patients on endophenotypes. 
The variation explained (r2) by the polygenic score ranged between 1–3%, 
which is similar to that observed in other studies. using a newly-developed 
statistical model that simultaneously models both polygenic and epistatic 
components, epistasis in the znf804a pathway was found to explain 2–3 
times more variability in working memory than the polygenic score. This 
increase was replicated in two independent samples, including a “narrow 
psychosis” (p = 0.016) and “broad psychosis” set (p = 0.036) as well as com-
bined psychosis (p = 0.0012). in the abnormal behaviour (2) study, a sig-
nificant interaction was observed between disc1 and foXp2 (r2 = 1.8, 
p  =  0.0083) and a 3-way interaction with the addition of Tuba1a 
increased the r2 to 3.6 (p = 0.0062). These findings were replicated in the 
nimh/lieber sibling study, with the disc1-foXp2 interaction explain-
ing (r2) 1.9% of variation (p = 0.037), and the 3-way interaction explaining 
4.7% (p = 0.024).
Conclusion: We show replicated epistasis between 2–3 snps can explain a 
significant amount of variation in schizophrenia intermediate phenotypes, 
and provide both a standard generalised linear model approach (1) and a 
machine learning method to apply to high-dimensional data (2) to reliably 
detect epistasis.
id: 2085301

gene environmenT inTeracTions in 
human ipsc derived neurons folloWing 
neuroTropic infecTion

vishwajit nimgaonkar, doctor
1. Department of Psychiatry, University of Pittsburgh, Pittsburgh, 
PA, USA; 2. Department of Human Genetics, University of 
Pittsburgh, Pittsburgh, PA, USA
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Background: gene-environmental interaction analyses (gei) are often 
hampered by inaccurately estimated environmental variables. as expo-
sure to many infectious agents can be measured accurately, we have mod-
eled gei using exposure to herpes simplex virus, type 1 (hsv-1) and 
cytomegalovirus (cmv). both agents have been repeatedly associated 
with human cognitive impairments untraceable to acute encephalitis. We 
have also repeatedly found mri evidence for structural brain damage in 
apparently healthy hsv-1 exposed persons, suggesting persistent infec-
tion in the brain with attendant dysfunction. further, antiviral medica-
tion mitigates a portion of  the cognitive impairment. hence we modeled 
infections in human induced pluripotent stem cell (ipsc) derived cells to 
investigate gei.
Methods: human ipsc-derived neuroprogenitor cells (npcs) and 
mature, functional neurons (i-neurons) were incubated with a geneti-
cally engineered hsv-1 virus that expresses green fluorescent protein and 
red fluorescent protein at a multiplicity of infection (moi) of 0.3 in the 
presence or absence of inhibitors of viral replication. unfixed cells were 
tested for expression of gfp and rfp and using immunohistochemistry. 
establishment of hsv-1 latency was analyzed by rT-pcr using latency-
associated transcript-specific primers. similar experiments were conducted 
using cmv strain ad169. global gene expression was analyzed using the 
illumina humanhT-12 v4 array. genome-wide association data related to 
cognitive variation were mined from the ncbi database using the huge 
navigator (v.2.0).
Results: gene expression patterns were analyzed and significant changes 
identified using preset criteria. There were distinctive host responses in 
npcs and neurons; with no significant correlations for hsv-1 vs cmv 
infections. among gene pathways differentially activated by hsv-1 in 
npcs (fold change > 1.5, n=193) and cmv (fold change greater >1.25, 
n=58 genes) the egf pathway was shared (nih david software). These 
patterns were evaluated in relation to genes / loci with snps that are sig-
nificantly associated with human cognitive variation in mapping studies 
(n=166 ‘cognitive’ genes; n =155 with probes on the illumina array). in 
npcs, few ‘cognitive genes’ were differentially activated (hsv-1, n=4; 
cmv, n=1).
Conclusion: hsv-1 and cmv induce different pattern of gene expression in 
human neuronal cells; gWas associated ‘cognitive genes’ are not preferen-
tially affected in the host cellular responses.
id: 2092775

novel (and noT so novel) 
pharmacological approaches 
TargeTing The nmda-oXidaTive sTress 
paThWay

patricio o’donnell, md, phd; T a lanz, bs; v reinhart, bs
Neuroscience Research Unit, Pfizer, Cambridge, MA, USA

Background: The mounting evidence on inflammation and oxidative stress 
playing a role in schizophrenia pathophysiology and their link to the nmda 
receptor hypofunction hypothesis, suggests a number of possible novel 
therapeutic avenues. animal models that test the impact of altered develop-
mental trajectories, such as rats with a neonatal ventral hippocampal lesion 
(nvhl), rats with a gestational exposure to methylazoxymethanol (mam), 
and the df1/+ mouse, which models a human 22q11 microdeletion confer-
ring increased risk of schizophrenia, are useful tools to test for inflammatory 
responses and the impact of their treatment on deficits.
Methods: We examined transcriptional alterations in adult brain tis-
sue from these neurodevelopmental animal models, with an emphasis 
on genes and pathways previously shown to be dysregulated in human 
post-mortem schizophrenia brains. We used rna sequencing assessing 
expression in hippocampus, prefrontal cortex, and striatum. in nvhl 
rats, we also introduced antioxidant treatment (with n-acetyl cysteine) 
to assess whether oxidative stress had a causal role on their adult-onset 
deficits.

Results: The global transcriptional profiles of mam rats and df1/+ were 
enriched for a minority of the genes and pathways differentially expressed in 
schizophrenia. however, certain key pathways proposed to be dysfunctional 
in schizophrenia were impacted in both rodent models. a number of inflam-
mation-related transcripts were upregulated in the pfc of mam rats and 
in the hippocampus of df1/+ mice, including multiple genes in the Jak-stat 
signaling pathway. nac treatment prevented ppi deficits in nvhl rats, 
along with a normalization in mismatch negativity in eeg recordings, and 
a prevention in the loss of pv interneurons in the anterior cingulate cortex.
Conclusion: overall, the data suggest that inflammatory responses and oxi-
dative stress could be linked to an nmda hypofunction-dependent loss of 
interneuron function and that targeting inflammatory processes and oxida-
tive stress balance may be a beneficial approach for early intervention in 
schizophrenia.
id: 2083591

genes, inflammaTion, immuniTy and 
schizophrenia.

michael o’donovan, phd
MRC Centre for Neuropsychiatric Genetics and Genomics, 
University of Cardiff, Cardiff, United Kingdom

Background: supportive evidence that altered function of the immune sys-
tem contributes to the pathogenesis of schizophrenia comes from a range 
of observations including associations between schizophrenia and a winter 
season of birth, altered antibody status to certain pathogens such as toxo-
plasmosis, altered immune biomarkers, and a complex relationship between 
the schizophrenia and the prevalence of autoimmune disorders. however, it is 
unclear if any of these observations reflect causal mechanisms rather reverse 
causation.
Methods: using new genetic datasets generated in house in combina-
tion with the recently published data set from the psychiatric genomics 
consortium (combined n cases =42,000) we have been conducting a series 
of analyses using multiple pathways analyses approaches (e.g. aligaTor, 
forge, magenTa) targeting immune and inflammation focused path-
ways as defined by public databases (e.g. gene ontology, reacTome, 
kegg) and as defined by expression in immune cell lines.
Results: genetic association was found between schizophrenia and the 
extended major histocompatibility complex (p<10–6). in addition evi-
dence suggests associations are highly significantly enriched at loci that are 
preferentially transcriptionally active in immune tissues (p<10–7), particu-
larly for b-lymphocyte lineages involved in acquired immunity, including 
cd20 (p<10–8), and cd19 (p<10–5) cells, and also in glutamatergic genes, 
including nmda 2a receptors, metabotropic type 3 glutamate receptors 
and serine racemase (all p<10–4).
Conclusion: The results provide some support for a causal relationship 
between genes regulating immune and inflammatory functions, glutama-
tergic function and schizophrenia. however, given that genetic association 
implicate genomic regions rather than specific genes, and moreover that 
gene products are multi-purpose, is premature to conclude this is a proven 
case. additional analyses aiming to clarify this link by evaluating the func-
tions of subsidiary gene sets within the broader set of those that are tran-
scriptionally active in immune tissues are underway
id: 2118828

geneTic paThWays associaTed WiTh 
source-based morphomeTry measures in 
schizophrenia

veena s patel, b.s.2; cota gupta2; Wenhao Jiang3; esther 
Walton4; stefan ehrlich4; ingrid agartz5; lars Westlye5; ole 
andreassen5; Juan bustillo1; nora perrone-bizzozero1; vince 
calhoun1; Jessica Turner3,1
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1. The University of New Mexico School of Medicine, Albuquerque, 
NM, USA; 2. The Mind Research Network, Albuquerque, NM, 
USA; 3. Georgia State University, Atlanta, GA, USA; 4. Dresden 
University of Technology, Dresden, Germany; 5. Institute of 
Clinical Medicine, University of Oslo, Oslo, Norway

Background: schizophrenia is associated with grey matter concentration 
(gmc) deficit throughout the cortex, as recently validated through the 
largest source-based morphometry (sbm) analysis of the illness to date 
(cota et al., under review). These patterns of deficit comprise regions in the 
the anterior temporal and medial frontal lobes, remaining robust even in 
a heterogeneous aggregated dataset. sbm measures are thus an ideal phe-
notype for a targeted understanding of genetic contribution to grey matter 
abnormalities in schizophrenia.
Methods: We performed independent sbm decompositions on gmc images 
from five datasets (total 486 patients, 411 healthy controls) with correspond-
ing genome-wide scan data. imaging data consisted of T1-weighted images 
processed in a standard voxel-based morphometry pipeline (Turner et  al., 
2012). The voxel-wise images were analyzed using independent component 
analysis to identify gray matter patterns. for each dataset, the sbm compo-
nent indicating the greatest difference between diagnostic groups was selected 
as a phenotype for gWas association with 1 million variants. p-values from 
linear regression of genotype and diagnosis on coefficients were collected 
from each dataset and meta-analyzed using meTal (Willer et  al., 2010). 
The snps which presented in over 90% of participants and retrieved meta-
analysis p-values of less than 1x10-2 were matched to host genes. Those genes 
were then processed using ingenuity pathway analysis (ipa, Qiagen) to 
determine the extent of their involvement in biological processes.
Results: The linear regression of genotype on sbm coefficients yielded 
approximately 1500 snps and 400 corresponding genes that were signifi-
cantly related to sbm coefficients. The top enriched pathways for these 
genes included synaptic long-term depression (p=7.4e-06) and dopamine 
feedback in camp signaling (p=5.3e-04), as well as a strong general associa-
tion of these genes to nervous system development (p=3.9e-07—p=1.7e-2).
Conclusion: sbm components are endophenotypes for the genetic study of 
schizophrenia, as they do not impose a priori regional restrictions but yet 
confirm previous reports of gmc deficit patterns in the illness. our study 
reports a significant relationship between nervous system genes implicated 
in abnormal neurodevelopment and sbm coefficients predicting gmc dif-
ferences between diagnostic groups. Thus, our work may provide a refined 
direction for future work investigating genetic abnormalities and morpho-
logical disturbances in schizophrenia.
id: 2119055

Whole-TranscripTome analysis of 
hippocampal ca3 and gene verificaTion 
in schizophrenia

Jessica marie perez; kelly gleason; subroto ghose; Taekyung 
kim; Taehyun hwang; c a Tamminga
UT Southwestern Medical Center, Dallas, TX, USA

Background: schizophrenia (sz) is one of the thirty most incapacitating con-
ditions and affects over 67 million people worldwide; suicide occurs in 10% 
of those diagnosed with schizophrenia. symptoms are persistent and often 
severe. They include hallucinations, delusions, thought disorder, and deficits 
in executive function and memory. Treatments available are not always effica-
cious. 20–40% of people with schizophrenia are resistant to treatment and 
less than 20% completely recover after one episode of psychosis. due to a 
lack of understanding of the molecular pathophysiology of schizophrenia, 
its diagnosis is based on behavioral symptomatology. unfortunately, due to 
only phenomenological diagnoses, these categories are inadequate. Therefore, 
we are examining human tissue for molecular causes and correlates of the 
illness. our lab has proposed a model of psychosis as a disorder of learning 
and memory that critically involves dentate gyrus (dg) and ca3. We suggest 

that reduced glutamatergic neurotransmission from dg to hippocampal ca3 
serves to generate an increase in ca3 basal activity and function through 
homeostatic plasticity changes within ca3. This increase in function may 
lead to the generation of inappropriate or illogical memories with psychotic 
content. our lab has shown an increase in perfusion in ca3 in schizophrenia, 
a correlate of neuronal activity level, as well as an increase in spine density and 
dendritic complexity and increased protein levels of synaptic plasticity mark-
ers like glun2b and psd-95 in ca3 of schizophrenia postmortem tissue.
Methods: using a hypothesis generating approach, we have analyzed the 
ca3 transcriptome from control and off-drug schizophrenia cases, in a 
global and unbiased manner, using whole transcriptome (WT) sequencing 
to identify additional molecular changes, which have not been hypothesized.
Results: These analyses have focused our interest on genes like grpin1, 
agap1, and bcr among others. We have conducted differential expres-
sion analysis, gene coexpression network analysis, and variant mining 
analysis for this data set and are currently verifying the rna-seq results 
through qrT-pcr and sanger sequencing.
Conclusion: We expect to show a network of abnormalities in ca3, which sup-
port the increases in activity we have shown with our in vivo imaging analyses.
id: 2119418

environmenTal and shared 
geneTic facTors WiThin mulTipleX 
mulTigeneraTional family conTeXT 
underlying risk for schizophrenia

konasale m prasad, md1; raquel gur3; ruben gur3; Joel 
Wood1; michael pogue-geile, ph.d.2; laura almasy4; vishwajit 
nimgaonkar, doctor1

1. Psychiatry, University of Pittsbrugh, Pittsburgh, PA, USA; 
2. Psychology, Univeristy of Pittsburgh, Pittsburgh, PA, USA; 
3. Psychiatry, University of Pennsylvania, Philadelphia, PA, USA; 
4. Genetics, Texas Biomedical Research Institute, San Antonio, TX, 
USA

Background: gene-environment interactions influencing cognitive per-
formance are of particular interest to elucidate pathophysiology of 
schizophrenia (sz) and the familial risk. The association of exposure to 
neurotropic dna virus, herpes simplex virus type 1 (hsv1) with cognitive 
deficits and brain structural changes in sz is widely replicated. however, 
the association of hsv-1 exposure with brain morphology and cognitive 
performance is not investigated as widely among unaffected relatives of sz 
and healthy controls (hc).
Methods: Within the multiplex genetic investigation (mgi) sample, we 
examined the association of hsv-1 exposure among 122 relatives (hsv1+/- 
55/67) and 187 healthy subjects (hsv1+/- 115/72) with brain morpho-
logical changes and cognitive performance. structural mri data from 
two sites (pittsburgh and philadelphia) were examined using voxel-based 
morphometric approach in relation to hsv-1 exposure, controlling for 
site, age, sex and socioeconomic status, and corrected for multiple testing. 
morphometric changes were examined within variance components analy-
sis for the association with proximity to probands. cognitive test scores 
were similarly examined for their correlation with morphometric changes.
Results: We observed a main effect of hsv-1 exposure on gray matter 
volume at the prefrontal cortex (pfc), posterior cingulate gyrus and the 
orbitofrontal cortex in the pooled sample of relatives and controls. hsv-1 
exposed relatives showed significant reduction in the left pfc whereas con-
trols showed more widespread reductions in bilateral pfc and superior 
temporal gyrus. prefrontal volumes correlated with sustained attention and 
visual object memory in the entire sample controlling for case status, age and 
sex, and among healthy subjects controlling for age and sex. morphometric 
changes showed greater variations as the proximity to proband increased.
Conclusion: This is the first study to report volumetric reductions and 
their correlation with cognitive impairments among non-psychotic indi-
viduals exposed to hsv-1, similar to those noted in schizophrenia patients. 
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morphometric changes associated with exposure to hsv1 interacted with 
shared genetic factors within the multiplex families.
id: 2088266

seX-specific associaTions beTWeen dna 
meThylaTion of The oXyTocin recepTor 
gene and emoTion recogniTion in 
psychosis

leah h rubin, phd1; J J connelly2; James l reilly, phd3; 
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USA; 4. Psychiatry, University of North Carolina, Chapel Hill, 
NC, USA; 5. Psychology, University of Toronto, Toronto, ON, 
Canada; 6. Psychiatry, Beth Israel Deaconess Medical Center and 
Harvard Medical School, Boston, MA, USA; 7. Psychiatry and 
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Center, Hartford, CT, USA; 8. Psychiatry, University of Texas 
Southwestern Medical Center, Dallas, TX, USA; 9. Psychiatry, 
University of Chicago, Chicago, IL, USA; 10. Pharmacy and 
Psychiatry, University of Minnesota, Minneapolis, MN, USA

Background: emotion processing is impaired in psychotic disorders. data 
suggests that this deficit is influenced by sex and oxytocin. emerging evi-
dence suggests that changes in oxytocin receptor epigenetics may be impli-
cated in emotion processing deficits in autism, but whether that is true in 
psychotic disorders is unknown. in this study we test the hypothesis that 
modulation of dna methylation of the oxytocin receptor gene (oXTr) 
will be associated with impaired social cognition in individuals with a his-
tory of psychosis. The assumption is that increased methylation of the 
oXTr promoter may have reduced functioning by silencing the oXTr 
receptor gene.
Methods: participants included 167 individuals with psychosis (92 women, 
75 men) and 75 healthy controls (38 women, 37 men) who completed the 
penn emotion recognition Test (er-40), a facial emotion recognition task. 
dna methylation of oXTr was detected using bisulfite pyrosequencing of 
peripheral blood mononuclear cells. We measured the amount of cytosine 
methylation at site -934 upstream of the oXTr start codon.
Results: individuals with and without psychosis did not show dif-
ferences in dna methylation of  oXTr site -934 (p=0.55). however, 
increased methylation was observed in women compared to men (b=-
3.99, se=0.82, p<0.001). increased methylation was associated with 
poorer recognition of  emotional expressions in females with psychosis 
(β=-0.22, p<0.03) and female controls (β=-0.34, p=0.02) but not in men. 
specifically, increased methylation was associated with greater difficul-
ties identifying angry (β=-0.31, p<0.01) and sad faces (β=-0.24, p<0.05) 
in females with psychosis. increased methylation was also associated 
with greater difficulties identifying low-intensity facial expressions in 
both females with psychosis (β=-0.31, p<0.01) and controls (β=-0.35, 
p<0.05).
Conclusion: increased methylation of the oXTr receptor gene is more 
common in women and is associated with emotion processing difficulties in 
females. in women with psychotic disorders, this may be clinically relevant 
as the presence of methylation may further impair social cognition that is 
already impaired in the disorder. results help to define an epigenetically 
tractable model for one factor contributing to social cognition deficits in 
psychotic disorders and may suggest novel treatment strategies involving 
manipulation of the epigenome.
****rubin, l.h. and connelly, J.J. were equally contributing first authors
id: 2082838

rnaseQ TranscripTome sTudy implicaTes 
immune-relaTed genes in schizophrenia

alan r sanders, m.d.1,2; eugene i drigalenko3; Jubao 
duan1,2; Winton moy1; Jessica freda1; molecular genetics 
of schizophrenia (mgs). mgs collaboration4; harald h h 
göring3; pablo v gejman1,2

1. Psychiatry and Behavioral Sciences, NorthShore University 
HealthSystem, Evanston, IL, USA; 2. Psychiatry and Behavioral 
Neuroscience, University of Chicago, Chicago, IL, USA; 
3. Genetics, Texas Biomedical Research Institute, San Antonio, 
TX, USA; 4. Molecular Genetics of Schizophrenia (MGS), MGS 
Collaboration, Evanston, IL, USA

Background: gWas have implicated over 100 loci as being associated at 
genome-wide significant levels with risk for schizophrenia (sz). regulation 
of mrna expression may be involved in the etiology for some of these 
loci. in a previous transcriptomic profiling study (sanders et  al., 2013), 
using arrays on samples from 268 sz cases and 446 controls of european 
ancestry (ea), we found 89 genes to be differentially expressed by affection 
status (fdr<0.05) and enriched for immune-related genes, consistent with 
hypothesized immune contributions to sz risk.
Methods: for the current study, we assayed expression by rnaseq on 
another ea set of 490 sz cases and 662 controls from the molecular 
genetics of sz (mgs) dataset. after normalization of expression data, 
we used regression analysis to identify genes differentially expressed, while 
simultaneously controlling for confounding effects, focusing here on the 
8,466 genes detected well with both array and rnaseq.
Results: We found 807 genes to be differentially expressed (bonferroni 
p<0.05). These differentially expressed genes were somewhat enriched for 
genes involved in autoimmunity (fisher p=0.01), and their pathway analy-
ses showed gene ontology term enrichment (fdr<0.05) for several catego-
ries including immune response. of the 89 genes differentially expressed 
in our previous array study, 80 had appreciable expression in the rnaseq 
data, and 18 of those were differentially expressed (bonferroni p<0.05, 
all with the same direction of effect). notable examples thereof included 
dbndd2 (which mediates neural differentiation and apoptosis), b3gnT2 
(gWs association with rheumatoid arthritis), and syT11 (gWs associa-
tion with parkinson’s disease).
Conclusion: our rnaseq differential expression study provided evidence 
for replication of many of the genes found in our earlier array-based 
expression study, as well as providing additional support for immune-gene 
enrichment through pathway analyses. We are currently analyzing a further 
enlarged rnaseq-assayed ea dataset from mgs (~550 sz cases and ~750 
controls), and an aa mgs dataset of ~400 sz cases and ~400 controls. in 
other future work, we will identify the expression quantitative trait nucleo-
tides (eQTns) for the detected differentially expressed genes and examine 
the relationship of these eQTns to gWas findings. This work was sup-
ported nih grants rc2mh090030, r01mh094091, and r01mh094116.
id: 2119422

characTerizaTion of rna-ediTing siTes 
in lifespan-specTrum of normal and 
schizophrenia

Joo heon shin, ph.d.; Tae young hwang; nina rajpurohit; 
Thomas m hyde; Joel e kleinman; daniel r Weinberger, md
Clinical Sciences, Lieber Institute for Brain Development, 
Baltimore, MD, USA

Background: rna editing, mainly a-to-i, is the co/post-transcriptional 
modification of single nucleotides in rna which causes variety of gene 
products. although the identification of some rna editing sites (e.g, 
5-hT2cr) has been known in schizophrenia, systematic genomewide 
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profiling of potential rna editing sites in schizophrenia comparing to 
normal human brain development has not been preceded. in order to 
understand the function of rna editing in schizophrenia, a concrete 
characterization of potential rna editing profiling on brain samples is 
necessary.
Methods: We analyzed the polya-selected unstranded rna sequencing 
data from post-mortem dorsolateral prefrontal cortex (dlpfc) of 438 
brain samples (254 control and 184 schizophrenia) for potential rna edit-
ing sites. rna-seq reads are achieved by poly-a selection without strand 
specific protocols followed by high-throughput sequencing.The sequencing 
depth is 100bp paired-end 80–100 mappable sequencing reads which are 
aligned back to the human transcriptome by bWa v0.7.3a, with default 
parameters. The resulting alignment files were processed by samtools 
(v0.1.18) and picard (v1.88) to sort and mark duplicated reads, respectively. 
The variant calling was performed by gaTk (v2.4.9) after base recalibra-
tion with dbsnp_137.
Results: our data extend previous findings for rna editing in human brain. 
We have further characterized potential rna editing sites in protein-coding 
sequences between normal and schizophrenic brains during the lifespan 
development with varying editing ratios. With the current median depth, we 
identified 1,462,215 editing sites in protein-coding sequences. about 90% of 
these sites are recognized as a to g editing. We found out that the schizo-
phrenic samples are enriched in the subgroup of the population. interestingly 
this subgroup is characterized by the decrease in editing efficiency in several 
genes including gria2 which, for example shows 20% decrease of editing 
rate on average. interestingly, there are several trends of editing ratio between 
normal and schizophrenic brains which can be explained developmentally.
Conclusion: We describe the characterization of potential rna editing 
sites in normal and schizophrenia brains. since a significant portion of 
genes that experience rna-editing perturbation pre- and post-natally are 
involved in neural development, we may expect that these same genes may 
be differentially edited between schizophrenics and controls although the 
editing ratio is low.
id: 2116343

clinical correlaTes of suicide in 
high risk suicidal paTienTs WiTh 
schizophrenia specTrum disorders and 
affecTive disorders

hemendra singh1; v senthil kumar reddi2; prabha s chandra2

1. Psychiatry, M.S. Ramaiah Medical College & Hospitals, 
Bangalore, India; 2. Psychiatry, National Institute of Mental 
Health and Neuro Sciences, Bangalore, India

Background: This study examines the clinical correlates of suicide in high 
risk suicidal patients with schizophrenia spectrum disorders (ssd) and 
affective disorders (ad).
Methods: The study, which was conducted at the emergency psychiatry and 
acute care (epac) services at the national institute of mental health 
and neuro sciences (nimhans), bangalore, india, during June 2011and 
may 2012, included 120 psychiatric patients (aged 17–60 years) with high 
suicidal risk. The patients were evaluated using beck depression inventory 
(bdi), beck hopelessness scale (bhs), beck suicide intent scale (sis), 
and suicide behavior Questionnaire (linehan, 1981). assessments were 
done within 48 hours of inpatient care. pearson’s chi-square test, indepen-
dent samples t-test, and one-bivariate correlations analysis were used for 
data analysis.
Results: The diagnostic breakup was: ssd, 35 (29 %); ad, 78 (65%); and, 
other disorders 7 (5.8%). ninety-three percent (111) of the sample had 
made a suicide attempt. ssd patients did not differ significantly from ad 
patients in respect of socio-demographic variables. suicide attempters were 
more in ssd (97%) patients as compared to ad (89.5%) patients. life time 
history of suicide attempts and non-suicidal self-injury (nssi) was higher 
in ssd patients (100% and 42.85%) as compared with ad patients (94.9% 

and 34.61%). frequency of nssi was positively correlated with the number 
of suicide attempts (r = 0.317, p<0.01). The mean bdi scores (p = <0.001), 
bhs scores (p = 0.013), and sis scores (p = 0.034), were significantly lower 
in ssd patients as compared to ad patients.
Conclusion: To conclude, patients with ssd had a higher life time history of 
attempted suicide and more attempts in the previous months as compared 
to those with ad. although no significant difference was found between 
the ssd and ad patients with regards to frequency of nssi behavior, the 
frequency of nssi appears to be an independent factor for increased sui-
cide risk as it has a strong association with the number of suicidal attempts. 
hence, early detection and intervention in case of psychiatric patients with 
past suicide attempts and nssi behavior would be relevant in preventing 
suicide at a later date.
id: 2118837

genome-Wide associaTion sTudy of 
anTipsychoTic response in firsT episode 
psychosis

James michael stevenson, pharmd, ms1; James l reilly, phd2; 
margret sh harris3; konasale m prasad, md4; Judith a badner5; 
vishwajit nimgaonkar, doctor4,6; matcheri s keshavan, md7; 
John a sweeney8; Jeffrey r bishop, pharmd9

1. Pharmacy Practice, University of Illinois at Chicago, Chicago, 
IL, USA; 2. Department of Psychiatry and Behavioral Sciences, 
Northwestern University, Chicago, IL, USA; 3. Jesse Brown VA 
Medical Center, Chicago, IL, USA; 4. Department of Psychiatry, 
Western Psychiatric Institute and Clinic, Pittsburgh, PA, USA; 
5. Department of Psychiatry, University of Chicago, Chicago, IL, 
USA; 6. Department of Human Genetics, University of Pittsburgh, 
Pittsburgh, PA, USA; 7. Department of Psychiatry, Harvard 
Medical School, Boston, MA, USA; 8. Department of Psychiatry, 
University of Texas Southwestern Medical Center, Dallas, TX, 
USA; 9. Department of Experimental and Clinical Pharmacology, 
University of Minnesota, Minneapolis, MN, USA

Background: The degree of clinical symptom response to antipsychotics is 
variable. We conducted an exploratory genome-wide association study to 
identify potential genetic predictors in first episode psychosis patients.
Methods: eighty-eight patients experiencing their first psychotic episode 
(schizophrenia n=69, bipolar disorder with psychotic features n=11, major 
depressive disorder with psychotic features n=8) and who were currently 
untreated with no or minimal prior antipsychotic exposure were enrolled 
into a pharmacogenomic study of antipsychotic treatment response. 
symptoms were evaluated using the brief  psychiatric rating scale (bprs) 
before and after 6 weeks of treatment. risperidone was the preferred anti-
psychotic (n=70) with others chosen as secondary options when clinically 
indicated. genotyping was performed using the affymetrix snp 6.0 array. 
a linear regression model was used for genome-wide analyses where bprs 
change (pre-minus post treatment) score was the quantitative trait depen-
dent variable with clinical covariates (ancestry, diagnosis, baseline symp-
toms, and chlorpromazine equivalent dose) also included in the model. The 
genome-wide significance threshold was defined as 5x10-8. permutation 
analysis (n=10,000) was used to generate point-wise significance values to 
analyze the robustness of individual snp associations.
Results: Two snps in complete linkage disequilibrium located in the human 
glutamate receptor delta (grid2) gene (rs9307122 and rs1875705) reached 
genome-wide significance (p=1.56x10-8). adjusted mean bprs change 
scores were 14.3, 8.9, and 3.4 for the rs9307122 cc, ca, and aa genotypes, 
respectively. These associations retained significance in the subpopulation 
of schizophrenia patients (p=3.93x10-8). an additional snp (rs687279) in 
a poorly characterized region of chromosome 8 was also associated with 
response in those with schizophrenia (p=1.30x10-8).
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Conclusion: These findings suggest a genetic influence on antipsychotic 
response in first-episode psychosis. The top associations were located in 
grid2, which encodes the human glutamate receptor delta-2 (glud2). This 
receptor does not bind glutamate directly, however recent evidence indicates 
that glutamate can trigger glud2 gating through an interaction with the 
metabotropic glutamate receptor 1. These findings should be replicated in an 
independent sample, but they build upon mounting literature that suggests a 
role for the glutamate system in schizophrenia risk and treatment response.
id: 2085522

mrna-mirna assays indicaTe candidaTe 
associaTions in posTmorTem dlpfc from 
persons WiTh schizophrenia

marquis vawter, phd; fabio macciardi
Psychiatry, UCI, Irvine, CA, USA

Background: micrornas (mirnas) are small non-coding rnas that act 
as potent regulators of gene expression. several gWass have associated 
the rs1625579 snp with schizophrenia, the snp is in linkage disequilib-
rium with mir-137. We investigated the potential roles of mirnas, includ-
ing mir-137, in the pathophysiology of schizophrenia.
Methods: The overall mirna profile of the dorsolateral prefrontal cor-
tex (dlpfc), a region involved in schizophrenia, was assayed for known 
mirnas with nanostring, and mrna using rna-seq, in a pilot sample 
(n = 10 controls, and n = 10 persons with schizophrenia). significant cor-
relations between mirna-mrna pairs were calculated for those pairs that 
are predicted to interact by Targetscan.
Results: We found an overall increase in significant mirna- mrna target 
correlations in pathways related to neural development. We found a global 
reduction in mrna in the cortical region and an increased expression of 
the number of mirna in schizophrenia compared to controls. The expres-
sion levels of mir-137 in the dlpfc of postmortem brain did not differ 
between diagnoses. We examined the relationship between rs1625579 geno-
types and mir-137 expression in 125 subjects. significantly lower mir-137 
expression levels were observed in the homozygous TT subjects (risk allele 
for schizophrenia) compared to Tg and gg subjects in the control group 
(30% decrease, p-value=0.03).
Conclusion: globally decreased mrna expression was associated with 
increased mirna expression. This seems to be a strong effect, and worth-
while to replicate further to advance the idea that alterations in mirna 
profiles can be relevant to the pathophysiology of schizophrenia. however, 
the decreased mir-137 expression is associated with the risk allele for 
schizophrenia of rs1625579. Thus, the general increase in mirna 
expression seen in dlpfc was met with an opposite finding for mir-137 
decreased expression by risk allele variant. decreased mir-137 expression 
is proposed to have significant effects on downstream targets involved in 
neurotransmission. The approach of studying both mirna-mrna pairs 
in the same samples offers additional support for involvement of mirna 
and downstream targets as mechanisms of risk for schizophrenia and other 
psychiatric disorders.
id: 2116718

miTochondrial alTeraTions in 
schizophrenia

marquis vawter, phd; linda morgan; firoza mamdani; adolfo 
sequeira; brandi rollins
Psychiatry, Functional Genomics Laboratory, University of 
California, Irvine, Irvine, CA, USA

Background: mitochondrial dna (mtdna) mutations are known to alter 
brain energy metabolism, neurotransmission, and cause neurodegenerative 
disorders. a considerable body of evidence supports the role of mitochon-
drial dysfunction in psychiatric disorders. The purpose of this study was to 

investigate the involvement of mtdna variation in schizophrenia, using 
next generation sequencing, qpcr assays, and gWas and exome-sequenc-
ing analysis.
Methods: We sequenced the entire mtdna genome with an average cover-
age of >4000X, confirmed novel and rare variants by traditional sequenc-
ing and genotyping methods, and identified sequencing error hotspots. 
mtdna sequences were compared to mitomap, containing over 28,500 
human mtdna genomes. The accumulation of the mtdna common 
deletion was measured using a quantitative assay across 10 brain regions 
to determine if  disease specific brain differences of the somatic mtdna 
common deletion (4,977 bp) could be observed in major depressive disor-
der, bipolar disorder, and schizophrenia compared to a control group. We 
analyzed mutations and large deletions in mtdna, and common snps in 
nuclear dna utilizing pathway analysis to annotate gWas results pub-
lished by the pgc.
Results: We observed an excess of non-synonymous mutations in indi-
viduals with schizophrenia compared to controls. novel and rare non-
synonymous mutations in mtdna genes were found in psychiatric cases 
and not controls. We validated mtdna heteroplasmy in brain, at a locus 
previously associated with schizophrenia (T16519c) and replicated associa-
tion of mtdna T16519c with schizophrenia in meta-analysis. a signifi-
cant decrease in the global accumulation of mtdna common deletion in 
subjects with schizophrenia was observed compared to major depression, 
bipolar disorder, and controls. The decreases in mtdna common deletion 
in schizophrenia were largest in dopaminergic regions. pathway analysis of 
significantly associated exome sequencing variants supports alterations of 
mitochondria functions.
Conclusion: This data is consistent with our prior findings of excess substi-
tution and excess transversions in schizophrenia. although, schizophrenia 
does not have symptoms associated with classic mitochondrial diseases, the 
mtdna signature in schizophrenia may interact with nuclear factors to 
predispose to energy dysfunction in brain, and perhaps in regional specific 
manner as shown by our survey of 10 brain regions.
id: 2119257

TranslaTional sTudies of episTasis: 
phenoTypic comparisons beTWeen mice 
muTanT for eiTher or boTh of TWo 
schizophrenia risk genes

John l Waddington, dsc1; c m o’Tuathaigh, phd1,2

1. Molecular & Cellular Therapeutics, Royal College of Surgeons 
in Ireland, Dublin, Ireland; 2. Medicine, University College Cork, 
Cork, Ireland

Background: While a heritable basis to schizophrenia is established, the 
underlying genetic abnormality is poorly understood. The most recent 
genome-wide association study identified 108 loci. however, these can 
account only for less than one-third of the heritability estimate. one expla-
nation for this ‘missing heritability’ is that individual genes interact with 
each other (epistasis). This phenomenon has now been studied in mice 
mutant for schizophrenia risk genes.
Methods: We generated mutants with disruption of either or both of the 
schizophrenia risk genes disrupted-in-schizophrenia 1 (disc1) and neu-
regulin 1 (nrg1) by intercrossing mice with heterozygous (heT) deletion 
of nrg1 [homozygous (hom) deletion of nrg1 being lethal] and heT 
or hom mutation of disc1. This was followed by phenotypic evalua-
tion of all resultant genotype-wildtype (WT) combinations: (a) nrg1WT/
disc1WT; (b) nrg1WT/disc1heT; (c) nrg1WT/disc1hom; (d) 
nrg1heT/disc1WT; (e) nrg1heT/disc1heT; (f) nrg1heT/
disc1hom. This allowed us to resolve those phenotypes subject to epi-
static regulation from those for which disc1 and nrg1 exert indepen-
dent, additive, or no effects.
Results: We reveal epistasis via three exemplar behavioural phenotypes 
related to positive, negative and cognitive features of psychotic illness. 
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nrg1 mutants exhibited hyperactivity, in a manner unrelated to disc1 
genotype, while disc1 mutants did not; thus, nrg1 phenotype was unal-
tered by co-disruption of disc1. in contrast, while disruption of either 
nrg1 or disc1 alone was without effect on sociability, co-disruption 
of disc1 and nrg1 abolished sociability, indicating epistasis. neither 
disruption of disc1 or nrg1 alone nor or co-disruption of both genes 
resulted in impairment in spatial working memory, indicating no individual 
mutant phenotypes or epistasis.
Conclusion: While hyperactivity, an index of positive symptoms, showed a 
nrg1 phenotype that was independent of disc1 genotype, sociability, an 
index of negative symptoms, was impaired only on co-disruption of both 
disc1 and nrg1, indicating robust epistasis; spatial working memory, an 
index of cognitive dysfunction, was unrelated to disc1 or nrg1 geno-
type. These findings demonstrate epistasis between the schizophrenia risk 
genes disc1 and nrg1 that is specific for a distinct domain of psychopa-
thology, with other domains being subject to alternative genetic regulation.
id: 2076912

TreaTmenT resisTanT schizophrenia: 
precision geneTics or more of 
The same?

James Tr Walters, md, phd
MRC Centre for Neuropsychiatric Genetics and Genomics, Cardiff 
University, Cardiff, United Kingdom

Background: it is not known whether treatment-resistant schizophrenia 
(Trs) represents a distinct biological sub-type or simply a more severe 
form of the same condition. furthermore little is known about the genetic 
architecture of treatment resistant schizophrenia (Trs). in this study we 
use large-scale genetic data to answer 3 questions: 1.  are polygenic and 
cnv burdens higher in Trs than generic schizophrenia (sz) samples i.e. 
those not selected for treatment response -suggesting a more severe form of 
the condition? 2. do gWas and cnv analyses identify genetic risk fac-
tors specific to Trs? 3. do genes identified by gWas and cnv analyses 
in Trs hit glutamate and dopamine pathways at different rates than in 
generic sz?
Methods: 9000 samples of those taking clozapine constituted the Trs 
sample-cases with a clinical diagnosis of Trs, together with 10 000 healthy 
controls. The Trs gWas and cnv analysis followed established proce-
dures for calling, Qc and analysis. polygenic overlap, training on pgc2 
schizophrenia, was compared between Trs and generic sz samples as were 
rates of cnvs. To identify genetic variants specific to Trs we sought to 
replicate snps from the gWas in a sample of Trs (n=3000) versus non-
Trs cases (n=3000). The pathway analyses focused on dopamine and glu-
tamate/nmda receptor gene sets.
Results: There was evidence that Trs is associated with a minimally stron-
ger polygenic signal than generic sz samples (r2 (Trs)=0.17, r2 (generic 
sz)=0.14). after combining all Trs samples we identified eleven genome-
wide significant snps in gWas, 4 of which appear were specific to Trs. 
The genes associated with these snps are involved in neural cell adhesion 
and neurogenesis. rates of cnvs were broadly equivalent between sam-
ples. There were differences in cnvs hitting genes in dopamine and glu-
tamate pathways. cnvs in Trs cases were associated more strongly with 
glutamate pathways than in generic sz. in contrast there was evidence for 
weaker association for cnvs hitting dopamine pathways in Trs compared 
with generic sz.
Conclusion: our results highlight specific polymorphisms associated with 
Trs and thus point toward the involvement of distinct molecular path-
ways. There is evidence for a somewhat stronger polygenic signal in Trs 
compared to generic schizophrenia but no evidence that large cnvs occur 
at a higher rate in Trs. We present genetic data indicating novel gene set 
findings that implicate weaker dopamine and stronger glutamate signals for 
cnvs in Trs compared with generic sz.
id: 2092626

episTasis in schizophrenia geneTics: 
WhaT’s missing is noT heriTabiliTy

daniel r Weinberger, md
Lieber Institute for Brain Development, Johns Hopkins University 
School of Medicien, Baltimore, MD, USA

Background: gWas for common genetic disorders typically examine asso-
ciation between individual snps and case status. in the latest gWas of 
schizophrenia, adding all snps showing even nominal statistical associa-
tion (p < 0.05), accounts for only 7% of trait liability. This approach fails 
to account for the genomic and functional pathways in which genes are 
embedded and the integrative effects of their combinations. numerous 
studies of genotype-phenotype relationships in yeast, flies and mice show 
that individual gene effects are critically modulated by other genes in epi-
static networks.
Methods: We explored a strategy for identification and validation of epista-
sis involving first hypothesis testing in ips cell models of structural genomic 
variants that are biologically and clinically highly penetrant but that do not 
show clinical association with common variants in the same loci, and then 
testing common variant interactions that model the molecular biology, fol-
lowed by confirmation in risk associated intermediate phenotypes derived 
from fmri during memory in normal subjects.. .
Results: in one examle, we found that the abnormal dendritic architecture of 
disc1 knockdown in new neurons of adult hippocampus was dependent 
on coexpression of the sodium- chloride co-transporter (nkcc1) encoded 
by slc12a27. epistatic models built on interactions of alleles in these 
two genes associated with decreased expression of the respective mrnas 
in human brain were significant in association with schizophrenia in two 
independent case control samples and in a combined analysis of three sam-
ples. no individual snp showed significant association in any sample. The 
same interaction model showed significant epistasis in prefrontal cortical 
engagement during working memory measured with fmr,which was con-
firmed in a second sample. We took a similar approach to identify genetic 
interactions involving genes in the 15q11 cnv. We identified cyfip1 and 
interactors in the Wave complex that is involved in actin polymerization 
and stabilization. We identified variants in these interacting genes that are 
associated with expression in human brain and showed that while no single 
snp was associated with schizophrenia by itself, combinations were signifi-
cantly associated in epistatic models of clinical risk. These results also have 
been confirmed in fmri studies of prefrontal function during Wm
Conclusion: as in other biological systems, epistasis is likely to be a ubiqui-
tous characteristic of genetic risk for common medical disorders.
id: 2083457

TranslaTing suscepTibiliTy genes 
for schizophrenia inTo TherapeuTic 
hypoTheses: an indusTry perspecTive

Jens robert Wendland
Worldwide R&D, Pfizer, Inc., Cambridge, MA, USA

Background: robust susceptibility loci identified through unbiased human 
genetics studies are rational starting points for evidence-based drug dis-
covery. in light of the recent identification of dozens of novel such loci 
for schizophrenia, we face unprecedented opportunities to derive new drug 
targets. We summarize here our perspective on challenges and opportuni-
ties of such data, and provide an industry perspective on the path from 
susceptibility locus to testable therapeutic hypotheses for schizophrenia.
Methods: We begin by outlining how the genome-wide significant loci iden-
tified by the schizophrenia working group of the psychiatric genomics 
consortium (pgc) can best be mapped to the likely ‘causal’ genes by 
linkage disequilibrium and/or physical distance. a key next step then is to 
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contextualize these ‘causal’ genes with annotations on function and path-
ways, tissue expression and subphenotypes in addition to systematically 
mining the literature. These analyses are aimed at (a) assessing the potential 
causal relationship to schizophrenia, directionality of effect, cellular con-
text, and potential safety liability, and (b) identifying a putative hypothesis 
for therapeutic intervention. These nascent hypotheses are then further pri-
oritized based on confidence in disease mechanisms, chemical do-ability, 
and availability of reagents and tools.
Results: from a starting list of  125 susceptibility loci, we mapped 107 
putatively causal genes (85%). after gene triaging and prioritization as 
described above, we selected 10–12 high priority genes within well-defined 
biological pathways potentially relevant to schizophrenia, including cal-
cium homeostasis, synaptic transmission, solute carrier transporters and 
inflammatory processes. The identified high priority targets are currently 
being followed up in exploratory studies as potential novel drug targets for 
schizophrenia.
Conclusion: While recent advances in human genetics hold great promise for 
defining the pathogenesis of brain disorders such as schizophrenia, the path 
from genetics to new medicines is long and currently not well defined. We 
note that large population-based datasets with genome-wide genotyping and 
rna-seq data in the relevant tissue (such as the libd-pharma precompeti-
tive consortium) are essential in this path to better interpret the susceptibility 
loci. our strategy to generate testable hypotheses to facilitate the translation 
from human genetics into new therapeutics is readily generalizable beyond 
schizophrenia.
id: 2118825

nicoTinic cholinergic modulaTion of 
The feTal brain response To maTernal 
immune acTivaTion

Wei-li Wu, ph.d.1; c e adams, ph.d.2,3; karen stevens, phd3; k 
chow, b.s.1; p h patterson, ph.d.1

1. Division of Biology and Biological Engineering, California 
Institute of Technology, Pasadena, CA, USA; 2. Denver VA Medical 
Center, Denver, CO, USA; 3. Department of Psychiatry, University 
of Colorado Denver Anschutz Medical Campus, Aurora, CO, USA

Background: mutation of human chromosome 15q13.3 increases the risk 
for autism and schizophrenia. one of the noteworthy genes in 15q13.3 
is chrna7, which encodes the nicotinic acetylcholine receptor alpha 7 
subunit (α7nachr) associated with schizophrenia in clinical studies and 
rodent models. This study investigated the role of α7nachr in maternal 
immune activation (mia) mice model, a murine model of environmental 
risk factor for autism and schizophrenia.
Methods: We provided choline, a selective α7nachr agonist, in the diet 
of c57bl/6 wild-type dams throughout gestation and the lactation period 
and induced mia at mid-gestation. The adult offspring behavior and gene 
expression profile in the maternal splenic-placenta-fetal brain axis at mid-
gestation were investigated.
Results: We found that the choline supplementation prevented several mia 
behavioral abnormalities in the wild-type offspring. pro-inflammatory cytokine 
il-6 and chrna7 gene expression in the wild-type fetal brain were elevated by 
poly(i:c) injection and were suppressed by gestational choline supplementation. 
We further investigated the gene expression level of il-6 in chrna7 mutant mice. 
We found the basal level of il-6 gene expression was higher in chrna7 mutant 
fetal brain, which suggests that α7nachr may serve an anti-inflammatory role 
in the fetal brain during development. lastly, we induced mia in chrna7+/- 
offspring and tested for their behavior. The chrna7+/- offspring were more vul-
nerable to mia, showing several behavioral abnormalities.
Conclusion: our study shows that the α7nachr modulates the inflamma-
tory response in the fetal brain and offspring behavior development after 
maternal infection.
id: 2077235

maTernal immune acTivaTion perTurbs 
feTal brain developmenT and adulT 
behaviors Through placenTal 
TrophoblasT il-6 acTivaTion

Wei-li Wu, ph.d.; elaine y hsiao; zihao yan; sarkis 
mazmanian; paul h patterson
Division of Biology and Biological Engineering, California Institute 
of Technology, Pasadena, CA, USA

Background: epidemiologic studies indicate maternal infection as a risk 
factor for autism and schizophrenia in the offspring. maternal immune 
activation (mia) in the dam, an animal model for maternal infection, 
leads the offspring exhibiting autistic- and schizophrenia-like behaviors. 
however, the mechanism of how mia perturbs fetal brain development 
and precipitates the offspring behavior deficits and brain neuropathologies 
remains elusive. prior works demonstrate maternal interleukin-6 (il-6) is a 
key cytokine that mediates the effect of mia on the offspring. placenta as 
an interface between dam and fetus presumably plays a role in mediating 
the acute response to mia in maternal-placental-fetal axis. here, we are 
investigating the role of placental il-6 activation in the etiology of mia 
caused autistic and schizophrenia-like phenotypes.
Methods: induction of mia is done by injecting viral mimic poly(i:c) 
into the dam at mid-gestation. The inflammatory responses in the fetal 
brain after poly(i:c) injection is examined to understand the impact of 
mia to the brain development. To further investigate the role of placental 
il-6 activation in mia model, we specifically delete the receptor for il-6, 
il-6ra, in the placenta of mice. by using placenta-specific il-6ra knock-
out mice, we are allowed to ask whether blocking placental il-6 activation 
can prevent the acute inflammation in the placental-fetal axis and offspring 
behavioral abnormalities and neuropathologies.
Results: We demonstrate mia causes acute inflammatory responses in the 
fetal brain, including increased il-6 expression and activated il-6 down-
stream signaling in fetal prepontine and pontine hindbrain. The acute 
inflammatory response in the fetal brain following by mia is found to 
depend on il-6 level in the dam. knockout of il-6ra in the placental 
trophoblast effectively blocks the inflammation in the placenta and ceases 
the inflammatory signaling in the fetal brain. furthermore, the behav-
ioral abnormalities and loss of cerebellar purkinje cells seen in mia off-
spring were successfully prevented by knockout il-6ra in the placental 
trophoblast.
Conclusion: il-6 activation in the placenta during maternal infection is 
indispensible for relaying the inflammatory signal from mother to fetal 
brain and impacting brain development and adult behaviors. intervention 
of il-6 activation in the placenta after infection could be a potential pre-
caution for offspring developing autism and schizophrenia.
id: 2077457

common varianTs for schizophrenia 
ascerTained Through genome-
Wide associaTion WiTh a cogniTive 
endophenoType

amanda blue zheutlin, ph.d.1; rebecca fortgang1; kristen m 
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Background: schizophrenia is genetically complex, likely involving 1000s of 
common variants. To overcome small individual effect sizes, one approach 
is to create a polygenic risk score combining risk across snps (including 
those below the significance threshold) and weighted individually by their 
effect sizes. here, we directly tested whether polygenic variants associated 
with an endophenotype for schizophrenia - verbal memory performance - 
in healthy controls (hc) predicted memory performance in independent 
hc and schizophrenia patient (sz) samples. We also explicitly tested the 
implications of the common variant, common disease model by examining 
the relationship between endophenotype-generated polygenic scores and 
schizophrenia-related polygenic risk scores in patients with schizophrenia.
Methods: caucasian healthy controls (n = 649) and schizophrenia patients 
(n = 58) recruited for the consortium for neuropsychiatric phenomics, as 
well as sz (n = 61) and hc (n = 63) subjects recruited from the swedish 
Twin registry, completed the california verbal learning Task, a list-learn-
ing measure of verbal memory. a  bootstrapping analysis of associations 
between cvlT performance and common variants was run (1000 iterations) 

in the cnp control sample and multiple cut-points (snps present in 700, 
800, and 900 of 1000 associations) were used to calculate cvlT polygenic 
scores. schizophrenia risk scores were calculated using variants identified by 
the psychiatric genomics consortium in a large case-control sample.
Results: polygenic memory scores derived from weights based on the cnp 
control sample revealed significant associations with cvlT performance in 
the swedish hc sample, as well as the cnp sz sample. higher schizophre-
nia risk scores were associated with lower cvlT polygenic scores (cvlT 
scores and performance are positively correlated) in both patient samples.
Conclusion: polygenic memory scores reflecting variation in cvlT perfor-
mance in healthy controls significantly predicted cvlT performance in 
independent hc and sz samples. This is the first demonstration, to our 
knowledge, of polygenic scores derived from an endophenotype-based, 
genome-wide association study in schizophrenia successfully predicting 
the same phenotype (i.e., memory performance) in an independent sam-
ple. furthermore, the relationship between schizophrenia risk scores and 
cvlT-derived scores provides the first genome-wide, molecular genetic evi-
dence of the shared etiology between episodic memory performance and 
schizophrenia.
id: 2091524
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alTeraTions in inTrinsic connecTiviTy 
neTWorks and correlaTions WiTh 
psychopaThology in anTipsychoTic-
naïve firsT-episode schizophrenia 
paTienTs

simon anhøj, md2,3; kristen ford4; peter Willamson4; birte 
yding glenthøj, md, drmedsci1,2; egill rostrup2,3

1. Center for Neuropsychiatric Schizophrenia Research, CNSR, 
Copenhagen University Hospital, Psychiatric Hospital Center 
Glostrup, Glostrup, Denmark; 2. Center for Clinical Intervention 
and Neuropsychiatric Schizophrenia Research, CINS, Copenhagen 
University Hospital, Psychiatric Hospital Center Glostrup, 
Glostrup, Denmark; 3. Functional Imaging Unit, Copenhagen 
University Hospital, Department of Diagnostics, Glostrup, 
Denmark; 4. Division of Neuropsychiatry, Department of 
Psychiatry, Schulich School of Medicine & Dentistry, Western 
University, London Health Science Centre, London, ON, Canada

Background: The bold-signal with fmri during rest is not a random sig-
nal but is highly organized in several functional networks. These intrinsic 
connectivity networks (icn’s) are believed to be a fundamental func-
tion of  the brain although their origins are unclear at this point. in this 
study we wanted to investigate the relation between network connectivity 
and psychopathology in a cohort of  antipsychotic-naïve first-episode 
patients which has only been done in very few studies [1, 2]. especially, 
we wanted to test for correlations between psychopathology and the con-
nectivity in the directed effort network (den) and the representational 
network (rn); networks suggested to play a key role in the development 
of  schizophrenia [3].
Methods: To study this we used a case control design. all subjects were 
scanned with 10 min resting state fmri (3T). The analysis contains 
50 patients and 50 controls. after standard fmri preprocessing steps 
independent component analysis (ica) was applied firstly as a means to 
reduce the effect of noise. subsequently, ica was applied to define promi-
nent networks, and supplemented with frequency analysis as well as a seed-
based approach.
Results: using ica to define networks of interest the connectivity within 
areas mapping out den and the rn correlated significantly with panss 
negative symptoms but not with positive and general symptoms. Within the 
same areas patients showed a higher connectivity than controls e.g. in fron-
tal pole (corr. p= 0.0046) and in anterior cingulate gyrus (corr. p= 0.011). 
This is work in progress and it will be supplemented by the results of the 
frequency analysis and the seed-based approach.
Conclusion: The significant correlation with panss negative symptoms and 
the connectivity in areas within the den and the rn, networks also show-
ing significant group differences, further support the hypothesis of these 
networks playing a key role in the development of schizophrenia. at the 
same time it is important to be cautious when interpreting group differences 
in connectivity as they can be confounded by even small group differences 
in noise.
literature: [1] lui et  al., arch gen psychiatry. 2010, 67(8), 783–792. [2] 
Wenting et  al., am J psychiatry 2013; 170:1308–1316. [3] Williamson et 
allman, front hum neurosci. 2012, vol. 6, 184.
id: 2116293

neural correlaTes of a five-facTor 
model of psychosis

Justin T baker1,3; grace masters, ba1; caitlyn ravichandran1; 
randy l buckner2,3; bruce cohen1,3; dost ongur, md, phd1,3

1. Psychotic Disorders Division, McLean Hospital, Belmont, MA, 
USA; 2. Psychology, Harvard University, Cambridge, MA, USA; 
3. Psychiatry, Harvard Medical School, Boston, MA, USA

Background: psychiatric nosology currently relies solely on clinical symp-
toms and course for defining diagnostic categories. yet symptoms must 
arise from altered activity of neural circuits, knowledge of which could 
reveal underlying disease mechanisms, disorder subtypes, and treatment 
targets. resting state functional connectivity mri (rs-fcmri) shows net-
work integrity across diverse brain systems and could aid data-driven dis-
covery of the neural correlates of psychotic symptomatology.
Methods: To determine whether core clinical features depend on unique or 
shared brain systems, we performed a factor analysis based on clinical ques-
tionnaire responses in a large sample (n=1147) of patients with a history 
of psychosis and diverse dsm-iv diagnoses (schizophrenia, schizoaffective 
disorder, psychotic bipolar disorder, mdd with psychotic features). in a 
subset of >140 participants in whom rs-fcmri and symptom measures were 
obtained, we examined the relationship between factor scores and functional 
connectivity across 122 brain regions. analyses were designed to discover 
relationships between symptoms and variation in functional connectivity.
Results: consistent with prior reports, we identified five clinical factors in our 
sample: (in descending order of variance explained) mania, depression, nega-
tive symptoms, positive symptoms, and substance abuse. structured functional 
connectivity differences were observed for mania, negative symptoms and 
positive symptoms. higher mania scores associated with higher correlation 
between the dorsal attention network (dan) and the default network (dn) 
and frontoparietal control network (fcn), which both typically anti-correlate 
with the dan. higher negative symptom scores associated with higher corre-
lations in the ventral attention network (van) and salience network (sn). 
higher positive symptom scores associated with fcn changes.
Conclusion: clinical dimensions of psychosis may have specific neural signa-
tures, and distinct patterns of altered functional network interactions may 
explain individual psychosis presentations. for example, reduced anti-corre-
lations between systems occurred in acute mania and also to a lesser degree 
non-manic patients with history of mania. These reduced anti-correlations 
may be biological determinants of the mood and cognitive dysregulations of 
bipolar disorder and may inform illness definition, exploration of the mecha-
nisms underlying mania, and treatment testing and design.
id: 2083893

abnormaliTies in The signaling of 
eXpecTed value, buT noT reWard 
predicTion error, in schizophrenia, 
in The conTeXT of a probabilisTic 
learning Task

elliot c brown; ziye Xu; rebecca ruiz; James m gold, ph.d.; 
James a Waltz, phd
Maryland Psychiatric Research Center, Dept. of Psychiatry, 
University of Maryland School of Medicine, Baltimore, MD, USA

Background: in a previous study (gold et al., 2012) we observed that aberrant 
performance by avolitional schizophrenia (sz) patients could be accounted 
for by maladaptive representations of expected value (ev), in the presence of 
intact signaling of reward prediction errors (rpes). This finding suggested 
that operant learning impairments in sz might originate from aberrant pre-
frontal cortical (pfc) signals related to ev, rather than aberrant striatal rpe 
signals. We tested this hypothesis with functional mri.
Methods: 19 sz patients and 23 controls performed a variant of a probabilistic 
reinforcement learning paradigm (pessiglione et al. 2004), in which participants 
learned 3 discriminations where a choice of the better stimulus was reinforced 
80%, and punished 20% of the time, and a choice of the worse stimulus was rein-
forced 20% and punished 80% of the time. in a “gain-miss” (gm) pair, pos-
sible outcomes were a gain of 25 cents, or a neutral outcome. in a “loss-avoid” 
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(la) pair, outcomes were either neutral or a loss of 25 cents. in a “correct-
incorrect” (ci) pair, subjects received only “correct” and “incorrect” as verbal 
feedback. for group analyses, we performed whole-brain analyses with factors 
of diagnostic group, stimulus pair (gm, la, or ci), and rpe valence.
Results: significant group x pair interactions were observed in both 
dorsal and ventral medial pfc, as well as posterior temporal cortex, bilater-
ally. relative to szs, controls showed greater activations in both dorsal and 
ventral medial pfc, in anticipation of potential gains (vs. potential losses). 
although main effects of pair valence and ouTcome valence were 
observed in ventral striatum for the entire sample, those main effects were 
not modulated by group. a significant group x pair x ouTcome 
interaction was observed in the left insula, with controls showing greater 
activations than patients for surprising reward omissions (“misses”). The 
group x pair interaction also correlated with symptoms, where patients 
with more severe symptoms exhibited a weaker ev signal.
Conclusion: These results suggest that prl deficits in sz patients are more 
likely to be the product of disrupted frontal ev signals than aberrant stria-
tal rpe signals. The finding of disrupted frontal ev signals fits with evi-
dence that motivational deficits in sz result from faulty representations of 
the costs and benefits of prospective actions, rather than an impaired ability 
to signal the goodness or badness of outcomes.
id: 2089423

effecT of anTipsychoTic medicaTion on 
anTerior cingulaTe corTeX funcTion in 
fmri in schizophrenia

elyse Janashak cadena; meredith a reid; david m White; 
nathan l hutcheson; nina kraguljac; adrienne carol 
lahti, md
Psychiatry and Behavioral Neurobiology, University of Alabama at 
Birmingham, Birmingham, AL, USA

Background: conflict monitoring and response inhibition are fundamental 
cognitive operations that allow adaptive behavior to emerge based on con-
textual information. Their functions have been ascribed to the dorsal ante-
rior cingulate cortex (dacc). previous research in schizophrenia (sz) has 
found neuroimaging evidence of impaired functioning of the dacc during 
performance of these cognitive operations; however these studies were per-
formed while patients were medicated, and some drugs that modulate dopa-
mine are known to interfere with these cognitive processes. in this study, we 
evaluated unmedicated sz, before and after a 6 week course of an antipsy-
chotic drug, during performance of a task tapping into those operations.
Methods: fmri data were acquired during performance of the stroop 
color naming task (Tr/Te) 2100/30msec, flip angle= 70 degrees, slice 
thickness=4mm, 1mm gap, fov=240mm). sz were scanned while 
unmedicated (n=20) and after 1 (n=20) and 6 (n=20) weeks of treatment. 
matched healthy controls (hc) were scanned twice, 6 weeks apart. data 
were analyzed using spm8. preprocessing included coregistration to a high 
resolution structural scan (mprage), slice timing correction, realign-
ment, normalization to mni space and smoothing (4mm fWhm) using 
darTel at the single subject level five conditions were included as regres-
sors in the context of the general linear model: incongruent trials, congru-
ent trials, error trials, no response trials, and stimulus repetitions. at the 
group level, contrast images representing the stroop effect (incongruent-
congruent trials) were entered into statistical analyses. between group 
analyses were conducted using independent t-tests (p<.01, false discovery 
rate (fdr) corrected). Within group repeated measures analyses were con-
ducted using paired-samples t-tests with small volume correction (p<.05). 
small volume correction was conducted using a mask generated from the 
between group image differences.
Results: compared to hc, unmedicated sz had significantly less activation 
in the acc, caudate, putamen, thalamus, insula, inferior-superior frontal 
gyri, posterior cingulate, precuneus, and parietal cortices. after 6 weeks of 
treatment, there was a significant increase in the blood oxygenated level 

dependent (bold) signal in the dacc, caudate, thalamus, precuneus, infe-
rior and middle frontal cortices.
Conclusion: impaired dacc function is seen in unmedicated sz and par-
tially restored by antipsychotic medication. This could be a necessary step 
to symptom improvement.
id: 2118816

inTerneTWork connecTiviTy during 
Working memory: relaTionships To Task 
performance and corTical dopamine 
release capaciTy in healThy conTrols 
and schizophrenia paTienTs

clifford m cassidy, msc; guillermo horga, md; Jared van 
snellenberg; mark slifstein; anissa abi-dargham, md
Psychiatry, Columbia University, New York, NY, USA

Background: efficient coupling between task-positive brain networks and 
the default-mode network promotes performance in working memory and 
other aspects of cognition. cortical dopamine is also important for work-
ing memory but the effect of cortical dopamine release capacity on inter-
network coupling is not known.
Methods: a  sample of 17 healthy controls and 9 schizophrenia patients 
underwent fmri and peT scans. bold fmri signal was measured while 
subjects performed a shape variant of the n-back working memory task. peT 
imaging was performed with [11c]flb457 before and following 0.5 mg/kg 
p.o. amphetamine. spatial maps and time courses for brain networks were 
determined using independent components analysis. The number of networks 
was estimated to be 29, of which 4 networks were selected for further analysis, 
a higher-order visual processing network (vn), a working memory network 
(Wmn) and anterior (dmna) and posterior (dmnb) components of the 
default mode network. The coupling between pairs of networks was calcu-
lated from the pearson correlation between network time series.
Results: in the healthy control group, coupling between the working mem-
ory network (Wmn) and all three other networks was correlated to work-
ing memory performance: Wmn-vn, r = -.70, p < .01; Wmn-dmna, 
r = .51, p < .05; Wmn-dmnb, r = -.61, p < .01. dopamine release capac-
ity in the dorsolateral prefrontal cortex (dlpfc) was correlated to coupling 
between Wmn and vn, r = -.49, p < .05 suggesting that greater dopamine 
release capacity is associated with reduced anticorrelation between these 
networks. in the patient group the coupling between the working memory 
network and all three other networks was not significantly correlated to 
task performance (absolute value of all r values < .11). similar to controls, 
there was a negative correlation between dlpfc dopamine release and 
Wmn-vn coupling (r = -.35, p > .3).
Conclusion: These results suggest that efficient coupling of working mem-
ory networks is important for working memory performance and that cor-
tical dopamine may play a role in functional coupling in activity across 
networks. preliminary results from a small patient sample suggest this may 
be less apparent for schizophrenia patients.
id: 2119576

The WeakesT link: negaTive schizoTypy 
shoWs abnormaliTies in sTrucTural and 
resTing-sTaTe neTWorks

raymond ck chan, ph.d.; yi Wang, ph.d.; chao yan
Neuropsychology & Applied Cognitive Neuroscience Laboratory; Key 
Laboratory of Mental Health, Institute of Psychology, Beijing, China

Background: The current study sought to examine the underlying brain 
structural and connection abnormalities in individuals with schizotypy.
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Methods: We administered a set of questionnaires to specifically capture 
the schizotypy traits from college students. Thirty-five individuals with 
schizotypy and 34 healthy controls were identified and invited to take part 
in brain scans for structural and resting-state.
Results: voxel-based morphology analysis showed that individuals with 
schizotypy showed reduced grey matter (gm) density in the insula and the 
dorsolateral prefrontal gyrus as compared to controls. The graph theoreti-
cal analysis revealed that individuals with schizotypy show both similar and 
distinct hubs of the functional network with healthy controls. for example, 
both individuals with schizotypy and controls show hubs of networks in the 
insula, the lingual gyrus, the postcentral gyrus and the rolandic operculum. 
however, individuals with schizotypy were found to show fewer hubs in the 
occipital lobe. The schizotypy individuals were also found to show weaker 
functional connectivity between the left insula and the putamen, but stron-
ger connectivity between the cerebellum and the medial frontal gyrus.
Conclusion: These findings suggest that individuals with schizotypy present 
changes in terms of grey matter and resting state functional connectivity, 
especially in the frontal lobe.
id: 2106736

an fmri invesTigaTion of Tdcs-induced 
changes in corTical funcTion during 
audiTory verbal hallucinaTions
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Background: brunelin et  al (2012) reported significant reduction in the 
severity of auditory verbal hallucinations (avh) in a transcranial direct 
current stimulation (tdcs) treatment trial; the present study uses fmri to 
link changes in avh severity with changes in neural activations.
Methods: Two female volunteers with schizophrenia and avh despite treat-
ment (ages 39 and 55) were administered the 5-day tdcs treatment program 
first described by brunelin et al. pre and post treatment fmri scans; pre, 
mid, and post psychotic symptoms rating scales (psyraTs); and pre, mid, 
and post positive and negative syndrome scales (panss) data were collected. 
avh-on and avh-off were tracked during scanning using a button-press 
paradigm, and participants also completed a listening task during scans.
Results: decrease in the severity of psyraTs score with tdcs treatment 
was associated with significantly increased activation in auditory cortex, 
both during avh and during a listening task.
Conclusion: These findings are consistent with avh models suggesting 
that atypical function of auditory cortex is associated with the presence 
and severity of avh. These results also serve as a preliminary indication 
of the mechanism by which tdcs neuromodulation may be used to affect 
schizophrenia avh.
This research is supported by a grant from the center of biomedical 
research excellence in brain function and mental illness (cobre), 
5p20rr021938/p20gm103472 (vdc & rJT.)
references:
brunelin, J. et al: examining transcranial direct-current stimulation (tdcs) 
as a treatment for hallucinations in schizophrenia. am. J. psychiatry 2012; 
169:719–24.
drake, r. et al: The psychotic symptom rating scales (psyraTs): Their 
usefulness and properties in first episode psychosis. schiz research 2007; 
89:119–122.
id: 2119147
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Background: results of working memory (Wm) fmri studies comparing 
healthy controls and people diagnosed with schizophrenia (sz) have shown dis-
crepancies in prefrontal signal (hypofrontality, hyperfrontality, both, or none). 
can this be explained by the differential Wm interference caused by the interac-
tion of gaba pathology with different inter-stimulus interval (isi) timings?
Methods: We combined experimental fmri and theoretical computational 
techniques. experimentally we compared 14 healthy and 13 schizophre-
nia participants in an fmri study using a novel parametric manipulation 
of phonological and orthographic interference during a one-back task at 
two different isi (1000 and 1600 milliseconds). Theoretically, we used a 
biologically-based laminar Wm model with two types of gaba interneu-
rons linked to the pathophysiology of schizophrenia: the fast-spiking cho-
lecystokinin-positive basket cell (cck+bc), and the low-threshold spiking 
somatostatin-positive cell (ssT+lts). using this Wm circuit, we simulated 
parametric perturbations to different prefrontal gaba interneurons in 
order to evaluate the resulting synthetic fmri/peT signal at different isi. 
simulations for the perturbations of the cck+ bc and the ssT+lts inter-
neurons were evaluated separately.
Results: experimentally, we demonstrated that the interaction of group x 
interference x isi was significant and that the parametric interference effect 
shows different net outcomes of the prefrontal fmri/peT signal (hypo-
frontality, hyperfrontality, both, or none). Theoretically, the cck+bc per-
turbation allowed the presence of representations of the unwanted stimuli 
in the delay units from the Wm circuits (interference). The perturbation 
of the ssT+lts interneuron population, did not enable unwanted repre-
sentations, but rather generated interference between sequential stimuli. in 
both cases the fmri/peT signal varied depending on the isi by having an 
inverted “u” behavior.
Conclusion: by experimentally showing that interference type and timing 
generate different outcomes in the two groups and theoretically link-
ing perturbations of different interneurons at different isi with interfer-
ence and different fmri/peT outcomes, we are able to suggest a link 
between functional neuroimaging results and underlying pathophysiology 
in schizophrenia
id: 2086243
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Background: The understanding of the underlying neural mechanisms in 
psychosis would facilitate identification of clinically relevant neuroimaging 
markers in the prodrome. however, both task-based functional neuroim-
aging studies and structural vbm studies in schizophrenia have identified 
abnormalities that are widely distributed across the brain, and that are dif-
ficult to integrate into a system-level pathophysiology. We here revisited the 
functional and structural neuroimaging literature on schizophrenia from a 
network perspective, analysing the network position where abnormal acti-
vations or structural atrophy emerged, particularly focusing on the hubs 
of the brain.
Methods: We included 314 published functional neuroimaging studies, 
including a wide range of tasks, and 51 vbm studies comparing schizo-
phrenia patients and controls (with a total of >5000 and >4000 participants 
respectively). after mapping the coordinates of differential activations 
between groups onto a normative network template, we examined the net-
work-level similarities of the brain regions involved.
Results: meta-analysis of structural vbm studies found an anatomically 
distributed network of abnormalities in schizophrenia. The probability 
of a region being abnormal was correlated with its level of connectivity 
(degree). similarly, functional studies reported underactivations in patients 
compared to controls in widespread areas of the brain, with anatomical 
locations varying according to the task used. from a network perspective, 
the probability of an underactivation was also correlated with the degree of 
the regions, irrespective of the task.
Conclusion: These data suggest that schizophrenia involves dysfunction 
in anatomically distributed regions of the brain that normally operate as 
hubs. early functional or structural abnormalities in hub regions in the pro-
drome could potentially inform future outcome in the at risk mental state.
id: 2094173

paTTern separaTion deficiT in 
schizophrenia: behaviour and imaging 
findings

Tanusree das1; elena i ivleva, md, phd1; craig el stark3; 
anthony d Wagner2; carol a Tamminga1

1. Psychiatry, UT Southwestern Medical Center, Dallas, TX, USA; 
2. Psychology and Neurosciences Program, Stanford University, 
Stanford, CA, USA; 3. Psychology, UC Irvine, Irvine, CA, USA

Background: human studies have consistently supported involvement 
of  hippocampal dysfunction in schizophrenia. The hippocampus has 
long been implicated in forming new memories, storing them indepen-
dently, retrieving memories from partial cues and flexibly applying stored 
memories to partial cues. hippocampal-mediated memory allows the 
discrimination of  similar events as distinct and orthogonal, called pat-
tern separation (ps). motivated by evidence that the dentate gyrus dif-
ferentially mediates the ps component of  declarative memory function 
and that it harbors molecular and cellular pathology in schizophrenia, we 
examined ps performance in schizophrenia (szv) vs healthy volunteers 
(hv) using the behavioral pattern separation (bps) task (stark et  al., 
neuropsychologia, 2013).
Methods: in well-characterized szv and hv, we contrasted behav-
ioral performance and fmri bold activation during the bps task, 
fmri scans being acquired whilst the volunteers performed the task. 
behaviorally, we calculated two outcome measures, ps and recognition 
memory (rm). The bps task included an incidental ‘encoding’ phase 
(runs 1–2) (with 128 pictures of  everyday objects) where volunteers identi-
fied each object as “indoor” or “outdoor”. a subsequent ‘test’ phase (runs 
3–4) exposed volunteers to 192 pictures/run, with 64 repetitions (old), 64 
new objects (foils) and 64 similar objects (lures) to pictures shown in runs 
1–2, and volunteers were instructed to identify objects as repeated, new, 
or similar.

Results: The szvs showed a significant decrement in ps performance rela-
tive to hv (mean±sem, szv: 3.1 ± 2.7%; hv: 17.1 ± 5.8%; *p=0.039); 
whereas szv and hv did not significantly differ in rm performance (szv: 
50.1 ± 8.1%; hv: 59.3 ± 5.5%; p=0.350) (das et al., in press in schizophrenia 
research). We have acquired high resolution fmri bold task-associated 
scans on 3T philips achieva. hippocampal images are being analysed using 
3d slicer, maTlab and spm5.
Conclusion: We hypothesize that szv will activate the dg/ca3 hippo-
campal subfield to a significantly lower degree than hv for correct lure 
identification and that the magnitude of activation will correlate with ps 
performance. fmri bold data will be presented by group and by subfield. 
hence our behavioral finding of lack of pattern separation in schizophre-
nia leads us to expect a dysfunctional dentate gyrus in the illness, a feature 
that could contribute to declarative memory impairment in the disorder 
and possibly, schizophrenia psychosis.
id: 2087901

The relaTionship beTWeen affecTive 
menTalizing and impaired insighT 
in paTienTs WiTh schizophrenia: an 
fmri sTudy

annerieke de vos, master1,2; marieke pijnenborg1,3; daouia 
larabi2; christine hooker4; lisette van der meer5; andre 
aleman2,1
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Experimental Psychopathology, University of Groningen, 
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Background: impaired insight appears in 50 to 80% of patients suffering 
from schizophrenia. it has been associated with negative outcomes, indicat-
ing the importance of studying underlying factors. in this study we focus 
on the relationship between impaired insight and affective mentalizing 
using neuroimaging. affective mentalizing (or: affective theory of mind) 
is defined as the ability to understand mental and emotional states of oth-
ers and to predict someone’s behavior based on that belief  state. affective 
mentalizing is often impaired in patients with schizophrenia, several stud-
ies found less brain activation during an affective mentalizing-task. in this 
study, an affective mentalizing-task in an fmri scanner was used to exam-
ine the relationship between brain activity and impaired insight in patients 
with schizophrenia.
Methods: Thirty five participants with a diagnosis of schizophrenia and 
with varying levels of insight viewed static social scenes in an fmri-scan-
ner. each social scene comprised a false belief  character or a True belief  
character. patients had to identify or infer an emotion of the character. 
The schedule of assessment of insight - expanded (sai-e) was used to 
asses clinical insight and the beck cognitive insight scale (bcis) to assess 
cognitive insight.
Results: results showed that stronger activation in brain regions (right tem-
poral pole, left precuneus and right insula) involved in emotion inference 
during affective mentalizing was related with better cognitive, but not clini-
cal insight.
Conclusion: The results of the present study suggest a positive association 
between activity in brain areas involved in affective mentalizing and cogni-
tive insight. This relationship may reflect an inability to predict and infer 
other people’s emotions using perspective taking and using that informa-
tion to correct faulty self-evaluations. This effect was not found for clinical 
insight, implying that this effect might be specific for cognitive insight.
id: 2089910
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language paThWays in The brain 
and Their basis for The sympToms of 
schizophrenia

lynn eleanor delisi, md
Psychiatry, Va Boston healthcare and Harvard Medical School, 
Boston, MA, USA

Background: The underlying basis for schizophrenia is unknown, but it 
seems clear that regardless of whether or which genes and/or environment 
contribute to risk, the brain pathways relevant to language and thought 
have developed in a deviant manner. Those specifically involved in language 
production have been studied extensively in schizophrenia with various 
tasks that evoke response in functional imaging.
Methods: a  series of research studies focused on language were per-
formed over the years from the late 1990’s through the present using fmri, 
structural mri, and cognitive measures in people at high genetic risk for 
schizophrenia (ghr).
Results: While ghr individuals consistently have findings that are more 
deviant than low genetic risk controls (glr), they are not as deviant 
as patients with chronic schizophrenia. These studies will be reviewed in 
detail.
Conclusion: a variety of measures of language abilities may potentially be 
useful as screening measures for whether someone at ghr for schizophre-
nia is likely to develop illness and thus together with other measures of 
overall functioning may have implications for treatment strategies aimed 
toward prevention. more research, however, will need to be performed to 
refine the measures so that they will be useful clinically.
id: 2147964

evidence from diffusion Tensor 
imaging for fronToTemporal deficiTs 
in subclinical psychosis

pamela derosse, phd; T ikuta; b peters; katherine helen 
karlsgodt, ph.d.; philip szeszko, ph.d.; anil malhotra, m.d.
Psychiatry, The Zucker Hillside Hospital, Glen Oaks, NY, USA

Background: in recent years, schizophrenia (sz) has increasingly been 
viewed as a disorder of  dysconnectivity in which decreased connec-
tions between brain areas is associated with frank psychosis. This view 
is consistent with findings of  reductions in white matter (Wm) integ-
rity, particularly in frontotemporal regions, in patients with sz. recent 
examination of  patients with schizotypal personality disorder (spd), 
however, have revealed a similar pattern of  Wm abnormalities suggest-
ing that frontotemporal lobe dysfunction may represent a core compo-
nent of  a more general psychosis phenotype. To date, few studies have 
examined whether Wm integrity is associated with subclinical psychotic 
symptoms in adults who do not meet criteria for a psychiatric illness and 
even fewer studies have examined this relationship in typically develop-
ing adolescents.
Methods: We administered diffusion tensor imaging (dTi) exams to 
healthy adolescents (n=57) and healthy adults (n=138) who were charac-
terized for subclinical psychosis. fractional anisotropy (fa) in 5 associa-
tion tracts traversing the frontal and temporal lobes including the inferior 
fronto-occipital fasciculus (ifof), inferior longitudinal fasciculus (ilf), 
cingulum bundle, superior longitudinal fasciculus (slf) and uncinate 
fasciculus (uf) were examined in relation to severity of  subclinical psy-
chotic symptoms.
Results: in the adult sample, we found an association between subclini-
cal psychotic symptoms and fa in the ifof (f(1,133) = 4.90, p = .029) 
such that individuals characterized as high in subclinical symptoms had 
lower fa than those characterized as low in subclinical symptoms. in the 

adolescent sample, examination of  tract-based spatial statistics revealed 
a significant association (pfWe<.05) between overall levels of  subclini-
cal psychotic symptoms and fa within a cluster comprising the slf 
and ifof.
Conclusion: These findings are broadly consistent with data derived from 
the study of patients with sz and spd and suggest that frontotemporal 
lobe dysfunction may represent a core component of the psychosis phe-
notype. These data add to the growing evidence that psychosis should not 
be viewed as a dichotomous category but rather, a dimensional construct.
id: 2070441

novelTy, emoTional processing and 
oTher forms of salience abnormaliTies 
in people WiTh early psychosis

anna ermakova, bsc1; azucena Justicia2,3; paul c fletcher1,4; 
nico bunzeck5,6; emrah düzel7,8; graham k murray1,4
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en Red de Salud Mental, Barcelona, Spain; 4. Behavioural 
and Clinical Neuroscience Institute, University of Cambridge, 
Cambridge, United Kingdom; 5. Department of Systems 
Neuroscience, University Medical Center Hamburg-Eppendorf, 
Hamburg, Germany; 6. Department of Psychology, University of 
Lübeck, Lübeck, Germany; 7. Institute of Cognitive Neuroscience, 
University College London, London, United Kingdom; 8. Institute 
of Cognitive Neurology and Dementia Research, Otto-von-Guericke 
University Magdeburg, Magdeburg, Germany

Background: salience is the property of the stimuli to attract attention 
and drive behaviour. abnormal salience processing has been proposed 
to underpin the formation of psychotic symptoms in schizophrenia and 
related conditions. previous research demonstrated abnormalities in the 
incentive or motivational salience in people with psychosis. however, little 
is known about the other forms of salience in these patient groups.
Methods: fmri was used to compare neural activity in response to stim-
ulus novelty and other forms of salience, namely rareness, negative emo-
tional valence and targetness (task-driven salience). a total of 16 subjects 
with a first episode of psychosis (fep), 31 people at high clinical risk of 
developing psychosis (arms), and 39 healthy volunteers took part in our 
study. participants performed a visual oddball task, adapted from that of 
bunzeck and duzel (2006). The results are family wise error cluster cor-
rected across the whole brain.
Results: healthy volunteers showed a greater haemodynamic response to 
all forms of salience except for rareness. for the emotional stimuli, controls 
showed more activity in the amygdala, especially the right amygdala, than 
patients with fep. both emotional and novel stimuli elicited activation in 
the thalamus of healthy volunteers, in contrast to people with fep. for 
novel stimuli, we observed control versus fep differences in the striatum, 
medial prefrontal cortex, left hippocampus and visual cortex. The anterior 
cingulate and paracingulate were more active in healthy volunteers com-
pared with patients with arms in response to target, emotional and novel 
stimuli. rareness evoked strong responses in the anterior cingulate cortex 
of the arms patients, but not in the other groups. in contrast with the pre-
vious literature, where the hippocampus and dorsal striatum responded to 
rareness, we did not find any statistically significant activity in these brain 
regions in healthy volunteers.
Conclusion: our study thus demonstrates abnormal function of the neu-
ral substrates of various forms of salience in patients with first-episode 
psychosis.
id: 2142926

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

Neuroimaging, Functional  S223 

improvemenT in anTi-correlaTion 
beTWeen regions of The ‘Task posiTive’ 
and defaulT mode and neTWorks 
induced by cannabis and Thc in paTienTs 
WiTh schizophrenia: implicaTions for 
Working memory?

adina s fischer, ph.d.1,2; susan Whitfield-gabrieli2; robert 
roth1; alan i green1

1. Psychiatry, Dartmouth Medical Scholl, Hanover, NH, USA; 
2. Brain and Cognitive Sciences, Massachusetts Institute of 
Technology, Cambridge, MA, USA

Background: almost half of patients with schizophrenia (scz) have a co-
occurring cannabis use disorder (cud), which has been associated with 
poorer long-term outcomes. despite this, patients with scz who use canna-
bis have shown improved cognitive functioning relative to non-using patients. 
default mode network (dmn) hyperconnectivity and reduced anticorrela-
tion with the task positive network (Tpn) have been implicated in symptom 
severity and cognitive impairment in scz, respectively. We examined resting 
state functional connectivity (rs-fc) within the dmn and correlations between 
the medial prefrontal cortex (mpfc) component of the dmn and the dor-
solateral prefrontal cortex (dlpfc), a component of the Tpn that supports 
executive functions, in association with working memory performance.
Methods: Twelve patients with scz and cud and 12 healthy controls 
completed two fmri resting scans. prior to the second scan, patients either 
smoked a 3.6% Thc cannabis cigarette or ingested a 15mg Thc pill. We 
examined the positive correlations within the dmn and the strength of the 
anticorrelation between the mpfc and the dlpfc. We then explored the 
effects of cannabis and delta-9-tetrahydrocannabinol (Thc) on functional 
connectivity of the dmn in association with working memory performance.
Results: our findings revealed dmn hyperconnectivity, as well as reduced 
dmn/Tpn anti-correlation in patients relative to controls. cannabis and 
Thc exerted opposing effects, with cannabis lowering and Thc increasing, 
dmn hyperconnectivity in the patient group. both agents, however, sig-
nificantly increased the mpfc-to-dlpfc anticorrelation (p<0.05, fdr 
corrected), which was significantly associated with working memory per-
formance (p<0.05).
Conclusion: functional pathology of dmn connectivity in scz may contrib-
ute to the inability to appropriately distinguish and shift attention between 
internally generated thoughts and external goal-oriented tasks. cannabinoid 
induced enhancement in the dmn/Tpn anticorrelation and its association 
with working memory performance may explain why cannabis-using patients 
with scz have improved cognition when compared to non-users; by improv-
ing the functional coupling between these networks, low dose cannabis may 
enhance the ability to distinguish between internal and external modes of 
processing. These preliminary findings suggest that cannabinoid agonists 
alter functional connectivity of the dmn and may have potential as an 
adjunctive pharmacotherapy in patients with scz and cud.
id: 2093927

The neural correlaTes of efforT 
valuaTion in a virTual environmenT in 
schizophrenia

george foussias, md phd frcpc1,2; ishraq siddiqui, bsc1,2; 
colin hawco1; gagan fervaha, bsc, phd(c)1,2; sarah saperia1; 
John zawadzki, bsc1,2; martin lepage4; konstantine k zakzanis3; 
albert hc Wong1,2; gary remington, md, phd1,2

1. Centre for Addiction and Mental Health, Toronto, ON, Canada; 
2. Psychiatry and Institute of Medical Science, University of 

Toronto, Toronto, ON, Canada; 3. Psychology, University of 
Toronto Scarborough, Toronto, ON, Canada; 4. Psychiatry, McGill 
University, Montreal, ON, Canada

Background: motivational deficits figure prominently in the negative 
symptoms of  schizophrenia, and confer significant functional conse-
quences in both first-episode and chronic populations. recent work 
has served to highlight the multifaceted nature of  motivation, whereby 
hedonic experience and reward prediction serve to inform both the reward 
and effort/cost valuation associated with achieving a rewarding outcome, 
followed by goal-directed action to achieve the desired outcome. Within 
this framework, recent behavioral studies have highlighted impairments 
in effort valuation in schizophrenia. using a novel virtual reality-based 
strategy, this study sought to delineate the neurobiology of  such effort 
valuation impairments in schizophrenia in the context of  simulated 
everyday tasks.
Methods: stable adult outpatients with schizophrenia (sz) and matched 
healthy controls (hc) were recruited for this study. all participants under-
went clinical assessments followed by functional mri while performing 
our novel virtual reality progressive ratio (vipr) task, where partici-
pants worked for reward in the face of increasing effort requirements. our 
main analyses examined group differences in brain activity associated with 
increasing effort demands, and with reward attainment after increasing 
effort requirements.
Results: To date, 20 participants (10 sz and 10 hc) have completed this 
study. preliminary analyses have revealed reduced ventromedial prefron-
tal cortex (vmpfc) activation in sz participants in response to increasing 
effort requirements compared to hc participants. further, during reward 
attainment following progressively increasing effort demands, sz partici-
pants exhibited reduced anterior cingulate (acc) and medial prefrontal 
cortex (mpfc) activation.
Conclusion: using a virtual reality-based progressive ratio task cou-
pled with fmri, this study investigated the neural correlates of  effort 
valuation impairments in schizophrenia. preliminary findings revealed 
reduced engagement of  vmpfc during effort expenditure, and acc/
mpfc during eventual reward attainment in individuals with schizo-
phrenia. These findings provide some early insights into the neuro-
biology of  effort valuation and more broadly cost-benefit decision 
impairments in schizophrenia. in light of  the functional consequences 
of  such motivational deficits, understanding their neural underpinnings 
is critical as we strive to develop effective treatments to improve out-
comes in schizophrenia.
id: 2118950

resTing sTaTe funcTional connecTiviTy 
in early phase psychosis

michael matthew francis, md; Tom hummer; Jennifer vohs; 
emily liffick; nikki mehdiyoun; matthew yung; alan breier
Psychiatry, Indiana University School of Medicine, Indianapolis, 
IN, USA

Background: The purpose of this study is to elucidate functional connectiv-
ity at rest in individuals with early phase psychosis (epp).
Methods: epp subjects (n= 46)  were recruited through the prevention 
and recovery center for early psychosis. The control group (n  =  17) 
was comprised of  healthy subjects who were free of  major psychiatric 
disorders and matched for age race, and gender. subjects underwent func-
tional magnetic resonance imaging (fmri) with a siemens 3T Tim Trio 
scanner during a 6-minute resting-state scan. after standard preprocess-
ing, each participant’s fmri time-series was bandpass-filtered (0.01–0.1 
hz), and physiological noise effects were reduced by regressing out mean 
signals from white matter and csf. in contrast to most previous work, 
controlling for the global mean signal, which may introduce spurious 
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anticorrelations, was not performed. To characterize default mode net-
work connectivity, the correlation of  the average time series from the pos-
terior cingulate with each voxel’s time series was calculated. default mode 
network (dmn) connectivity was then characterized as the correlation 
of  each voxel’s time series with mean time series in the posterior cingu-
late cortex (pcc). dmn connectivity was contrasted between epp and 
control groups (epp vs. control) on a voxel-by-voxel basis throughout the 
entire brain, using p < .05, corrected for multiple comparisons. subjects 
were administered the brief  assessment of  cognition in schizophrenia 
(bacs), used to examine the relationship between cognition and activa-
tion pattern.
Results: in both groups, pcc connectivity was strongest with the bilateral 
medial prefrontal cortex, precuneus, inferior parietal cortex, and middle 
temporal cortex, reflecting characteristic dmn connectivity. controls, 
compared to those with epp, had significantly greater connectivity within 
dmn structures (pcc, precuneus, medial prefrontal cortex) as well as 
between the pcc and other regions throughout the brain, including the 
visual cortex bilaterally, bilateral postcentral gyrus, and cerebellum. There 
was no association between bacs performance and pcc connectivity in 
either group.
Conclusion: results suggest altered functional connectivity of resting state 
circuitry in first-episode psychosis. These findings add to a growing body 
of research implicating disrupted integration of resting state circuits in the 
pathophysiology of schizophrenia.
id: 2092169

The role of neuroimaging in 
undersTanding cogniTive predicTors 
of funcTional and clinical ouTcome in 
The early phases of psychosis

sophia frangou, md, phd
Psychiatry, Icahn School of Medicine at Mount Sinai, New York, 
NY, USA

Background: The early years of psychosis represent a critical period that 
likely sets the stage for the substantial clinical and social deterioration expe-
rienced by many patients. associations between cognition and outcome in 
schizophrenia are very robust particularly in the case of working memory 
(Wm). neuroimaging techniques have allowed us to delineate the neural 
circuitry that underpins this association.
Methods: Two methodological approaches were used. first we conducted 
a meta-analysis of  functional magnetic resonance imaging (fmri) stud-
ies focusing on patterns of  activation and functional interaction within 
the Wm network that may be associated with transition to overt psy-
chosis. second, we conducted a longitudinal fmri examination of  the 
neural circuity underpinning performance of  the 2-back Wm task in 
40 patients with early onset schizophrenia. patients were first scanned 
within at onset and then after a mean interval of  4  years. functional 
interactions among brain regions involved in Wm, in particular between 
dorsolateral prefrontal (dlpfc), dorsal anterior cingulate (dacc) and 
parietal cortical regions were examined in relation to psychosocial and 
clinical outcome.
Results: progressive reduction in the functional connectivity of the dlpfc 
with the acc and parietal regions emerged as a consistent meta-analytical 
finding associated with transition to overt psychosis. further support was 
provided by the longitudinal study that found that deterioration in prefron-
tal dysconnectivity over time was predictive of greater impairment in social 
function at 4 years post-onset.
Conclusion: our findings suggest that the functional integrity of dorsal 
fronto-cingulate-parietal networks contributes both the cognitive dysfunc-
tion and clinical expression and outcome in schizophrenia.
id: 2118724

alTered amygdala funcTional 
connecTiviTy in neonaTes aT risk for 
schizophrenia

Wei gao1; sarael alcauter1; J keith smith1; l fredrik Jarskog2; 
Weili lin1; John h gilmore, md2

1. Radiology, University of North Carolina, Chapel Hill, NC, USA; 
2. Psychiatry, University of North Carolina, Chapel Hill, NC, USA

Background: amygdala-prefrontal cortex functional connectivity is abnor-
mal in adults with schizophrenia, as well as in adolescents at clinical risk 
for psychosis. given evidence that altered brain circuitry associated with 
schizophrenia may arise very early in brain development, we sought to 
determine if  abnormalities of amygdala functional connectivity were pres-
ent in neonates at genetic high risk for schizophrenia.
Methods: mothers with schizophrenia (scz), bipolar illness (bp), and 
no major psychiatric illness were recruited during pregnancy. after birth, 
offspring underwent resting state functional mri on a 3T scanner during 
natural sleep. The bilateral amygdala were defined using a probabilistic sub-
cortical atlas and seed-based whole brain functional connectivity analyses 
were carried out. Quality scans were obtained on 15 neonates of mothers 
with schizophrenia, 20 with bp, 20 with mood do nos, and 20 control 
mothers.
Results: in neonates, connections exist between the amygdala and medial 
temporal cortex, pre-/post-central gyrus, medial visual cortex, anterior/
middle cingulate cortex, lateral temporal cortex, lateral prefrontal cortex 
and insula. compared to controls, all three at-risk groups demonstrate 
common hyper-connectivity with bilateral thalamus and hypo-connectivity 
with bilateral medial visual cortices for the right amygdala, without sig-
nificant between-risk-group differences. The left medial prefrontal cortex 
(mpfc) shows common hyper-connectivity with the left amygdala for scz 
and bd but not for md-nos; left dorsal lateral prefrontal cortex (dlpfc) 
demonstrates hyper-connectivity with the left amygdala for both scz and 
md-nos but it is most severe in scz.
Conclusion: We found that abnormalities of amygdala functional connec-
tivity are already present in neonates at genetic risk for schizophrenia, as 
well as in neonates at risk for bipolar illness and mood disorder nos. both 
common and disorder-specific abnormality profiles were detected which 
could discriminate between at-risk and control neonates. These findings 
indicate that functional connectivity abnormalities associated with genetic 
risk likely arise during prenatal and early neonatal brain development. This 
study also suggests that it may be possible to develop imaging-based early 
identification of risk for later psychiatric illness at the earliest stages of 
postnatal life.
id: 2088024

high-sensiTiviTy c-reacTive proTein, 
vascular endoThelial groWTh facTor 
and cerebral blood floW in firsT 
episode psychosis
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Background: both high-sensitivity c-reactive protein (hs-crp) and 
vascular endothelial growth factor (vegf) are involved in the regula-
tion of blood flow. however, it remains unclear whether they are associated 
with the alterations in regional cerebral blood flow (rcbf) observed in 
patients with psychosis. We investigated, for the first time, whether hs-crp 
and vegf serum levels are associated with rcbf in patients with first epi-
sode psychosis and healthy individuals.
Methods: Thirteen first episode psychosis patients (27.1 ± 5.6  years; 8 
males) and 14 healthy controls matched for age and gender were included 
in this study. regional cbf was assessed using a pseudo-continuous arte-
rial spin labelling (pcasl) sequence acquired in a 3T ge scanner, whilst 
at rest with eyes open. We measured serum levels of hs-crp and vegf 
and explored the relationship between rcbf and peripheral markers. 
significant clusters were identified using a threshold p<0.05, not controlled 
for global perfusion changes.
Results: compared to controls, patients had higher hs-crp (1.8 ± 2.3 vs. 
0.5 ± 0.1 respectively, p=0.07) and higher vegf levels (66.7 ± 18.5 vs. 
58.7 ± 36.9 respectively, p=0.04). patients showed lower rcbf than con-
trols in the subcallosal gyrus and the uncus (p<0.05, fWe corrected). in 
patients, higher levels of hs-crp were correlated with lower rcbf in the 
hypothalamus and caudate (p<0.05, fWe corrected). also, lower levels of 
vegf correlated with higher rcbf in the superior temporal and inferior 
frontal gyrus (figure 3) (p<0.05, fWe corrected). in controls, we did not 
find any correlation between the rcbf and peripheral levels of hs-crp 
and vegf.
Conclusion: These findings go beyond previous evidence that peripheral 
inflammatory markers are raised in psychosis, revealing increased vegf 
peripheral levels in patients with psychosis. furthermore, we show that the 
higher crp and vegf may be associated with lower perfusion in brain 
areas implicated in the pathophysiology of schizophrenia. further work 
will clarify the role of crp and vegf in modifying rcbf and their rela-
tionship with antipsychotic treatment and symptom severity.
acknoWledgemenTs
The research was supported by the national institute for health research 
(nihr) mental health biomedical research centre at south london and 
maudsley nhs foundation Trust and king’s college london.
id: 2094942

funcTional neuroimaging family sTudy 
of emoTion recogniTion deficiTs in 
schizophrenia

vina goghari; michael spilka; may luu
Psychology, University of Calgary, Calgary, AB, Canada

Background: emotion recognition performance is related to community 
functioning in individuals with schizophrenia making it an important area 
of inquiry. one controversy in the facial emotion recognition literature is 
whether deficits in this domain reflect a specific deficit or can be accounted 
for by a deficit in facial processing or general cognitive dysfunction. given 
the inconsistency in findings, there has been a call for more paradigms and 
research that can differentiate a specific deficit in emotion recognition from 
generalized dysfunction. in addition to deficits in affected individuals, a 
number of studies have found behavioural deficits in the nonpsychotic rela-
tives further supporting the idea that the abnormality may mark genetic 
liability for the disorder; however, this is not a wholly consistent finding. 
Therefore, in this study we use a facial emotion recognition task that has 
been previously demonstrated to tap a specific deficit to investigate brain 
activity in individuals with schizophrenia, relatives, and controls.
Methods: We investigated approximately 25 participants per group: schizo-
phrenia patients, relatives, and controls. during the facial emotion recogni-
tion condition, participants responded target or non-target to the emotion 
that each ‘block’ requires be discriminated (e.g., within the sad block, 
participants will view a face and determine whether the emotion depicted 

is sad or not and respond with a button press accordingly). participants’ 
responses to four facial emotions was investigated, anger, fear, happy, 
and sad. The age recognition condition required participants to respond 
whether or not the face presented is above or below the age of 30 and was 
used to control for general impairment.
Results: individuals with schizophrenia had reduced behavioural perfor-
mance for specific emotions compared to controls and relatives. preliminary 
analysis of the fmri data suggested less activity for specific emotions in 
schizophrenia patients compared to controls in frontal regions and that 
relatives also demonstrated less activity in frontal regions compared to 
controls.
Conclusion: by using a family study design we are better able to determine 
whether these abnormalities are related to the genetic vulnerability for the 
disorder. learning more about the neural correlates of emotion recogni-
tion may be an initial step in developing strategies to improve community 
functioning in schizophrenia.
id: 2093635

hyperdeacTivaTion of The defaulT 
neTWork in people WiTh schizophrenia 
When engaging in cogniTive funcTions 
impaired in schizophrenia

britta hahn, ph.d.1; alexander n harvey1; James m gold, 
ph.d.1; bernard a fischer1; William r keller1; Thomas J ross2; 
elliot a stein2

1. Maryland Psychiatric Research Center, University of Maryland 
School of Medicine, Catonsville, MD, USA; 2. Neuroimaging 
Research Branch, National Institute on Drug Abuse - Intramural 
Research Program, Baltimore, MD, USA

Background: The default mode network (dmn) is a set of brain regions 
that deactivate during external processing tasks relative to passive rest, 
thought to reflect suppression of stimulus-independent thought. reduced 
task-induced deactivation of the dmn has been reported in people with 
schizophrenia (psz), interpreted as inability to suppress intruding inter-
nal thought. however, reduced dmn deactivation may also reflect reduced 
task engagement as a result of failing to recruit processes and networks 
necessary to perform the cognitive operations.
Methods: 20 psz and 20 healthy control subjects (hcs) performed a visuo-
spatial stimulus detection task (sdT) and a color change detection working 
memory task (cdT) while undergoing functional mri. practicing a full-
length version of the tasks on a separate day preceding the scan ensured 
complete familiarity with all task operations.
Results: in both tasks, psz had more no-response trials than hcs in the 
training but not in the subsequent mri test session, suggesting that the 
training minimized group differences in task engagement. in the sdT, 
psz displayed greater performance benefits than hcs of  spatially pre-
dictive relative to non-predictive cues, replicating previous findings. in 
the cdT, psz displayed subtly impaired working memory performance 
at the largest set size of  4 items. in hcs, a frontoparietal attentional con-
trol network was active in response to spatially predictive relative to non-
predictive cues (sdT), and displayed increased activation with larger set 
size (cdT). in psz, recruitment of  these regions was reduced in both 
tasks. Typical dmn regions were identified as task-negative regions. 
opposite to previous reports, psz displayed greater dmn deactivation 
than hcs in the sdT in response to predictive cues and to target stimuli 
following non-predictive cues, i.e., in conditions that elicit spatial shifts 
of  attention. in the cdT, psz but not hcs displayed step-wise greater 
dmn deactivation with increasing set size, with significant hyperdeacti-
vation at set size 4.
Conclusion: When psz engaged in performance similarly to hcs, increased, 
not reduced, dmn deactivation was seen in psz under task conditions 
particularly challenging for psz. This may be a compensatory mechanism 
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for a failure to engage brain systems mediating the cognitive functions cur-
rently challenged, perhaps reflecting non-specific effort.
supported by the brain & behavior research foundation (bh) and 
by the intramural research program of the nih, national institute on 
drug abuse.
id: 2118081

a mulTi-siTe voXelWise analysis of 
The ampliTude of loW-freQuency 
flucTuaTions in schizophrenics: 
eXploring The effecTs of 
hallucinaTion Type

stephanie marie hare1; d pasquerello1; e damaraju2,6; a belger3; 
J ford4; d mathalon4; b mueller5; a preda7; T van erp7; v 
calhoun2,6; J Turner1,2

1. Georgia State University, Atlanta, GA, USA; 2. Mind Research 
Network, Albuquerque, NM, USA; 3. University of North Carolina, 
Chapel Hill, NC, USA; 4. University of California, San Francisco, 
San Francisco, CA, USA; 5. University of Minnesota, Minneapolis, 
MN, USA; 6. University of New Mexico, Albuquerque, 
Albuquerque, NM, USA; 7. University of California, Irvine, Irvine, 
CA, USA

Background: individuals with schizophrenia (sz) show resting-state (rs) 
abnormalities compared to controls in their blood oxygenation level depen-
dent (bold) signals, including overall lower amplitudes of low frequency 
fluctuations (alff) (1). in addition, patients with predominantly visual 
hallucinations show greater resting connectivity between the visual cortex 
and the amygdala, than those with predominantly auditory hallucinations 
(2). We compared rsalff between subgroups of patients with sz who 
express different hallucination profiles.
Methods: eyes-closed rsfmri scans were collected from seven sites 
(5:24 min; n = 334, 159 sz). data were preprocessed (slice-timing, realign-
ment, normalization) using spm. six rigid-body motion parameters, 
mean white matter and cerebral spinal fluid signals were regressed out. 
power in the slow-5 frequency band (0.01–0.027 hz), slow-4 frequency 
band (0.027–0.08 hz) and the typical low frequency band (0.01 to 0.08 
hz) were calculated following linear detrending and spatial smoothing 
(8 mm full width at half-max). one-way anovas in spm were performed 
to explore the effect of  hallucinatory subgroup (auditory, visual, non-
hallucinators and controls) on frequency-specific alternations in alff.
Results: results were thresholded at p < .05 fWe corrected. across the 
lowest frequency slow-5 passband, sz subjects with visual hallucinations 
(vis, n=43) had greater alff in the bilateral hippocampus compared to 
those with auditory hallucinations (aud, n=49), while non-hallucinat-
ing sz subjects (nonh, n=67) had greater alff in the medial frontal 
orbital region compared to aud. an analysis of alff across the higher 
frequency slow-4 passband revealed a unique set of functional differences 
between sz subgroups. across both slow-4 and typical bands, vis had 
greater alff in the precuneus compared to aud, while nonh showed 
greater alff in the insula compared to aud.
Conclusion: The underlying neural activity coherence in different regions 
as captured by spectral frequencies of the rsfmri signal is associated with 
unique hallucination profiles, suggesting that sz with auditory hallucinations 
have a separate pattern of dysfunction from sz with visual hallucinations, 
with the latter showing increased low frequency power in the hippocampus 
and precuneus.
1Turner, Ja et  al. (2013). a  multi-site resting state fmri study on the 
amplitude... front. neurosci., 7, 137.
2ford, Jm et al. (in press). visual hallucinations are associated with hyper-
connectivity.... schizophr. bull.
id: 2083994

neurobehavioral correlaTes of social 
emoTion and cogniTion in criminal 
offenders WiTh schizophrenia and 
bipolar disorder

carla harenski, phd1; kent kiehl1,2; Juan ricardo bustillo, md2; 
brian haas3; michael caldwell4; vince calhoun1,2

1. The Mind Research Network, Albuquerque, NM, USA; 
2. University of New Mexico, Albuquerque, NM, USA; 
3. University of Georgia, Athens, GA, USA; 4. Mendota Mental 
Health Institute, Madison, WI, USA

Background: impaired socio-emotional (se) functioning is a prominent 
feature of psychotic disorders including schizophrenia (sz) and bipolar 
disorder (bp). prior sz and bp studies have reported neurobehavioral 
deficits related to component se processes (e.g., facial expression recogni-
tion). fewer studies have examined higher-order se function in the context 
of realistic social interactions. even fewer studies have examined criminal 
offenders with sz or bp, due to the challenges of conducting neuroimaging 
studies in prison settings. We deployed a mobile mri scanner to two state 
prisons and scanned criminal offenders with and without sz or bp while 
they performed an emotional perspective taking task.
Methods: The mobile mri system was used to scan male sz and bp 
criminal offenders (n = 21) and offenders with no history of a psychotic 
disorder (n  =  24). during functional mri scanning, participants made 
two types of decisions: 1) Which of two facial expressions best matched 
the “blanked out” face of one individual depicted in a two-person social 
interaction, 2) Which of two shapes best matched the shape superimposed 
on the face of one individual depicted in a social interaction. psychotic 
symptoms were assessed using the positive and negative symptom scale 
(panss). self-reported tendencies towards aggressive behavior were also 
evaluated using the buss-perry aggression Questionnaire (bpaQ).
Results: sz/bp offenders, relative to non-sz/bp offenders, showed no sig-
nificant differences in emotion or shape decision accuracy. panss posi-
tive symptom scores among sz/bp participants were negatively correlated 
with emotion (but not shape) decision accuracy. during emotion decisions, 
hemodynamic responses among sz/bp offenders relative to non sz/bp 
offenders were characterized by reduced activation in the medial prefrontal 
cortex (mpfc) and temporo-parietal junction (TpJ). TpJ responses were 
negatively correlated with panss positive symptoms. mpfc responses 
were negatively correlated with total bpaQ scores.
Conclusion: sz/bp offenders showed reduced engagement of brain regions 
within socio-emotional networks, coupled with poorer task performance 
in sz/bp offenders with high levels of positive psychotic symptoms. The 
results indicate that sz/bp criminal offenders show neurobehavioral defi-
cits in social emotion and cognition.
id: 2116724

inTacT pain empaThy in schizophrenia: 
an fmri sTudy

William powers horan; amy Jimenez; Junghee lee; aaron 
mcnair; gabrielle pascual; Jonathan Wynn; michael green
Psychiatry & Biobehavioral Sciences, University of California, Los 
Angeles, Los Angeles, CA, USA

Background: although it has been proposed that schizophrenia is associ-
ated with impaired empathy, several recent studies have found that people 
with this disorder actually show intact neural responses on some fmri and 
electrophysiological empathy tasks. The current fmri study used a vali-
dated pain empathy paradigm from the social neuroscience literature that 
has been found to activate a largely overlapping network of brain regions 
while one is directly experiencing pain versus observing others experienc-
ing pain. a few prior studies have reported impaired electrophysiological 
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responses during pain empathy tasks in schizophrenia, though we are 
unaware of any fmri studies of pain empathy in this population
Methods: 21 schizophrenia outpatients and 21 healthy controls completed 
an fmri task that involved (a) observing videos of the faces of medical 
patients while they received a painful sound stimulation treatment (obser-
vation of pain) or (b) listening to the painful tones used in the treatment 
(1st hand experience of pain).
Results: Within each group, the observation and 1st hand experience of 
pain activated of a common set of regions found in prior studies, including 
anterior cingulate cortex, anterior insula, and inferior frontal cortex. There 
were no significant between-group activation differences.
Conclusion: individuals with schizophrenia showed generally normal pat-
terns of neural activation while observing others in physical pain. These 
results converge with findings from our lab and other research groups that 
people with schizophrenia show intact empathic responses during at least 
some fmri and electrophysiological task conditions.
id: 2084222

dopamine and gluTamaTe: mulTi-modal 
imaging findings from The prodrome, 
firsT episode and chronic, refracTory 
schizophrenia

oliver d howes, phd dm
Imperial College Campus, MRC Clinical Sciences Centre, London, 
United Kingdom

Background: The neurobiological basis for treatment resistant schizophre-
nia is not known. We sought to investigate whether there were differences 
in glutamate (glu) and dopamine (da) function in patients during the 
course of schizophrenia.
Methods: We conducted four studies. [18f]-dopa peT was used to index 
dopamine synthesis capacity in the striatum and [1h]-mrs was used to 
index glutamate levels in the anterior cingulate cortex. Two cohorts of 
patients meeting modified kane criteria for treatment resistance (n=12 dis-
covery cohort and n=20 replication cohort) were recruited and compared 
to matched patients (n=12, and n=20) who met standardized criteria for 
good treatment response (andreassen remission criteria) and matched 
controls (n=12). in separate longitudinal studies we studied cohorts of 
people at risk of psychosis (n=16) and first episode psychosis (n=21; who 
then received standard antipsychotic treatment and assessment of clinical 
response at 8 weeks).
Results: patients with treatment resistant schizophrenia showed signifi-
cantly lower da than treatment responders (mean (sd) ki/min= 0.013 
(0.0013) versus 0.014 (0.0014) respectively; effect size (es)=1.11, p<0.001), 
but significantly elevated glu (water scaled, corrected for csf) compared 
to healthy volunteers (mean (sd) glutamate levels=10.32 (1.41) versus 8.62 
(1.02) respectively; p<0.05, es=1.7). in the second cohort directly com-
paring treatment resistant patients with treatment responders, glu were 
significantly elevated in the treatment resistant patients (glu/cr ratio (mean 
(sd) treatment resistant=1.57 (0.23) versus treatment responders=1.38 
(0.24), p<0.05, es=0.76).
The prodromal sample showed an inverse relationship between glu and 
da function (r=-0.54, p<0.05) that was not seen in controls, and that was 
strongest in the subjects that developed psychosis (p<0.05). in the longitu-
dinal first episode cohort treatment non-responders showed significantly 
lower da compared to treatment responders from illness onset (mean (sd) 
treatment non-responders= 0.0125 (0.001); treatment responders=0.0138 
(0.001), es=1.3; p<0.05).
Conclusion: These findings provide evidence for a double dissociation in 
glutamatergic and dopaminergic alterations suggesting there are neurobio-
logically distinct sub-types of schizophrenia, and provide evidence that this 
is present from the prodrome.
id: 2117700

alTered inTer-neTWork connecTiviTy 
beTWeen defaulT mode neTWork and 
salience neTWork in people WiTh 
schizophrenia

masanori isobe, md; Jun miyata, md. phd.; yasuo mori; 
Toshiya murai; hidehiko Takahashi
Psychiatry, Kyoto University, Kyoto, Japan

Background: Two task positive networks, the salience network (sn) and 
the central executive network (cen), are important for appropriate task 
performance, and on the other hand the default mode network (dmn) is 
deactivated during performance of tasks. as the relationship among these 
3 networks, the right anterior insula, the main component of sn, is thought 
to influence the switching between the cen and the dmn (sridharan, 
2008), and the anticoorelation between these 2 networks can be affected 
in people with schizophrenia (Whitfield-gabrieli, 2012). We used neuroim-
aging to identify the characteristics of functional connectivity within and 
among the 3 networks in people with schizophrenia.
Methods: resting state functional mri (rsfmri) data were performed to 
55 schizophrenia patients (sc) and 46 age and gender matched healthy con-
trols (hc), using T2*-weighted echo-planar sequences (Tr=2s, Te=30ms), 
on a 3T scanner. The rsfmri data were analyzed by independent compo-
nent analysis (ica). five networks of interest were identified: 2 for dmn 
(anterior dmn and posterior dmn), 1 for sn, and 2 for cen (right cen 
and left cen). group differences of intra-network connectivity within each 
network were tested for both contrasts (hc-sc, sc-hc), using a clusterwise 
family wise error (fWe) correction, and group differences in inter-network 
connectivity were calculated by partial correlation between the time series 
of each network.
Results: in the intra-network connectivity analysis, sc showed significantly 
decreased connectivity within both dmns. in the inter-network connectiv-
ity analysis, sc showed a significantly increased partial correlation between 
the anterior dmn and the sn (p<0.05, fWe corrected).
Conclusion: intra-network connectivity of the dmn was altered in people 
of schizophrenia, and an attenuated coupling between the dmn and the 
sn was also detected in patients. our findings suggest that the disintegra-
tion of switching between task positive and negative network can be one of 
the key deficits as pathophysiology of schizophrenia.
id: 2119234

neural mechanisms of local and 
disTanT visual conTeXT modulaTion in 
schizophrenia

seung suk kang, ph.d.1,3; michael-paul schallmo2; nicolaas 
vanmeerten3; cheng Qiu2; cheryl olman2; scott r sponheim, 
ph.d.3,1

1. Psychiatry, University of Minnesota, Minneapolis, MN, USA; 
2. Psychology, University of Minnesota, Minneapolis, MN, USA; 
3. Psychiatry, Minneapolis VA Health Care System, Minneapolis, 
MN, USA

Background: abnormal visual perception is common in schizophrenia 
(sz). The success of perceptual functions is in part determined by how 
context modulates the relative activity of neurons to elements of a visual 
scene (i.e., gain control). high-level functions of attention have been found 
to regulate the size of the gain control pool (i.e., the degree to which context 
modulates responses to a stimulus). evidence suggests that in sz the gain 
control pool is poorly regulated, but it is unclear whether this purely derives 
from low-level abnormalities in visual perception or from more generalized 
high-level functions such as attention.
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Methods: We gathered functional magnetic resonance imaging (mri) 
data during a visual contour task completed by people with sz (psz) 
and healthy controls. a  functional localization method using structural 
and functional mri with projection of  magnetoencephalography data to 
cortical vertices yielded cortical electromagnetic source signals for activity 
in visual cortex (v1, v2, v3, v4, and lo) representing the visual con-
tour. cortical source signals were subjected to time-frequency analyses to 
determine which visual cortical regions, frequencies, and time periods were 
most sensitive to local contextual effects of  neighboring visual elements as 
well as the presence of  the contour. We then examined the synchronization 
of  frequencies between visual rois and areas of  activity beyond the visual 
cortex to determine if  functional disconnection might account for deviant 
visual phenomena in sz.
Results: cortical responses in areas v1 and v2 tended to be lateralized to 
the hemisphere contralateral to the visual contour. psz generally failed to 
lateralize early responses in the presence of the collinear contour while con-
trols had robust lateralization effects. The local context modulated activity 
in the visual regions contralateral to the contour later than the contour sen-
sitive response. such contextual modulation was absent in the psz. phase 
synchrony analyses for frequency bands composing cortical source activity 
will be carried out further to describe neurophysiological activity possibly 
associated with local and long-range modulation of visual perception.
Conclusion: findings suggest that context effects on early visual (v1, v2) 
responses are absent in sz, and that abnormalities in coordinated activity 
between brain regions may reflect the failure of context to influence percep-
tion in psz.
id: 2118049

funcTional imaging of aversive face 
condiTioning in schizophrenia and 
clinical risk

Joanna kass1; daniel h Wolf, mdphd1; kosha ruparel1; bruce 
Turetsky1; karthik prabhakaran1; megan Quarmley1; adam 
savitt1; patricia hearons1; petra rupert1; Warren bilker2; mark 
elliott3; ruben c gur, phd1; raquel e gur, md, phd1

1. Psychiatry, University of Pennsylvania, Philadelphia, PA, USA; 
2. Biostatistics and Epidemiology, University of Pennsylvania, 
Philadelphia, PA, USA; 3. Radiology, University of Pennsylvania, 
Philadelphia, PA, USA

Background: The amygdala and its circuitry are critical for social-emotional 
processing, particularly in the context of aversive learning. We hypothesize 
that in schizophrenia and those at clinical risk, amygdala dysfunction drives 
aberrant aversive social conditioning, contributing to negative symptoms 
and social deficits. here we report the design and preliminary results of an 
ongoing 3T fmri study testing this hypothesis using passive aversive con-
ditioning. The study is part of an integrated translational conte program 
that also includes a parallel human eeg study, human postmortem brain 
tissue and genetics, and rodent models.
Methods: fmri participants (n=31 analyzed to date) are youth or young 
adults in three groups: schizophrenia (sc), clinical risk (cr) and healthy 
control (hc). during fmri subjects performed a resting state scan and 
aversive conditioning and reversal paradigms. male faces with neutral 
expressions served as conditioned stimuli (cs), and an aversive sound 
(mixture of  male and female screams) was the aversive unconditioned 
stimulus (aus), coterminating with 50% contingency. pupil dilation 
and changes in subjective ratings of  cs also indexed conditioning. 
clinical evaluation focused on negative symptoms using the cains, 
and also measured positive symptoms and anxiety. preliminary fmri 
analysis focused on amygdala activation and functional connectivity, 
and included a rescorla-Wagner model (rW) to quantify conditioning 
parameters and relate activation to cs value and us-related prediction 
errors.

Results: Task-activation was robust in amygdala and auditory cortex. 
amygdala responses to css increased over time but with wide variation 
across subjects. hc exhibited task-modulation of amygdala-vmpfc 
connectivity, which was not seen in sc and cr. amygdala activity cor-
related significantly with trial-by-trial variation in rW prediction errors. 
sc showed a higher rW learning rate (2.4) than cr (0.7) or hc (0.3) sug-
gesting greater reactivity and/or less prolonged temporal integration of 
outcomes in amygdala. pupil dilation and subjective face ratings showed 
discriminative conditioning effects, with trend diminution in sc and cr.
Conclusion: These preliminary results provide initial support for aversive 
conditioning abnormalities in early and established psychosis. as the 
sample increases we will have power to characterize group differences and 
dimensional symptom correlations, and will integrate fmri analysis with 
pupillometry and eeg.
id: 2118135

ThoughT and language disorders and 
Their neural paThophysiology

Tilo kircher
Psychiatry and Psychotherapy, Philipps University Marburg, 
Marburg, Germany

Background: speech and language disorders, such as concretism and formal 
thought disorder (fTd) are core symptoms of schizophrenia, but do occur 
to a similar extent in other diagnoses such as bipolar disorder and major 
depression.
Methods: We will review clinical rating scales of fTd and introduce a new, 
validated scale, the Tald. further, structural and functional brain imag-
ing data will be reviewed and own novel findings presented, relating speech 
and language dysfunctions to neural networks, within schizophrenia and 
across the “functional psychoses”.
Results: The impact of genetic variance and nmda receptor blockage on 
brain function will be addressed with a particular focus on speech and lan-
guage (dys-)function.
Conclusion: We demonstrate, from the genetic to the brain structural and 
functional level, that particular aspects of the neural language system is 
disrupted in patients with fTd across traditional diagnoses.
id: 2142876

neural correlaTes of planning 
performance in paTienTs WiTh 
schizophrenia - relaTionship 
WiTh apaThy

henderikus knegtering1,2; edith liemburg1,3; Jozarni dlabac-de 
lange1; remco renken1; andré aleman1,4

1. NeuroImaging Center, University Medical Center Groningen, 
Groningen, Netherlands; 2. Lentis Research, Lentis Mental Health 
Care, Groningen, Netherlands; 3. Rob Giel Research Center, 
University Medical Center Groningen, Groningen, Netherlands; 
4. Psychology, University of Groningen, Groningen, Netherlands

Background: patients with schizophrenia often suffer from apathy: a quan-
titative reduction of voluntary, goal-directed behaviors that impairs daily 
functioning. We hypothesized that schizophrenia patients with high levels 
of apathy would show decreased activation in brain regions involved in 
planning and goal-directed behavior.
Methods: patients with schizophrenia or psychotic spectrum disorder 
(n  =  47) and healthy controls (n  =  20) performed the Tower of london 
(Tol) task during fmri scanning using arterial spin labeling (asl). To 
investigate the relationship between apathy and planning in patients, a proxy 
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measure of apathy (items n2, n4 and g16 of the positive and negative syn-
drome scale) were regressed against the task-related brain activation. brain 
activation was also compared between patients and healthy controls.
Results: higher levels of  apathy were associated with less task-related 
activation within the inferior parietal lobule, precuneus and thalamus. 
compared to controls, patients showed lower activation in lateral prefron-
tal regions, parietal and motor areas, and a higher activation of  medial 
frontal areas.
Conclusion: apathy was related to abnormal activation in parietal regions 
during the Tol task. This supports the hypothesis that impaired function 
of brain regions involved in planning and goal-directed behavior may 
underlie apathy in schizophrenia. moreover, impaired lateral prefrontal 
activation in schizophrenia patients compared to controls is consistent with 
the hypofrontality model of schizophrenia. in contrast, stronger medial 
frontal activation in patients may be related to increased effort to perform a 
task with conflicting task solutions.
id: 2116248

neural correlaTes of reWard 
processing in healThy siblings of 
paTienTs WiTh schizophrenia

esther m e kooijmans1; Jorien van der velde4; paula m 
gromann1,2; sukhi s shergill2; lieuwe de haan3; richard 
bruggeman5; lydia krabbendam1; andré aleman4; nienke m van 
atteveldt1

1. Educational Neuroscience, VU University Amsterdam, 
Amsterdam, Netherlands; 2. Department of Psychosis Studies, 
King’s College London, London, United Kingdom; 3. Department 
of Early Psychosis, AMC, Amsterdam, Netherlands; 
4. Neuroimaging Center, University Medical Center Groningen, 
Groningen, Netherlands; 5. Department of Neuroscience and 
Psychiatry, University Medical Center Groningen, Groningen, 
Netherlands

Background: reward processing (rp) underlies human motivation and the 
ability to adjust behavior. deficits in motivational behavior often observed 
in schizophrenia (sz) may be driven by deficient rp. using fmri, studies 
in patients with sz have found less activation in the ventral striatum (vs), 
anterior cingulate cortex (acc) and dopaminergic midbrain regions during 
anticipation of reward compared to healthy controls. during reward con-
sumption, the prefrontal cortex (pfc) shows less activation in patients than 
in controls. yet, the interpretation of findings in patients is complicated 
by the differential effects of antipsychotics on the neural correlates of rp. 
Therefore, the current study investigated rp in nonpsychotic first-degree 
relatives of sz patients, who have an increased genetic risk for the illness 
but do not use antipsychotic medication.
Methods: The sample consisted of 94 non-psychotic siblings of sz patients 
and 57 healthy controls. participants completed a classic rp task, the 
monetary incentive delay task, during fmri. group differences in hemo-
dynamic responses during reward anticipation and consumption were 
assessed at the whole-brain level.
Results: behaviorally, there were no significant performance and reaction 
time differences between siblings and controls. during reward anticipation, 
siblings showed less deactivation in the insula, the posterior cingulate cor-
tex (pcc), medial frontal gyrus (mfg) and more activation in the paracen-
tral lobule compared to deactivation in the control group. during reward 
consumption, siblings showed less deactivation in the pcc and the right 
mfg compared to controls and activation in contrast to deactivation in 
controls in the precuneus and the left mfg.
Conclusion: The results do not point to altered brain activity in classical 
rp brain areas, such as the vs and pfc. nonetheless, in the absence of 
behavioral differences between the groups, neural differences in other brain 
regions may indicate differential rp mechanisms in siblings. moreover, 

weaker deactivation was seen in brain areas typically associated with the 
default mode network (dmn) and could therefore indicate reduced task-
related suppression (i.e. hyperactivation) of the dmn. dmn hyperactiva-
tion in sz and their relatives has been suggested in previous research. our 
finding of less deactivation in siblings in the pcc and mfg may suggest 
stronger internally-focused processing during rp. The implications for 
motivational behavior should be addressed in future research.
id: 2089893

funcTional neTWork archiTecTure 
in unmedicaTed paTienTs WiTh 
schizophrenia and changes WiTh 
anTipsychoTic medicaTion

nina kraguljac; david matthew White; Jennifer hadley; 
adrienne carol lahti, md
UAB, Birmingham, AL, USA

Background: few attempts have been made to effects of antipsychotic med-
ication on functional network architecture, despite evidence suggesting that 
networks are sensitive to dopaminergic neuromodulation.
Methods: 34 subjects with schizophrenia (off antipsychotic medications for at 
least 2 weeks) and 34 matched controls entered the study. imaging was done 
on a 3T scanner. resting state scans were obtained at baseline and after six 
weeks of treatment with risperidone. The scan was acquired during a five-
minute gradient recalled epi sequence. preprocessing included slice time 
correction and realignment, normalization, and smoothing using darTel. 
following preprocessing and motion scrubbing1, statistical parametric maps 
of four functional networks were created. spherical seeds with 6mm radius 
were placed at the following mni coordinates: (1) 1/-55/17; default mode 
network, (2) -42/34/20 and 44/36/20; executive control network, (3) -32/26/-14 
and 38/22/-10; salience network, and (4) +/-25/-53/52 and 25/-57/52; dorsal 
attention network. The first eigenvariate of the bold time series from each 
region was extracted and correlated to the time series of all other voxels to 
create functional connectivity maps. maps were converted to normally distrib-
uted values using fisher’s r-to-z transform. group-level connectivity maps 
were obtained with one-sample t-tests on each group’s participant-level con-
nectivity maps. group differences were assessed with two-sample t-tests on 
the groups’ participant-level connectivity maps, change over time was assessed 
with paired sample t-tests on the groups’ participant-level connectivity maps.
Results: in unmedicated patients compared to controls we found increased 
resting state functional connectivity in the executive control network, 
salience network, and dorsal attention network, but not in the default mode 
network. over the course of treatment, connectivity attenuated only in the 
dorsal attention network. baseline connectivity in the dorsal attention net-
work was predictive of response to antipsychotic medication after six weeks 
of treatment.
Conclusion: our findings are consistent with the concept of schizophrenia 
as a disorder of brain network organization and indicate that effects of 
antipsychotic medications on connectivity vary across networks.
id: 2118826

hippocampal gluTamaTe and 
disTurbance of hippocampal-
prefronTal effecTive connecTiviTy in 
schizophrenia: effecT of anTipsychoTic 
medicaTion

adrienne carol lahti, md1; meredith reid2; nathan hutcheson1; 
nina kraguljac1; david White1; karthik sreenivasan2; gopi 
deshpande2
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AL, USA; 2. Electrical and Computer Engineering, Auburn 
University, Auburn, AL, USA

Background: using mrs we previously reported an increase in hippocam-
pal glutamate + glutamine (glx) in unmediated patients with schizophrenia 
(sz). To further characterize glutamatergic (glu) abnormalities in sz, we 
measured glx in the dorsal anterior cingulate (dacc) and hippocampus 
before and after antipsychotic drug (apd) treatment. in addition, given 
our previous findings of hippocampal rcbf elevation in unmedicated sz 
and reduction with apd that was associated with good treatment outcome, 
we hypothesized that known fronto-temporal functional connectivity dis-
ruption in sz measured with fmri might originate from abnormal hip-
pocampal function and could partially be restored by apd.
Methods: using mrs and voxels in the dacc and hippocampus, we 
compared sz (n=20) scanned unmedicated, and after 6 weeks of apd 
treatment. spectra were acquired (press; Tr/Te=2000/80 ms) and ana-
lyzed using jmrui. in addition, we measured effective connectivity (ec) 
accessed with multivariate autoregressive granger causality and obtained 
from latent neural signals estimated from blind deconvolution of fmri 
during episodic memory retrieval. We evaluated ec between frontal (3) 
and temporal (2, including hippocampus) nodes when patients were unme-
diated (n=21) and after one-week of treatment (n=16). matched healthy 
controls (hc) were scanned as well.
Results: after 6 weeks of treatment, there was a significant reduction in the 
ratio of glx/n-acetylaspartate in the hippocampus (p=.03), but not in the 
dacc. in hc, the right hippocampus was identified as a major node of a 
fronto-temporal network with connections from the hippocampus to all 
bilateral frontal nodes. compared to hc, unmedicated sz had significant 
ec reduction from the right hippocampus to the right medial frontal node. 
after 1-week of treatment sz showed significant ec increase from the right 
hippocampus to all bilateral frontal nodes.
Conclusion: our data indicate that apd modulate glu function in a man-
ner that is regionally specific. in addition, in unmedicated sz, we observe 
a reduced hippocampal to frontal ec that is partially reestablished with 
treatment. because elevated glu levels might result from gaba interneu-
ron hypofunction and hippocampal interneurons generate oscillations in 
the gamma frequency ranges that are thought to synchronize brain activa-
tion, their dysfunction could affect fronto-temporal connectivity. changes 
in functional connectivity with treatment could be a necessary intermediary 
step to symptomatic improvement.
id: 2115843

The neurobiology of TreaTmenT 
resisTance: WindoW inTo The 
heTerogeneiTy of schizophrenia

adrienne carol lahti, md1; Jennifer hadley1; meredith reid2; 
david White1; nina kraguljac1

1. Psychiatry, University of Alabama at Birmingham, Birmingham, 
AL, USA; 2. Electrical and computer engineering, Auburn 
University, Auburn, AL, USA

Background: approximately 30% of patients with schizophrenia (sz) will 
not improve with antipsychotic drug (apd) treatment. importantly, the 
neurobiology of treatment resistance might index an aspect of the illness 
heterogeneity. in our previous imaging study (lahti et al., 2009), lack of 
modulation of neural response in limbic regions after 1 week of treatment 
predicted subsequent poor treatment response. in this study, we hypoth-
esized that pretreatment brain functional connectivity (fc) and neuro-
chemistry would also be predictive of treatment response. We measured 
the fc of the ventral tegmental area (vTa), the source of mesocorticolim-
bic dopaminergic projections thought to be critical for apd action, prior 
to treatment, when patients were not medicated. in addition, since recent 

studies suggest apd may modulate glutamate, we measured glutamate + 
glutamine (glx) levels in the dorsal anterior cingulate cortex (dacc).
Methods: using a 3T head-only mr scanner, we scanned unmedicated sz 
(n=21) prior to apd treatment. patients were then entered into a 6-week 
trial with risperidone. Treatment response was quantified as the percent 
change in brief  psychiatric rating scale scores from baseline to week 
6. resting state functional mri scans were acquired during a 5-min gradi-
ent recalled epi sequence. using a seed-based approach and spm 8, we 
examined the fc of the vTa. using mr spectroscopy (mrs) (press; 
Tr/Te = 2000/80 msec), we collected mrs data from a voxel in the dacc 
(2.7 x 2 x 1 cm3). We quantified the spectra in the time domain using the 
amares algorithm in jmrui
Results: pre-treatment vTa connectivity strength to the dacc was posi-
tively correlated with good response to a 6-week course of apd, whereas 
connectivity to the default mode network (ventromedial prefrontal, poste-
rior cingulate, precuneus, and lateral parietal cortices) was negatively corre-
lated (analyses of covariance corrected with fdr at <0.05). pre-treatment 
dacc glx levels were positively correlated (r (18) = .48, p = .03) with sub-
sequent good response.
Conclusion: vTa fc in unmedicated patients predicted patients’ subse-
quent response to treatment, suggesting that the brain is wired in a way that 
does or does not favor treatment response. in addition, pretreatment acc 
glx might index the potential for brain’s plasticity in response to treatment. 
These and the results from our previous study suggest that patients who do 
not respond to medication have an underlying neurobiology that is different 
than those who do.
id: 2091683

effecTs of pasT mild cannabis 
use on cogniTion in firsT episode 
schizophrenia: a mulTimodal analysis 
of brain sTrucTure and funcTion

Tyler a lesh, ph.d.1; alex mawla1; michael minzenberg2; 
Jong yoon3; Tara a niendam, ph.d.1; J daniel ragland, phd1; 
marjorie solomon1; cameron s carter, md1

1. Psychiatry, UC Davis, Sacramento, CA, USA; 2. Psychiatry, UC 
San Francisco, San Francisco, CA, USA; 3. Psychiatry, Stanford, 
Palo Alto, CA, USA

Background: cannabis (cn) use has been repeatedly linked to psychosis 
onset, however, the relationship of  cn use to brain structure and func-
tion abnormalities in first episode schizophrenia (sz) patients is less well 
understood. While cn use in healthy subjects is linked to detrimental 
effects on cognition, there is some evidence for higher performance in 
cn users with sz on executive functioning measures. further, the rela-
tionship between brain structure and cn use in this population is quite 
mixed. Therefore, we used multi-modal analyses to investigate the relation-
ship between past cn use and measures of  brain function, structure, and 
behavioral performance.
Methods: first episode sz patients with a history of mild cn use (n=33) 
and patients with no history of use (n=24) were identified from referrals to 
the uc davis edapT clinic using the scid-i. all patients urine-screened 
negative for cn on the date of scan and did not meet criteria for cn abuse 
or dependence. images were obtained on a 1.5-T ge scanner and processed 
using freesurfer 4.3 and spm8. cortical thickness and fmri analyses were 
thresholded at p<.01 and fWe cluster corrected (p<.05). The expectancy 
aX continuous performance Test (aX-cpT) was used as a measure of 
cognitive control and all volumetric structural analyses included intracra-
nial volume, age, and gender as covariates.
Results: analyses of behavioral data revealed higher performance on the 
aX-cpT in past cn users (d’-context and bX accuracy, p<.05). however, 
there were no significant differences in cortical thickness or fmri activ-
ity between groups, although past users showed a trend for greater 
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fronto-parietal activity. in terms of total cerebral cortex volume, past cn 
users showed significantly greater gray matter volume in both hemispheres 
with no significant differences in white matter volume. finally, of the a pri-
ori subcortical regions examined, only the left accumbens was significantly 
larger in patients with past cn use.
Conclusion: These findings highlight the complex relationship between cn 
use and the structural, functional, and behavioral deficits repeatedly iden-
tified in sz. While subjects with a history of mild cn use showed better 
cognitive control performance, larger whole-brain gray matter volume, and 
larger nucleus accumbens, cn use may not be the primary causal factor. 
alternatively, as other groups have proposed, patients with premorbid cn 
use may represent a subgroup with better premorbid adjustment and poten-
tially greater cognitive reserve.
id: 2089540

assessmenT of dynamic funcTional 
connecTiviTy in paTienTs WiTh 
schizophrenia

kristin lottman1; david White1; nina kraguljac1; vince 
calhoun2; adrienne carol lahti, md1

1. Psychiatry and Behavioral Neurobiology, UAB, Birmingham, AL, 
USA; 2. Electrical and Computer Engineering, University of New 
Mexico, Albuquerque, NM, USA

Background: examination of  functional connectivity (fc), the mea-
sure of  correlations between spatially separate regions of  the brain, is 
a common practice used to analyze resting-state functional magnetic 
resonance imaging (rsfmri). however, these methods are based on the 
assumption that functional connections within the brain remain con-
stant over a time course. as an alternative, dynamic functional connec-
tivity (dfnc) takes into account the fluctuations in connections over 
time by calculating transient patterns of  functional connectivity via 
sliding windows.
Methods: in this study, we assess the dynamic changes in fc in patients 
with schizophrenia (nsz=33) and matched (age, gender, smoking sta-
tus, and socio-economic status) healthy controls (nhc=35) utilizing the 
group ica of  fmri Toolbox (gifT; http://mialab.mrn.org/software/
gift). patients with schizophrenia completed a 5-minute (150 volume) 
rsfmri scan while acutely psychotic, before beginning antipsychotic 
medication, after one week of  treatment, and again after six weeks of 
treatment. preprocessed data were decomposed into 100 independent 
components via group independent component analysis and 42 were 
labeled as components of  interest - as opposed to artifact. dfnc analy-
sis was then performed on identified component time courses to gener-
ate windowed connectivity matrices using a sliding window analysis. 
subsequent k-means clustering of  windowed matrices resulted in 5 con-
nectivity states.
Results: Traditional fc results indicated significantly different over-
all fc between healthy controls and baseline patients, as well as after 1 
week of medication. however, we found no significant difference in over-
all fc between healthy controls and patients after 6 weeks of medication 
(p=0.1277). dfnc results illustrated the dynamic nature of fc given that 
cluster centroids significantly differed from each group’s respective tradi-
tional fc matrix. additionally, connectivity strengths and dwell times (i.e., 
percentage of occurrence) within respective dynamic connectivity states 
varied between the two groups, which may be attributable to the connectiv-
ity abnormalities often characterized in schizophrenia. specifically, patient 
dwell time in the hyperconnected state 4 significantly decreased between 
each scan (12.48% to 6.81% to 2.29%).
Conclusion: based on these results, we anticipate that the additional infor-
mation presented by dfnc analysis will provide greater insight into the 
role of network connectivity in the disorder of schizophrenia.
id: 2118843

endogenous-cue prospecTive memory 
Task performance in schizophrenia: an 
fmri sTudy

ammu lukose, msc, mphil1; harsha n halahalli, md,phd5,1; 
nithin ambekar, mbbs1; arun sasidharan, mbbs1; pravesh 
parekh, mTech1; devvarta kumar, phd3; arun k gupta, md4; 
John p John, md1,2

1. Multi-Modal Brain Image Analyses Laboratory (MBIAL), 
Psychiatry, National Institute of Mental Health and Neurosciences 
(NIMHANS), Bangalore, India; 2. Clinical Neurosciences, 
National Institute of Mental Health and Neurosciences 
(NIMHANS), Bangalore, India; 3. Clinical Psychology, National 
Institute of Mental Health and Neurosciences (NIMHANS), 
Bangalore, India; 4. Neuroimaging and Interventional Radiology, 
National Institute of Mental Health and Neurosciences 
(NIMHANS), Bangalore, India; 5. Department of Physiology, 
K.S. Hegde Medical Academy, Nitte University, Mangalore, India

Background: examination of the brain regions that show aberrant activa-
tions and/or deactivations during endogenous-cue prospective memory 
could pave the way for a better understanding of the fronto-parietal net-
work mediated cognitive dysfunction in schizophrenia. We aimed to exam-
ine the pattern of functional magnetic resonance imaging blood oxygen 
level dependent activations and deactivations during a prospective memory 
paradigm.
Methods: functional magnetic resonance imaging was performed on 15 
participants with schizophrenia and 24 matched healthy controls during the 
performance of a prospective memory task (halahalli et al 2014) where the 
delayed intention was triggered by an endogenous cue generated by incre-
mental updating of working memory.
Results: The performance of  patients with schizophrenia was significantly 
inferior to that of  healthy control subjects in the prospective memory 
(pm) condition. group comparison between patients with schizophre-
nia and matched healthy samples controlling for confounding variables 
namely age, gender, Wais-iii matrix reasoning score, accuracy difference 
between pm and ongoing condition (oT) conditions, reaction time dif-
ference between pm and oT conditions, and neuroleptic dosage revealed 
more extensive activations in schizophrenia subjects for the pm vs oT con-
dition contrast.
Conclusion: more extensive brain activations despite inferior performance, 
reflects an inefficient task performance in schizophrenia subjects by the 
recruitment of  greater number of  brain regions. These findings are in 
agreement with previously published work from our laboratory (John et al 
2011). This inefficient cognitive performance in schizophrenia patients may 
be secondary to two important network dysfunction that mediate various 
cognitive processes, rostral pre- frontal cortex (rpfc/ ba 10)  mediated 
switching between stimulus-dependent cognition and stimulus-indepen-
dent cognition and insula mediated ‘salience network’ involved attentional 
controlling.
id: 2084438

lack of face selecTiviTy for puTaTive 
neural markers of face processing in 
schizophrenia: converging evidence 
from erp and fmri responses during 
face deTecTion

stephen michael maher, ph.d.1,2; Tor ekstrom, ba1,2; yasmin 
mashhoon1,2; george Trksak1,2; scott lukas1,2; yue chen1,2

1. Harvard Medical School, Boston, MA, USA; 2. McLean 
Hospital, Belmont, MA, USA
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Background: faces are a sui generis stimulus class that conveys key infor-
mation for social interaction. face detection, an ability to identify a 
visual stimulus as a face, is impaired in patients with schizophrenia. While 
this perceptual deficit may contribute to patients’ poor social function-
ing, its underlying brain mechanisms are not well understood. previous 
mri studies have shown that patients have altered structure of  brain 
regions subserving face perception such as fusiform gyrus, but functional 
responses of  these regions to face images appeared to be normal. previous 
event-related potential (erp) studies showed lower amplitudes of  face-
evoked responses such as n170 in patients. The face processing system 
possesses a key functional property - face selectivity - that has seldom 
been examined in schizophrenia.
Methods: in this study, we examined temporal dynamics (using erp) and 
spatial locus (using fmri) of  face selectivity in medicated schizophrenia 
patients (n=19) and healthy controls (n=18). specifically, we measured 
and compared n170 responses, a putative temporal neural marker of  face 
processing, with bold responses in fusiform face area (ffa), a putative 
spatial neural marker of  face processing, during face detection and tree 
detection.
Results: for controls, n170 amplitudes were significantly greater for faces 
than trees across all three visual salience levels tested (manipulated using 
contrast at perceptual threshold, two times perceptual threshold and 
100%). for patients, however, n170 amplitudes did not differ between 
faces and trees. This pattern of  result indicates reduced face selectivity 
(indexed by the difference in response to face vs. non-face stimuli) on the 
n170, mirroring a finding of  our recent fmri study (to be also presented 
in this conference). in controls, significant correlations between n170 and 
bold signal in ffa were found for faces, but not for trees. in patients, 
no significant correlations between n170 and ffa activation were found 
for either faces or trees.
Conclusion: These erp and fmri results provide converging evidence for a 
lack of face-selectivity in spatial and temporal responses of putative brain 
machinery for face processing in patients with schizophrenia. This neuro-
imaging finding suggests that face processing should be specifically targeted 
during the remediation of social functioning in schizophrenia.
id: 2119237

funcTional neural correlaTes of 
social approval in schizophrenia

carolina makowski, b.sc.1,2; martin lepage2,3; philippe-olivier 
harvey2

1. Integrated Program in Neuroscience, McGill University, 
Montreal, QC, Canada; 2. Douglas Mental Health University 
Institute, Montreal, QC, Canada; 3. Department of Psychiatry, 
McGill University, Montreal, QC, Canada

Background: social approval is a type of  reward that uses specific abstract 
social reinforcers to help guide interpersonal interactions. While reward 
processing is clearly altered in schizophrenia, few studies have specifi-
cally explored social reward processing and its related neural substrates 
in this population. The presented analysis reports findings of  a func-
tional magnetic resonance imaging study that explores social approval in 
schizophrenia.
Methods: 13 patients with schizophrenia and 12 healthy controls par-
ticipated in a two-part study, consisting of  a self-introduction phase 
conducted in the laboratory and a social approval task administered in 
the scanner. participants were led to believe they were participating in a 
personality study, where their results from various questionnaires and a 
short interview would be assessed by a panel of  clinicians. participants 
were then presented with the results of  their supposed evaluation in the 
scanner. in reality, the presented personality traits were chosen from 
a predefined list. The social approval task involved obtaining subjec-
tive reports of  pleasure associated with receiving positive or slightly 

negative feedback about the self, compared to viewing the evaluation 
of  a stranger.
Results: results within the control group revealed significant activation of 
basal ganglia structures (e.g. caudate and putamen) and limbic structures 
such as the parahippocampal gyrus and amygdala; by contrast, patients 
did not show activation of such regions when receiving both positive and 
slightly negative feedback directed towards the self. overlapping brain 
activation was found, where patients recruited medial prefrontal cortical 
regions, but in a differential manner compared to controls. both groups 
rated traits from the high social reward condition as significantly more 
pleasurable than the low social reward condition; however, patients’ subjec-
tive ratings of slightly negative/neutral feedback was significantly higher 
than controls.
Conclusion: These findings reveal that patients exhibit differential patterns 
of brain activation compared to controls when interpreting the reward value 
of presented traits in the scanner, especially when examining activation in 
brain structures believed to underlie reward and affect-related processing. 
evidence suggests a potential deficit in cognitive processing underlying the 
representation of social reputation in schizophrenia.
*This work was supported by the Quebec bio-imaging network (Qbin).
id: 2115582

anTipsychoTic TreaTmenT and 
funcTional connecTiviTy of The 
sTriaTum: a prospecTive conTrolled 
sTudy in firsT-episode schizophrenia

anil malhotra, m.d.; deepak sarpal; Todd lencz; miklos 
argyelan; Tossi ikuta; katherine helen karlsgodt, ph.d.; Juan 
gallego, md, ms; John m kane, md; philip szeszko, ph.d.; 
delbert g robinson, m. d.
Psychiatry, The Zucker Hillside Hospital, Glen Oaks, NY, USA

Background: previous evidence has implicated corticostriatal abnormalities 
in the pathophysiology of psychosis. although the striatum is the primary 
target of all efficacious antipsychotics, the relationship between its func-
tional connectivity and symptomatic reduction remains unknown.
Methods: We examined the longitudinal effects of  treatment with second-
generation antipsychotics on functional connectivity of  the striatum 
during resting state mri in twenty-four patients with first-episode psy-
chosis, in addition to twenty-four healthy participants, matched for age, 
sex, education, and handedness. patients were scanned at baseline and 
after 12 weeks of  treatment with either risperidone or aripiprazole, as 
part of  a prospective controlled study, with medications administered in 
a double-blind, randomized manner. psychotic symptoms were evaluated 
with the brief  psychiatric rating scale at baseline and follow-up. healthy 
participants were scanned twice with a twelve week interval to account 
for the effects of  time and/or habituation to the scanning environment. 
functional connectivity of  striatal regions was examined using a seed-
based approach with a ge 3T magnet. changes in functional connectiv-
ity of  these seeds were compared with changes in ratings of  psychotic 
symptoms.
Results: as psychosis improved, we observed an increase in functional con-
nectivity between striatal seed regions and the anterior cingulate, dorso-
lateral prefrontal cortex, and limbic regions such as the hippocampus and 
anterior insula. conversely, a negative relationship was observed between 
reductions in psychosis and functional connectivity of striatal regions with 
structures within the parietal lobe.
Conclusion: our results indicate that corticostriatal functional dysconnec-
tivity in psychosis is a state-dependent phenomenon. increased functional 
connectivity of the striatum with prefrontal and limbic regions may be a 
biomarker for improvement in symptoms associated with antipsychotic 
treatment.
id: 2090314
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building social affiliaTion in 
schizophrenia

Julie m mccarthy, m.s.1; s Tanveer1; kristen r bradshaw, 
ba1; lauren T catalano1; cristina p garcia, bachelor of arts1; 
a malik2; m e bennett2; l pessoa1; J coan3; J blanchard1

1. Psychology, University of Maryland College Park, College 
Park, MD, USA; 2. Psychiatry, University of Maryland School 
of Medicine, Baltimore, MD, USA; 3. Psychology, University of 
Virginia, Charlottesville, VA, USA

Background: humans are inherently social beings who experience physi-
ological and emotional benefits from social affiliation. however, given 
the presence of  negative symptoms, such as social anhedonia, it is 
unclear whether individuals with schizophrenia may experience similar 
benefits from social affiliation. using a novel fmri hand holding Task 
(coan et al., 2006), we are interested in whether social support in the 
form of  holding the hand of  an affiliative partner may attenuate neural 
reactivity to threat in individuals with schizophrenia. We further sought 
to develop a novel experimental task to create an affiliative relation-
ship within the laboratory that could then be examined in the fmri 
paradigm. The present pilot study examined whether (1) interactions 
with a researcher could build social affiliation through a series of  social 
affiliation enhancement tasks, (2) increases in social affiliation would be 
related to negative symptoms, (3) completing the fmri hand holding 
task is feasible.
Methods: participants (healthy controls; individuals with schizophrenia) 
will complete a series of social affiliation enhancement tasks (involving 
conversation, synchrony, team building) with a research partner, pre/post 
measures of social affiliation, the fmri hand holding Task, and assess-
ments of negative and positive symptoms and depression.
Results: data collection and analysis are ongoing, but paired t-tests with prelim-
inary data (n=15) indicate increases in social affiliation after interacting with 
a research partner (p < .05). additionally, correlations suggest that increases 
in social affiliation analyses are uniquely associated with lower levels of nega-
tive symptoms (p < .05), but not positive symptoms or depression. lastly, the 
majority of participants successfully completed all study procedures.
Conclusion: The current study demonstrates the ability to build social affili-
ation in the laboratory, the feasibility of task procedures, and the negative 
relationship between negative symptom severity and increases in affiliation. 
ongoing data collection will provide data from controls and individuals 
with schizophrenia that will allow us to examine the extent to which social 
affiliation attenuates neural threat responding in these two groups and 
whether such reactions are related to negative symptoms. funding support: 
university of maryland dean’s mri research initiative award.
id: 2083033

TranslaTing imaging findings in 
subJecTs aT uhr for psychosis inTo 
clinical pracTice.

philip mcguire, md phd frcpsych
Institute of Psychiatry, London, United Kingdom

Background: over the last ten years, the application of neuroimaging 
research has provided a great deal of new information about how the struc-
ture, physiology, neurochemistry and connectivity of the brain are altered 
in people who are at ultra high risk (uhr) for psychosis. furthermore, 
when uhr samples are subdivided according to subsequent clinical out-
comes, there are cross-sectional and longitudinal neuroimaging differences 
between subjects who go on to develop psychosis and subjects who do not. 
These findings suggest that neuroimaging measures could help to predict 
which uhr subjects are most likely to develop psychosis.

Methods: Two main approaches have been use to examine the relationship 
between neuroimaging measures in uhr subjects and clinical outcomes. 
first, neuroimaging data collected at presentation have been compared in 
subjects who do or do not develop psychosis in the period subsequent to 
scanning. This cross-sectional approach has been complemented by longi-
tudinal studies, which study uhr subjects at baseline and again at the end 
of a follow up period, during which time a proportion will have developed 
psychosis. These approaches have been applied to volumetric mri data, 
functional mri data, resting blood volume data, and f-dopa peT data.
Results: at presentation, uhr subjects who go on to develop psychosis differ 
from those who do not in having smaller medial temporal volumes, greater 
physiological activity in the medial temporal and prefrontal cortex and in the 
midbrain, and greater dopamine function in the striatum and midbrain. in 
uhr subjects who then make the transition to psychosis, there is a progres-
sive increase in medial temporal activity, a progressive reduction in medial 
temporal volume and a progressive increase in subcortical dopamine function.
Conclusion: There are significant neuroimaging differences between uhr 
subjects who are have similar clinical features at presentation, but have 
distinct clinical outcomes. statistical approaches such as machine learning 
provide a means of translating research findings at a group level into pre-
dictive tests that can be made on the basis of neuroimaging data from a 
single subject. a key challenge for neuroimaging research in psychiatry is to 
develop tools that can be used in a clinical setting to improve clinical care. 
a  number of multi-centre studies in large samples of uhr subjects are 
currently seeking to develop such tools.
id: 2091574

classificaTion of people WiTh 
TreaTmenT-resisTanT and ulTra-
TreaTmenT-resisTanT schizophrenia 
using resTing-sTaTe eeg and The neucube

carolyn mcnabb1; elisa capecci2; meghan mcilwain1; valerie 
anderson, phd1; nikola kasabov2; rob kydd3; bruce russell1

1. School of Pharmacy, University of Auckland, Auckland, New 
Zealand; 2. Knowledge Engineering and Discovery Research 
Institute (KEDRI), Auckland University of Technology, Auckalnd, 
New Zealand; 3. Psychological Medicine, University of Auckland, 
Auckland, New Zealand

Background: clozapine (clz) is uniquely effective for treatment-resistant 
schizophrenia (Trs) but may cause serious adverse effects and is not 
equally successful for all patients. electroencephalography (eeg) abnor-
malities in people with schizophrenia have been reported to both precede 
and result from treatment with antipsychotic medicines. in a previous anal-
ysis, we demonstrated that multilayer perceptron could be used to accu-
rately classify 87% and 100% of participants with ultra-treatment-resistant 
schizophrenia (uTrs) and Trs, respectively, using event-related potential 
data from auditory oddball, selective attention and go/no-go tasks. The 
current analysis explored the use of spiking neural networks to classify par-
ticipants with schizophrenia using resting-state eeg data collected with 
the eyes open and eyes closed.
Methods: We utilised eeg recordings from people with Trs who 
responded well to clz (Trs) or were receiving a combination of  two 
antipsychotics after failing treatment with clz monotherapy (uTrs). 
The analysis was conducted as part of  a larger cross-sectional study inves-
tigating biomarkers of  Trs; only participants with Trs (n=20) or uTrs 
(n=16) were included in this analysis. resting-state eeg with the eyes 
open and eyes closed was collected over two minutes at 500 hz using a 
26-channel eeg system (neuroscan). data were analysed using random 
sub-sampling cross validation in the recently proposed neucube frame-
work, a three-dimensional evolving spiking neural network system. data 
were too large to incorporate into the neucube in their raw state and so 
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every second time point was removed and a sample of  5000 data points 
was selected for each participant.
Results: We achieved 80% classification accuracy with the neucube using 
eyes-closed eeg data, with 82% of participants with Trs and 78% of par-
ticipants with uTrs being correctly classified. eyes-open data gave 75% 
classification accuracy, with 82% and 67% of Trs and uTrs groups cor-
rectly classified.
Conclusion: results demonstrated that the neucube was able to success-
fully differentiate people with Trs and uTrs using resting-state eeg 
data. future investigations will attempt to predict whether a person with 
treatment-resistant schizophrenia is likely to become ultra-treatment-resis-
tant based on eeg data collected before initiation with clozapine.
id: 2118179

higher-dimensional meTa-sTaTe 
dynamic analysis reveals suppressive 
effecTs of hallucinaTions and 
negaTive sympToms on connecTiviTy 
dynamism in resTing fmri

robyn miller1; maziar yaesoubi1,2; Jessica Turner3; daniel 
mathalon4; adrian preda5; godfrey pearlson6,7; Tulay adali8; 
vince calhoun1,2

1. The Mind Research Network, Albuquerue, NM, USA; 
2. Department of Electrical and Computer Engineering, University 
of New Mexico, Albuquerque, NM, USA; 3. Department of 
Psychology and Neuroscience, Georgia State University, Atlanta, 
GA, USA; 4. Department of Psychiatry, University of California 
San Francisco College of Medicine, San Francisco, CA, USA; 
5. Department of Psychiatry and Human Behavior, University 
of California Irvine School of Medicine, Irvine, CA, USA; 
6. Department of Psychiatry, Yale University School of Medicine, 
New Haven, CT, USA; 7. Olin Neuropsychiatry Research Center, 
Hartford, CT, USA; 8. Department of Computer Science and 
Electrical Engineering, University of Maryland Baltimore County, 
Baltimore, MD, USA

Background: network connectivity remains a central focus of much resting-
state fmri research. until very recently, most studies have assumed func-
tional network connectivity (fnc) to be effectively stationary in the resting 
brain. interest is growing however in the dynamical properties of network 
connectivity. our approach models fnc matrices computed on successive 
windowed segments of network timecourses (wfncs) as weighted sums 
of maximally temporally independent basis connectivity patterns (bcps). 
This approach is motivated by a desire to understand network connectiv-
ity dynamics in terms of (not necessarily observable) correlation patterns 
that “pipe in” and fade out of observed time-varying fncs in a relatively 
independent manner.
Methods: This study was conducted on a large fmri dataset (n=314; 163 
healthy (hc), 151 schizophrenia patients (sz)). data was preprocessed and 
decomposed into functional networks using group ica. wfncs were com-
puted from subject-specific network timecourses. five maximally mutually 
independent timecourses (Tcs) with associated bcps were then estimated 
from the wfncs using group temporal ica (tica). estimated Tcs were 
discretized into signed quartiles (reassigned values in {±1,±2,±3,±4} desig-
nating quartile position among same-sign Tc values)
Results: We focus here on the general dynamic behavior of  so-called 
meta-states. These are the length-five vectors of  discretized weights 
characterizing each subject’s wfnc at each time window. There are 
8^5 possible such meta-states and we investigate four inter-related mea-
sures of  dynamism in this state space. schizophrenia was significantly 
negatively correlated with all four measures of  connectivity dynamism 

(cd). in this work we explore the ways specific symptoms affect cd. in 
addition to the expected cd-suppressing role of  many negative symp-
toms, we also find that hallucinatory behavior correlates strongly with 
reduced cd.
Conclusion: using a higher-dimensional model of time-varying connectiv-
ity that has recently yielded strong and consistent evidence of reduced con-
nectivity dynamism in sz patients, we now present a more detailed picture 
of symptom effects. most negative symptoms are cd-suppressing as one 
might expect. however hallucinatory behavior, a central positive symptom 
of the disease, also exhibits strong, pervasive suppressive effects on con-
nectivity dynamism.
id: 2117384

alTered connecTiviTy WiThin and 
beTWeen TWo differenT salience 
relaTed neTWorks in people WiTh 
schizophrenia

Jun miyata, md. phd.1; nobukatsu sawamoto2; yasuo mori1; 
masanori isobe1; shinichi urayama3; Toshihiko aso3; hidenao 
fukuyama3; Toshiya murai1; hidehiko Takahashi1

1. Department of Psychiatry, Kyoto University, Kyoto, Japan; 
2. Department of Neurology, Kyoto University, Kyoto, Japan; 
3. Human Brain Research Center, Kyoto University, Kyoto, Japan

Background: dopamine dysfunction may lead to psychotic symptoms 
through an effect on salience processing (kapur, 2003). it has been sug-
gested that this dopamine dysfunction is driven by hippocampal overactiv-
ity, which influences midbrain dopamine neurons via inputs through the 
basal ganglia (lisman and grace, 2005). on the other hand, independent 
research suggests that there is a “salience network (sn)”, which comprises 
the insula and anterior cingulate cortex (acc). We used neuroimaging to 
investigate functional connectivity within and across these two different 
salience related networks in people with schizophrenia.
Methods: resting state functional mri (rsfmri) data were acquired 
from 55 schizophrenia patients (sc) and 46 age and gender matched 
healthy controls (hc), using T2*-weighted echo-planar sequences 
(Tr=2s, Te=30ms), on a 3T scanner. The rsfmri data were analyzed 
by independent component analysis (ica). Three networks of  interest 
were identified: hippocampal network (hn) (holmes et al, 2014), basal 
ganglia network (bgn) (robinson s et al, 2009), and sn. group dif-
ferences of  intra-network connectivity within each network were tested 
for both the hc>sc and sc<hc contrasts, using a clusterwise family 
wise error (fWe) correction across all 6 tests, yielding a threshold of 
p<0.0083 for each contrast. group differences in inter-network connec-
tivity were calculated by partial correlation between the time series of 
each network.
Results: in the intra-network connectivity analysis, sc showed both 
increased and decreased connectivity within the hn and bgn. in the inter-
network connectivity analysis, sc showed a significantly increased partial 
correlation between the bgn and sn (p<0.05, fWe corrected).
Conclusion: schizophrenia was associated with intra-network abnormali-
ties in both the hn and bgn, and with heightened coupling between the 
bgn and sn. These data provides further support for the role of altered 
medial temporal connectivity in the pathophysiology of schizophrenia, and 
also unites two different salience related networks.
reference
holmes m et al, human brain mapping. 2014;35(3):735–744.
kapur s. am J psychiatry. 2003;160(1):13–23.
lisman Je and grace aa. neuron. 2005;46(5):703–713.
robinson s et al, bmc neuroscience. 2009;10:137.
This work was supported by a grant-in-aid for scientific research c 
(26461767) from the Japan society for the promotion of science.
id: 2091197
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shared neural basis of schizophrenia 
and smoking during vieWing of 
smoking cues

florian muellerklein
MPRC - University of Maryland, Catonsville, MD, USA

Background: This study aims to investigate the neural basis of the high rate 
of smoking among schizophrenic patients through the use of smoking-
related images in a visual discrimination paradigm during functional mag-
netic resonance imaging.
Methods: Thirty-one normal controls (22 nonsmokers and 9 smokers) and 
thirty schizophrenic patients (18 nonsmokers and 12 smokers) participated 
in this study. during the task participants were asked to match one of the 
two pictures to a single target picture. There were three groups of pictures. 
one group consisted of smoking related scenes (like a hand holding a ciga-
rette ready to be lit). another group consisted of closely matching scenes 
(like a hand holding a pencil). The third group consisted of shapes. event 
types were organized into blocks. each block has 5 consecutive displays of 
a particular type of matching event. each event was displayed for 4 seconds 
with a jittered isi. data were analyzed by comparing four groups: normal 
control smokers (nc-sk), normal control nonsmokers (nc-nsk), schizo-
phrenia smokers (sz-sk) and schizophrenia nonsmokers (sz-nsk).
Results: nc and sz had no statistical difference in performance. There 
were no significant group differences in activations during the shape dis-
crimination for any group comparisons. however, during discrimination 
of smoking-related scene pictures, sz patients showed significantly higher 
activation in the ventralmedial prefrontal cortex, left cingulate and left 
superior frontal gyrus. When comparing nc smokers and nc non-smokers 
during discrimination of smoking-related scene pictures, smokers showed a 
significantly higher activation in the left superior frontal gyrus. When com-
paring sz smokers and sz non-smokers during discrimination of smoking-
related scene pictures, smokers showed a significantly higher activation in 
the left inferior frontal gyrus and significantly lower activation in the left 
postcentral gyrus.
Conclusion: both schizophrenia and smoking are marked by abnormal 
activation in the frontal regions. schizophrenic specific abnormalities are 
located in the ventralmedial prefrontal cortex and left insula. smoking 
abnormalities are located in the cingulate and frontal regions. high risk 
of smoking in schizophrenia may be associated with a shared abnormal 
network involving prefrontal, cingulate, and insula areas.
id: 2103195

The opTimal dopamine d2/3 recepTor 
occupancy by anTipsychoTics in 
paTienTs WiTh laTe-life schizophrenia: 
a [11c]-raclopride peT sTudy

shinichiro nakajima, md, phd
1. Centre for Addiction and Mental Health, Toronto, ON, Canada; 
2. Department of Neuro-Psychiatry, Keio University, Tokyo, Japan

Background: a safe therapeutic window of striatal dopamine d2/3 recep-
tors (d2/3r) by antipsychotics is between 65% and 80% in younger patients 
with schizophrenia. in contrast, the minimal therapeutic dose for late-life 
schizophrenia (lls) remains unknown. This study was aimed to find the 
optimal range of d2/3r occupancies by antipsychotics in lls.
Methods: This open-label prospective study included outpatients with 
stable schizophrenia (positive and negative syndrome scale [panss] 
scores ≤ 3 for positive symptoms), ≧50  years, treated with the same 
dose of  olanzapine/risperidone for ≧6  months. [11c]-raclopride posi-
tron emission tomography (peT) scans were performed before and after 
dose reduction. antipsychotic dose was gradually reduced to 60% of 

the baseline dose with a target dose not lower than the recommended 
dose. subjects were clinically followed-up for three-six months using 
panss, barnes akathisia scale (bas), simpson-angus scale (sas), 
and udvalg for kliniske undersøgelser side effect rating scale (uku). 
relationships between clinical outcomes and striatal d2/3r occupancies 
were assessed.
Results: 35 subjects (age=60 ± 7  years, panss=61.3 ± 14.4, olanzap-
ine/risperidone =20.8 ± 6.6/4.7 ± 2.9 mg/day) were included. 29 subjects 
remained stable after the dose reduction. panss total score decreased 
(p=.02), and total scores in saa, bas, and uku and serum prolac-
tin levels decreased (p<.001, p=.03, p<.001, and p<.001, respectively). 
d2/3r occupancies decreased from 67.6 ± 11.4% to 61.1 ± 11.0%. The 
baseline d2/3r occupancies were lower in those with clinical deteriora-
tion than those remained stable (55.4 ± 13.1 (38.3–56.1)% vs. 69.7 ± 9.9 
(45.9–88.0)%, p=.03). The lowest d2/3r occupancy associated with 
clinical stability was 45%. extrapyramidal symptoms (eps) were more 
likely shown with d2/3r occupancies higher than 60%. The d2/3r 
occupancies after dose reduction were not different between both 
groups (51.1 ± 18.6 (37.4–72.3) % vs. 63.1 ± 9.2 (48.3–76.6) %). There 
was a trend toward correlation between the changes in the putaminal 
d2/3r occupancy and sas (r = 0.39, p = .09) among the subjects with 
baeline eps.
Conclusion: antipsychotic dose reduction is feasible in stable patients with 
lls, improving side effects associated with decreases in d2/3r occupan-
cies. The results suggest that d2/3r occupancies by antipsychotics associ-
ated with a therapeutic window are lower in patients with lls (45%-60%) 
than previously reported in younger patients. further research is required 
to validate this finding.
id: 2068195

abnormal sTriaTal reWard response is 
associaTed WiTh TreaTmenT resisTance 
of negaTive sympToms in anTipsychoTic 
naïve schizophrenia paTienTs

mette odegaard nielsen, md, phd1; sanne Wulff, md1; henrik 
nørbak-emig, md1; e rostrup, md2,1; birte yding glenthøj, 
md, drmedsci1

1. Center for Clinical Intervention and Neuropsychiatric 
Schizophrenia Research, CINS,, Copenhagen University Hospital, 
Psychiatric Hospital Center Glostrup, Copenhagen, Denmark; 
2. Functional Imaging Unit,FIU, University Hospital Glostrup, 
Copenhagen, Denmark

Background: disturbances of the brain reward system are suggested to be 
central in the pathogenesis of negative symptoms. negative symptoms are 
often treatment resistant, but amisulpride has been found to improve nega-
tive symptoms, at least in a subgroup of patients. in this study we compare 
reward related brain activity in patients improving and not improving in 
negative symptoms after treatment with amisulpride.
Methods: fifty-nine antipsychotic naïve patients and 60 healthy controls 
were included. at baseline functional magnetic resonance imaging with a 
monetary rewarding game (a modified mid-task) was performed, and psy-
chopathology of the patients was characterised. patients were treated with 
individual doses of amisulpride (mean dose 269 mg) for six weeks, and the 
examinations were repeated. follow up data were complete in 41 patients 
and 49 healthy controls.
Results: patients had a mean baseline panss total score of 80, and the pos-
itive, general and total panss score improved after treatment (p<0.001). 
a subgroup of 14 patients had an improvement of negative symptoms of 
20% or more. These patients were older and had a higher baseline panss 
negative score (p<0.05). further, they improved more on general and total 
panss score (p<0.05). one way anova of reward anticipation activity 
showed a significant group difference in nucleus accumbens and caudatus 
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bilaterally (all p< 0.02), with the non-improving patients having a decreased 
reward response compared to healthy controls and the improving patients. 
repeated measure anova showed a significant group*time interaction, 
most pronounced in left caudate (p=0.001), with the healthy controls and 
the improvers decreasing and the non-improvers increasing in reward antic-
ipation activity after treatment.
Conclusion: The identified subgroup of  patients improving in negative 
symptoms can be characterized by older age, more severe negative symp-
toms and a more pronounced improvement on total and general panss 
score. further, they had a normal function of  the reward system at base-
line, while non-improving patients initially showed decreased striatal 
reward-activity. This finding together with the normalization of  striatal 
reward disturbance following treatment in non-improving patients sug-
gests that striatal reward disturbance might not be related to the nega-
tive symptom domain. The results are preliminary and analyses of  specific 
negative symptom items and possible reward disturbances in prefrontal 
regions are planned.
id: 2084439

a polygenic score of drd2 co-eXpression 
predicTs bold acTiviTy during Working 
memory performance

giulio pergola, phd1; pasquale di carlo1; leonardo fazio1; 
barbara gelao1; rita masellis1; antonio rampino1,2; giuseppe 
blasi2; alessandro bertolino1,2

1. Basic Medical Science, Neuroscience and Sense Organs, 
University of Bari ‘Aldo Moro’, Bari, Italy; 2. Psychiatry Unit, Bari 
University Hospital, Bari, Italy

Background: co-expressed genes are likely to be co-regulated and to 
cluster together in contributing to explain phenotypic variance. genetic 
variants in the d2 dopamine receptor pathway are associated with 
schizophrenia and its intermediate phenotypes, like working memory 
(Wm) cortical activity. however, it is not known whether drd2 genetic 
variation is part of  a common pathway characterizing risk for schizo-
phrenia phenotypes. We hypothesized that novel genetic variants associ-
ated with transcription levels of  genes in the d2 interactome would be 
associated with dorsolateral prefrontal (dlpfc) activity during Wm 
performance.
Methods: Weighted gene co-expression network analysis identifies clus-
ters of  co-expressed genes (modules) based on transcriptome microarray 
data (braincloud [1]). The sample included 199 subjects with postnatal age 
and rna integrity estimate >7.0. We selected the module including the 
probe for the mrna of the d2l isoform of the d2 dopamine receptor 
and computed its first principal component (module eigengene, me). d2l 
receptors are mainly post-synaptic and are known to modulate Wm physi-
ology. We used anova to investigate associations between snps within 
the module genes and the me. We collapsed the effects of  these snps into 
a polygenic score (ps) negatively correlated with the me (r squared=0.4). 
a sample of  125 participants performed the 2-back Wm task during fmri 
and we associated the ps of  each participant with dlpfc activity during 
2-back.
Results: The module included 85 genes and was enriched for genes involved 
in dna packaging (david, corrected p=.009). The me explained 33% of 
the module variance and was associated with eight snps surviving fdr 
correction for multiple comparisons at a threshold suitable for polygenic 
traits (corrected p<.25 [2]). dlpfc activity during Wm negatively corre-
lated with the ps (whole-brain cluster level bonferroni corrected p<.05; ps 
explained 23% of the variance).
Conclusion: shared variance among co-expressed genes was associated with 
genetic variants which also modulate a well-known intermediate phenotype 
of schizophrenia. results are consistent with the established role of d2l in 

the dlpfc further suggesting that drd2 is part of a common pathway. 
The robust fmri statistics suggest that investigating ensembles of genes is 
relevant to understand the relationship between specific molecular path-
ways and specific brain/behavioral traits.
1.colantuoni, c et al. nature, 2011. 478(7370): p. 519–23.
2.segre, av et al. plos genet, 2010. 6(8).
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comparaTive heriTabiliTy of 
brain sTrucTure and funcTion in 
schizophrenia

marco michael picchioni, phd1,7; Timothea Toulopoulou, 
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Kong, China; 3. SGDP Centre, Institute of Psychiatry, Psychology 
and Neuroscience, London, United Kingdom; 4. Department of 
Psychology, University of Bonn, Bonn, Germany; 5. Department 
of Psychiatry, National University of Ireland, Galway, Ireland; 
6. Psychology Research Laboratory, Harvard Medical School, 
McLean Hospital,, Belmont, MA, USA; 7. Department of 
Psychosis Studies, Institute of Psychiatry, Psychology and 
Neuroscience, London, United Kingdom

Background: The heritability of the brain’s structure and function in schizo-
phrenia remains elusive.
Methods: Total brain, grey and white matter and hippocampal volumes 
were established from structural mr images from twin pairs varying in 
their zygosity and concordance for schizophrenia. brain function was 
indexed using a verbal fluency functional probe.
Results: Whole brain, grey and white matter volumes were significantly 
heritable, while the hippocampus was more environmentally sensitive. 
There was a significant phenotypic correlation between schizophrenia and 
reductions in all the brain volumes except for left hippocampus. for whole 
brain and grey matter and the right hippocampal volumes the aetiologi-
cal links with schizophrenia were principally due to shared family environ-
ment. patients and their unaffected relatives developed greater activation 
in the left inferior frontal gyrus, and greater deactivation in the left hip-
pocampal and middle temporal gyri bilaterally. When the analysis was 
restricted to the unaffected relatives and healthy controls, a similar pattern 
was evident, with the unaffected relatives showing greater inferior frontal 
and left superior temporal activation, and greater right medial and lateral 
temporal deactivation. genetic modelling indicated a phenotypic corre-
lation between schizophrenia and increased activity in the inferior fron-
tal gyrus and reduced activity in the left middle temporal gyrus and left 
hippocampus.
Conclusion: Whole brain, grey and right hippocampal volume reductions 
and altered frontal, medial and lateral temporal activation are linked to 
schizophrenia. The volume changes principally through correlated famil-
ial risk, which is probably linked to the shared familial environment, 
altered medial and lateral temporal activity may be more intimately 
linked to the genetic risk for schizophrenia. The degree of  influence of 
aetiological factors varies between brain structures and their function, 
leading to the possibility of  a neuroanatomically specific aetiological 
imprint.
id: 2118393
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neural correlaTes of eXperimenTally 
induced speech-illusions in non-
clinical subJecTs: an fmri sTudy using 
The WhiTe noise paradigm

alexander michael rapp, md1; cornelia herbert1; Thomas 
ethofer2,1; michael erb2; melda arslan1

1. Department of Psychiatry, University of Tuebingen, Tuebingen, 
Germany; 2. Biomedical magnetic resonance, University of 
Tuebingen, Tuebingen, Germany

Background: research on the functional neuroanatomy of auditory verbal 
hallucinations so far focussed utmost on detection of spontaneous halluci-
nations. however, at least in subjects with elevated hallucination proneness, 
experimental speech illusion paradigms may induce phenomena similar 
to hallucinations. a  classical paradigm is the white noise paradigm (e.g. 
merckelbach and van de ven, J behav ther exp psychiat 32, 2001) which 
induced the illusion of hearing music in a remarkable proportion of healthy 
individuals in previous studies.
Methods: in this event-related functional magnetic resonance imaging 
(fmri) study, we investigated the neuroanatomy of speech and music illu-
sions using two adopted fmri versions of the white noise paradigm.
15 healthy subjects (10 female, all german native speakers) with no history 
of psychiatric treatment or disease were included and particpated in two 
fmri experiment and completed several personality questionaires includ-
ing the german versions of the spQ (schizotypal personality questionaire), 
pdi (peters delusion inventory) and lshs (launay-slade hallucination 
scale). subjects were selected out of a population of 132 university students 
that responded to advertisement for an fmri study on the basis of their 
spQ score and availability.
in fmri experiment 1, subjects were instructed to detect an earworm (wind 
of change from the german rockband the scorpions, a very popular piece 
of music) within white noise. experiment 2 was a word detection paradigm 
with white noise.
Results: The mean spQ total score in the sample was 30.6. in experiment 1, 
subjects had 1–28 false positive alarms. during false positive music detec-
tion, a predomantly left-lateralised network including inferior frontal and 
temporal brain regions was activated.
The rate of false positives was lower in the second paradigm. nevertheless, 
during speech illusion subjects showed robust activation of a predomi-
nantly left-lateralised language comprehension network.
Conclusion: This pilot study suggests the white noise paradigm reflects a 
promising approach to investigate neural correlates of experimentally 
induced auditory verbal hallucinations. results are discussed in the context 
oft the only previous fmri study using a similar paradigm. nevertheless, 
differences between speech illusions and hallucinations represent one of 
several important limitations.
id: 2119524

classificaTion of schizophrenia and 
bipolar paTienTs using sTaTic and 
dynamic resTing fmri connecTiviTy

barnaly rashid1,2; mohammad reza arbabshirani2; eswar 
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1. Electrical and Computer Engineering, University of New 
Mexico, Albuquerque, NM, USA; 2. The Mind Research Network, 
Albuquerque, NM, USA; 3. Olin Neuropsychiatry Research Center, 
Institute of Living, Hartford, CT, USA; 4. Departments of Psychiatry, 
Yale University School of Medicine, New Haven, CT, USA

Background: diagnosis of severe mental disorders such as schizophrenia 
and bipolar disorder has been a very challenging issue, as clinically the 

basis for diagnosis is comprised of the patient’s self-reported experiences 
and observed behavior over the longitudinal course of the illness. in this 
work, we propose a framework for automatic classification of schizophre-
nia, bipolar and healthy control subjects based on static and dynamic 
functional network connectivity (fnc) features. our results show that 
disrupted functional integration in schizophrenia and bipolar patients as 
captured by fnc analysis reveal powerful information for automatic dis-
criminative analysis.
Methods: after standard preprocessing, group independent compo-
nent analysis (ica) was applied to resting state fmri data. static fnc 
(sfnc) was estimated from subject-specific component time-courses 
(Tc), as measured by the sample covariance matrix. dynamic fnc 
(dfnc) was computed as the covariance between icn time-courses 
using a sliding window approach. The classifiers were trained using sup-
port vector machine with the features from sfnc, dfnc and combined 
features from both fncs. also the generalization error of  the proposed 
classifiers was estimated using a 10-fold cross-validation scheme.
Results: The static fnc approach showed an overall classification accu-
racy of 59.12%, whereas the dynamic fnc approach showed an overall 
classification accuracy of 84.28%. The combined static and dynamic fnc 
approach showed an overall accuracy of 88.68%. The confusion matrices 
are given in Table 1.
Conclusion: classification based on dfnc features provides more accu-
rate classification result compared to the sfnc based approach. The 
combined approach with features from sfnc and dfnc provides the 
highest overall classification accuracy, as these fncs are complementary 
(sfnc provides the average connectivity and dfnc provides the local 
connectivity at different time points). The promising results of  the pro-
posed approaches may help in differential diagnosis of  mental disorders. 
further study with more robust features from dfnc (e.g., transitions 
from one state to another) will provide an important tool to better clas-
sify different mental illness.
id: 2094437

schizophrenia-specific disrupTions 
in cogniTve conTrol neTWork 
connecTiviTy during resTing sTaTe fmri

amanda rodrigue, m.s.; david schaeffer; Jordan pierce; brett 
clementz; Jennifer mcdowell
Psychology, University of Georgia, Athens, GA, USA

Background: schizophrenia (sz) is a disorder characterized by problems 
in cognitive control (cc). These problems have been documented using 
imaging measures like resting state fmri (rsfmri), which show disrupted 
connectivity of networks that subserve cc. sz comparison groups are typi-
cally composed of healthy people with high cc, which may skew results 
toward differences in general cognitive abilities rather than those specific to 
sz. an alternative is to recruit comparison groups who are similar in cc 
to those with sz so as to identify connectivity disruptions unique to sz as 
opposed to those due to poor cc.
Methods: Two comparison groups were used: one more typical group (those 
with high cc; hcc) and one more appropriately matched to the sz group 
(those with low cc; lcc). participants completed a 9-minute rsfmri 
scan. data were motion corrected, smoothed (4mm), and aligned (mni 
template): melodic ica was used to remove noise components. “denoised” 
data were entered into a group ica to identify the cognitive control net-
work (ccn). results of the group ica were put into fsl’s dual regression, 
which results in a map identifying voxels that are significantly correlated or 
anti-correlated with the ccn. pair-wise comparisons (2 sample t-tests) were 
performed on the correlations arising from the dual regression. Two main 
patterns were of interest: a) sz-specific regions, or clusters of voxels that 
differentiated both healthy groups from the sz group and b) cc-specific 
regions, or clusters of voxels that differentiated lcc and sz groups from 
the hcc group.
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Results: sz-specific regions included the left inferior parietal lobule 
(anterior) and medial prefrontal cortex. Those with sz had lower con-
nectivity in both areas with the ccn than the lcc and hcc groups. 
cc-specific regions included the right and left inferior parietal lobule 
(posterior) and left middle temporal gyrus. The hcc group had higher 
connectivity with the ccn in both parietal lobules than the lcc and 
sz groups. also in those with hcc, temporal cortex was anti-correlated 
with the ccn, but was involved to a limited extent in those with lcc 
and sz.
Conclusion: using hcc and lcc groups when quantifying cc disruptions 
in sz may help identify circuitry disruptions that are specific to sz rather 
than general cc ability. identification of sz-specific disruptions may iden-
tify targets for treatment of cc problems which is important given that 
they are related to functional outcomes in the disorder.
id: 2107264

Time-specific alTeraTions in Working 
memory-relaTed beTa band acTiviTy 
in paTienTs WiTh schizophrenia 
sTudied WiTh meg While on and off 
anTipsychoTic medicaTion

dani rubinstein, b.a.1,2; daniel p eisenberg1; frederick W 
carver3; Tom holroyd3; daniel r Weinberger, md4; Jose apud1; 
richard coppola1,3; karen f berman1

1. CTNB, National Institute of Mental Health, Bethesda, MD, 
USA; 2. Neuroscience, Brown University, Providence, RI, USA; 
3. MEG Core Facility, National Institutes of Health, Bethesda, 
MD, USA; 4. Clinical Sciences, Lieber Institute for Brain 
Development, Baltimore, MD, USA

Background: While working memory (Wm) impairment and corresponding 
prefrontal dysregulation are well established in schizophrenia, a detailed 
understanding of temporal (millisecond) characteristics of these abnor-
malities is needed to clarify the pathophysiology and refine the treatment 
of this devastating disorder; therefore, we used magnetoencephalography 
(meg) to detect beta band activity during Wm and evaluated its modula-
tion by antipsychotic medication in patients with schizophrenia.
Methods: eighteen psychiatric inpatients with schizophrenia and 50 healthy 
individuals group-matched for age, sex, ethnicity, handedness, and Wm 
performance, completed 20-second trials of a 2-back Wm and 0-back con-
trol task (six trials per task condition) during neuromagnetic recording with 
a 275-channel whole head meg system. controls completed the task once, 
and the patients twice: after at least 2 weeks of atypical antipsychotic medi-
cation treatment, and after at least 2 weeks of placebo treatment in a coun-
terbalanced and double-blinded fashion. synthetic aperture magnetometry, 
an adaptive beamforming technique, was used to localize beta band (14-
30hz) activity in 200ms windows time-locked to responses, in the 2-back 
relative to the 0-back condition. voxelwise t-tests for group and medication 
comparisons were performed using afni.
Results: Wm-related activation, measured by differences in beta band desyn-
chronization between 2-back and 0-back during the pre-response period (peak-
ing at 300 to 100ms before responses), was reduced in unmedicated patients 

compared to controls in bilateral prefrontal cortex (pfc) and increased in 
visual cortex (p<0.05, fdr corrected). medication treatment attenuated 
these differences with trend level significance (p<0.005, uncorrected).
Conclusion: These results extend prior accounts of pfc dysfunction in 
schizophrenia by demonstrating that even when achieving similar Wm 
accuracy as controls, during a specific epoch of task performance patients 
show attenuated pfc beta band activation that may be ameliorated by 
antipsychotic treatment. The temporal specificity of this finding suggests 
that only select cognitive processes during Wm task engagement may be 
particularly relevant to pfc dysfunction in schizophrenia, though better 
dissection of such cognitive components and delineation of how neurolep-
tic therapy might improve (or obscure) this particular abnormality await 
future translational work.
id: 2115291

alTeraTions in brain acTivaTion during 
cogniTive empaThy are relaTed To 
social funcTioning in schizophrenia
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1. Psychiatry and Behavioral Sciences, Northwestern University, 
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Feinberg School of Medicine, Chicago, IL, USA; 4. Psychiatry, 
Psychotherapy, Psychosomatics, Aachen University, Aachen, 
Germany; 5. Psychology, University of Chicago, Chicago, IL, 
USA

Background: impaired cognitive empathy (i.e. understanding the emo-
tional experiences of others) is associated with poor social functioning in 
schizophrenia. however, it is unclear whether the neural activity underlying 
cognitive empathy relates to social functioning. This study examined the 
neural activation supporting cognitive empathy performance and whether 
empathy-related activation during correctly performed trials was associated 
with self-reported cognitive empathy and measures of social functioning. 
investigating this relationship can elucidate potential biological markers to 
guide intervention development.
Methods: individuals with dsm-iv diagnosed schizophrenia (n=30) and 
healthy controls (n=24) completed a cognitive empathy paradigm during 
a 3T functional magnetic resonance imaging scan. The paradigm assessed 
the ability to take the perspective of  others who experienced anger, fear, 
disgust, sadness, happiness, and neutrality. neural activity correspond-
ing to correct judgments about the expected emotional expression in a 
social interaction was compared in schizophrenia subjects relative to 
control subjects. data was processed using afni to examine the percent 
change in the blood oxygenation level-dependent and a whole-brain anal-
ysis generated between-group differences clusters corrected for multiple 
comparisons. participants also completed a self-report measure of  empa-
thy and two social functioning measures (social competence and social 
attainment).

Table 1. confusion matrices for all classification approaches

static fnc approach  
(predicted class)

dynamic fnc approach  
(predicted class)

combined static and dynamic  
fnc approach (predicted class)

True 
class

healthy schizophrenia bipolar healthy schizophrenia bipolar healthy schizophrenia bipolar
healthy 40 18 3 55 3 3 54 5 2
schizophrenia 9 39 12 5 50 5 5 51 4
bipolar 7 16 15 4 5 29 1 1 36

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

Neuroimaging, Functional  S239 

Results: schizophrenia subjects demonstrated significantly lower accuracy 
in task performance and were characterized by hypoactivation in empathy-
related frontal, temporal, and parietal regions as well as hyperactivation 
in occipital regions compared to control subjects during accurate cogni-
tive empathy trials. a  cluster with peak activation in the supplementary 
motor area (sma) extending to the anterior midcingulate cortex (amcc) 
correlated with task accuracy, social competence, and social attainment in 
schizophrenia subjects but not controls.
Conclusion: These results suggest that neural correlates of cognitive empa-
thy may be promising targets for interventions aiming to improve social 
functioning. specifically, brain activation in the sma/amcc region could 
be used as a biomarker for monitoring treatment response and help guide 
future research to improve recovery-oriented treatment and community-
based outcomes.
id: 2084184

cerebral blood floW reveals 
relaTionships of Three schizophrenia 
sympTom dimensions WiTh amygdala, 
heschl’s gyrus, and anTerior 
cingulaTe corTeX

Werner strik, md1; katharina stegmayer1; andrea federspiel1; 
roland Wiest2; sebastian Walther1

1. Univ. Hosp. of Psychiatry, Bern, Switzerland; 2. Center of 
Advanced Neuroimaging, University of Bern, Bern, Switzerland

Background: in order to match behavioural dimensions to specific brain 
circuitries, we developed the bern psychopathology scale (bps) grouping 
psychotic symptoms into three biologically relevant dimensions, related 
to language, motor and emotional dysregulation. The aim of the present 
study was to investigate whether these dimensions could be linked to abnor-
malities in resting state cerebral blood flow (cbf) in the respective brain 
systems.
Methods: 44 patients with schizophrenia (dsm-5 criteria; 59% men, mean 
age 38) underwent structural 3T-mr imaging. all patients but four were 
treated with typical or atypical antipsychotics. psychopathology was 
assessed with the positive and negative syndrome scale (panss) and 
the bps. based on the severity of bps ratings, patients were grouped into 
three groups in each dimension (severe, mild, no dysregulation). cbf was 
measured by arterial spin labeling and was analyzed with own maTlab 
programs. The primary focus of the analyses was the effect of the symp-
tom dimensions on cbf. cbf differences were explored among subgroups 
using whole brain anovas to cbf data.
Results: subgroups did not differ in duration of illness, number of episodes, 
chlorpromazine equivalent dosage, panss scores, duration of education, 
age, gender or global cerebral blood flow. Whole brain analysis revealed dif-
ferent cbf patterns for each dimension. language dysregulation was asso-
ciated with increased cbf in right heschl’s gyrus (p(feW-corr)=0.039), 
while motor dysregulation was associated with increased cbf in the left 
acc (p(feW-corr)=0.024). emotional dysregulation showed no effect 
applying family wise error correction for multiple comparision. however, 
exploratory analysis revealed a main effect of emotional dysregulation in 
the left amygdala (p<0.001-uncorr).
Conclusion: using the bps dimensions, we identified subgroups of patients 
based on the severity of psychotic symptoms referring to language, motor and 
emotional dysregulation. The associations of these symptom dimensions with 
regional cbf patterns were meaningful and specific for the respective brain cir-
cuitries: heschl’s gyrus as part of the language system, amygdala as crucial for 
emotional regulation, and the acc for higher order motor control. The results 
indicate a central role of different specialized brain systems in generating the 
different symptom patterns of schizophrenia, and provide further evidence that 
biological and clinical heterogeneity of schizophrenia can be disentangled.
id: 2094721

resTing sTaTe neTWork disrupTions in 
The language circuiTry relaTed To 
formal ThoughT disorders

Werner strik, md1; karin laimböck1; sebastian Walther, m.d.1; 
a federspiel1; Thomas J müller1; r Wiest2; h horn1

1. Univ. Hosp. of Psychiatry, Bern, Switzerland; 2. Institute 
of Diagnostic and Interventional Neuroradiology, Inselspital, 
University of Bern, Bern, Switzerland

Background: language related symptoms in schizophrenia include audi-
tory verbal hallucinations and formal thought disorders like incoherence 
or mutism. in a functional imaging study abnormal network dynamics was 
found in the language system during formal thought disorders (fTd) in 
schizophrenia. in particular, severe formal thought disorders were specifi-
cally related to functional mri findings indicating neural hyperexcitation 
in language related sensory and motor areas; further gray matter volume 
was reduced in Wernicke’s region (horn et  al. 2009). in a recent resting 
state study on the semantic network, broca’s region was discoupled from 
the language network during formal thought disorders (horn et al. 2012).
Methods: 17 schizophrenic patients performed a semantic task and were 
measured with bold fmri. 6 patients had severe fTd, 9 patients had no 
fTd, and two patients had mild fTd assessed with a clinical rating scale. 
four regions of the semantic network previously determined as independent 
components were applied as seed regions for granger causality mapping 
(gcm). positive and negative values were compared with unpaired t tests.
Results: in two cortical regions, gcm was decreased in thought disordered 
patients. further, an abnormal modulatory impact of cortical and subcorti-
cal regions on the left inferior frontal gyrus was found.
Conclusion: The study confirmed abnormal semantic network dynamics 
in fTd. in addition to previous findings of a general hyperactivity of the 
language system and a discoupling of relevant functional components, the 
present study indicates that the possible causal direction of the disconnec-
tion involves the modulation of the motor components of the language 
system by executive regions, rather than a functional discoupling of the 
language system’s downstream functions.
id: 2140655

menTalizing impairmenT in 
schizophrenia: an fmri sTudy of social 
and conTeXTual inTegraTion

stephanie sutliff, msc1,2; damien vistoli2,3; marie-audrey 
lavoie2,3; philip Jackson2,4; amélie achim1,2

1. Psychiatry and neurosciences, Université Laval, Québec, QC, 
Canada; 2. Centre de recherche de l’Institut universitaire en 
santé mentale de Québec, Québec, QC, Canada; 3. Psychology, 
Université Laval, Québec, QC, Canada; 4. Centre interdisciplinaire 
de recherche en réadaptation et intégration sociale, Québec, QC, 
Canada

Background: mentalizing deficits are a well-documented feature of schizo-
phrenia. importantly, mentalizing involves not only integrating social cues, 
but also contextual information, to build and adapt mental state inferences. 
To further explore the cognitive processes and associated neural networks 
of mentalizing in schizophrenia, this study examines whether these deficits 
are strictly related to the social nature of an inference, or also to the level 
of contextual integration.
Methods: We employed a novel fmri paradigm in which participants had 
to infer and select the cause of written scenarios between two choices. 
These scenarios fit a 2 (social vs. nonsocial) x2 (congruent vs. incongru-
ent context) design. social or nonsocial events were presented, followed 
by the addition of context: congruent context was designed to confirm 
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a spontaneous inference (about the cause of the event), and incongruent 
context was to provoke an adaptation of the inference. 15 patients with a 
schizophrenia spectrum disorder and 19 age- and gender-matched controls 
underwent scanning.
Results: results showed only a main effect of group (f=42.37, p<.001) and 
context (f=7.79, p=.006) on response accuracy, and no interactions were 
found. for social vs. nonsocial events, patients and controls both recruited 
the mentalizing network, including the medial prefrontal cortex, precuneus, 
temporoparietal junction (TpJ), and temporal poles. patients exhibited 
heightened neural activation compared to controls in the anterior cingulate 
cortex (acc), superior parietal lobe, insula, and striatum. for the incon-
gruent vs. congruent context, both groups showed activation in the inferior 
frontal gyrus, TpJ, caudate, and thalamus. patients differed from controls, 
displaying more activation in the cingulate cortex, supplementary motor 
area, insula, and fusiform gyrus.
Conclusion: These results suggest that patients with schizophrenia recruit a 
similar network as controls for attributing mental states. however, patients 
seem to recruit additional resources for both social and contextual condi-
tions. although the task presented neutral social events, regions typically 
associated with emotional processing, including the ventral acc, insula, and 
striatum were also activated in patients. This may suggest aberrant emotional 
attributions, particularly in social conditions. overall, while typical mental-
izing network appears to be recruited in patients, hyperactivation outside this 
network may be linked with mentalizing impairment in schizophrenia.
id: 2117905

self-oTher boundary in schizophrenia: 
ToWard a body-cenTered frameWork of 
social impairmenTs
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Netherlands; 3. Psychiatry, Vanderbilt University, Nashville, TN, 
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Background: it is commonly accepted that empathy, and social function-
ing in general, requires, at some level, an integration of  self  and other. 
individuals with schizophrenia have profound social functioning abnor-
malities, and altered self-other boundaries have long been associated 
with illness. in a collection of  studies, we examine basic mechanisms of 
self-other integration difficulties in schizophrenia and speculate on how 
these low-level impairments might cascade into their real-world social 
difficulties.
Methods: in one study, we examined brain activation in the so-called mirror 
neuron system during action imitation. successful action imitation requires 
a shared representation of self  and other. The mirror neuron system, a net-
work of brain regions that respond during action observation and action 
execution, provides a mechanism that allows for such resonance between 
self  and other. in a second study, we investigate body ownership in patients 
with schizophrenia by using a well-known body illusion in which synchro-
nous tactile stimulation applied to one’s own unseen hand and a visible rub-
ber hand often provides the sensation of ownership over the rubber hand.
Results: individuals with schizophrenia show less finely-tuned activation 
for relevant social information in posterior aspects of the mirror neuron 
system. They underactivate this system during action imitation and over-
activate this system during non-imitative action execution. We also present 
evidence for an altered sense of body ownership in schizophrenia. patients 
more readily adopt a rubber hand into the representation of their own body, 
suggesting that patients have a more flexible sense of their body in space.
Conclusion: We argue that on a basic bodily level, self-other distinctions 
are already blurred in schizophrenia and might result in disorganized self-
other integration with regard to mental states. This could manifest in the 
clinical presentation of schizophrenia, which is marked both by heightened 

self-other integration (e.g. paranoia) and weakened self-other integration 
(e.g. social withdrawal and poor theory of mind).
id: 2093532

laTeral prefronTal acTivaTion during 
cogniTive conTrol of Task-relevanT 
emoTional informaTion predicTs social 
funcTioning in early psychosis

laura magdalen Tully, ph.d.; stefania ashby; Tyler a lesh, 
ph.d.; cameron s carter, md; Tara a niendam, ph.d.
Psychiatry, UC Davis, Sacramento, CA, USA

Background: cognitive control of emotion, reliant on fronto-limbic cogni-
tive control mechanisms, particularly the lateral prefrontal cortex (lpfc), 
is fundamental for successful navigation of the social world. lpfc dysfunc-
tion is well established in psychosis, but how it contributes to core symptoms 
and social impairments remains unclear. consistent with the diathesis-stress 
model, lpfc dysfunction may be a biological vulnerability that in the pres-
ence of social stressors contributes to symptoms and social impairments 
via impaired cognitive control of emotion. We investigated whether early 
psychosis (ep) participants show lpfc deficits during cognitive control of 
emotion, and whether these lpfc deficits prospectively predict symptoms 
and real-world social behavior measured using a smartphone application.
Methods: ep participants aged 14-30 were recruited from the uc davis 
early psychosis programs. demographically matched healthy controls 
(hc) were recruited from the sacramento community. during fmri, ep 
and hc participants completed the emotion stroop, which dissociates cog-
nitive control of task-relevant emotional information (emotion conditions) 
and task-irrelevant emotional information (gender conditions). following 
the fmri scan, ep participants used a smartphone application for a 4-week 
period to complete daily surveys assessing quantity and quality of social 
contact, and weekly surveys assessing symptoms.
Results: preliminary results indicate that, compared to hcs, ep partici-
pants have reduced lpfc activation during cognitive control of task-rel-
evant versus task-irrelevant emotional information (whole-brain p<0.01 
uncorrected). moreover, among eps, higher lpfc activation during cog-
nitive control of task-relevant emotional information related to higher 
self-reported social enjoyment and daily mood. enrollment is ongoing. 
additional relationships between lpfc activation and the quantity and 
quality of social contact will be examined.
Conclusion: results are consistent with previous findings of reduced lpfc 
activation during cognitive control of emotion in psychosis. moreover, 
intact lpfc functioning in ep may contribute to important social factors 
and better social functioning.
id: 2119518

neural correlaTes of empaThy for pain 
in schizophrenia: preliminary resulTs 
using fmri.
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QC, Canada; 3. Département de Psychiatrie et Neurosciences, 
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Background: behavioral evidences of empathy impairments (i.e, impair-
ments in sharing and understanding the emotional states of others) have 
been increasingly reported in the literature on schizophrenia over the past 
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years. however, the neural bases of these deficits are largely understudied 
and remain unclear.
This study aimed to investigate the neural correlates of empathic disor-
ders in schizophrenia using the classic and well-validated task consisting in 
observing and evaluating painful vs. neutral scenarios (1).
Methods: fifteen schizophrenia patients and 21 healthy controls, 
matched for gender and age, participated in this study. during fmri, 
participants were presented with sequences of  pictures (pseudo-dynamic 
presentation) of  hands engaged in everyday life actions (e.g., cutting a 
slice of  vegetable). picture sequences were manipulated such that they 
ended either with a painful or a neutral event. These two types of  stimuli 
defined our two main conditions: pain and nopain. participants’ task 
was to evaluate how painful each situation would be by moving a cursor 
on a visual analogue scale (transformed thereafter into a rating score).
Results: both groups rated the painful pictures higher than the neutral ones. 
no difference between groups was found. at the neural level, contrasting 
pain and nopain conditions in healthy controls showed the expected pat-
tern of activation in the pain matrix regions, i.e, the anterior midcingulate 
cortex (amcc), extending to the supplementary motor area (sma) and 
the anterior cingulate cortex (acc), as well as the bilateral anterior insula 
(ai). in patients, these regions were also activated but at a lesser extent. The 
between-group comparison showed a significant difference in activation in 
the acc only.
Conclusion: although no group difference was found at the behavioral 
level, these preliminary findings show abnormal activation of the acc in 
patients during empathy for pain. a  recent metaanalysis shows that this 
region is associated with the automatic and affective (as opposed to cogni-
tive and evaluative) aspect of empathy (2). our results then suggest that 
this particular aspect of empathy is impaired in schizophrenia. The pres-
ent study contributes to refine our comprehension of the empathic impair-
ments in schizophrenia.
ref.: (1) Jackson p.l et al. (2005). neuroimage24(3), 771-9; (2) fan y. et al. 
(2011) neurosci. and biobehav. rev.35, 903-11.
id: 2118008

meTacogniTion and prefronTal 
funcTional connecTiviTy in firsT 
episode psychosis

Jenifer lynn vohs, ph.d.1; Tom a hummer1,2; paul h lysaker1,3; 
michael matthew francis, md1; bethany l leonhardt, psy d1; 
emily liffick1; nikki f mehdiyoun1; alan breier1

1. Psychiatry, Indiana University Psychotic Disorders Program, 
Indiana University School of Medicine, Indianapolis, IN, USA; 
2. Department of Radiology and Imaging Sciences, Center 
for Neuroimaging, Indiana University School of Medicine, 
Indianapolis, IN, USA; 3. Roudebush VA Medical Hospital, 
Indianapolis, IN, USA

Background: metacognition involves recognition of cognitive processes, 
including thoughts, feelings, and an array of complex contextual informa-
tion about the self  and others. patients with first episode psychosis (fep) 
have altered metacognitive capacity, which has been linked to a number of 
behavioral correlates and poor outcomes. less is known however about the 
neural systems associated with metacognition in this population. The pur-
pose of this study was to elucidate the possible link between metacognition 
and prefrontal cortex (pfc; associated with self  reflectivity and higher order 
cognitive processes) functional connectivity at rest in persons with fep.
Methods: participants (n=19; 13 male; mean age 23.2 yrs) were recruited 
through the prevention and recovery center for early psychosis, diag-
nosed with a psychotic illness, and had initiated treatment within the last 
5  years. participants were assessed for metacognitive capacity using the 
indiana psychiatric illness interview. each participant also underwent 
fmri with a siemens 3T Trio scanner during a 6-minute resting-state scan. 

after standard preprocessing, each participant’s fmri time-series was 
bandpass-filtered (0.01-0.8 hz), and physiological noise effects were reduced 
by regressing out mean white matter and csf signals. To characterize pfc 
functional connectivity, the correlation of the average time series from the 
middle frontal gyrus (mfg; separately on each side) with each voxel’s time 
series was then calculated.
Results: on each side, patients’ total metacognition score was negatively 
correlated with lateral pfc functional connectivity with a large cluster in 
medial pfc (p < .05, corrected for multiple comparisons). in other words, 
functional connectivity with seed regions in lateral pfc (mfg) was higher 
in medial pfc in persons with lower metacognition. results suggest that 
the metacognitive deficits observed in fep may be in part due to altered 
functional connectivity of resting state circuitry in middle frontal gyrus.
Conclusion: These findings support the hypothesis that network connec-
tions relevant to metacognition may be affected by cortical hyperexcit-
ability and reduced cortical efficiency, a finding consistent with previous 
studies demonstrating frontal hyperactivation in schizophrenia. This link 
represents an important step in understanding the path through which the 
biological roots of psychotic illness may culminate into a disrupted life.
id: 2109696
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Background: social anhedonia has been considered to be an important 
indicator for the development of schizophrenia spectrum disorders. The 
purpose of the present study was to explore whether abnormalities of cor-
tico-striatal functional connectivity has been demonstrated in individuals 
with high social anhedonia.
Methods: fifteen participants who scored high (mean score = 16.67, sd=2.66) 
and 15 participants who scored low (mean score  =  2.00,sd=1.31) on the 
chapman social anhedonia scale were recruited to undertake the resting state 
functional mri scanning. The two groups did not differ in terms of age and 
gender proportion. according to previous study (martino et al., 2008), we used 
the 6 subdivisions of striatum on each hemisphere as seeds, including nucleus 
accumbens (nacc), ventral caudate, dorsal caudate, dorsal caudal putamen, 
dorsal rostral putamen and ventral rostral putamen. The voxel-wise functional 
connectivity analyses were conducted between the mean time series of each 
seed and the whole brain. after transferring the r to z, the glm analyses were 
conducted to compare the group differences with age and gender as covariates.
Results: hyper-connectivity was demonstrated in individuals with social 
anhedonia be-tween cortex and striatum: 1) nacc and superior temporal 
gyrus (ba41), 2)  ventral caudate and superior temporal gyrus (ba22), 
3) dorsal caudate and medial frontal gyrus (ba6), 4) dorsal rostral putamen 
and medial frontal gyrus (ba8), and 5)  dorsal rostral putamen and cau-
date. on the other hand, hypo-connectivity was observed in individuals with 
social anhedonia in the following regions: 1) ventral caudate and superior 
frontal gyrus (ba10); 2) dorsal caudate and middle temporal gyrus (ba21); 
and 3) dorsal caudate and superior temporal gyrus (ba38). The correlation 
analyses in individuals with high social anhedonia further showed that, the 
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functional connectivity between dorsal caudate and superior temporal gyrus 
(ba38) was inversely associated with the social anhedonia scores (r = -0.57).
Conclusion: altered cortico-striatal functional connectivity was found to be 
associated with social anhedonia, especially the connectivity between the 
striatum and the temporal/frontal lobe. These empirical findings support the 
dysconnectivity hypothesis in patients with schizophrenia and shed light on 
the early changes of brain functions in these at-risk individuals for psychosis.
id: 2087089

neural correlaTes of prospecTive 
memory impairmenTs in schizophrenia

ya Wang1; X chen1,2; y Wang1; T yang1; l zou1,2; J huang1; feng-hua 
li3; a chen3; Wei-hong Wang3; han-feng zheng4; eric fc cheung, 
frcpsych, fhkcpsych5; d shum6; raymond ck chan, ph.d.1

1. Institute of Psychology, Chinese Academy of Sciences, Beijing, 
China; 2. University of Chinese Academy of Sciences, Beijing, China; 
3. School of Psychology, Southwest University, Chongqing, China; 
4. Department of Psychiatry, Beibei Mental Health Center, Chongqing, 
China; 5. Castle Peak Hospital, Hong Kong Special Administrative 
Region, China; 6. Behavioural Basis of Health Program, Griffith 
Health Institute, Griffith University, Gold Coast, QLD, Australia

Background: prospective memory (pm) refers to remember to do some-
thing at a future time. schizophrenia is characterized by pm impairments 
which are thought to be correlated with their prefrontal cortex deficits but 
have never been examined directly. The present study aimed to examine 
brain activation abnormalities during pm task in schizophrenia patients.
Methods: Twenty two schizophrenia patients and 25 matched healthy con-
trols were scanned in a 3-T mri machine while performing a pm task.
Results: The results showed that schizophrenia patients demonstrated a 
decreased brain activations in bilateral middle frontal gyri [brodmann area 
10 (ba 10)], the left inferior frontal gyrus, the left cingulate gyrus, the right 
superior temporal gyrus, the right parahippocampal gyrus, the left precu-
neus and the left putamen compared with healthy participants. moreover, 
weakening of functional connectivity between bilateral middle frontal gyri, 
medial frontal gyrus, cingulated gryus, precuneus, and putamen were also 
observed in schizophrenia patients.
Conclusion: our findings confirmed the importance of prefrontal cortex in 
pm performance, and indciated hypofrontality in schizophrenia patients 
while performing a pm task. The inefficient brain functional connectivity 
may also be associated with pm deficits in schizophrenia.
id: 2082739

conTribuTion of subsTanTia nigra 
gluTamaTe To predicTion error signals 
in schizophrenia: a combined magneTic 
resonance specTroscopy/funcTional 
imaging sTudy

david matthew White, mph, mpa; nina kraguljac; meredith 
amanda reid; adrienne carol lahti, md
Psychiatry & Behavioral Neurobiology, University of Alabama at 
Birmingham, Birmingham, AL, USA

Background: hypofunction of n-methyl-d-aspartate receptors on 
γ-aminobutyric acid neurons could lead to excess glutamate (glu) release in 
schizophrenia. because the substantia nigra (sn) receives glu projections from 
cortical areas, increased cortical glu transmission could affect sn dopamine 
(da) transmission. reward learning tasks are known to modulate the da sys-
tem. prediction errors (pe) occur when reward outcomes differ from predic-
tions and this in turn alters da firing rates. magnetic resonance spectroscopy 
(mrs) of the sn and fmri during pe were used to compare patients with 

schizophrenia (sz) and healthy controls (hc). We hypothesized that in sz 
(1) glutamate+glutamine (glx) in sn is elevated, (2) the relationship between 
blood-oxygen-level dependent (bold) signal and pe in the midbrain and 
striatum is aberrant, and (3) elevated glx is related to abnormal pe signaling.
Methods: 22 stable, medicated sz and 19 matched hc completed a proba-
bilistic monetary reward decision task. imaging was done on a 3T scan-
ner. fmri was acquired using the gradient recalled epi sequence (Tr/
Te = 2000/25ms, fov = 192mm, 6mm slices). fmri data were preprocessed 
and analyzed in spm8. at the 1st level decisions and reward presentations 
were included as regressors in a general linear model. reward presen-
tations were parametrically modulated by their respective pe. contrasts 
for the linear effect of pe in the midbrain and striatum were entered into 
2nd level analyses using two sample t-tests with small volume correction 
(p<.05). images were acquired using a turbo spin echo sequence with mag-
netization transfer contrast to visualize the left sn and aid in placement of 
the mrs voxel (13mm3). mrs was collected with the press sequence and 
analyzed in jmrui. glx was quantified with respect to creatine (glx/cr). 
an ancova, controlled for age and smoking, was conducted to compare 
glx levels between groups. statistical parametric maps for the linear effect 
of pe were correlated with glx in hc and sz.
Results: sz had elevated sn glx, and demonstrated a significantly greater 
relationship between bold and pe in the midbrain and striatum com-
pared to hc. a correlation between glx and midbrain pe bold signal 
was present in hc but not in sz.
Conclusion: We found elevated sn glx related to pe abnormalities in sz, 
supporting that nmda hypofunction may be underlying observed deficits, 
suggesting a possible pathophysiological mechanism that could be utilized 
as biomarker for targeted interventions.
id: 2119229

imaging oXyTocin in schizophrenia: 
oXyTocin aTTenuaTes neural acTiviTy 
in The amygdala and TemporoparieTal 
JuncTion during a decision-making Task 
incorporaTing impliciT facial processing

rebekah Wigton1; michaela Johns1; bruno averbeck2; sukhi s shergill1

1. Cognition, Schizophrenia and Imaging Laboratory, Institute 
of Psychiatry, King’s College London, London, United Kingdom; 
2. Laboratory of neuropsychology, NIMH, Besthesda, MD, USA

Background: schizophrenia is very often a severe chronic and debilitat-
ing mental illness, frequently accompanied by social deficits that hinder 
individuals’ abilities to interact with, and integrate in, society. such social 
problems are not effectively treated by anti-psychotic medication and psy-
chosocial interventions show limited gains. oxytocin has emerged as a 
putative therapeutic agent for treating social deficits in schizophrenia.
Methods: We scanned 20 patients with schizophrenia after taking either an 
oxytocin (40iu) or matching placebo nasal spray. during each scan, par-
ticipants performed a decision-making task incorporating faces of varying 
social valence which were stochastically rewarded. participants were pre-
sented with two faces, either a happy and an angry face or two neutral faces 
of different identities and were asked to identify which face they thought 
was more likely to be rewarded.
Results: it was found that oxytocin administration exerted a positive pro-
social effects in the patients with schizophrenia by attenuating the nor-
mal bias toward choosing a happy face - or attenuation of  the aversion 
toward an angry face - which was accompanied by the attenuation of  neu-
ral activity in social regions including the amygdala and temporoparietal 
junction (TpJ).
Conclusion: These findings demonstrate that oxytocin administration 
is capable of inducing a robust effect on neural activity in patients with 
schizophrenia in similar regions as healthy controls with potentially ben-
eficial prosocial effects.
id: 2114194
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inTrinsic connecTiviTy during a TrusT 
game in persecuTed schizophrenia 
paTienTs and monozygoTic TWins

krista Wisner, ma1; craig moodie2; melissa Johnson3; angus 
macdonald iii1,4

1. Psychology, University of Minnesota, Minneapolis, MN, USA; 
2. Neuroscience, University of Minnesota, Minneapolis, MN, 
USA; 3. Psychology, Pittsburgh VAMC, Pittsburgh, PA, USA; 
4. Psychiatry, University of Minnesota, Minneapolis, MN, USA

Background: persecutory ideation is a symptom that can have devastat-
ing consequences, and has low heritability. using a socio-economic deci-
sion-making task during fmri we parametrically evaluated persecutory 
ideation through trusting behaviors, and characterized the connectivity 
associated with this symptom.
Methods: Thirty-eight individuals with schizophrenia and 21 pairs of dis-
cordant monozygotic twins were scanned while completing the task which 
differentiated forms of distrust to measure rational mistrust (chance of 
a loss decided by a partner who has incentive to betray) and suspicious-
ness (chance of a loss decided by a partner who has no incentive to betray) 
across conditions varying in financial risk. persecutory ideation was addi-
tionally assessed using levels of suspiciousness from the bprs (patients) 
and traits of alienation from the mpQ (twins). Twins were discordant for 
high/low alienation. connectivity networks from fmri data were tested in 
multivariate regression models for prediction of persecutory ideation. Two 
alternative hypotheses were tested: persecutory ideation was associated 
with dysfunction of 1) a frontal-striatal-amygdala circuit, or 2) a temporal-
parietal-hippocampal circuit.
Results: in patients with schizophrenia the temporal-parietal-hippocampal 
circuit significantly predicted persecutory ideation (f= 2.94, p  =  0.039, 
r2 = 0.322, r2 adj. = 0.213), and the frontal-striatal-amygdala circuit did 
not (f = 0.789, p = 0.543, r2 = 0.112, r2 adj. = -0.030). follow-up uni-
variate analyses revealed that reduced connectivity in a network composed 
mainly of temporal-parietal junction (TpJ) and inferior parietal (ip) areas 
was the only significant predictor of persecutory ideation (r(28)  =  -0.49, 
p  =  0.0056). The extent to which discordance of this connectivity metric 
predicts discordance in persecutory ideation in monozygotic twins will test 
for convergent evidence about the networks involvement in this symptom, 
and the influence of non-genetic factors on the expression of this dimension.
Conclusion: findings provide preliminary evidence that reduced connectiv-
ity between the TpJ and ip regions may be important for understanding 
mechanisms involved in persecutory ideation in patients with schizophre-
nia. given prior literature, it is possible that dysfunctions in social cogni-
tion or the integration of internal and external information may play a role 
in this relationship.
funding sources: nimh # f31mh102997 and narsad.
id: 2096339

fronTo-limbic neuroplasTiciTy 
effecTs of cogniTive enhancemenT 
Therapy during emoTion regulaTion 
in schizophrenia paTienTs Who abuse 
cannabis

Jessica a Wojtalik, msW; shaun m eack, ph.d.
Social Work, University of Pittsburgh, Pittsburgh, PA, USA

Background: individuals with schizophrenia and comorbid cannabis abuse 
diagnoses are burdened with significant impairments in emotion regula-
tion. While studies have shown that there is a neural basis underlying emo-
tion dysregulation in schizophrenia patients that abuse substances, no study 
has ever investigated the neuroplasticity effects of cognitive enhancement 

treatment on emotion regulation in these patients who abuse substances. 
This study examined brain activation in schizophrenia patients with comor-
bid cannabis use during an emotion regulation task post-cognitive remedia-
tion treatment compared to schizophrenia patients with comorbid cannabis 
use in usual treatment.
Methods: schizophrenia outpatients with comorbid cannabis abuse were 
randomized to either cognitive enhancement therapy (ceT: n  =  10) or 
treatment as usual (Tau: n = 4). an emotion regulation version of a 2-back 
n-back task was performed by patients during functional magnetic reso-
nance imaging (fmri) after completing 18 months of either ceT or Tau. 
a 2 (ceT vs. Tau) x 3 (happy, fearful, neutral) general linear model was 
used to investigate group differences in regional brain activation during 
emotion regulation following ceT. regions of interests (rois) included 
fronto-limbic areas, which were the bilateral amygdala, insula, dorsolateral 
prefrontal cortex (dlpfc), ventromedial prefrontal cortex, orbitofrontal 
cortex, striatum, and cingulate cortex.
Results: compared to the Tau group, ceT patients showed increased acti-
vation during the emotion regulation task in the bilateral dlpfc, bilateral 
inferior orbital frontal cortex, right middle and superior orbital frontal 
cortex, right anterior cingulate, left middle cingulate, right putamen, left 
caudate, and the right insula.
Conclusion: ceT contributes to neuroplasticity in fronto-limbic brain regions 
that are important for emotion regulation in schizophrenia patients that 
abuse cannabis. These results support the use of cognitive enhancement inter-
ventions in patients with schizophrenia who have substance abuse problems.
id: 2119495

amoTivaTion in schizophrenia and 
firsT-degree relaTives: funcTional 
neuroimaging and associaTion WiTh 
social vs. nonsocial impairmenT

daniel h Wolf, mdphd1; aylin daldal1; natalie katchmar1; 
brenda li1; lillie vandekar1; Joseph kable2; Theodore 
satterthwaite1; christos davatzikos3; matthew siegelman1; 
Warren bilker4; mark elliott3; kosha ruparel1

1. Psychiatry, University of Pennsylvania, Philadelphia, PA, USA; 
2. Psychology, University of Pennsylvania, Philadelphia, PA, USA; 
3. Radiology, University of Pennsylvania, Philadelphia, PA, USA; 
4. Biostatistics and Epidemiology, University of Pennsylvania, 
Philadelphia, PA, USA

Background: amotivation plays a central role in disability caused by schizo-
phrenia, but its pathophysiology remains poorly understood. here we char-
acterize the neurobehavioral correlates of amotivation, and explore their 
specificity for social vs. non-social impairment.
Methods: 41 individuals with schizophrenia (sch), 40 first-degree rela-
tives (fam), and 36 controls (cTr) performed a progressive ratio task 
(prT) quantifying effort exerted in pursuit of monetary reward, and a 3T 
fmri paradigm probing ventral striatum (vs) responses to monetary feed-
back (win > loss) or facial affective feedback (happy>angry). a separate 
ongoing study applies an effort discounting fmri paradigm to examine 
effort-reward tradeoff decisions, with a parametric design independently 
manipulating effort and reward magnitude.
Results: both sch (p=0.03) and fam (p=0.03) showed reduced prT moti-
vation relative to cTr and did not differ from each other (p=0.7). across 
sch and fam covarying for diagnosis, lower prT motivation related 
to more severe recreational-vocational amotivation measured with the 
clinical assessment interview for negative symptoms (cains; p=.01), 
and less strongly to social amotivation (p=.04). higher prT motivation 
also related to better occupational function on the Quality of life scale 
(p=.02), with a trend relationship to social function (p=.09). in sch, 
lower prT motivation related to greater premorbid social impairment on 
the premorbid adjustment scale (r=-.36, p=.02), but not to premorbid 
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academic impairment (r=-.08, p=0.6). across sch and fam, lower prT 
motivation was associated with reduced vs activation to monetary feed-
back (p=.049) but not facial affective feedback (p=0.54). preliminary data 
from the effort-discounting fmri paradigm additionally implicate anterior 
cingulate (ac) dysfunction, as low motivation correlated with effort-related 
hypofunction in this region.
Conclusion: our results support the hypothesis that hypofunction in a 
vs-ac circuit contributes to amotivation in schizophrenia, and may reflect 
a heritable vulnerability. our monetary prT related to both social and 
non-social indices of clinical impairment, suggesting it captures a core 
deficit across domains. however, the mixed pattern of social vs. non-social 
specificity points to a need for further efforts to clarify common versus 
domain-specific mechanisms of amotivation. This will require addressing 
substantial challenges in imaging studies of social motivation.
id: 2118101

abnormal movemenT seQuencing in 
schizophrenia and relaTed corTical 
acTivaTion paTTerns

petra zemankova1; ovidiu lungu2; Tomas kasparek1,3; Jitka 
huttlova3; milos kerkovsky4; martin bares1,5

1. Behavioral and Social Neuroscience Research Group, CEITEC 
- Central European Institute of Technology, Masaryk University, 
Brno, Czech Republic; 2. Department of Psychiatry, University of 
Montreal Medical School, Montreal, QC, Canada; 3. Department 
of Psychiatry, Masaryk University and University Hospital Brno, 
Brno, Czech Republic; 4. Department of Radiology, Masaryk 
University and University Hospital Brno, Brno, Czech Republic; 
5. First Department of Neurology, St. Anne’s University Hospital 
and School of Medicine, Brno, Czech Republic

Background: minor motor and sensory impairments, including movement 
sequencing, are frequent symptoms in schizophrenia. in a previous study we 
showed abnormal cortico-cerebellar functional connectivity during execu-
tion of motor task only in schizophrenia patients (szp) with sequencing 
deficit. This suggests that the abnormal connectivity reflects rather symptoms 
that are domain-specific, than the diagnoses of schizophrenia per se. in order 
to parse out the differences in brain activity during motor learning that are 
disease-specific (i.e. common to all szp relative to healthy controls) versus 
domain-specific (i.e. specific only to szp with sequencing deficit), we con-
ducted a new and more detailed analysis of the data from the previous study.
Methods: We used functional magnetic resonance imaging to examine brain 
activity during finger-tapping task in 24 szp and 24 healthy control par-
ticipants. The task had two experimental conditions, in which participants 
had to execute blocks of sequenced finger movements (sQ condition) and 
non-sequenced movements (all condition). prior to the imaging ses-
sion, outside the scanner the movement sequencing skills were assessed 
through neurological evaluation scale (nes). based on the nes scores 
the patients were subdivided into two groups, those with sequencing abnor-
malities (sQ+), and those without movement sequencing deficit (sQ-). We 
performed whole brain analysis to identify regions with higher activation 
during sQ as compared to all blocks and we analyze these results as a 
function of movement sequencing skill.
Results: in the left motor and parietal cortices all patients had higher acti-
vation than healthy subjects in both all and sQ conditions. however, our 
analysis revealed that this effect was driven mainly by the sQ- subgroup in 
motor cortex, and by sQ+ group in parietal cortex. no such differences 
were seen in the contra-lateral cortices.
Conclusion: executing a non-sequenced motor task is more demanding for 
szp than controls (disease-specific), since they show constantly higher acti-
vation in left motor and parietal cortex. notably, although the overactiva-
tion of motor cortex seems to be a good compensating strategy to achieve 
adequate motor performance, the hyperactivation of parietal cortex seems 
to be linked to motor deficit symptoms (domain-specific).
id: 2118542
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impacT of anTipsychoTic medicaTion 
on fracTional anisoTropy in 
schizophrenia

sri mahavir agarwal, m.d.1,2; sunil kalmady1,2; venkataram 
shivakumar2,3; amaresha anekal1,2; anushree bose1,2; 
vijay danivas1,2; Janardhanan narayanaswamy1,2; ganesan 
venkatasubramanian1,2; bangalore gangadhar1,2; matcheri s 
keshavan, md4

1. The Schizophrenia Clinic, Department of Psychiatry, National 
Institute of Mental Health and Neurosciences (NIMHANS), 
Bangalore, India; 2. Translational Psychiatry Laboratory, 
Neurobiology Research Centre, National Institute of Mental Health 
and Neurosciences (NIMHANS), Bangalore, India; 3. Department 
of Clinical Neurosciences, National Institute of Mental Health 
and Neurosciences (NIMHANS), Bangalore, India; 4. Beth Israel 
Deaconess Medical Center and Harvard Medical School, Boston, 
MA, USA

Background: in this prospective study, we examined antipsychotic-naïve/
antipsychotic-free dsm-iv schizophrenia (scz) patients for white matter 
abnormalities at baseline in comparison with healthy controls (hc) and the 
effect of 3-6 months of treatment with antipsychotic (ap) medications on 
white matter micro-structure.
Methods: diffusion tensor imaging (dTi; 64-directions) was performed 
on right handed scz patients [n=28; 22 drug-naïve; age=31.7 ± 6.0 years, 
19 male, years of education (yoe)=10.2 ± 5.5, duration of illness 
3.8 ± 4.3  years] at baseline and after 4.4 ± 0.6  months of ap therapy [all 
patients were on oral atypical agents, additionally two patients were on 
fluphenazine depot injections], and age, sex and handedness matched hc 
[n=28, age=31.8 ± 6.7 years, 20 male, yoe=13.5 ± 3.0] in a 3-Tesla mri. 
psychopathology was assessed using the scale for assessment of positive 
symptoms (saps) and the scale for assessment of negative symptoms 
(sans). dTi images were processed using Tract based spatial statistics 
implemented in fsl to analyze fractional anisotropy (fa) with multiple 
comparison correction using threshold-free cluster enhancement [5000 per-
mutations, p<0.05].
Results: scz patients had significantly greater fa at baseline compared 
to hc in bilateral white matter tracts including superior and inferior 
longitudinal fasciculi, corticospinal tract, corpus callosum, thalamic 
radiation, and internal and external capsule. patients at baseline had sig-
nificantly greater fa compared to that at follow-up in multiple bilateral 
white matter tracts.There was no significant difference in fa between 
patients at follow-up and hc. change in fa (pre minus post) correlated 
positively with ap dose in bilateral superior longitudinal fasciculus, cor-
ticospinal tract, corpus callosum, left anterior thalamic radiation, and left 
internal and external capsule. saps total score reduced significantly from 
26.6 ± 12.1 to 6.6 ± 8.4 (t=8.5, p<0.001). change in sans score was not 
statistically significant. change in fa did not correlate with change in 
psychopathology when controlled for ap dose or with age of  onset of 
illness, duration of  illness, duration of  untreated psychosis or duration 
between scans.
Conclusion: study findings suggest that scz patients at baseline have 
greater fa compared to hc indicating possible aberrant hypercon-
nectivity. ap might “normalize” this aberration through glia-mediated 
mechanisms.
This study was supported by Wellcome Trust/dbT india alliance senior 
fellowship research grant no.500236/z/11/z.
id: 2085457

voXel-based morphomeTry shoWs 
grey maTTer volume differences 
in TreaTmenT-resisTanT and non-
TreaTmenT resisTanT schizophrenia
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Background: approximately one third of  people with schizophrenia 
are treatment-resistant and some do not achieve remission with clo-
zapine, the gold-standard antipsychotic medication for treatment-resis-
tant schizophrenia. This study aimed to compare global and regional 
brain volumes between treatment-responders and treatment-resistant 
patients with schizophrenia, including a group of  patients who were 
clozapine-resistant.
Methods: T1-weighted structural brain mri were acquired on a 3T scanner 
in 20 controls and 52 people with schizophrenia who were selected based on 
their symptomatic response to antipsychotic medication: 18 responding well 
to first-line atypical antipsychotics (flr), 19 who were treatment-resistant 
but responsive to clozapine monotherapy (Tr), and 15 who were ultra-
treatment-resistant and did not respond to clozapine (uTr). Treatment 
groups were matched for disease duration and current psychopathology. 
We used sienaX and fsl-vbm to investigate differences between groups 
in global brain, grey matter (gm), white matter (Wm), ventricular csf 
volumes, and regional gm volumes.
Results: Whole gm volume was significantly reduced in Tr and uTr groups 
compared with controls and the flr group (p<0.05). voxel-based morphom-
etry showed significant regional gm volume loss in Tr patients compared 
with flrs in the superior, middle and inferior temporal gyri, pre/post-central 
gyri, middle and superior frontal gyri, supramarginal gyrus and lateral occipi-
tal cortex. reduced gm was observed in patients with uTr schizophrenia 
compared with flrs in the right parietal operculum and left cerebellum. 
There were no significant differences between Tr and uTr groups.
Conclusion: gm volume loss is more pronounced in people with treatment-
resistant schizophrenia compared with non-treatment-resistant schizo-
phrenia. This may represent an accelerated disease course or a different 
underlying pathology in treatment-resistant schizophrenia.
id: 2118025

prefronTal corTical Thinning in firsT-
episode schizophrenia and iTs clinical 
correlaTes

laila asmal; stefan du plessis; bonginkosi chiliza, md; robin 
emsley, md
Stellenbosch University, Bellville, South Africa

Background: prefrontal grey matter deficits in schizophrenia are frequently, 
but not consistently found on mri scanning. The functional diversity of 
the prefrontal cortex suggests that abnormalities in the region may in part 
explain the difficulties in cognitive and emotional integration that char-
acterize the clinical manifestation of schizophrenia. here, we compare 
prefrontal cortical thickness between 93 patients with minimally treated 
first-episode schizophrenia (fes) and 92 matched healthy controls (hc). 
We then examine correlations between prefrontal cortical thickness and 
clinical symptoms scores.
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Methods: T1 weighted scans were processed and analyzed using freesurfer 
stable release version 5.1. We conducted t-tests corrected for multiple com-
parisons to compare cortical thickness differences between patients and 
controls. pairwise correlations and multiple regression analysis were per-
formed examining left and right hemisphere prefrontal composite measures 
and clinical measures.
Results: We found a reduction in prefrontal composite thickness bilater-
ally as well as in the left medial orbitofrontal cortex, left frontal pole, left 
superior frontal gyrus, the right dorsolateral prefrontal cortex, right lateral 
orbitofrontal cortex and right superior frontal gyrus. We found a positive 
correlation between panss positive factor domain scores and rh pre-
frontal composite thickness, higher panss g12 insight item score and a 
reduction in bilateral prefrontal composite thickness, and a negative cor-
relation between the bis total score and bilateral prefrontal composite 
thickness. The g12 insight score remained significant on multiple regres-
sion analysis.
Conclusion: in this, the largest known study to specifically examine pre-
frontal cortical thickness and its clinical correlates in schizophrenia, we 
found evidence of reduced bilateral prefrontal cortical thickness as well as 
reduced thickness in several prefrontal cortical regions. key prefrontal cor-
tical deficits may be crucial to the pathogenesis of positive symptoms and 
insight early in schizophrenia. longitudinal studies are needed to identify 
the effect of disease progression on cortical thickness and its relationship 
with clinical symptoms.
id: 2094796

abnormal hippocampal-Thalamic WhiTe 
maTTer TracT developmenT and disease 
course in adolescenTs aT ulTra high-
risk for psychosis

Jessica a bernard, ph.d.1; Joseph m orr2; vijay a mittal, ph.d.1,3
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Background: abnormal development of the hippocampus and thalamus 
has been reported in adolescents at ultra high-risk (uhr) for psychosis. 
however, the white matter connections between these critical structures 
have yet to be studied. as both structures are believed to significantly con-
tribute to symptoms and characteristics seen in patients with psychotic 
disorders, understanding these connections in the uhr period is of key 
importance to improving pathophysiological conceptions.
Methods: 26 uhr individuals (18.73+1.77  years old) and 21 healthy 
matched controls (17.71 +2.65  years old) were assessed at baseline and 
12-months later. symptoms were assessed using the structured interview 
for prodromal symptoms (sips), and all participants underwent diffu-
sion tensor imaging scans. using a probabilistic tractography approach, we 
traced connections between the thalamus and hippocampus and extracted 
fractional anisotropy (fa). This method allowed us to look at specific white 
matter connections of interest, rather than pulling fa from all white matter 
in the brain.
Results: controlling for baseline age and antipsychotic medications (n=3 
uhr) we found significant group by time point interactions in both hemi-
spheres. There was little change in fa in the uhr group, while fa in the 
controls increased (interaction, right: f(1,43)=10.80, p<.005, η2p=.20; left: 
f(1,43)=9.60, p<.005, η2p=.18). furthermore, we investigated relation-
ships between baseline fa in the thalamic-hippocampal tract and symp-
toms 12-months later. across both groups, controlling for baseline positive 
symptoms, age, and antipsychotic medications, baseline right hemisphere 
fa significantly predicted positive symptoms. abnormal higher fa in the 
right hemisphere at baseline was associated with worsening positive symp-
toms 12-months later (beta=.16, p<.05), and there was a trend in the left 

hemisphere (beta=.14, p=.07). When we look only at the uhr group, the 
same patterns hold (in both cases, beta>.27, p<.04 one-tailed).
Conclusion: These findings provide important evidence indicating abnor-
mal white matter development in thalamic-hippocampal white matter in a 
uhr population, which is associated with disease progression. given the 
purported role of both the hippocampus and thalamus in the etiology of 
psychosis, particularly related to positive symptoms, this is an especially 
important area of further investigation.
id: 2087759
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Background: animal models suggest that hippocampal glutamate function 
plays a key role in the pathophysiology of psychosis, and recent neuro-
imaging studies have reported increased hippocampal glutamate levels in 
unmedicated patients with schizophrenia. however, it is unclear if  hippo-
campal glutamate function is altered before the onset of the disorder. We 
addressed this issue by examining hippocampal glutamate levels in subjects 
at ultra high risk (uhr) for psychosis.
Methods: levels of glutamate in the left hippocampus were assessed 
using proton magnetic resonance spectroscopy at 3 Tesla (press: point-
resolved spectroscopy; Te=30ms; Tr=3000ms; 96 averages; voxel size 
20x20x15) in 68 uhr subjects and 30 healthy controls. spectra were ana-
lysed using lcmodel version 6.3-0a, and water-scaled glutamate levels 
were corrected for voxel csf content. The uhr subjects were scanned 
at first clinical presentation, and then followed up for a mean duration of 
19 months. subsequent to scanning, 9 uhr subjects made a transition to 
psychosis, as defined using the criteria in the comprehensive assessment of 
at-risk mental state (caarms).
Results: There were no significant group differences in hippocampal gluta-
mate levels between controls and uhr subjects (6.94 ± 0.92 and 7.14 ± 1.16). 
The uhr sample was subdivided according to clinical outcome into transi-
tion and non-transition subgroups. There was a trend towards differences 
in hippocampal glutamate levels across these two subgroups and the con-
trol group (p=0.069). post-hoc tests revealed that uhr subjects who sub-
sequently developed psychosis had higher glutamate levels than both uhr 
subjects who did not become psychotic (7.87 ± 0.87 vs 7.03 ± 1.17, p=0.042) 
and controls (7.87 ± 0.87 vs 6.94 ± 0.92, p=0.011). There were no differences 
between controls and uhr subjects who did not develop psychosis.
Conclusion: These data indicate that hippocampal glutamate levels were 
selectively elevated in the subgroup of  uhr subjects who subsequently 
made a transition to psychosis. This is consistent with animal models that 
propose that elevated glutamatergic function in the hippocampus is fun-
damental to the onset of  psychosis. our findings also suggest that neu-
roimaging measures of  hippocampal glutamate function could be used 
to help predict outcomes in people at high risk of  psychosis in a clinical 
setting.
id: 2090102
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Background: animal models suggest that hippocampal glutamate function 
plays a key role in the pathophysiology of psychosis, and recent neuro-
imaging studies have reported increased hippocampal glutamate levels in 
unmedicated patients with schizophrenia. however, it is unclear if  hippo-
campal glutamate function is altered before the onset of the disorder. We 
addressed this issue by examining hippocampal glutamate levels in subjects 
at ultra high risk (uhr) for psychosis.
Methods: levels of glutamate in the left hippocampus were assessed 
using proton magnetic resonance spectroscopy at 3 Tesla (press: point-
resolved spectroscopy; Te=30ms; Tr=3000ms; 96 averages; voxel size 
20x20x15) in 68 uhr subjects and 30 healthy controls. spectra were ana-
lysed using lcmodel version 6.3-0a, and water-scaled glutamate levels 
were corrected for voxel csf content. The uhr subjects were scanned 
at first clinical presentation, and then followed up for a mean duration of 
19 months. subsequent to scanning, 9 uhr subjects made a transition to 
psychosis, as defined using the criteria in the comprehensive assessment of 
at-risk mental state (caarms).
Results: There were no significant group differences in hippocampal gluta-
mate levels between controls and uhr subjects (6.94 ± 0.92 and 7.14 ± 1.16). 
The uhr sample was subdivided according to clinical outcome into transi-
tion and non-transition subgroups. There was a trend towards differences 
in hippocampal glutamate levels across these two subgroups and the con-
trol group (p=0.069). post-hoc tests revealed that uhr subjects who sub-
sequently developed psychosis had higher glutamate levels than both uhr 
subjects who did not become psychotic (7.87 ± 0.87 vs 7.03 ± 1.17, p=0.042) 
and controls (7.87 ± 0.87 vs 6.94 ± 0.92, p=0.011). There were no differences 
between controls and uhr subjects who did not develop psychosis.
Conclusion: These data indicate that hippocampal glutamate levels were 
selectively elevated in the subgroup of uhr subjects who subsequently 
made a transition to psychosis. This is consistent with animal models that 
propose that elevated glutamatergic function in the hippocampus is funda-
mental to the onset of psychosis. our findings also suggest that neuroim-
aging measures of hippocampal glutamate function could be used to help 
predict outcomes in people at high risk of psychosis in a clinical setting.
id: 2082952

modeling The neurocogniTive and 
neuroanaTomical mechanisms of 
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Background: previous research in psychosis has suggested that cognitive 
insight (i.e., self-reflectiveness and self-certainty) may be in part depen-
dent on verbal memory and neuroanatomy in the hippocampus and ven-
trolateral prefrontal cortex (vlpfc). in the current study we explored 
whether similar relations exist in non-clinical participants by examining 
relationships between cognitive insight, hippocampal volumes, vlpfc 
cortical thickness, and neurocognition.
Methods: fifty-one non-clinical subjects completed the beck cognitive insight 
scale. hippocampal volumes and vlpfc cortical thickness, as well as cortical 
thickness in three vlpfc subdivisions (pars orbitalis, pars triangularis and 
pars opercularis) were examined using freesurfer. in a subset of the sample 
(n=27), neurocognition was examined with global measures of seven domains.
Results: significant associations were observed for self-certainty and cortical 
thickness in total left vlpfc. no significant effects emerged between self-
reflectiveness and vlpfc in either hemisphere. no associations emerged 
between either measures of cognitive insight and hippocampal volumes. 
a significant positive correlation was seen for self-reflectiveness and perfor-
mance on a global measure of speed of processing, and inverse correlations 
were seen between self-certainty and working memory and attention.
Conclusion: The results suggest the left vlpfc may be a viable brain area 
that underlies self-certainty in non-clinical subjects. research to date sug-
gests that the brain areas underlying cognitive insight may be different in 
non-clinical samples and in psychosis. The results provide a framework of 
mechanisms underlying cognitive insight in non-clinical participants, and 
allow evaluation of how these process may become dysfunctional in psy-
chosis through cognitive neuropsychiatric modeling.
id: 2082993

five-year invesTigaTion of progressive 
sTrucTural brain abnormaliTies in 
associaTion WiTh firsT-episode psychosis 
in sao paulo, brazil

geraldo f busatto, phd
Psychiatry, Universidade de Sao Paulo, Sao Paulo, Brazil

Background: são paulo, brazil, is one of the regions with fastest-growing 
level of urbanization in the world. We conducted the first large-scale mri 
investigation of first-episode psychosis (fep) in such large urban center 
using a longitudinal design. We sought to determine: patterns of structural 
brain abnormalities associated with fep in our environment; whether fep 
subjects show progressive regional grey matter changes compared with heal-
hty individuals recruited from the same neighborhood; and whether those 
changes are associated with diagnosis, illness course or antipsychotic use.
Methods: using a population-based, case-control study design, 122 subjects 
with fep (including both schizophrenia-spectrum disorders and affective 
psychoses) and 94 healhty controls were investigated using structural mri 
at study entry in sao paulo city. subgroups from these samples were re-
assessed clinically and with mri at 18 months and again after 4 to 5 years. 
fep patients were treated at community settings, and about half  of them 
remained mainly untreated. voxel-based volumetric measurements and sev-
eral other morphometric indices were obtained at the three time points.
Results: main findings included: volumetric reductions in fronto-temporal 
cortices and insula in fep patients relative to controls at study entry; no 
significant progressive changes in gray matter regional volumes either in the 
overall subgroup with schizophreniform psychosis or in the affective psy-
choses subgroup; brain volume decrements circumscribed to fep patients 
with a non-remitting course, both in the schizophrenia and affective psy-
choses subgroups, differentially affecting the frontal and temporal neocor-
tices; and a significant association between antipsychotic use and regional 
gray matter decrements in the insula.
Conclusion: in a large middle-income urban centre, fep-related neuroana-
tomical abnormalities are similar to those documented by mri previous 
studies carried out in other environment across the globe. The long-term 
progression of brain abnormalities in fep subjects is restricted to those 
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with a poor outcome. antipsychotic intake is associated with a different 
pattern of gray mattter reduction over time.
id: 2077800

gaba and gamma oscillaTions in 
schizophrenia: effecT of adolescenT 
cannabis eXposure

Juan ricardo bustillo, md1; Julia stephens2; Thomas Jones1; 
yuhan chen1; chris abbott1; Jose canive3,1

1. Psychiatry, University of New Mexico, Albuquerque, NM, USA; 
2. Mind Research Network, Albuquerque, NM, USA; 3. Psychiatry, 
VA Medical Center, Albuquerque, NM, USA

Background: adolescent cannabis abuse is a risk factor for schizophre-
nia. cannabis may affect gabaergic interneuron function and evoked or 
induced brain oscillatory function in the gamma range. in healthy individu-
als, occipital gaba levels are directly correlated with occipital transitory 
gamma oscillations. We examined the impact of history of cannabis abuse 
in occipital gaba and corresponding gamma oscillations in schizophrenia 
and healthy comparison subjects.
Methods: firstly, in a sample of 3 healthy control (hc) and 5 subjects with 
schizophrenia (sp) we used mega-press at 3T to examine reproduc-
ibility of measurement of gaba in a medial occipital 27 cc voxel. gaba, 
fitted with lcmodel (with crlb≤20), separate from macromolecules 
(mm) and partial volume corrected, had a coefficient of variation of 9%. 
subsequently, we used this approach to study a separate group of 19 sub-
jects with schizophrenia (10 with and 9 without history of adolescent can-
nabis abuse) and 13 hcs. none of the subjects were current cannabis users. 
magneto-encephalography was used to measure gamma oscillations in the 
occipital cortex during passive viewing of visual grating stimuli.
Results: gaba was highest among the schizophrenia group with cannabis 
history relative to the schizophrenia group without cannabis use and the 
healthy control group (p=0.005). gaba was negatively correlated with pre-
morbid intelligence among the whole sample (p=0.05). Within schizophre-
nia, the group with cannabis history had reduced peak gamma frequency in 
the left occipital cortex (p=0.02) relative to the group without cannabis his-
tory. for the whole sample, there was a positive correlation between gaba 
and right hemisphere transitory gamma frequency when controlling for age 
(p=0.034).
Conclusion: cannabis exposure during adolescence may down-regulate 
post-synaptic gaba receptors, with a compensatory long-term up-regu-
lation of gaba levels in a subgroup of subjects who eventually develop 
schizophrenia. This may in part underlie dysfunction in gamma oscilla-
tions, as well as some of the cognitive deficits seen in the illness.
id: 2089146
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Health, Toronto, ON, Canada; 2. Institute of Medical Science, 
University of Toronto, Toronto, ON, Canada; 3. Department of 
Psychosis Studies, Kings College London, London, United Kingdom

Background: using positron emission tomography (peT) it is possible to 
estimate endogenous dopamine (da) occupying d2/3 receptors (d2/3r) in 

the living human brain. it has been shown that persons with schizophrenia 
(sz) (both previously medicated and antipsychotic naïve) have increased 
endogenous da occupying d2/3r in the dorsal striatum, in particular 
the caudate. it is unknown whether patients currently taking antipsychot-
ics still demonstrate increased da levels at d2/3r. moreover, da levels 
have not been estimated in sz using agonist radiotracers, which may offer a 
more sensitive quantification than antagonists.
Methods: using the agonist radiotracer [11c]-(+)-phno and an acute da 
depletion challenge (ampT 64 mg/kg p.o.), da levels were estimated at 
d2/3r (Δbpnd) in three patients with sz (male, mage=30 ± 16). patients 
were currently being treated long-term with olanzapine (147 ± 88 nmol/l). 
results were compared 10 previously collected healthy controls (hc’s).
Results: compared to hc’s, medicated persons with sz had greater 
Δbpnd in the left caudate (u=2, z=-2.20, p=.03) and right putamen 
(u=2, z=-2.20, p=.03). There was a trend increase in the left ventral stria-
tum (u=4, z=-1.86, p=.06). no differences were observed in the globus 
pallidus.
Conclusions: We show that it is possible to estimate endogenous da at 
d2/3r in patients with sz currently taking antipsychotics. despite being 
medicated, patients continue to have increased endogenous da at d2/3r. 
This is consistent with observed increases in striatal da synthesis capacity, 
and lends more biological support to the clinical observation that relapses 
in symptoms can occur in the face of complete antipsychotic discontinu-
ation. a larger sample size is warranted to further clarify these findings.
id: 2211263

abnormal shifT in erbb4 splicing is 
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Psychiatry, University of Pittsburgh, Pittsubrgh, PA, USA

Background: dysfunction of the dorsolateral prefrontal cortex (dlpfc) in 
schizophrenia (sz) is associated with markers of lower activity in parvalbu-
min (pv)-positive interneurons which might reflect lower excitatory inputs 
onto these cells. erbb4, a receptor tyrosine kinase primarily localized in the 
dendrites and cell body of pv and calretinin (cr)-positive interneurons, plays 
an essential role in excitatory input formation. Total erbb4 mrna levels are 
unaltered, but levels of erbb4 splicing variants, Jm-a and cyT-1, are higher 
in dlpfc of sz, suggesting that dysregulated splicing of erbb4 may be asso-
ciated with lower excitatory inputs onto pv cells in sz. in this study, we inves-
tigated the association between the levels of erbb4 splicing variants and the 
density of excitatory inputs onto pv cells in the dlpfc of subjects with sz.
Methods: dlpfc layers 2 or 4 were selectively laser microdissected from 
matched pairs (n=39) of sz and control subjects. rna was isolated and 
qpcr was performed using primers for three house-keeping genes (beta-
actin, gapdh, cyclophilin a), two layer enriched markers (cr and pv), 
four erbb4 splicing variants (Jm-a, Jm-b, cyT-1, cyT-2) and pan-erbb4. 
in a subset (n=20) of subject pairs, tissue sections containing dlpfc area 
9 were processed for fluorescent immunohistochemistry using antibodies 
for pv, psd-95 and vglut-1. vglut-1 and psd-95 were used to identify pre- 
and postsynaptic excitatory terminals, respectively. The density of apposi-
tions of vglut-1 and psd-95 puncta on pv cell body was quantified.
Results: in layer 2, cr mrna levels were ~10X fold higher than pv 
mrna, whereas in layer 4 pv mrna levels were ~10X fold greater than 
cr mrna, indicating that the samples of layers 2 and 4 were enriched for 
cr and pv cells, respectively. in layer 4 of sz subjects, Jm-a levels were 
22% higher and Jm-b levels were 17% lower, suggesting that the splicing 
at Jm locus is abnormally shifted in pv cells. finally, the Jm-a:Jm-b ratio 
was inversely correlated with pv mrna levels in layer 4 of sz. results of 
the immunohistochemistry study are in progress.
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Conclusion: as pv levels depend on excitatory inputs onto pv cells, our 
qpcr data support the interpretation that the higher Jm-a:Jm-b ratio is 
associated with fewer excitatory inputs onto pv cells in sz. We predict that 
the density of excitatory inputs onto pv cells is lower in sz and is inversely 
correlated with the Jm-a:Jm-b ratio in layer 4 of sz.
grant:5r01da023109,5r25mh054318
id: 2116666
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GA, USA; 14. Division of Treatment and Prevention Research, 
NIMH, Bethesda, MD, USA

Background: a recent prospective longitudinal neuroimaging study of 274 
prodromal risk syndrome subjects revealed that those who later developed 
full-blown psychotic symptoms exhibited accelerated gray matter loss and 
third ventricle expansion around the time of onset of psychosis. previous 
studies also indicate that higher levels of unusual thought content dur-
ing prodromal states are a significant predictor of psychosis in clinically 
high-risk youth (chr). however, the relationship between clinical symp-
toms and changes in neuroanatomical structure has not been previously 
examined in the north american prodrome longitudinal study (napls) 
sample at the atlas level.
Methods: in this report, we investigated whether symptom severity as mea-
sured by the scale of prodromal symptoms (sops) predicted the acceler-
ated gray matter decline in 274 chr cases, including 35 who converted to 
psychosis.The reconstructed baseline and follow-up scans were processed 
using freesurfer longitudinal stream to extract change in thickness and 
volume estimates.
Results: higher levels of unusual thought content (pre-delusional) symp-
toms at baseline were associated with a steeper rate of gray matter loss in 
the prefrontal cortex bilaterally and third ventricle expansion among con-
verters. in contrast, there was no association found among non-converters.
Conclusion: steeper gray matter loss seems to be unique to those (chr) 
individuals with higher levels of persisting and intensifying sub-psychotic 
pre-delusional symptoms and may reflect pathophysiological processing driv-
ing emergence of psychosis. This is consistent with the theoretical view that 

increasing clinical symptom severity during the prodromal state is a conse-
quence of increasing disruption in synaptic activity and functional connectiv-
ity in the brain, of which accelerated gray matter loss may be an indicator.
id: 2083072
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Background: schizophrenia is a neurobiologic disorder affecting the devel-
opment and formation of brain structures, which consequently disrupts 
cognition and elicits various clinical symptomatology. most studies focus 
attribution of these disruptions to changes in prefrontal cortices, while 
relatively fewer works have studied the impact of posterior cortical abnor-
malities. The aim of this study was to characterize thinning patterns of pos-
terior association cortex in schizophrenia and their contribution to working 
memory (Wm) deficits and negative symptomatology (ns).
Methods: schizophrenia (scz) = 100 and healthy control volunteers (con) 
=73 matched for age, gender and handedness. Wm was calculated as a 
domain score based on selected neuropsychological measures. ns were 
assessed using global scales of anhedonia, affective flattening, avolition 
and alogia from the sans. T1-weighted mprage images were processed 
with freesurfer v5.3.0. cortical thickness was estimated from the following 
regions of interest and averaged across hemispheres: superior (spl) and 
inferior (ipl) parietal lobules, precuneus (pre), and lateral occipital 
cortex (loc). statistical analyses included vertex-wise glms between scz 
and con across the entire brain surface, with follow-up glms for specified 
rois. pearson correlations were also conducted between rois and Wm/ns 
scales in scz. follow-up stepwise regression models with cortical rois as 
independent variables were used to explain variance in Wm and ns.
Results: Whole-brain comparisons revealed posterior cortical thinning in 
scz, which also held true for roi-based glms (all p<.03). The spl (r=.22, 
p=.03), pre (r=.23, p=.02) and loc (r=.23, p=.02) were significantly posi-
tively correlated with Wm. affect flattening was correlated with the spl 
(r=.23, p=.02), ipl (r=.27, p=.01), pre (r=.28, p=.01), and loc (r=.21, 
p=.03). avolition correlated with ipl (r=.28, p=.01) and pre (r=.26, p=.01). 
alogia correlated with loc (r=-.20, p=.04). loc alone was found to explain 
significant variance in both Wm and alogia (both p<.04). pre significantly 
explained variance in affect flattening (p=.006), and ipl for avolition (p=.004).
Conclusion: select aspects of posterior association cortex were strongly 
related to Wm, as well as ns expression. These areas are known to integrate 
various mental functions prior to higher-level processing. findings represent 
a bottom-up disruption pathway for deficit functioning, and suggest selec-
tive network-level involvement specific to individual aspects of ns.
id: 2117046
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Background: emerging evidence suggests that schizophrenia involves wide-
spread alterations in the wiring architecture of the brain network (van den 
heuvel & fornito, 2014), including reduced white matter connectivity of 
central brain hubs (van den heuvel et al., 2013). Whether, and if  so how, 
connectome (sporns, 2005) alterations relate to the progression of illness 
after first onset remains to be determined.
Methods: in this study, connectome reconstructions derived from diffusion-
weighted mri scans were obtained from 40 chronically ill schizophrenia 
patients and examined in context of longitudinal changes in general func-
tioning, clinical symptoms and iQ, during 3-years follow-up. effects in 
patients were compared to correlations between connectome organisation 
and changes in iQ and subclinical symptoms in 51 healthy controls and 54 
unaffected siblings of schizophrenia patients.
Results: investigating the patient sample revealed a significant relationship 
between brain network organisation - particularly the level of structural 
connectivity among key brain hubs - and progressive changes in general 
functioning (p=0.007), suggesting that more prominent impairments of 
hub connectivity may herald future functional decline. in addition, our 
study indicates that more affected local connectome organisation relates to 
longitudinal increases in total panss symptoms (p=0.013) and decreases 
in total iQ (p=0.003). no significant associations were observed in controls 
and siblings, suggesting that the findings in patients represent effects of 
ongoing illness, as opposed to e.g. normal time-related changes.
Conclusion: our findings are indicative of an influential role of connectome 
structure on the longitudinal course of illness in chronic schizophrenia, 
highlighting the potential of advanced brain network measures in inform-
ing prognosis in schizophrenia.
id: 2118273

The role of subsTance abuse in WhiTe 
maTTer inTegriTy in firsT episode 
psychosis

candice e crocker, phd.1,2; peter seres2; scot purdon3; philip g 
Tibbo, md1

1. Psychiatry, Dalhousie University, Halifax, NS, Canada; 
2. Biomedical Engineering, University of Alberta, Edmonton, AB, 
Canada; 3. Psychiatry, University of Alberta, Edmonton, AB, 
Canada

Background: disruption in brain connectivity has been hypothesized to 
play a key role in the pathophysiology of schizophrenia. evidence sug-
gests that disrupted limbic system network integrity may underlie cogni-
tive (attention, memory) and emotional disturbances in schizophrenia. 
diffusion Tensor imaging (dTi), an mri modality, can help measure and 
quantify tissue orientation and structure, making it an ideal tool for mea-
suring cerebral white matter and neural fiber tracts. While more and more 
dTi studies have revealed white matter abnormalities in chronic schizo-
phrenia, the evidence of how these abnormalities develop is conflicting. We 
do not have clear evidence to show if  these abnormalities exist at illness 
onset. We postulated that part of the conflicting evidence of white matter 
damage found in the literature is due to the heterogeneity of the patient 
populations examined.
Methods: We recruited 32 unmedicated patients with first episode psychosis 
(fep) and 18 healthy volunteers (hc) to participate in this study. subjects 
underwent dTi of the fornices and bilateral cingulum bundle, acquired 
using a siemens sonata 1.5T mri scanner. post-processing analysis of the 
images was done using mrisTudio software.
Results: There was a significant decrease in the fa values in the patient 
group in the fornices (p<0.05) when compared to healthy controls. 
however, when the patient group was subdivided into fep-schizophrenia 
(n=12), fep-drug induced psychosis (n=10) or fep-other (n=10), the 
effects on fa were due to the contribution of  the fep-drug induced 
psychosis group. This subgroup analysis showed a significant decrease in 
fa value in the fornices of  both hemispheres of  the fep- drug induced 

psychosis compared to hc (p<0.05) but no significant differences for 
the other two groups. interestingly, the axial diffusivity value, which is 
related to axonal integrity, was reduced in the fep group in the right 
hemisphere for the fornix (p<0.01). When the patient group was subdi-
vided, the significance for the fornix was in the fep-schizophrenia group 
(p<0.05).
Conclusion: These data provide preliminary evidence for disrupted white 
matter tract integrity, which may be related to disease-related attention and 
working memory abnormalities seen early in schizophrenia. our findings 
also point to the importance of considering the underlying etiology of the 
psychosis and in particular the role of a collecting and accounting for drug 
use histories in dTi analysis.
id: 2095387

pre- and posTsynapTic molecular 
markers of dendriTic spines in 
deep layer 3 of The dorsolaTeral 
prefronTal corTeX in schizophrenia

dibyadeep datta, b.a.1,2; kenneth n fish, ph.d.1,2; david 
a lewis, md1,2

1. Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA; 
2. Neuroscience, University of Pittsburgh, Pittsburgh, PA, USA

Background: morphological alterations of  pyramidal (pyr) cells in 
the dorsolateral prefrontal cortex (dlpfc) may contribute to cogni-
tive deficits in schizophrenia (sz). for example, the density of  dendritic 
spines, the principal site of  excitatory inputs to pyr cells, is signifi-
cantly lower by ~25% on dlpfc deep layer 3 pyr cells in sz subjects. 
in contrast, these changes are layer-specific as spine density in layers 5 
and 6 pyr cells was unchanged. The layer-specificity of  these morpho-
logical alterations is intriguing since alterations in markers of  gaba 
neurotransmission are particularly pronounced in dlpfc layer 3, and 
recent findings indicate that gaba inputs may regulate spine stability. 
although many spines receive their excitatory synaptic inputs from cor-
ticocortical glutamate boutons, 15-30% of  spines also receive synaptic 
input from gaba boutons. however, whether dendritic spine pathol-
ogy in sz reflects 1)  fewer spines receiving only excitatory synapses, 
2) a subpopulation of  these spines receiving corticocortical input and/
or 3) dendritic spines receiving both excitatory and inhibitory synapses 
is unknown
Methods: To distinguish among these possibilities, we used the follow-
ing pre- and postsynaptic markers of  dendritic spines: vglut1, specific 
to excitatory terminals of  cortical origin; spinophilin, protein phospha-
tase 1 binding protein that is highly concentrated in spines; psd95 and 
gephyrin, scaffolding proteins for excitatory and inhibitory synapses, 
respectively. using quadruple-label fluorescence immunohistochemistry 
and spinning disk confocal microscopy we quantified the relative den-
sity of  the following subpopulations of  spines: 1) spines solely receiving 
excitatory synapses (spinophilin+/psd95+/gephyrin-); 2) spines receiving 
excitatory corticocortical input (vglut1+/spinophilin+/psd95+/gephy-
rin-); and 3)  spines receiving both excitatory and inhibitory synapses 
(spinophilin+/ psd95+/ gephyrin+). These analyses were conducted in 
deep layer 3 of  the dlpfc from 20 matched pairs of  sz and healthy 
comparison subjects
Results: our preliminary results indicate that all 3 subpopulations of spines 
are quantifiable in human dlpfc. We predict that mean density of spi-
nophilin+/psd95+ spines is lower in layer 3 in subjects with sz and that 
the proportion of spines receiving gaba input is lower
Conclusion: These findings would support a preferential decrement in 
spines receiving gaba input, suggesting the idea that gaba dysfunction 
contributes to dendritic spine pathology in sz
grant: mh103204
id: 2116655
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idenTifying imaging signaTures 
of neuropsychiaTric and 
neurodegeneraTive disorders via 
imaging paTTern analysis and machine 
learning

christos davatzikos, phd
Radiology, University of Pennsylvania, Philadelphia, PA, USA

Background: neuropsychiatric and neurodegenerative disorders have been 
associated with anatomical changes in several brain regions. computational 
anatomy and machine learning methods have enabled integration of com-
plex imaging measurements into indices with high individualized sensitiv-
ity/specificity. They have also begun to elucidate heterogeneity of these 
anatomical phenotypes. This talk discusses the general principles of these 
methods, and presents examples of their diagnostic and predictive value
Methods: general principles of  machine learning as a tool to integrate 
spatial imaging patterns into individualized indices of  disease are pre-
sented, starting with the popular support vector machines. examples 
from identification of  structural imaging patterns for classification of 
schizophrenia (scz) and alzheimer’s disease (ad) are presented. The 
use of  ad-specific anatomical patterns is examined in separate popula-
tions, including mild cognitive impariment (mci) patients, cognitive nor-
mal (cn) older adults, and parkinson’s disease (pd) patients, revealing 
high predictive value of  these patterns in terms of  cognitive decline and 
clinical progression. moreover, scz-like structural patterns are detected 
in unaffected family members of  scz patients, pointing to endophe-
notypes of  the disease. finally, clustering methods are discussed in the 
context of  characterizing the heterogeneity of  these disorders, by investi-
gating whether there is a single or multiple imaging signatures associated 
with disease, i.e. whether patient sub-populations display different neuro-
anatomical alterations
Results: classification rates of ~80% for scz and ~90% for ad are 
achieved, thereby allowing us to build scz/ad-specific indices, which we 
call spare-scz and spare-ad scores. We evaluate the predictive value 
of spare-ad in mci and pd patients, as well as in cn, and we find it 
to be highly predictive of future cognitive decline. We evaluate the spare-
scz index in unaffected family members, who were found to have spare-
scz scores in-between patients and controls, suggesting that spare-scz 
is capturing endophenotypic signatures of scz. finally, using clustering 
and heterogeneity analysis, we identify 3 subtypes of brain atrophy in ad 
patients
Conclusion: complex imaging patterns, revealed by machine learning, con-
stitute neuroanatomical signatures of  schizophrenia and ad, and can serve 
as important individualized biomarkers of  the diseases. moreover, these 
methods can reveal neuroanatomic heterogeneity in patient populations
id: 2203513

psychoTic eXperiences in a populaTion-
based cohorT: correlaTes WiTh brain 
sTrucTure, funcTion and connecTiviTy

a s david, md1; mark drakesmith2; leon fonville1; derek 
Jones2; kathrin cohen kadosh1; glyn lewis3; abraham 
reichenberg, ph.d.4,1; stan zammit5

1. Psychosis Studies, Institute of Psychiatry, Psychology & 
Neuroscience, London, United Kingdom; 2. Cardiff University 
Brain Research Imaging Centre, Cardiff University, Cardiff, 
United Kingdom; 3. Department of Psychiatry, University College 
London, London, United Kingdom; 4. Department of Psychiatry, 
Mount Sinai School of Medicine, New York, NY, USA; 5. Institute 
of Psychological Medicine and Clinical Neurosciences, Cardiff 
University, Cardiff, United Kingdom

Background: The significance of psychotic symptoms experienced by 
young people in non-clinical populations is much debated. it is not known 
whether such experiences are related to underlying neurobiological pro-
cesses similar to those in psychosis. We used mri to study structural dif-
ferences in the grey (gm) and white matter (Wm), network connectivity 
and functional activation, in individuals with verified psychotic experiences 
(pe) and matched controls.
Methods: 252 subjects were selected from the avon longitudinal study of 
parents and children (alspac) birth cohort, on the basis of the presence 
or absence of pe from interviews conducted at 17 years of age. at the time 
of scanning subjects were 20 years old.
a 3T ge hdx mri system was used. structural data were acquired with 
a high-resolution 3d-fspgr sequence. hardi data were acquired with 
a cardiac-gated epi sequence with 60 gradient orientations. general lin-
ear model (glm) analysis compared the pe and control groups while co-
varying for total brain volume. fractional anisotropy (fa), axial diffusivity 
(ad) and radial diffusivity (rd) was derived from a corrected diffusion 
tensor imaging (dTi) model. fa, ad and rd were analysed using ten-
sor based spatial statistics (Tbss). additional tractography was carried out 
using the damped lucy-richardson algorithm.
Results: voxel based morphometry (vbm) analyses revealed just one signifi-
cant cluster of voxels with lower gm volumes in the left temporo-parietal 
junction in the pe group compared to controls. Tbss showed significant 
decreases in fa, ad and increases in rd in a white matter junction in the left 
medial frontal lobe when pes were analysed along a continuum from none to 
those meeting clinical criteria for psychotic disorder. seeding tracts from this 
region implicated the left cingulum and anterior thalamic radiation. fmri 
during an n-back working memory task did not reveal differences between 
those with and without pes. connectivity analysis showed reduced efficiency 
and density globally as well as locally in the default mode network.
Conclusion: The results suggest that pes unconfounded by medication 
and illness are associated with structural brain changes particularly 
in white matter and connectivity in areas relevant to higher cogni-
tive functioning and self-processing. it appears that at this stage there 
is a degree of  functional/physiological compensation although the 
longitudinal trajectory of  such changes (and symptoms) is yet to be 
determined.
id: 2100549

sTrucTural mri sTudies of TreaTmenT 
response and disease progression afTer 
The firsT episode of psychosis

paola dazzan, md phd frcpsych
Psychosis Studies, Institute of Psychiatry, London, United Kingdom

Background: response to treatment and long-term outcome following the 
first-episode of psychosis are very heterogeneous, with only about 50% of 
patients responding to antipsychotics within 3-months, and approximately 
30% developing an incapacitating illness course. Therefore, the early iden-
tification of individuals destined to have a worse illness course is of crucial 
importance, since it can reduce disability, healthcare costs, and eventually 
improve long-term outcome.
Methods: We used magnetic resonance imaging in multiple datasets of 
patients scanned at their first psychotic episode (n=260) and followed up 
clinically for periods rangingfrom 3 months to 6 years. We estimated corti-
cal morphology, grey matter volumes, and white matter integrity using vol-
umetric, support vector machine (svm), freesurfer and Tbss approaches 
in both single and combined datasets of brain maps obtained with spm8.
Results: at onset, brain alterations of likely neurodevelopmental origin 
(reduced frontal and temporal gyrification and altered white matter micro-
structure of interconnecting tracts) were associated with poorer early out-
come (all p<0.05 corrected); furthermore, smaller volumes were predictive 
of subsequent illness episodes with significant accuracy (70% correctly classi-
fied; p=0.005). however, brain changes were also observed after illness onset. 
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among these, hippocampal volume increase (present in 29% of patients) was 
predictive of better clinical, functional and cognitive outcomes at 6 years (all 
p<0.03).
Conclusion: distributed brain alterations are present already at illness onset 
and may be used to identify those individuals destined to a poorer out-
come. however, other factors, such as medications, exposure to stress or to 
a different environment may contribute to brain changes that are in turn 
associated with better outcomes. it is crucial that we study what factors may 
affect brain plasticity and hence contribute to modifying illness trajectories.
id: 2082759

1h mrs measuremenT of brain gaba 
in anTipsychoTic-naive firsT-episode 
psychosis paTienTs before and afTer 4 
Weeks of anTipsychoTic TreaTmenT

camilo de la fuente-sandoval, m.d., ph.d.1,2; francisco 
reyes-madrigal1; Xiangling mao3; pablo león-ortiz1,4; oscar 
rodríguez-mayoral5,6; helgi Jung-cook7; rodolfo solís-vivanco8; 
ariel graff-guerrero9; dikoma c shungu3

1. Laboratory of Experimental Psychiatry, Instituto Nacional 
de Neurologia y Neurocirugia, Mexico City, Mexico; 
2. Neuropsychiatry Department, Instituto Nacional de Neurologia y 
Neurocirugia, Mexico City, Mexico; 3. Department of Radiology, 
Weill Cornell Medical College, New York, NY, USA; 4. Department 
of Education, Instituto Nacional de Neurologia y Neurocirugia, 
Mexico City, Mexico; 5. Early Psychosis Intervention Department, 
Hospital Fray Bernardino Alvarez, Mexico City, Mexico; 
6. Palliative Care Unit, Instituto Nacional de Cancerologia, Mexico 
City, Mexico; 7. Laboratory of Neuropsychopharmacology, Instituto 
Nacional de Neurologia y Neurocirugia, Mexico City, Mexico; 
8. Laboratory of Neuropsychology, Instituto Nacional de Neurologia 
y Neurocirugia, Mexico City, Mexico; 9. Multimodal Neuroimaging 
Schizophrenia Group, Centre for Addiction and Mental Health, 
Toronto, ON, Canada

Background: increased γ-aminobutyric acid (gaba) levels have been 
described in the medial prefrontal cortex (mpfc) of unmedicated patients 
with schizophrenia. our current study sought to determine whether simi-
lar gabaergic abnormalities are also present in the precomissural dorsal-
caudate of medication-naive first-episode psychosis (fep) patients and the 
effect of antipsychotic treatment on gaba levels in the caudate and mpfc.
Methods: Twenty-seven antipsychotic-naive fep patients and 20 age- 
and gender-matched controls were studied. patients were treated with 
risperidone for 4 weeks with doses adjusted based on clinical judgment. 
concomitant medications were not allowed and response to treatment 
was defined as a reduction of at least 25% on the total panss score after 
4 weeks of treatment. gaba levels were obtained using the standard 
J-editing technique and expressed as peak area ratios relative to the unsup-
pressed voxel tissue water in the bilateral caudate and mpfc.
Results: antipsychotic-naive patients showed higher levels of gaba in com-
parison with controls in the caudate (p=0.04) and in the mpfc (p=0.04). 
after antipsychotic treatment gaba levels decreased in both regions to 
similar levels than controls (caudate, p=0.35 and mpfc, p=0.94). Twenty-
two patients responded to treatment and 5 did not respond. responders 
and not responders showed similar gaba levels in the caudate (p=0.70) 
and mpfc (p=0.21).
Conclusion: our results suggest that gaba elevations seen in fep before 
treatment normalize after 4 weeks of antipsychotic treatment. While the 
comparison between responders and non-responders suggests that gaba 
is normalized regardless of the clinical response, a larger sample of not 
responders is required to confirm the results.
id: 2118960

is increased gluTamaTe in The 
associaTive sTriaTum a reliable 
biomarker in anTipsychoTic-naïve firsT-
episode psychosis paTienTs?

camilo de la fuente-sandoval, m.d., ph.d.1,2; francisco reyes-
madrigal1; pablo león-ortiz1,3; oscar rodríguez-mayoral4,5; eric 
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1. Laboratory of Experimental Psychiatry, Instituto Nacional 
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Neurocirugia, Mexico City, Mexico; 3. Department of Education, 
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Background: increased glutamate levels have been described in the associa-
tive striatum (precommissural dorsal caudate) of antipsychotic-naïve first-
episode psychosis (fep) patients. This increase has been reported by our 
group in two previous independent cohorts, and longitudinally, we have 
also reported that glutamate normalized after clinically effective antipsy-
chotic treatment with risperidone. The biomarkers in psychiatry have been 
challenging. Therefore, the current study was aimed to replicate, in a new 
cohort of antipsychotic-naïve fep individuals, the increased striatal gluta-
mate levels in comparison to age- and sex-matched healthy controls.
Methods: Twenty-nine antipsychotic-naïve fep patients and 28 age- and 
sex-matched controls were included. all participants underwent a proton 
magnetic resonance spectroscopy scan performed in a 3T scanner using 
point-resolved spectroscopy (Te=35ms) centered on the right precom-
missural dorsal caudate. Water-suppressed spectra were analyzed using 
lcmodel (version 6.3e) and glutamate levels were corrected for the pro-
portion of cerebrospinal fluid in the voxel.
Results: fep patients showed higher levels of glutamate compared to the 
control group (t= 3.7, p<0.001; cohen’s d effect size=1.05).
Conclusion: The present study replicates the results of two previous cohorts 
including antipsychotic-naïve fep patients, supporting the notion that 
increased glutamate in the associative striatum is a reliable biomarker. our 
results still require replication by other groups and may provide a frame-
work to discuss the potential mechanism and clinical implication of striatal 
glutamate normalization after antipsychotic treatment.
id: 2118968

mulTi-aTlas brain masking for 
mri analysis in conTrols and 
schizophrenia: comparison WiTh oTher 
masking TechniQues and manual 
masking
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md, phd2; robert W mccarley, md1; martha e shenton1,2; 
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Genetics Unit, Department of Psychiatry and Center for Human 
Genetics Research, Massachusetts General Hospital, Boston, MA, 
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Harvard Medical School, Boston, MA, USA; 6. Stanley Center 
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Hospital, Harvard Medical School, Boston, MA, USA; 8. *, equal 
first authors, Boston, MA, USA

Background: brain masking separates brain from surrounding tissue and its 
accuracy is important to further imaging analyses. many automated masking 
techniques are inaccurate and manual masking (mm) is extremely time con-
suming. We implemented a new brain masking technique based on multi-atlas 
brain segmentation (mabs). We compared mabs to masks generated using 
freesurfer (fs; version 5.3), brain extraction tool (beT), and brainwash, 
with mm as the gold standard. mris of healthy (hc) and schizophrenia (sz) 
subjects were assessed using different brain masking techniques. further, vol-
umes of 10 cortical and 4 subcortical regions, and total gray matter volume, 
were compared, after using the different masking techniques.
Methods: images were acquired on a 3-Tesla mr echospeed system general 
electric scanner on age-, sex-, iQ- matched hc (5) and sz (5) subjects. 
automated masks were generated from mabs, fs, beT, and brainwash, 
and compared to mm. four metrics were used to compare the accuracy of 
the masking tools: a) volume difference from manual masks; b) number of 
masks where volume differed more than 3% from mm; c) dice coefficient 
(an overlap measure) to mm; and d) intra-class correlation coefficients.
Results: mean volume difference between mabs and mm masks was sig-
nificantly lower than the difference between fs masks or beT masks and 
mm masks (p<0.01 for both comparisons). a 3 % volume difference cut-
off  from mm showed that 10/10 fs masks, 9/10 beT masks and none of 
mabs masks, differed by >3% from mm’s volumes [fisher test; p<0.001 
for both comparisons]. dice coefficient of mabs-mm (0.997 ± 0.002) was 
significantly higher than that of fs-mm (0.93 ± 0.02; p=0.001), beT-mm 
(0.97 ± 0.006; p=0.04), or brainwash-mm (0.85 ± 0.13; p=0.04). for sub-
cortical and left cortical regions, mabs was closer to mm than beT or fs. 
in the right, mabs was closer to mm than beT.
Conclusion: brain masking is an essential preprocessing step to many fur-
ther image analyses and it is important that they be accurate. The gold stan-
dard of mm is time and labor intensive (as long as 8 hours). improvement 
in accuracy and time to create masks is thus critically important, particu-
larly in large-scale studies. our findings show that fs, beT, and brainwash 
masks are rapidly obtained and inexpensive, but are less accurate than 
mm. mabs masks, in contrast, resemble more closely the gold standard 
of the mm, offering a viable alternative, and, if  needed, can be edited to 
mm in under 30 minutes.
id: 2117752

evidence from imaging sTudies for 
oXidaTive sTress mechanisms in firsT 
episode schizophrenia
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Development, University of Geneva, Geneva, Switzerland

Background: during brain development of mice with genetically impaired 
glutathione (gsh) synthesis (gclm ko), redox dysregulation leading to 
oxidative stress, induces alterations of prefrontal cortex interneurons and 
myelin formation. in patients such mechanisms play an important role in 
the emergence of schizophrenia. We have reported that a gag trinucleotide 
repeat polymorphism in the key gsh synthesizing gene gclc is associated 
with the disease and with a decreased gsh synthesis in patients fibroblasts.
Methods: magnetic resonance spectroscopy (mrs) and diffusion spectrum 
imaging (dsi) in first episode patients and diffusion tension imaging (dTi) 
in gclm ko mice.
Results: We now show by mrs that this “high-risk gclc” genotype predicts 
a decreased gsh levels in medial prefrontal cortex (mpfc). furthermore, 
in healthy controls, multimodal brain imaging (mrs & dsi) revealed a 
positive association between mpfc gsh levels and both white matter 
integrity (as estimated by gfa) and resting-state functional connectivity 
along the cingulum bundle. in early psychosis patients, only white mat-
ter integrity was correlated with gsh levels. gfa was also decreased in 
fornix/fimbria of  both gclc ko mice and early psychosis patients, where it 
correlated positively with hippocampal volume. interestingly, the oxida-
tion status in blood cells (ratio of  enzymatic activity of  gsh peroxidase 
to reductase) was associated with smaller hippocampal volume in early 
psychosis patients. on the other side, in the prefrontal cortex of  peripu-
bertal gclm ko mice, mature oligodendrocyte numbers, as well as myelin 
markers, were decreased. at the molecular levels, under gsh-deficit con-
ditions induced by shrna targeting gclc, oligodendrocyte progenitors 
showed a decreased proliferation mediated by an upregulation of  fyn 
kinase activity, reversed by either the antioxidant n-acetylcysteine or fyn 
kinase inhibitors. in addition, oligodendrocyte maturation was impaired. 
interestingly, the regulation of  fyn mrna and protein expression was 
also impaired in fibroblasts of  patients deficient in gsh synthesis.
Conclusion: gsh and redox regulation have a critical role in myelination 
processes and white matter maturation in the prefrontal cortex of rodent 
and human, a mechanism potentially disrupted in schizophrenia.
id: 2083319

fronTal fasciculi and psychoTic 
sympToms in anTipsychoTic-naïve 
schizophrenia before and afTer 
selecTive dopamine d2/3 recepTor 
blockade
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1. PsychiatricCentre Glostrup, Centre for Neuropsychiatric 
Schizophrenia Research, CNSR & Centre for Clinical Intervention 
and Neuropsychiatric Schizophrenia Research, CINS, Glostrup, 
Denmark; 2. Department of Diagnostics, Glostrup University 
Hospital, Functional Imaging Unit, Glostrup, Denmark

Background: positive psychotic symptoms are core clinical features of 
schizophrenia. a recent hypothesis proposes that psychotic symptoms stem 
from irregularities in myelination of white matter (Wm) tracts project-
ing into the frontal cortex. We investigated Wm integrity in first-episode 
antipsychotic-naïve schizophrenia patients and healthy controls before and 
after selective dopamine d2/3 receptor blockade.
Methods: Thirty-eight patients (25.9 ± 6.5 years) and 38 matched controls 
(25.8 ± 6.4 years) underwent baseline examination with 3T mri diffusion 
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tensor imaging and clinical assessments. voxelwise group differences of 
fractional anisotropy (fa) were assessed using tract-based spatial statistics 
(Tbss). subsequently, patients underwent 6 weeks of antipsychotic mono-
therapy with amisulpride (mean dose: 262 ± 177 mg). Twenty-eight patients 
and 28 healthy controls were re-examined.
Results: at baseline, whole brain Tbss analyses revealed lower fa in 
patients in right anterior thalamic radiation (aTr), right cingulum, right 
inferior longitudinal fasciculus and right corticospinal tract (cT). region 
of interest analyses showed that positive symptoms were significantly asso-
ciated with fa of frontal fasciculi, specifically right arcuate fasciculus and 
right superior longitudinal fasciculus.
at re-examination, all correlations between positive symptoms and frontal 
fasciculi had resolved. fa in aTr increased significantly more in patients 
than in controls. amisulpride dose correlated positively with fa changes 
in right cT.
Conclusion: antipsychotic-naïve schizophrenia patients displayed subtle 
deficits in Wm integrity. as predicted, psychotic symptoms appeared 
specifically associated with the integrity of frontal fasciculi. six weeks of 
selective dopamine d2/3 receptor antagonism normalized Wm integrity 
possibly by remyelination. further research on frontal fasciculi and psy-
chosis is encouraged.
clinicalTrials.gov identifier: ncT01154829
id: 2083029

measuring gaba WiTh mrs: 
meThodology and piTfalls

richard a e edden1,2; ashley d harris1,2

1. Russell H. Morgan Department of Radiology and Radiological 
Science, The Johns Hopkins University, Baltimore, MD, USA; 
2. FM Kirby Center for Functional MRI, Kennedy Krieger 
Institute, Baltimore, MD, USA

Background: The inhibitory neurotransmitter gaba is increasingly being 
targeted for mrs studies of inhibitory function in schizophrenia; this sym-
posium will introduce the methods used for measuring gaba, and some 
pitfalls and limitations.
Methods: The mr spectrum of gaba is heavily overlapped by resonances 
from other metabolites. acquisition strategies center around separat-
ing these signals by either: acquisition optimization to minimize overlap; 
removing overlying signals by spectral editing; reducing overlap by adding a 
second dimension. each approach has drawbacks, including limited separa-
tion of gaba signals from other signals at the same frequency and robust-
ness to movement, and different artifacts that can occur. as the most widely 
used experiment, discussion will focus on the strengths and limitations of 
mega-press, including limited sensitivity (requiring large voxel acquisi-
tions), co-editing of macromolecules (mm), and sensitivity to movement 
and scanner instability. mm contamination can be addressed experimen-
tally, but at the expense of increased sensitivity to instability. various post-
processing and quantification tools are available (including lcmodel and 
gannet). The concentration of gaba differs between gray and white 
matter and csf. both csf correction and gm correction have been pro-
posed to account for differing voxel compositions; we will introduce a new 
gm/Wm correction. mega-press is implemented as a modification of 
vendor-delivered press sequences, which impacts the editing efficiency 
and expected lineshape of edited signals. We discuss the extent to which it 
is possible to compare gaba measurements between scanners, vendors, 
studies and brain regions.
Results: frequency-and-phase correction of edited data substantially 
improves the robustness of mega-press editing to frequency drift 
and subject movement. different implementations of the mega-
press sequence give different edited lineshapes in phantom and in vivo. 
measurements can be compared between scanners and implementations by 
accounting for differences in editing efficiency of gaba and co-editing 

contamination of mm. gm/Wm correction outperforms either csf cor-
rection or gm correction in accounting for voxel segmentation differences.
Conclusion: mrs provides a robust measurement of gaba that is physi-
ologically interesting, especially in the pathological trajectory of schizo-
phrenia. interpretation of studies is dependent on a working knowledge of 
the strengths and limitations of the methodology
id: 2090364

geneTic variaTion in The TranslocaTor 
proTein neuroinflammaTion marker 
and effecTs on brain sTrucTure

daniel felsky, bsc; Jennie pouget, bsc; James kennedy, md; 
aristotle voineskos, md, phd
Centre for Addiction and Mental Health, Toronto, ON, Canada

Background: The translocator protein (Tspo) is up-regulated in activated 
microglia and may be a marker for neuroinflammation. recent studies have 
found that Tspo and its ligands affect processes related to inflammation that 
are implicated in the etiopathology of neuropsychiatric disorders. The Tspo 
rs6971 polymorphism results in a change in protein structure that determines 
Tspo ligand binding in the brain; however, no study has examined the conse-
quence of this variation on mri-based neuroimaging phenotypes.
Methods: 134 healthy individuals (age range 18-86) underwent mri-based 
neuroimaging and genetics protocols. T1-weighted images were processed 
using the civeT pipeline for vertex-wise thickness analyses. To quantify 
white matter microstructure using dTi, whole brain tractography was per-
formed. Ten fronto-temporal tracts were manually extracted and mean fa 
values along the fiber were calculated. all subjects were genotyped directly 
for Tspo rs6971, and two snps in apoe (rs7412 and rs429358). linear 
regression was used to evaluate the effect of Tspo genotype on average 
regional cortical thickness and average tract fa, co-varying for age, sex, 
apoe ε4 status, ethnicity, and handedness. age by genotype interaction 
terms were also tested.
Results: cortical thickness analysis found no significant association of 
Tspo genotype with any region when controlling for age. however, age 
by genotype interactions significantly predicted bilateral parietal (left, 
pcor=0.003; right, pcor=0.024) and left frontal (pcor=0.028) cortical thick-
ness, whereby high affinity binders had thinner cortex at younger ages, 
but thicker cortex at older ages, when compared to low affinity binders 
and medium affinity binders. no significant main effects or interactions 
were observed for Tspo genotype and white matter tract fa (all pcor>0.1).
Conclusion: We found age-dependent effects of the functional Tspo vari-
ant on cortical brain structure. previous studies in peT imaging show up 
to 30 percent differences in Tspo ligand binding based on this marker. our 
findings provide important complementary evidence by demonstrating the 
effects of this functional variant on frontal and parietal cortical structure 
and thus providing a potential risk mechanism for schizophrenia and other 
severe mental illnesses. neuroinflammatory effects indexed by this variant, as 
well as neurotherapeutic effects of Tspo itself  may be age-dependent, which 
is consistent with some animal studies, and requires further investigation.
id: 2086277

psychoTic eXperiences are associaTed 
WiTh reduced corTical Thickness in a 
large communiTy sample of children 
and adolescenTs

ary gadelha1,3; andré zugman1,3; Taís silveira moriyama2,3; 
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Background: psychotic experiences (pe) have been associated with a higher 
severity of general psychopathology measures, comorbid psychiatric diag-
noses and suicide in adolescents. it has not been investigated if  pe are asso-
ciated with brain structures changes during neurodevelopment. herein we 
investigate if  pe are associated with cortical thickness among children and 
adolescents in a large community sample.
Methods: 720 subjects aged 6-14 year-old were recruited from a large com-
munity school based study, none presented a psychotic diagnosis. parents 
were assessed with the Well-being assessment (daWba) and the child 
behavior checklist (cbcl) to evaluate the diagnosis and measure general 
psychopathology, to measure pe we have developed a cbcl-psychosis sub-
scale from the 112 questions, which included 7 psychotic experiences such 
as hearing voices, feeling observed and disorganized behavior. We evaluated 
the association of pe (measured by the cbcl-psychosis subscale) with the 
presence of any psychiatric diagnoses using a logistic regression model. high-
resolution T1 images were acquired in 1.5T scanners. images were processed 
using freesurfer software. The cbcl-psychosis total score was correlated with 
measures of cortical thickness. random field theory was used to correct for 
multiple testing in vertex-wise analyses (height and extent threshold: p <0.05).
Results: The mean age of the sample was 10.6 years (sd=1.9), 53,9% were 
male, 56.5% did not report any pe. There were no age or gender differences 
between the groups presenting pe or not. The group that reported one or 
more pe presented 5.2 times higher chance of having any psychiatric diag-
nosis (p<0.001; expb=5.2 95% ci 3.6-7.5). clusters of cortical thickness 
measures localized in the right prefrontal and temporal cortices showed a 
significant negative correlation with cbcl-psychosis. conversely, we found 
a positive correlation between pe and the occipital cortices bilaterally.
Conclusion: We found that higher cbcl psychosis scores were associated with 
cortical thickness reduction; more pronounced in frontal and temporal cortices, 
regions traditionally related to psychotic diagnosis in adults. interestingly, the 
correlations with the occipital cortices worked in an opposite direction. our find-
ings of pe associated with brain changes may indicate subtle deviant brain matu-
ration processes that may represent risk for several disorders. This hypothesis will 
be addressed in a follow-up study that we are conducting with this sample.
id: 2118038

eoTaXin serum levels is increased 
in paTienTs WiTh schizophrenia and 
correlaTed WiTh lengTh of disease, 
verbal memory performance, and 
hippocampus and fronTal corTeX sizes.

clarissa s gama, md, phd1,2; mireia vianna-sulzbach1,2; leticia 
czepielewski1,2; pedro d goi1,2; bruna s panizzutti1,2; antonio l 
Teixeira3; raffael massuda1,2

1. Psychiatry, UFRGS, Porto Alegre, Brazil; 2. Psychiatry, HCPA, 
Porto Alegre, Brazil; 3. Psychiatry, UFMG, Belo Horizonte, Brazil

Background: a particular chemokine, called eotaxin, increases with age in both 
humans and rodents. clinical studies have shown increased eotaxin in individu-
als with chronic sz; and that eotaxin serum levels were inversely correlated to 
the performance in a working memory test. besides that, our group has found 
differences in eotaxin serum levels compared to controls in chronic patients with 
sz but not in individuals with sz at recent onset. The objective of this study was 
to investigate the possible differences in eotaxin serum levels between patients 
with sz and controls; and its possible correlation with hippocampus and fron-
tal cortex volumes, length of disease and verbal episodic memory performance.
Methods: sixty-two subjects were enrolled; thirty-five patients with sz and 
27 controls matched for age, gender and level of education. all subjects 

had 10ml of peripheral blood collected for eotaxin measument by sand-
wich-elisa. They were assessed with the hopkins verbal learning Test 
- revised (hvlT-r) for verbal learning measures. images were acquired at 
philips achieva 1.5T mri scanner. images were processed using the auto-
mated pipeline of freesurfer v5.1. intracranial volume was regressed out 
from hippocampus and frontal cortex volumes.
Results: eotaxin serum levels were increased in patients (p=0.001); total hip-
pocampus (p<0.0001), total frontal cortex size (p<0.0001) and hvlT-r 
immediate free recall scores (p<0.0001) were decreased in patients. There were 
negative correlations in a linear regression model between total hippocampus 
size (p=0.002, r=-354), total frontal cortex size (p=0.018, p=-268), hvlT-r 
scores (p=0.004, r=-333) and eotaxin levels. There was a positive correlation 
between length of disease and eotaxin serum levels (p=0.004, r=0.446).
Conclusion: supporting the hypothesis that sz is associated with a pro-inflam-
matory activation, this study importantly suggests that higher levels of serum 
peripheral eotaxin are increased in patients and is correlated to hippocampus 
and frontal cortex sizes, verbal memory performance and length of disease. 
This is probably related to a greater inflammatory activation, impaired func-
tionality, increased mortality, and to other clinical diseases that overlap in 
patients with sz. it also would suggest that the broad impairment seen in 
individuals with sz would be associated with an accelerated aging process.
id: 2119455

are There cumulaTive or inTeracTive 
effecTs of neurodevelopmenTal 
deviaTions on cogniTive conTrol 
deficiT in firsT episode schizophrenia?

olivier gay2,1; marion plaze1,2; catherine oppenheim4,3; raphael 
gaillard1,3; marie-odile krebs1,2; arnaud cachia5,6

1. Service Hospitalo-Universitaire, Centre hospitalier Sainte-Anne, 
Paris, France; 2. Centre de Psychiatrie & Neurosciences, INSERM 
UMR 894, Paris, France; 3. Université Paris Descartes, Sorbonne 
Paris Cité, Paris, France; 4. Service d’Imagerie Morphologique 
et Fonctionnelle, Centre hospitalier Sainte-Anne, Paris, France; 
5. Laboratoire de Psychologie du Développement et de l’Éducation 
de l’enfant, CNRS UMR 8240, Paris, France; 6. Institut 
Universitaire de France,, Paris, France

Background: neurological soft signs (nss) (bombin schizo bull 2005; 
gay schizo bull 2013), mixed-handedness (deep-soboslay brain 2010; 
katsanis am J psych 1989), ventricle/sulcal enlargement (gilmore am 
J psych 2010; rais psychol med 2012) and symmetrical sulcation of  the 
anterior cingulate cortex (acc) (cachia dev cog neurosc 2014; clark 
schizo res 2010) are clinical and radiological markers of  early neurode-
velopmental deviations that have been independently associated with cog-
nitive impairment in schizophrenia: the aim of this study was to test the 
cumulative or interactive effects of  these factors on cognitive control (cc) 
in schizophrenia.
Methods: 41 first-episode schizophrenia-spectrum patients were recruited 
and underwent a structural magnetic resonance imaging (mri). cc effi-
ciency was evaluated from TmT a and TmT b tasks and derived scores 
(perianez arch clin neuropsych 2007). nss were assessed using krebs’ 
standardized 23-item scale (krebs schizo res 2000). handedness was 
assessed using the edinburgh handedness inventory. The acc sulcal pat-
tern was manually classified using yucel’s 3-level nomenclature: no parac-
ingulate sulcus (pcs), present pcs and prominent pcs (yucel biol psych 
2002). ventricle/sulcal enlargement was assessed from the ratio between 
ventricle and sulcal csf volume and total intracranial volume. linear 
models were used to test the effects of nss, mixed-handedness, acc sulcal 
pattern and ventricle/sulcal enlargement on TmT scores, adding age and 
educational level as confounding covariates.
Results: There was a significant main effect of acc sulcal pattern asym-
metry on TmT b - TmT a (p = 0.04) along with significant interactions 
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between acc sulcal pattern and nss and between acc sulcal pattern and 
ventricle size (p < 0.006).
Conclusion: our study provides the first evidence of interactive effects of 
different neurodevelopmental markers on cc efficiency in schizophrenia. 
effects of treatment and illness duration were limited by the study design 
involving only first-episode patients. such findings is in line with the neu-
rodevelopmental model of schizophrenia and support the notion that cc 
impairments in this disorder may be the final common pathway of complex 
early neurodevelopmental mechanisms.
id: 2090052

hippocampal subfield volumes in 
paTienTs WiTh schizophrenia and Their 
unaffecTed firsT-degree relaTives

fulei geng1,2; ying li3; Wenxiu li3; yan li4; Wei Xu4; raymond 
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1. Institute of Psychology, Chinese Academy of Sciences, Beijing, 
China; 2. University of Chinese Academy of Sciences, Beijing, 
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Control and Prevention, Beijing, China

Background: hippocampal volume reductions are commonly found in 
schizophrenia. This study attempted to determine whether hippocampal 
subfield abnormalities were associated with age and cognitive function in 
patients with schizophrenia and their unaffected first-degree relatives.
Methods: high resolution T1-weighted mri scans were acquired using 
a 3 T siemens scanner from 106 patients with schizophrenia (mean age, 
45.78 ± 10.95  years; range, 22-72), 50 unaffected first-degree relatives 
(mean age, 58.30 ± 12.34; range, 24-80), and 86 healthy controls (mean age, 
46.68 ± 15.44  years; range,22-77). imagines were processed by freesurfer 
5.3.0. a set of cognitive tests were administrated to all the subjects, includ-
ing short-form of iQ, visual reproduction, logical memory, spatial working 
memory, and verbal fluency
Results: age-associated hippocampus subfield volume reductions were 
found among patients with schizophrenia, unaffected first-degree rela-
tives, and healthy controls. however there was no significant interaction 
between aging and group on any subfield volumes. further ancova 
analyses controlling for intracranial volume, age, and gender showed that 
patients with schizophrenia demonstrated significantly smaller bilateral 
presubiculum (left, p=2.32 x 10-7; right, p=7.90 x 10-4) and subiculum 
(left, p=2.20 x 10-6; right, p=3.02 x 10-6) than healthy controls. no sig-
nificant differences were observed between unaffected first-degree rela-
tives and healthy controls. linear regression results also indicated that 
smaller left presubiculum significantly predicted delay visual reproduc-
tion (β=0.195, p<0.05), whereas smaller right subiculum significantly 
predicted spatial working memory search errors (β=-0.196, p<0.05) in 
patients with schizophrenia.
Conclusion: The current findings suggested that hippocampal abnormalities 
were only demonstrated in patients with schizophrenia but not their unaf-
fected first-degree relatives. These abnormalities were indispensible of age.
id: 2118725

effecTs of dopamine d2 recepTor 
blockade on mulTimodal disTurbances 
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Background: The influence of antipsychotics on brain abnormalities and 
the characterization of predictive markers for treatment outcome are key 
questions in schizophrenia research. We have studied the effects of striatal 
and extrastriatal dopamine d2-receptor blockade on multimodal distur-
bances in never previously medicated schizophrenia patients - and further 
related outcome to baseline d2 receptor binding potentials (bpnd).
Methods: Two comparable cohorts of antipsychotic-naïve first-episode 
schizophrenia patients went through psychopathological, cognitive, mri, and 
specT examinations. patients in cohort a (n=25) were scanned with specT 
using the d2/3-receptor ligand [123i]epidepride for assessment of extrastriatal 
receptors before and after 3 months of treatment with risperidone or zuclo-
penthixol. striatal d2/3-receptors were assessed with 123labeled iodbenzamid 
(cohort b; n=66) before and after 6 weeks of treatment with amisulpride. The 
examination program also included a variant of the monetary incentive delay 
task (fmri). not all patients went through all examinations.
Results: The data suggest that high frontal and low baseline striatal bpnd 
are associated with the effect of d2 blockade on positive symptoms. 
normalization of reward abnormalities was linked to d2 blockade in the 
responders. cohort a data further suggest a possible protective effect of d2 
blockade on cortical gray matter volumes whereas cohort c data suggest a 
normalization of subtle deficits in white matter integrity after treatment. in 
contrast, all associations between extrastriatal occupancy and cognition as 
well as function were negative. The data represent work in progress.
Conclusion: The data do not support a detrimental effect of d2 blockade on 
cortical volumes, but point to an increase in white matter integrity. Taken 
together with our previous data showing an association between high doses 
and increased hippocampal volume loss, this would imply that the effects 
of d2 blockade depend on the dose and the region. confirmation of a con-
nection between normalization of salience abnormalities and d2 blockade 
validate preclinical findings of a connection between dopamine activity and 
reward. in contrast to the beneficial effects of blockade on reward abnor-
malities and differentiated effects on bran volumes, we observed detrimen-
tal effects on cognition and function. compared to the potential predictive 
value of baseline d2 receptor bpnd, this stress the importance of an indi-
vidualized response to d2 blockade.
id: 2117498

sTrucTural mri in firsT episode 
psychosis: an inTernaTional 
collaboraTive mega-analysis of 
individual adulT paTienT daTa

brian hallahan, mb, md, mmedsci, mrcpsych; John newell; 
anne gallagher; colm mcdonald
Psychiatry, NUI Galway, Galway, Ireland

Background: The aim of this study was to examine regional brain structures 
in individuals with first episode psychosis (fep) compared to healthy sub-
jects by conducting an international collaborative mega-analysis. Thus, we 
were able to adjust for between-study differences, enabling us to compare 
regional brain measurements of individuals with fep to those of healthy 
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controls, whilst co-varying for relevant confounds, not possible in conven-
tional meta-analysis.
Methods: published brain volumetric studies were identified through sys-
tematic database searches for articles published between 1980 and 2013. 
consequently 43 international research groups who had employed robust 
methodology in mri data acquisition in relation to individuals with fep 
or healthy subjects were invited to participate in this study. mri and clini-
cal data (e.g. age, gender, duration of untreated psychosis, psycho-active 
substance use, age of onset of illness, diagnosis, medication usage) was pro-
vided by 24 international research groups on 1095 individuals with fep 
and 1024 healthy subjects. statistical analysis was undertaken utilising lin-
ear mixed effects regression models, with study centre, gender, age and addi-
tional factors including intracranial volume included n the model.
Results: brain regions with reduced volume in individuals with fep com-
pared to healthy subjects included the cerebrum, total brain grey matter, 
total brain white matter, hippocampus, thalamus and orbitofrontal cortex 
(all p < 0.01) with increased volume of the lateral (f = 4.725, p = 0.03) 
and third ventricles demonstrated (f  =  22.868, p <0.001). These results 
remained when controlling for cerebral hemisphere or intracranial volume 
and were of the same or greater magnitude when we compared individuals 
with schizophrenia alone to healthy subjects. cannabis use was associated 
with reduced hippocampal volume in individuals with fep. no association 
was found between any regional brain volumes and duration of psychosis 
or duration of untreated psychosis.
Conclusion: similar to meta-analyses of aggregate data, we demonstrated 
that individuals at their first episode of psychosis have several brain abnor-
malities compared to healthy controls, including reduced volume of the 
hippocampus and total brain grey matter and increased ventricular vol-
ume. cannabis use was associated with more significant reductions of the 
hippocampus in individuals with fep and its use may be associated with 
additional deleterious structural brain abnormalities.
id: 2095241

reduced WhiTe maTTer inTegriTy in a 
mulTisiTe longiTudinal sTudy of youTh 
aT risk for psychosis
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Background: individuals with schizophrenia show alterations in white 
matter microstructure suggestive of disrupted structural connectivity. 
Whether this plays a role in psychosis onset is not yet clear. diffusion tensor 

imaging (dTi) studies have tentatively revealed alterations in white mat-
ter microstructure in individuals at clinical high risk (chr) for psycho-
sis. however, these studies have generally included small sample sizes and 
produced inconsistent results. in the present study, we tested white matter 
integrity across the primary tracts using subjects from the north american 
prodrome longitudinal study (napls), a large multisite study designed to 
identify factors associated with risk for and onset of psychosis.
Methods: 468 individuals meeting chr criteria and 207 healthy controls 
(hc) underwent a dTi scanning protocol. of the chr subjects, 55 subse-
quently converted (conv) to a full psychotic disorder within a 24-month 
follow-up period. Whole brain voxel-based analysis using Tract based 
spatial statistics (Tbss) was performed on fractional anisotrophy (fa). 
in addition, white matter tract regions of interest were extracted from the 
Tbss skeleton for tract-specific comparisons. group differences in these 
measures were tested. 123 hc, 212 chr and 31 conv individuals also 
underwent follow-up dTi acquisition.
Results: group differences in fa between chr and hc were found in both 
the body (f(1,661)=9.195, p=.002) and the genu (f(1,661)=7.542, p=.006) 
of the corpus callosum as well as in the fornix (f(1,661)=5.515, p=.02). 
across all individuals, there was a significant correlation between age and 
increasing fa values (r(666)=.1317, p=.0006). moreover, there were signifi-
cant group by time interactions for change from baseline to follow-up in 
regions including the corpus callosum (f(2,322)=5.293, p=.004) and supe-
rior corona radiata (f(2,322)=5.509, p=.004), such that conv showed a 
smaller magnitude of increase in fa over time compared with the other 
groups.
Conclusion: individuals at risk for psychosis demonstrate reduced white 
matter integrity in multiple regions of the brain that have previously been 
implicated in schizophrenia, including the corpus callosum and the fornix. 
more importantly, the rate of increase in fa over time is reduced in chr 
cases who convert to psychosis, suggesting that the factors involved in onset 
of psychosis are associated with a disruption in the normal developmental 
increases in myelination in the peri-adolescent period.
id: 2083088
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Background: volume deficits of the hippocampus and its subfields have 
been found in schizophrenia and bipolar disorder, which share phenom-
enological and familial overlap. however, the comparative trajectories of 
hippocampal subfield volumes in schizophrenia and bipolar disorder are 
unknown. here we sought to determine whether there are differential 
progressive subfield volume deficits in schizophrenia and bipolar disorder 
over time.
Methods: a longitudinal magnetic resonance imaging study of three demo-
graphically matched cohorts that included 34 patients with schizophrenia, 
14 patients with bipolar disorder and 41 healthy controls (mean age of 
30.9 ± 9.1, 32.3 ± 7.6, 31.6 ± 9.3 years and mean follow-up of 4.5, 3.8 and 
5.3  years respectively) was performed. a  new and automated algorithm 
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(based on a computational atlas constructed from ultra-high resolution 
images from 15 autopsied hippocampal tissue) was used to label the sub-
fields. linear mixed effects modeling—with diagnosis, time, diagnosis and 
time interaction, intracranial volume, age, years of education, duration 
of psychosis and medication as fixed effects, and individual variability in 
baseline volumes and atrophy rate as random effects—was used to test for 
diagnostic differences in subfield volume change over time.
Results: in the right hemisphere, the volumes of the granule cell layer (gcl), 
ca4, ca3, ca1, molecular layer (ml) and subiculum—but not the tail—
decreased at a greater rate in schizophrenia and bipolar patients, when 
compared to healthy controls (p<.01). in the left hemisphere, the volumes 
of gcl, ca3, ca1 and ml decreased at a greater rate in schizophrenia 
patients when compared to healthy controls (p<.01). further, schizophre-
nia patients compared to bipolar patients showed greater atrophy in left 
ca3 (p<.05). post-hoc, atrophy of subfields in the right hemisphere of both 
schizophrenia and bipolar groups broadly correlated with illness severity: 
significant correlations included gcl, ca1, ca3 and ml with negative 
symptom severity, and subiculum with declining psychosocial functioning.
Conclusion: progressive volume deficits in subfields of the right, anterior/
mid-body hippocampus were found in both schizophrenia and bipolar dis-
order, which broadly correlated with measures of illness severity. atrophy 
of the left hippocampal subfields was found only in schizophrenia. These 
findings add to data that potentially clarify specific versus cross diag-
nostic neurobiological changes underlying psychotic spectrum disorders 
over time.
id: 2084385
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Background: current definitions of psychotic illness lack neurobiologi-
cal mechanisms and don’t map onto emerging biomarkers. an alternative 
strategy aiming to capture more homogeneous biologically-driven groups 
of cases is multivariate biomarker analysis carried out on the entire psy-
chosis dimension independent of categorical diagnoses. based on this 
approach, we examine gray matter volume (gmv) characteristics across 
two constructs: biotypes, the psychosis groups derived from cognitive and 
neurophysiologic biomarkers vs. dsm diagnoses.
Methods: The biotypes were developed based on stepwise multivariate 
analyses (pca, unsupervised clustering, canonical discriminant analysis) 
of cognitive and neurophysiologic measures in the bipolar-schizophrenia 
network on intermediate phenotypes (b-snip) sample. gmv measures 
from 3T T1-w images were extracted in spm8/vbm8/darTel and con-
trasted by biotype vs. dsm diagnosis.
Results: biotypes (n=1,409): compared to healthy controls (hc), bio-
type1 (b1) probands had diffuse cortical/subcortical gmv reductions as 
well as most impaired cognitive and sensorimotor function; b2 probands 
showed lesser and more localized gmv reductions, impaired cognitive 
function and exaggerated sensorimotor reactivity; b3 probands had 

near normal gmv consistent with normal cognitive and sensorimotor 
characteristics. b1 relatives showed gmv reductions similar to their pro-
bands but less extensive; b2 relatives had posteriorly distributed gmv 
loss (cerebellum, occipital lobe); whereas b3 relatives had normal gmv. 
dsm diagnoses (n=1,681): compared to hc, schizophrenia (sz) and 
schizoaffective (sad) probands had extensive and overlapping gmv 
loss in numerous cortical/subcortical regions, whereas psychotic bipolar-
i (bdp) probands showed small clusters of  gmv reduction in fronto-
temporal, cingulate, and insular cortices. similar but less extensive gmv 
changes were seen in sz and sad relatives; in contrast, bdp relatives 
had normal gmv. The distribution of  dsm diagnoses poorly mapped 
onto biotypes.
Conclusion: our findings support partially divergent brain structure biomarkers 
for sz/sad (diffuse cortical/subcortical gmv loss) vs. bdp (small localized 
gmv reductions in fronto-temporal limbic regions). re-slicing this psychosis 
sample into biomarker-driven groups-biotypes-captures more homogenous 
clusters of proband/relative cases characterized by consistent cognitive, sen-
sorimotor, and gmv characteristics, largely independent of dsm diagnoses.
id: 2082342
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Background: it is presumed that a subgroup of patients who suffer from pro-
gressive brain tissue loss, may be linked to glutamatergic and dopaminergic 
disturbances and cognitive deficits, and is characterized by poor treatment 
response and functional outcome. in the present multimodal study, we will 
investigate cortical thinning and reduced surface area in two large longi-
tudinal cohorts of initially antipsychotic-naïve first-episode schizophrenia 
patients and matched healthy controls.
Methods: using high-resolution 3d T1 weighted structural images, acquired 
from a 3 Tesla mr scanner, measurements of the cortical thickness and 
surface area will be conducted using an automated surface-based analy-
sis (freesurfer). in an already finished cohort, patients have undergone 
specT using the ligand [123benzoamid] for estimation of d2/3 receptors 
in the striatum and in an ongoing cohort; the patients undergo 1h-mrs 
(press and mega-press) for two voxels positioned in the dorsal ante-
rior cingulate cortex (dacc) and the left thalamus. current and premorbid 
iQ will be obtained from a neurocognitive battery including Wais-iii and 
darT. all examinations are performed before and after 6 weeks (and again 
after 6 months) of treatment with aripiprazole, a partial d2 agonist.
Results: Ten patients and 4 controls have been included since January 2014, 
and 8 patients and 4 controls have gone through 6 weeks follow-up, and 5 
patients and 1 control have gone through 6 months follow-up (by august 
2014). We expect to include 40 patients and 40 controls by the end of 2016.
Conclusion: it is expected that a reduced cortical thickness and surface 
area at baseline is related to glutamatergic disturbances and low premorbid 
and current iQ. progressive cortical thickness reductions and poor treat-
ment response are expected to be correlated to glutamatergic disturbances 
in the dacc and left thalamus and a high d2/3 receptor binding poten-
tial (believed to reflect decreased endogenous levels of dopamine) in the 
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striatum. cortical surface is expected to be relatively stable over time and 
correlated to premorbid iQ measured at baseline.
id: 2076938
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Background: There is increasing evidence that neuroinflammation is associ-
ated with schizophrenia. increased expression of the translocator protein 
18 kda (Tspo) occurs in glial cells in response to neuroinflammation or 
brain injury and can be measured in vivo using the peT ligand (r)-[11c]
pk11195. The aim of this study was to examine regional (r)-[11c]pk11195 
binding potential (bpnd) in the early stage of schizophrenia.
Methods: The subjects included in this study were 29 patients with schizo-
phrenia and 27 age- and sex-matched healthy controls. dynamic 60 minutes 
(r)-[11c]pk11195 scans were acquired using a philips gemini Tf peT/cT 
scanner and siemens ecaT eXacT hr+ scanner. bpnd images were 
obtained using receptor parametric mapping and supervised cluster analysis 
to derive the reference tissue input function (1,2). subsequently, gray mat-
ter regions of interest were delineated on a T1-weighted structural mri 
scan using an automatic probabilistic procedure, resulting in the following 
regions: frontal, temporal, and parietal cortex, striatum, thalamus, and total 
gray matter. multivariate analysis of variance (manova) was used to test 
for differences in bpnd between patients and healthy controls with group 
as between-subjects factor and region of interest as within-subjects factor.
Results: patients had been ill for a mean (sd) duration of 1.7 (1.5) years. 
in general, the binding potentials were mildly increased in all regions of 
interest. significantly higher (r)-[11c]pk11195 bpnd was seen in the 
total gray matter, which was most prominent in the temporal cortex and 
thalamus. There were no significant differences in mean (r)-[11c]pk11195 
bpnd in the other areas tested.
Conclusion: our findings of increased regional binding potential imply that the 
increased Tspo binding in the total gray matter primarily is due to increased 
Tspo binding in the temporal cortex and thalamus. These results support and 
extend previous peT studies using plasma input analysis showing activated 
microglial cells in total gray matter and hippocampus in schizophrenia (3,4). 
This suggest neuroinflammation or brain injury in the temporal cortex and 
thalamus in the early stage of the disease. further investigation is warranted to 
assess the efficacy of anti-inflammatory treatment in schizophrenia.
references
[1] Turkheimer fe et al. J nucl med 2007; 48: 158-167
[2] yaqub m et al. J cereb blood flow metab 2012; 32: 1600-1608
[3] berckel bnm van et al. biol psychiatry 2008; 64: 820-822
[4] doorduin J et al. J nucl med 2009; 50: 1801-1807
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Background: several lines of evidence suggest adverse effect of psychotic 
episodes on brain morphology. in our recent cross-sectional study we found 
a negative correlation between the number of previous psychotic episodes 
and hippocampal gray matter volume (hyza et al., 2014). it is not clear, 
however, if  this correlation reflects a cumulative effect of psychotic out-
bursts with gradual progressive reduction of hippocampal tissue, or, rather, 
an increased tendency for psychotic episodes in patients with smaller hip-
pocampus at the beginning of illness.
Methods: a longitudinal 4-year prospective study of patients with first epi-
sode schizophrenia (fes, n=58). baseline brain anatomical scans (at fes) 
were analyzed using voxel-based morphometry and atlas-based volumetry 
of hippocampal subfields. The effect of duration of the first episode, illness 
course with relapses, number of psychotic episodes, and residual symptoms 
during 4-year follow-up were analyzed.
Results: a significant negative correlation between duration of illness and 
hippocampal morphology was detected. on the other hand, there was no 
effect of relaps, number of psychotic episodes, or residual symptoms on 
baseline hippocampal volume.
Conclusion: We have replicated the effect of fist-episode schizophrenia 
duration on the hippocampal morphology, which supports the concept of 
toxicity of psychosis. moreover, the indices of later unfavorable course of 
schizophrenia had no effect on baseline brain morphology, suggesting that 
there is no baseline morphological abnormality that predispose for fre-
quent psychotic outbursts. The findings of correlations between psychotic 
episodes and brain morphology therefore reflect an additive adverse effect.
support: supported by research project nT 13437-4 (ministry of health, 
czech republic); the project “ceiTec - central european institute 
of Technology” (cz.1.05/1.1.00/02.0068) from the european regional 
development fund.
references: hyza m, huttlova J, kerkovsky m, kasparek T. psychosis effect 
on hippocampal reduction in schizophrenia. prog neuropsychopharmacol 
biol psychiatry. 2014 Jan 3;48:186-92.
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Background: The gaba and glutamate (glu) systems have been implicated 
in the pathophysiology of schizophrenia (scz). postmortem studies suggest 
deficient gaba function in fast-spiking, parvalbumin-positive interneu-
rons. nmda receptor hypofunction (nrh) has been hypothesized in the 
illness and has been shown in preclinical studies to stimulate glu release 
when induced acutely. The gaba and glu systems have become ame-
nable to in vivo study using proton magnetic resonance spectroscopy (1h 
mrs). We focus on studies suggesting that abnormalities in these systems 
in scz may be related to nrh and are markedly changed by antipsychotic 
medication.
Methods: 1h mrs at 3T was used to acquire gaba and glu in patients 
with scz. comparisons were made between medicated and unmedicated 
patients and healthy controls. The same mrs methods were used to assess 
the time course of gaba and glu response to acute administration of 
ketamine in healthy volunteers. in addition, longitudinal mrs data for 
patients off  and later on medication are presented.
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Results: a study comparing unmedicated patients, medicated patients, and 
healthy controls found elevations in gaba and glu in the medial prefron-
tal cortex in the unmedicated but not in the medicated patients. both gaba 
and glu were related to the panss positive symptom subscale across the 
patient groups. a longitudinal study of glu in first-episode patients found 
elevated glu in the associative striatum that decreased to normal levels fol-
lowing 4 weeks of antipsychotic medication treatment. The time course of 
gaba and glu levels following acute ketamine administration in healthy 
subjects showed acute ketamine-induced increases in both, with a course 
similar to that of extracellular glu surges reported in rodents with acute 
ketamine challenge.
Conclusion: These data suggest that gaba and glu levels are abnormally 
elevated in first-episode as well as unmedicated patients with scz, and that 
second-generation antipsychotic medication treatment lowers these levels 
to the normal range. The similarity to the changes induced in healthy sub-
jects by ketamine is consistent with a role for nrh in scz. The relationship 
of positive symptoms to gaba and glu levels, which persist in medicated 
patients, suggests that patients whose positive symptoms are the least treat-
ment-responsive may be those whose gaba and glu levels respond the 
least. future study is needed to investigate whether these nonresponders 
may be the best candidates for potential glutamatergic or gabaergic 
pharmacotherapy.
id: 2119167
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Background: support for the glutamate (glu) hypothesis of schizophrenia 
(scz) has grown from symptom induction by nmda receptor antagonists 
to observations of abnormal glu levels in the illness. proton mr spectros-
copy (1h mrs) has revealed a consistent circuitry pattern of glu levels in 
unmedicated patients. nodes in the glu circuitry that have been studied 
include hippocampus (hip), striatum, medial prefrontal cortex (mpfc), 
dorsal anterior cingulate cortex (dacc), and dorsolateral prefrontal cortex 
(dlpfc). These studies are summarized and compared to glu measure-
ments in healthy subjects given ketamine.
Methods: 1h mrs at 3T with press J-editing was used to compare glx 
(the combination of glu and glutamine) levels in two prefrontal brain 
regions in patients on antipsychotic medication, unmedicated patients, and 
healthy controls. The same mrs technique was used to follow the time 
course of response of glx in mpfc to acute i.v. administration of ketamine 
(0.5 mg/kg over 40 min) in a group of healthy volunteers (n=12). findings 
of 1h mrs studies of additional brain regions were compared. gaba and 
glu levels were compared in studies that acquired both.
Results: in unmedicated patients, 30% elevations were found in mpfc in 
both gaba (p = .02) and glx (p = .03) levels compared with controls, 
but not in the dlpfc or in medicated patients. gaba and glx levels were 
highly correlated in patients and controls in both regions. comparison 
with other studies showed a replicated regional pattern of  elevations 
(hip, dorsal caudate, mpfc) or normal levels of  glu (dlpfc, dacc). 
in healthy volunteers given ketamine, glx in the mpfc increased by 
17% (p = .02) and gaba by 11% (p = .04, repeated measures anova). 

despite high glu levels, studies that also acquired gaba found pres-
ervation of  excitation-inhibition balance both in scz and in ketamine 
administration.
Conclusion: The similarity of glx and gaba changes in scz to changes in 
response to ketamine in healthy subjects is consistent with nmda receptor 
hypofunction in the illness. alterations of gaba in the same direction as 
glx suggest a nonlocal or circuitry-based component to these changes that 
maintain excitation-inhibition balance despite abnormally high levels. further 
investigation is needed to clarify the contrast between sites found to exhibit 
normal glu levels and those found to be hyperglutamatergic in schizophrenia.
id: 2118126
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Background: The anterior commissure is an important interhemispheric 
pathway that connects contralateral temporal lobes and orbitofrontal 
areas[1]. The role of the anterior commissure is not yet well understood, 
although abnormalities in this white matter tract have been reported in 
patients diagnosed with chronic schizophrenia[2]. however, it is not known 
whether changes in the anterior commissure are present at earlier stages of 
the disease.
Methods: diffusion magnetic resonance images (dmri) were acquired 
from 17 first episode schizophrenia patients (fesz) and 20 healthy con-
trols. The anterior commissure was reconstructed using a streamline trac-
tography approach[3]. dmri measures, including fractional anisotropy 
(fa), Trace, axial diffusivity (ad) and radial diffusivity (rd) were 
computed in order to assess microstructural changes in the anterior 
commissure.
Results: The analysis of the dmri measures extracted from the anterior 
commissure revealed that fa was reduced, while trace and rd increased in 
fesz. ad did not show differences between the fesz and control group.
Conclusion: We conclude that the observed changes in the dmri measures, 
namely reductions in fa and increases in trace and rd, without changes 
in ad, likely point to myelin abnormalities of the anterior commissure [4], 
and provide evidence of white matter pathology present in the early phases 
of schizophrenia.
references:
1. schmahmann Jd, pandya dn. fiber pathways of the brain. oxford 
university press; 2006.
2. choi h, kubicki m, Whitford TJ, alvarado Jl, Terry dp, niznikiewicz 
m, mccarley rW, kwon Js, shenton me. diffusion tensor imaging of 
anterior commissural fibers in patients with schizophrenia. schizophr res 
2011;130(1-3):78-85.
3. basser pJ, pajevic s, pierpaoli c, duda J, aldroubi a. in vivo fiber trac-
tography using dT-mri data. magnetic resonance in medicine: official 
journal of the society of magnetic resonance in medicine / society of 
magnetic resonance in medicine 2000;44(4):625-32.
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Background: early in the 20th century kurt schneider introduced the concept 
of first rank symptoms (frs). frs have been explained as a disconnection 
between frontal and parietal areas. indeed, mri studies have shown associa-
tions between frs and reduced volumes of the inferior parietal lobe, parahip-
pocampal gyrus, frontal cortex, cingulate gyrus, basal ganglia and thalamus. 
on the other hand, earlier mri studies found no specific associations between 
frs and brain volume, leaving doubt whether frs are related to abnormal 
structural brain measures. here we aim to investigate whether the presence of 
frs is associated with specific neuroanatomical abnormalities.
Methods: We included three independent samples of patients; a sample of 
first onset schizophrenia (sz) patients (n=151; 69.5% with frs; mean ill-
ness duration=2.3 (sd=2.4) years), a sample with recent onset sz patients 
(n=146; 88.1% with frs; mean illness duration=3.8 (sd=3.4) years) 
and a chronically ill sample (n=104; 92.5% with frs; mean illness dura-
tion=14.7 (sd=10.6) years). in each sample, patients were divided in two 
groups based on the presence of frs. T1-weighted mri images of the 
brain were acquired. (sub)cortical reconstruction and volumetric segmen-
tation of the brain was performed with freesurfer 5.1.0. The analyses were 
corrected for multiple comparisons using fdr.
Results: patients with or without frs did not differ on relevant demo-
graphic and clinical characteristics in each of the samples, except for ill-
ness duration, which was significantly longer in patients with frs relative 
to those without in the first onset sample. no significant differences were 
found in cortical and subcortical volumes between patients with and with-
out frs after multiple comparison correction (all p’s>0.01), except for a 
smaller bilateral nucleus accumbens in first onset patients with frs.
Conclusion: in three independent samples, at different stages of the illness, 
we were not able to replicate any of the previously reported associations 
between frs and brain abnormalities. We only found reduced volume 
of the nucleus accumbens in first onset patients with frs as compared 
to those without. interestingly, there is convincing evidence for specific 
abnormalities in cognition and brain activation in patients with frs. This 
suggests that there are brain abnormalities underlying these functional and 
cognitive deficits, but the current study suggests that these abnormalities 
are too subtle to pick up using structural brain imaging.
id: 2094905
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Background: neurological soft signs (nss), i.e., subtle neurological abnor-
malities, have been frequently found in schizophrenia. neuroimaging 
studies in schizophrenia have shown abnormal cortical thickness changes 
across the cortical mantle. however, few studies have examined relation-
ships between nss and cortical thickness abnormalities in schizophrenia.
Methods: Twenty patients with chronic schizophrenia and 20 age- and 
gender-matched healthy controls were included. cortical thickness was 
assessed on high-resolution 3T mri by using freesurfer and nss were 
rated on the heidelberg scale.
Results: significant negative correlations between nss and cortical thick-
ness were found in prefrontal, superior and inferior temporal, superior and 
inferior parietal cortices, precuneus and posterior cingulate in the schizo-
phrenia patients. in the controls, however, this negative correlation was 
largely found in anterior and posterior cingulate regions.
Conclusion: our results not only confirmed the association between nss 
and cortical thickness in chronic schizophrenia, but also indicated that 
patients and controls have different anatomical-substrates of nss.
id: 2090126
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Background: impairments in learning and memory performance in schizo-
phrenia are related to poorer functional outcomes. hippocampal dysfunc-
tion, a consistent finding in schizophrenia, is thought to underlie learning 
and memory impairments. This study tested the hypothesis that increased 
oxidative stress in the hippocampus, as reflected by glutathione measures 
with magnetic resonance spectroscopy (mrs), would specifically contrib-
ute to learning and memory performance in patients with schizophrenia. 
We predicted that better memory performance would be related to higher 
glutathione levels.
Methods: Thirty-four controls and 28 schizophrenia patients were enrolled 
in this study. mr scanning was conducted on a 3T siemens Tim Trio with 
a 32-channel head coil. spectra were acquired from a 4.5  cm3 voxel in 
the left hippocampus (lh) and a 6 cm3 voxel from the bilateral anterior 
cingulate (ac) using a press sequence (Tr/Te=2000/30-ms, 2500 hz 
spectral width, 2048 complex points, 16-step phase cycle, neX=256 (hp) 
and 128 (ac). Quantification was conducted with lcmodel. patients were 
evaluated for psychopathology, and all participants completed neuropsy-
chological tests of  explicit verbal and spatial memory, working memory, 
attention, reasoning, social cognition, and experimental tests of  relational 
memory.
Results: hippocampal glutathione levels were not significantly different 
between control and schizophrenia groups (p = 0.14). however, hippocam-
pal glutathione levels were significantly related to all tests of explicit and 
relational memory function (r’s ranged from -0.37 to -0.53) but not tests of 
attention, working memory, social cognition, or reasoning in the schizo-
phrenia group. These relationships were neither observed in the control 
group nor with anterior cingulate glutathione.
Conclusion: To our knowledge, this is the first study to investigate the rela-
tionship between hippocampal glutathione, a marker of oxidative stress, 
and memory measures in schizophrenia. contrary to our hypothesis, 

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

S262 Neuroimaging: Neurochemical; Structural 

greater hippocampal glutathione was related specifically to poorer memory 
performance. This could reflect a compensatory mechanism as suggested 
by Woods et al (2009) who reported higher hippocampal glutathione in first 
episode patients with schizophrenia.
id: 2118157

eXercise-associaTed hippocampal 
plasTiciTy and hippocampal 
microvascular plasTiciTy in  
chronic refracTory schizophrenia 
paTienTs.

donna Jane-mai lang, phd1; alexander rauscher1; allen e 
Thornton2; kristina gicas2; geoff smith3; vina goghari5; olga 
leonova3; randall f White3; fidel vila-rodriguez3; Wayne su3; 
barbara humphries1; aaron phillips4; William honer3; alexandra 
Talia vertinsky1; darren e Warburton4

1. Radiology, University of British Columbia, Vancouver, BC, 
Canada; 2. Psychology, Simon Fraser University, Vancouver, BC, 
Canada; 3. Psychiatry, University of British Columbia, Vancouver, 
BC, Canada; 4. Kinesiology, University of British Columbia, 
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Calgary, BC, Canada

Background: hippocampal deficits are a commonly reported finding in 
chronic schizophrenia patients, and may contribute to severity of illness. 
regular exercise is thought to remediate both hippocampal volume reduc-
tions and neurovascular flow to this region.
Methods: seventeen chronic refractory schizophrenia patients were enrolled 
in a 12-week exercise intervention trial. clinical assessments (panss, 
sofas, hamilton anxiety scale (hamas), calgary depression scale, 
extrapyramidal symptom severity scale), physical assessments (bmi, rest-
ing heart rate (rhr), blood pressure (bp), vo2 max) and 3T mri data 
(3d structural mri, susceptibility weighted imaging) were ascertained at 
baseline and 12 weeks. repeated measures anovas with total (l+r) hip-
pocampal and total hippocampal venule volumes expressed as ratios to 
total brain volume and total hippocampal volume respectively. additional 
correlational models were applied.
Results: patients had a significant increase in total hippocampal vol-
ume after 12 weeks of exercise (f(1, 33)  =  6.8, p.  =  0.019. Total hippo-
campal venule volume was not significantly increased after exercise (f(1, 
33)  =  0.17), although the overall increase in venule volume was 7-7.5%. 
a  significant positive relationship between absolute change in total hip-
pocampal volume and absolute change in hippocampal venule volume was 
observed (r = .52, p. = 0.04). patients exhibited reduced symptom severity 
(p. = 0.0005), improved social and occupational functioning (p. = 0.0004), 
and a strong trend for reduced depression severity (p. = 0.06) at the end of 
the 12-week exercise intervention. measures of bmi, rhr, bp and vo2 
max were not statistically different at 12 weeks, however exploratory inves-
tigations revealed a potential, but statistically nonsignificant relationship 
between improved vo2 max capacity and reduced hamas score (r = -.44, 
p. = .067).
Conclusion: We observed exercise-associated hippocampal volume increases 
after 12 weeks of regular exercise in chronic refractory schizophrenia 
patients, as was previously reported by pajonk et  al, 2010. moreover, 
these changes in hippocampal volume were correlated to changes in hip-
pocampal venule volumes. These data support the hypothesis that regu-
lar exercise offers remediation in both hippocampal tissue volume and 
hippocampal microvascular volume in chronically treated refractory 
patients. relationships to other clinical measures still remain to be clearly 
established.
id: 2093853

cerebral blood floW in The Thalamus 
as a poTenTial biological marker for 
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2. Department of Psychiatry, University Medical Center, Utrecht, 
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Background: in patients with schizophrenia elevated glutamate availability 
may lead to increased metabolism causing increases in cerebral blood flow 
resulting in cortical atrophy (1,2).
recently we started a study to determine if  glutamate concentration, 
blood flow or cortical thickness - or a combination of these three - can 
serve as endophenotypes (i.e. biological markers having a hereditary basis) 
for schizophrenia using a twin study design. using information from the 
danish national twin registry we aim to include all mz twins in denmark 
suitable for the study and diagnosed within the schizophrenia spectrum.
here we report on our initial findings with respect to regional cerebral 
blood flow (rcbf) as a potential biological marker. establishing heritabil-
ity of rcbf is part of future work.
Methods: at present, 25 monozygotic (mz) and 15 dizygotic (dz) twin pairs 
con- or discordant for schizophrenia (icd-10, f. 20-29) have been examined 
along with 14 mz healthy control (hc) pairs and 8 dz hc pairs. all patients 
were diagnosed using scan interviews. rcbf was measured using a pseudo 
continuous arterial spin labeling (pcasl) sequence on a 3 tesla philips mr 
system, while phase-contrast mapping was used to measure global flow for 
normalization purposes. Three bilateral regions of interest (rois) were 
defined: the thalami, the caudate nuclei and the anterior cingulate cortices.
Results: preliminary analyses of rcbf data using two-sided student’s t-test 
showed increased flow in the thalami in patients compared with healthy 
controls (t=2.7, df=57, p < 0.01) and patients compared to their healthy 
co-twins (t=2.3, df=56, p < 0.025). no differences were found in rcbf for 
the other two rois.
Conclusion: This preliminary analysis indicates that the level of perfusion in thal-
amus is indeed increased in patients with schizophrenia and is therefore a poten-
tial biological marker for the disease. further analysis will address the heritability 
of rcbf data in combination with glutamatergic availability and cortical thick-
ness in a larger sample, to determine if they can be used as an endophenotype for 
schizophrenia - separately or as part of a composite endophenotype.
1. schobel et  al. neuron 2013;78(1):81-93. 2.  moghaddam neuron 
2013;78(1):1-3
id: 2083824

diffusion measures of free WaTer 
and 1h-mrs measures of gluTaThione 
in firsT episode paTienTs WiTh 
schizophrenia - a mulTi-modal 
invesTigaTion of an inflammaTory 
model for psychosis

Tyler a lesh, ph.d.; richard J maddock; Taylor salo; costin 
Tanase; J daniel ragland, phd; Tara a niendam, ph.d.; 
marjorie solomon; cameron s carter, md
Psychiatry, University of California-Davis, Sacramento, CA, USA

Background: evidence has been accumulating for an immune-based com-
ponent to schizophrenia (sz) etiology. advancements in diffusion magnetic 
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resonance imaging (mri) has enabled estimation of extracellular free water 
(fW), a putative biomarker of neuroinflammation. furthermore, there is evi-
dence that neuroimmune activation may alter brain levels of metabolites (e.g., 
glutathione [gsh]) that can be measured non-invasively with proton mag-
netic resonance spectroscopy (1h-mrs). consequently, we sought to test the 
hypothesis that first episode patients with sz have increased extracellular fW 
and decreased gsh levels when compared to healthy controls (hc).
Methods: first-episode sz (n=14) and hc (n=9) participants were iden-
tified using the scid-i. participants underwent a diffusion mri scan 
on a siemens Tim Trio 3T scanner in which multiple b-value shells were 
acquired to improve estimation of extracellular fW. 1h-mrs was per-
formed during the same scan and gsh/creatine ratios were calculated for 
voxels located in dorsolateral prefrontal cortex (dlpfc) and visual cor-
tex. poverty, disorganization, and reality distortion syndrome scores were 
calculated.
Results: first-episode sz patients demonstrated significantly elevated 
extracellular fW in whole-brain gray matter (p=0.02) but not white mat-
ter (p=0.21). at the time of writing, only a subsample of 7 sz and 6 hc 
was available to evaluate gsh levels and there was no significant differ-
ence between groups (p>0.3). notably, even in these small subsamples, both 
groups showed strong inverse relationships between dlpfc gsh and gray 
matter fW, and patients showed a trend for a steeper slope compared to con-
trols (p=0.09). a significant positive relationship was also identified between 
symptoms of reality distortion and gray matter fW (p=0.03) in sz.
Conclusion: These data provide compelling convergent evidence for the 
presence of neuroinflammatory processes in first episode sz patients. The 
identified inverse relationship between gsh in dlpfc and gray matter 
fW implies a common linkage to neuroinflammatory processes that may 
be more pronounced in patients with sz, who show increased gray matter 
fW. furthermore, our identification of a positive relationship between psy-
chotic symptomatology and gray matter fW suggests that increased fW 
levels may signal greater disease severity. ultimately, these data suggest that 
fW and gsh show promise as early stage neuroinflammatory biomarkers 
and provide a tractable treatment target for pharmacological intervention.
id: 2089543

fronTosTriaTal dysconnecTiviTy in 
schizophrenia

James J levitt1,2; yogesh rathi2; Tammy r raviv2; paul g 
nestor1; laura levin2; robert W mccarley1; martha e shenton1,2

1. Psychiatry, VA Boston Healthcare System, Harvard Medical 
School, Brockton, MA, USA; 2. Psychiatry, Brigham and Women’s 
Hospital, Psychiatry Neuroimaging Laboratory, Harvard Medical 
School, Boston, MA, USA

Background: frontostriatal white matter connectivity may be disrupted in 
schizophrenia. The striatum and frontal cortex can be divided into lim-
bic (l), associative (dlpfc (a1); vlpfc (a2)) and sensorimotor (sm) 
functional subregions, which are connected via corticostriatal white matter 
tracts. We hypothesized abnormal frontostriatal white matter pathway con-
nections in schizophrenia, as reflected by group differences in the number 
of connectivity-based labeled surface voxels on the striatum, in particular, 
in limbic and associative frontostriatal pathways.
Methods: We used mr diffusion weighted imaging (dWi) 2-tensor tractog-
raphy to calculate frontostriatal pathway fiber counts between the cortex 
and striatum in 27 medicated, chronic szs and 26 matched healthy con-
trols (hcs). We employed a connectivity-based parcellation strategy to 
label surface voxels on the striatum based upon the relative proportion of 
inputs from the functional cortical rois described above. The dominant 
input voxels (l, a1, a2, sm) were required to receive 0.7 of their fiber 
counts from a single functional cortical zone; voxels receiving inputs under 
this threshold from a single functional cortical zone were labeled mixed 
(mX). We tested for group differences in number of surface voxels labeled 
as above.

Results: a repeated measures anova of number of surface voxels with 
group as ‘between-subjects’ factor and hemisphere (left hemisphere (lh), 
right hemisphere (rh)) and region (l, a1, a2, sm, mX) as ‘within-sub-
jects’ factors showed a main effect for group (f(1,51)=4.24; p=0.045), but 
no significant interactions. follow-up t-tests revealed fewer lh mixed vox-
els in sz subjects compared with ncs (256.9+109.0 vs 336.7+98.6 voxels; 
t(51)=2.79; p=0.007), but not rh mixed voxels (403.7+162.0 vs 473.5+ 
225.0 voxels; t(51)=1.30; p=0.2). results were similar when we used 0.5 and 
0.9 as threshold cut-offs.
Conclusion: These results show that striatal ‘surface volumes’ when defined 
by a connectivity-based parcellation approach using dWi tractography, in 
contrast to being defined on the basis of anatomic landmarks, are smaller 
in medicated, chronic sz subjects compared with hcs. The mixed voxel 
group difference is of particular interest as such striatal surface voxels may 
serve integrative functions.
id: 2086698
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facTors and Their associaTion 
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psychosis and familial high-risk paTienTs
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1. Psychiatry, Harvard Longwood Psychiatry Residency Training 
Program, Boston, MA, USA; 2. Psychiatry, Beth Israel Deaconess 
Medical Center, Boston, MA, USA; 3. Psychiatry, University 
of Pittsburgh School of Medicine, Pittsburgh, PA, USA; 
4. Psychiatry, Harvard Medical School, Boston, MA, USA

Background: current research implicating inflammation as the underlying 
etiopathology for a subset of schizophrenia continues to grow, but studies 
are limited in evaluating whether inflammatory indices are altered in those 
at familial risk or early schizophrenia. Thus, i hypothesized that inflamma-
tory cytokines and growth factors are elevated in familial high risk and first 
episode psychosis subjects, which correlates with changes in cognition and 
medial temporal lobe structures.
Methods: human growth factor panel (bfgf, vegf, sflt-1, bdnf, 
plgf) and human proinflammatory cytokine 9-plex (gm-csf, ifnγ, 
il-1β, il-2, il-6, il-8, il-10, il-12, Tnfα) were measured in plasma 
from individuals with familial high risk for schizophrenia (hr, age, 18 ± 4 
yrs, n=36), medication naïve first-episode psychosis (fep, age, 25 ± 9 yrs, 
n=51), and demographically balanced healthy controls (hc, age, 25 ± 6 
yrs, n=43) using a meso scale discovery’s multiplex immunoassay system. 
a battery of cognitive tests and voxel based morphometry from baseline 
3-T T1-weighted mri images was applied to the three groups. These mea-
sures were then submitted to group comparisons and pearson correlations 
to determine significance.
Results: hr adolescents had significantly increased levels of vegf, and 
sflt-1 compared with hc. fep patients had significantly increased lev-
els of il-1β. in the hr group, pearson correlations performed between 
these immune markers and medial temporal lobe structures demonstrate 
that increased levels of vegf and sflt-1 are significantly correlated with 
a reduction in the left parahippocampus and left entorhinal cortical vol-
ume. also, increased vegf is inversely correlated with right hippocampal 
volume in the hr group. in the fep group, increased vegf was inversely 
correlated with the right entorhinal cortical volume. no significant correla-
tions were observed between cytokines and cognition in the three groups.
Conclusion: increased levels of pro-inflammatory cytokines and vaso-endo-
thelial growth factors are consistent with the hypothesis of inflammation 
and altered microvascular circulation in schizophrenia and those at risk. 
The findings in our hr group suggest that genetic and environmental risk 
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may mediate these alterations, thus tipping the balance towards inflamma-
tion resulting in cortical volume loss in the medial temporal lobe struc-
tures. future studies will examine the value of inflammatory markers in 
predicting the development of psychosis, severity of illness, and likelihood 
of relapse.
id: 2116606
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Background: schizophrenia (sz) has been characterized as a neurodevel-
opmental disorder for over 20 years (1). structural brain abnormalities 
are consistently reported at all stages of  sz for both gray (gm) and white 
matter (Wm). gm structural pathology in sz commonly manifests as a 
wave of  cortical thinning initiating in the parietal lobe and progressing to 
the temporal and frontal lobes (2). studies of  Wm in schizophrenia report 
reductions in Wm volume and global reductions in fractional anisotropy 
(fa)(3). however, despite the fact that sz is posited to be a “disconnec-
tion disorder” (4), very few studies have attempted to understand the con-
nection between gm and Wm structural pathologies in schizophrenia.
Methods: in this study, we present findings from a novel integrative analysis 
that explores the relationships between gm and Wm structural pathol-
ogy in 20 first-episode sz subjects (fes). fes subjects provide an optimal 
population because there are no confounds related to medication, chronic-
ity, or aging. To quantify relationships between gm and Wm pathology we 
utilize mutual information (mi), a measure gauging how much information 
two variables share (5).
Results: We use mi to analyze relationships between multiple gm measures 
(e.g., surface area, cortical thickness) and Wm tract-based measures (e.g., 
fa, fiber dispersion) in fes subjects and matched controls.
Conclusion: This study is one of the first to explore the connection between 
gm and Wm abnormalities that have been previously reported in sz and 
will provide a more complete picture of the morphological alterations 
occurring within the brains of individuals at initial onset of psychotic 
symptoms.
1. Weinberger, dr. implications of  normal brain development for 
the pathogenesis of  schizophrenia. arch gen psychiatry. 1987 44(7), 
660-669.

2. rapoport Jl et al. neurodevelopmental model of schizophrenia: update 
2012. molecular psychiatry. 17(12), 1228-1238.
3. kubicki m et al. a review of diffusion tensor imaging studies in schizo-
phrenia. Journal of psychiatric research. 2007 41(1-2),15-30.
4. friston, kJ & frith dc. schizophrenia: a disconnection syndrome? clin 
neurosci. 1995 3(2), 89-97.
5. savadjiev p, et al. fusion of white and gray matter geometry: a frame-
work for investigating brain development. med image anal, 2014 18(8), 
1349-1360.
id: 2116580

schizophrenia-relaTed Thinning  
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Background: various mri studies on schizophrenia consistently reported 
widespread reductions in cortical thickness but did not provide any informa-
tion on which of the cortical laminae may be implicated. This information 
is crucial for a better understanding of the mechanism(s) underlying the 
cortical thinning. We developed a method that automatically reconstructs 
detailed mean cortical profiles per brain region with the same myelo-/cyto-
architecture (e.g. brodmann areas) using T1-weighted mri scans acquired 
at conventional field strength (e.g. 3T). here we applied this new method 
to determine if  schizophrenia-related reductions in cortical thickness are 
evenly distributed over the different laminae or that only a subset of the 
laminae is affected.
Methods: high-resolution 3d ffe T1-weighted images were used from 49 
schizophrenia patients and 48 healthy controls who participated in a pre-
vious study1. using freesurfer (surfer.nmr.mgh.harvard.edu) to determine 
the cortical boundaries and a combination of 3d-deconvolution and resa-
mpling (full method will be described elsewhere) normalized mean cortical 
profiles were computed for brodmann areas (ba) 44, 45, as well as for ba 
4a, 4p, and 17 in both hemispheres. The bas were identified using the Jülich 
histological atlas2. initial standard freesurfer analysis revealed significant 
differences in cortical thickness for ba44 and b45 in both hemispheres but 
not for ba 4a, 4p and 17. for the comparison between groups the positions 
of 3 characteristic points (2 local maxima and 1 local minimum in between) 
where computed for each mean cortical profile per ba per subject. glm 
analysis was used to test for group differences in these positions using age 
and sex as covariates.
Results: for patients with schizophrenia the position of the local minimum 
was found to be significantly closer to the cortical surface than for healthy 
controls for ba44 (t=3.54, p < 0.00062) in the right hemisphere and ba45 
(t=3.49, p < 0.00075) in the left hemisphere.
Conclusion: The significant shift of the local minimum for schizophrenia 
patients towards the cortex surface found for ba44 in the right hemisphere 
and ba45 in the left hemisphere points to a reduced thickness of the outer 
laminae (i.e. lower layer numbers 1-4), which is consistent with previous 
post-mortem findings3.
1 Scheewe TW et al. Eur Neuropsychopharmacol. (2013); 23(7): 675-85.
2 Eickhoff et al., NeuroImage (2005); 25(4): 1325-35
3 Garey L. Journal of Anatomy (2010); 217:324-333
id: 2116177
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neuroimaging findings in young people 
aT ulTra high risk for psychosis.

philip mcguire, md phd frcpsych
Institute of Psychiatry, London, United Kingdom

Background: a series of studies using mr-based techniques and peT have 
shown that young people who are at ultra high risk (uhr) for psychosis 
differ from controls in terms of the structure, physiology, neurochemistry 
and connectivity of the brain. further work suggests that within high risk 
samples, there are neuroimaging differences that correspond to different 
clinical outcomes. To date, most of this research has focused on identifying 
neuroimaging findings that are associated with the later onset of psychosis.
Methods: mri, functional mri, resting cerebral blood flow/volume, mr spec-
troscopy and peT techniques have been used to compare high risk subjects who 
have similar clinical features at presentation but go on to have divergent clinical 
outcomes in the following 2-3 years. most of these studies have been single-
centre studies with modest samples, although there are increasing numbers of 
multi-centre studies that provide a means of recruiting larger samples. This is a 
relatively new field: most of the studies have been conducted in the last 15 years.
Results: cross-sectional comparisons within high risk samples at baseline 
have revealed differences at baseline in resting activity, task-related acti-
vation, grey matter volume and glutamate levels in the medial temporal 
region, as well as differences in striatal and midbrain dopamine function. 
longitudinal studies suggest that transition to psychosis is also associated 
with progressive within-subject changes in many of these measures.
Conclusion: These human data are consistent with animal models that pro-
pose that the onset of frank psychosis involves interactions between medial 
temporal, striatal, thalamic and midbrain areas, and alterations in glutamate 
and dopamine function. The findings suggest that neuroimaging measures 
might in future be used to stratify young people at high risk according to later 
clinical outcomes. This could allow clinicians to tailor the nature of the inter-
vention to the level of clinical need. however, the research findings in these 
studies are at a group level: translation into clinical practice requires the abil-
ity to make predictions on the basis of neuroimaging data from an individual 
subject. addressing this issue is a key goal for ongoing research in this area.
id: 2109042
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Background: emerging evidence from neurophysiological studies suggests 
that a dysfunctional mirror neuron system (mns) - comprised of the infe-
rior frontal gyrus (ifg), ventral premotor cortex (vpmc), inferior parietal 
lobule (ipl) and superior temporal sulcus (sTs), underlies social cognition 
(sc) deficits in schizophrenia. however, it is not known how morphometry 
of these brain regions relate to sc performance.
Methods: data obtained from the brain imaging, cognitive enhancement 
and early phase of  schizophrenia study on 56-schizophrenia/schizoaf-
fective disorder patients (dsm iv, mean±sd age  =  24.13 ± 4.61  years 

& duration of  illness  =  4.04 ± 3.39  years, 43 males) were analyzed. 
sc-composite score was calculated as an average of  the z-scores derived 
from the mayer-salovey-caruso emotional intelligence Test (msceiT)-
managing emotions branch, the awareness of  social inference Test, the 
hinting Task and the penn emotion recognition Test. neurocognition 
(nc)-composite score was similarly derived from the maTrics consensus 
cognitive battery, sans the msceiT. cortical thickness measures of  the 
abovementioned mns regions were extracted from T1-weighted structural 
mris using freesurfer v5.3. partial correlations were used to examine the 
associations between the sc-composite and cortical thickness of  individ-
ual mns regions, with nc and other confounders as covariates.
Results: sc-composite had trend-level correlations with the left ifg (mean 
thickness of pars opercularis & triangularis, weighted for local surface area) 
and left vpmc (caudal middle frontal gyrus) thickness (r=0.22, p<0.1). 
male patients had greater impairments on the sc-composite, when com-
pared to females (t=1.67, p<0.1). separate gender-based analyses revealed 
that the sc-composite had significant correlations with left ifg (r=0.36, 
p=0.03) & left vpmc (r=0.34, p=0.04) thickness after covarying for age, 
duration of illness, site, intracranial volume and nc performance, only in 
males. nc composite score did not correlate with cortical thickness in any 
of the mns regions. There were no correlations between sc-composite and 
cortical thickness in regions outside the mns (e.g., medial prefrontal cor-
tex, temporal pole & occipital cortex).
Conclusion: reduced cortical thickness of the left anterior mns (ifg and 
vpmc) had a fairly specific association with poorer sc composite scores in male 
schizophrenia patients. Thus, structural integrity of the mns may be critical for 
accurate social information processing, especially in males with schizophrenia.
id: 2116966

predicTing response To anTipsychoTics 
WiTh gluTamaTe proTon magneTic 
resonance specTroscopy (mrs)

christian T meyer1; susan kuo1; yan zhang2; alan s barnett1; 
Jun shen2; daniel r Weinberger, md3; Jose a apud1; karen f 
berman1; stefano mareno1

1. Clinical Translational Neuroscience Branch, National Institute 
of Mental Health, Bethesda, MD, USA; 2. Magnetic Resonance 
Spectroscopy Unit, National Institute of Mental Health, Bethesda, 
MD, USA; 3. Lieber Institute for Brain Development, Baltimore, 
MD, USA

Background: little is understood about how to predict patient response to 
antipsychotic treatment. it has been found previously that non-respond-
ing patients tend to have higher levels of glutamatergic metabolites (glx: 
glutamate+glutamine) compared to responders (szulc et  al. 2013). here 
we acquired 1h-mrs on inpatients with psychosis using a sequence that 
allowed for the separation of glutamate alone. We predicted that glutamate 
levels would be associated with percentage improvement in symptoms, 
especially positive symptoms.
Methods: 13 patients with psychosis participated in double blind cross-over 
design where all medications were suspended for 4-6 weeks (placebo phase) 
or a single antipsychotic was administered at a stable dose (active phase). 
The positive and negative symptoms scale (panss) was collected, blind to 
the medication status of the patients. We acquired mrs during the placebo 
phase using Te-averaged press at 3T, with a single voxel placed in the 
acc. The metabolite values, n-acetyl-aspartate (naa), glutamate (glu), 
and choline (cho), all referenced to creatine (cr), were used as indepen-
dent variables in multiple regression models predicting change in panss 
score between the placebo and active phases while controlling for age and 
sex. change in panss score was measured as 1) the average score across all 
30 and as 2) the average of positive symptoms only.
Results: glu/cre was not predictive of antipsychotic response for either over-
all symptoms or positive symptoms. cho/cre in the acc was significantly 
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negatively associated with change in positive symptoms (p = 0.0171, the 
higher the cho/cre the lower the difference in panss between placebo 
and active phases). in the cho/Water model, the metabolite (p = 0.0334) 
and sex (p = 0.0434) had a significant relationship with response; females 
had a larger response than males. no other metabolites were found to be 
significant with symptoms.
Conclusion: in a largely overlapping group of patients, we had found that glx 
during the placebo phase was associated with treatment response in the same 
direction as szulc et al. The current data may indicate that glutamine, rather 
than glutamate may be the main predictor of response in this sample. The 
choline finding was unexpected and was not present in data acquired with 
a different sequence aiming to detect primarily gaba in the same patients. 
a larger sample size is required to confirm the validity of these results.
id: 2094478

global micro-sTrucTural WhiTe 
maTTer alTeraTions in The firsT-episode 
anTipsychoTic-naive schizophrenia 
paTienTs.

Jayachandra mitta raghava, phd1,2; bjørn h ebdrup1; birte 
yding glenthøj, md, drmedsci1; egill rostrup1,2; rene mandl1,3

1. Center for Clinical Intervention and Neuropsychiatric 
Schizophrenia Research, Psychiatric Hospital Center Glostrup, 
Glostrup, Denmark; 2. Functional Imaging Unit, Department of 
Diagnostics, Glostrup Hospital, Glostrup, Denmark; 3. Department 
of Psychiatry, Brain Center Rudolf Magnus, Utrecht, Netherlands

Background: an important question when studying the white matter fiber 
connections in schizophrenia is whether any reductions in fiber integrity are 
directly related to the disease itself  or whether they are merely a consequence 
of the use of antipsychotic medication. one way to exclude antipsychotic 
medication use as a confounding factor is to compare antipsychotic-naive 
schizophrenia patients with healthy volunteers. in this study we combined 
diffusion tensor imaging (dTi) with magnetization transfer imaging (mTi) 
to detect aberrations in the white matter microstructure in antipsychotic-
naive patients with schizophrenia.aberrations that therefore can only be 
attributed to the disease itself.
Methods: fifty-seven first-episode, antipsychotic-naive schizophrenia 
patients and 57 matched healthy controls were scanned on a philips 3T mr 
scanner for dTi and 52 pairs for mTi. Whole brain dTi (2 sets with oppo-
site phase-encoding directions; 5 diffusion unweighted (b=0) and 30 dif-
fusion weighted (b=1000) non-collinear directions) and mTi (2 volumes) 
were de-noised to remove rician noise. dWi images were corrected for 
head motion, eddy current distortion and susceptibility artifacts.
dTi and mTi images were co-registered and voxel-wise analyses were per-
formed using Tbss (Tract-based spatial statistics) on various skeletonized 
dTi derived parameter maps: fractional anisotropy (fa); parallel diffusiv-
ity (l1); radial diffusivity (l2l3); mode (mo) as well as magnetization 
transfer ratio (mTr).
Results: voxel-wise statistics using skeletonized fa and mo maps of the 
whole brain identified deficiencies in patients, revealing reduced fa in the 
right cingulum (cluster size=244 voxels;p-values<0.05) and reduced mo 
in the corpus callosum (cluster size=2852 voxels;p-values<0.05). unpaired 
t-test reveals that the reduced fa within the right cingulum cluster is associ-
ated with reduced l1 (p=0.0006) and reduced mo (p=0.004). no signifi-
cant group differences in l2l3 or mTr were found.
Conclusion: These preliminary results indicate that there are Wm deficiencies 
present in never-medicated schizophrenia patients, especially in the right cingu-
lum and corpus callosum. lower fa in combination with lower l1 and mo in 
the right cingulum cluster might indicate alterations in axonal microstructure. 
lower mo in the corpus callosum cluster (without differences in mTr, fa, l1 
or l2l3) indicates that patients have less crossing fibers compared to healthy con-
trols. further analyses of follow-up data and clinical implications are ongoing.
id: 2118308

dopamine dysfuncTion in people aT 
ulTra high risk for psychosis- The 
criTical role of sTress and cannabis

romina mizrahi, md phd
psychiatry, CAMH & U of Toronto, Toronto, ON, Canada

Background: research on the environmental risk factors for schizophre-
nia has focused on either psychosocial stress or drug exposure, with lim-
ited investigation of their interaction. a  heightened dopaminergic stress 
response in individuals at ultra high risk (uhr) for psychosis supports 
the dopaminergic sensitization hypothesis. cannabis is believed to contrib-
ute, possibly through a cross-sensitization with stress.
Methods: Twelve healthy volunteers (hv), 12 uhr and 12 cannabis-using 
uhr (uhr-cu, 11 dependent) subjects underwent [11c]-(+)-phno pos-
itron emission tomography scans while performing a sensorimotor control 
task (smcT) and a stress condition (montreal imaging stress task; misT). 
The simplified reference tissue model was used to obtain binding poten-
tial relative to non-displaceable binding (bpnd) in the whole striatum, its 
functional subdivisions (limbic striatum (lsT), associative striatum (asT) 
and sensorimotor striatum (smsT)), globus pallidus (gp) and substantia 
nigra (sn).
Results: first, we found a significant difference between groups (hv, uhr) 
in the asT (f = 8.13, df = 2,31, p =  .001), and at the smsT (f = 3,64, 
df = 2,31, p =  .03) but not in the lsT (f = .43, df = 2,31, p =  .40) with 
uhr having larger [(11)c]-(+)-phnodisplacement in response to stress. 
bonferroni-corrected comparisons confirmed that hv displacement (-2.86%) 
in the asT was significantly different than in uhr (6.97%). furthermore, 
while stress elicited a significant reduction in bpnd in the uhr group, 
uhr-cu group exhibited an increase in bpnd. stress-induced changes in 
regional bpnd between uhr-cu and uhr were significantly different in 
asT (p<0.001), lsT (p=0.007), smsT (p=0.002), sn (p=0.021) and whole 
striatum (p=0.001), with trend level in the gp (p=0.099). all uhr subjects 
(including uhr-cu) experienced an increase in positive (attenuated) psy-
chotic symptoms (p=0.001) following the stress task.
Conclusion: our results suggest altered da stress reactivity in uhr and 
uhr-cu. first, this study reveals a sensitized dopaminergic response to 
stress in uhr as compared to hv. second, our finding does not support 
the cross-sensitization hypothesis, which posits greater dopaminergic reac-
tivity to stress in uhr-cu. These findings may have important theoretical 
and clinical implications regarding efforts to abort or delay relapse and/or 
conversion to psychosis in uhr.
id: 2093043

dopamine d2 and d3 recepTor 
availabiliTy in anTipsychoTic-free 
paTienTs WiTh laTe-life schizophrenia: 
a cross-secTional [11c]-(+)-phno and 
[11c]-raclopride peT sTudy
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2. Department of Neuropsychiatry, School of Medicine, Keio 
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Medicine and Health Science, University of Malta, Msida, Malta

Background: schizophrenia is a lifelong illness requiring maintenance anti-
psychotic treatment across the life span. age-related changes in dopamine 
d2/3 receptor (d2/3r) are expected to result in enhanced antipsychotic 

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

Neuroimaging: Neurochemical; Structural  S267 

sensitivity as patients grow older. however, no study has examined the 
d2r and d3r availability in antipsychotic-free patients with late-life 
schizophrenia.
Methods: our study included patients with schizophrenia, ≧50 years, and 
having been antipsychotic-free for at least 2 weeks. We compared the non-
displaceable binding potential (bpnd) of [11c]-raclopride and [11c]-(+)-
phno between patients and sex- and age-matched controls (n=11). rois 
included the caudate, putamen, and ventral striatum for [11c]-raclopride 
and [11c]-(+)-phno, and the globus pallidus, substantia nigra, hypothala-
mus, and ventral pallidum for [11c]-(+)-phno.
Results: in total, 11 patients participated: 5 females, 4 antipsychotic-
naïve and 7 antipsychotic-free, age=66.0 ± 11.0  years, duration of  ill-
ness=37.0 ± 20.0  years, duration of  untreated illness=2.2 ± 4.0  years, 
panss score=82.6 ± 27.5. 10 participants were scanned with 
[11c]-raclopride, and 7 with [11c]-(+)-phno [6 with both radiotrac-
ers]). no differences were found between antipsychotic-free patients 
and healthy controls in the bpnd in any of  the rois (f(1,72)=.00, 
p=.96 for [11c]-raclopride; f(1,80)=.79, p=.38 for [11c]-(+)-phno, 
respectively).
Conclusions: our study is the first to explore the availability of d2r using 
antagonist ([11c]-raclopride) and agonist ([11c]-(+)-phno) peT radio-
tracers, and d3r using [11c]-(+)-phno in patients with late-life schizo-
phrenia. The preliminary results suggest no differences in d2r and d3r 
availability in patients with late-life schizophrenia in comparison with 
healthy controls.
id: 2193224

increase in sTriaTal volume is 
associaTed To posiTive sympToms buT 
noT dopamine d2 recepTor blockade 
in anTipsychoTic naïve schizophrenia 
paTienTs
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1. Center for Clinical Intervention and Neuropsychiatric 
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2. Neurobiology Research Unit and Epilepsy Clinic, Copenhagen 
University Hospital, Rigshospitalet, Copenhagen, Denmark; 
3. Functional Imaging Unit, Department of Diagnostics, 
Copenhagen University Hospital, Glostrup Hospital, Glostrup, 
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Background: schizophrenia is associated with structural brain changes as 
well a dysfunctional dopamine system. antipsychotic medication remains 
the cornerstone in the treatment of schizophrenia, though to what extend 
antipsychotic medication affect grey matter volume remains elusive. here 
we investigate volumetric striatal (caudate nucleus and putamen) altera-
tions after dopamine d2/3 receptor blockade. moreover associations with 
psychopathology are investigated.
Methods: Twenty antipsychotic naïve first episode schizophrenia 
patients matched with 21 healthy controls were scanned with structural 
magnetic resonance imaging (mri) and single-photon emission com-
puted tomography (specT) using the ligand ibzm at baseline. after 
baseline examinations patients were treated with amisulpride for 6 
weeks. at follow-up patients were mri and specT scanned whereas 
controls were only mri scanned. patients were assessed with positive 
and negative syndrome scale (panss) at both time points. mri data 
was processed using fsl and specT data was co-registered to mri 
images. four regions of  interest (left and right caudate and left and right 

putamen) were segmented and quantified. occupancy was calculated 
from bpp values.
Results: repeated measure anova on striatal volume (caudate plus puta-
men) showed significant [group x time] interaction (p = 0.009) with patients 
having an increase in volume (p = 0.048), whereas controls did not (paired 
samples T-test). dividing striatum into sub-regions [group x time] interac-
tion remained significant in the left (p =0.001) and right (p = 0.01) caudate, 
with significant volume increase in left (p = 0.005) and right (p = 0.02) cau-
date nucleus and numerical increase in putamen. no significant associa-
tions was found between dopamine d2/3 receptor blockade and volume 
change in striatum or any sub-region (p<.2). volume change in striatum 
showed a significant positive correlation with improvement in positive 
symptoms (p = 0.03). This correlation was mainly driven by positive cor-
relations between change in the left caudate (p  =  0.01), right putamen 
(p = 0.006) and improvement in positive symptoms.
Conclusion: our preliminary data of initially antipsychotic-naive first epi-
sode schizophrenia patients indicate that striatal volumes increase after six 
weeks of amisulpride treatment. however, dopamine d2/3 receptor occu-
pancy does not explain the observed volume increase. rather, our data 
indicate that the volume increase in striatum is related to improvement in 
positive symptoms.
id: 2092531

advanced diffusion imaging reveals 
early WhiTe maTTer brain changes in 
adolescenTs eXperiencing psychoTic 
sympToms.
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1. Psychiatry, Royal College Of Surgeons in Ireland, Dublin, 
Ireland; 2. Image Sciences Institute, University Medical Center, 
Utrecht, Netherlands; 3. Psychiatry, Trinity College Dublin, Dublin, 
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Background: White matter (Wm) changes are frequently described in 
individuals who fulfil the criteria for at risk mental states (arms) and 
dsm iv for schizophrenia and have proved invaluable in our understand-
ing of how the clinical symptomology of the disease relates to associated 
neuroanatomical alterations. These changes have identified key affected 
brain structures, such as targeted frontal abnormalities driven by the dis-
ease onset, and more recently, in individuals categorized as ultra-high risk 
(uhr) (carletti et al, 2012, peters et al., 2009). yet, the genesis of these 
morphologies, prior to transition to schizophrenia and psychosis remains 
elusive. are similar patterns of Wm change evident in adolescents experi-
encing psychotic symptoms? advancing imaging techniques such as high 
angular resolution diffusion imaging, may provide a mechanism to cap-
ture these changes during their formative phases and thus provide clinicians 
with a possible means to identify those individuals with increased vulner-
ability to the disease and influence early interventional strategies for a better 
prognosis.
Methods: 28 young people aged 13-16  years who reported psychotic 
experiences and 28 young people who did not, matched for age, gen-
der and handedness, featured in the study. data was preprocessed using 
exploredTi. Whole-brain Wm analysis using Tract based spatial 
statistics (Tbss) followed by constrained spherical deconvolution 
(csd) based deterministic tractography and a tract resampling tech-
nique was performed. diffusion metrics were extracted per tract, to 
investigate if  Wm differences are present in adolescents with psychotic 
symptoms.
Results: results: Whole brain Wm analyses identified differences between 
young people with psychotic symptoms and those without, localised 
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bilaterally in striatal regions in proximity to the putamen (p=0.01 fdr 
corrected). csd tractography in proximity to these regions identified 
Wm tract anomalies in the frontal projections of the right inferior fronto-
occipital fasciculus (ifo) and bilaterally in the uncinate fasciculus (unc) 
(p≤0.05 corrected).
Conclusion: These findings provide the first evidence of  Wm anomalies in 
both frontal and fronto-temporal regions in young adolescents experienc-
ing psychotic symptoms in the pre prodromal phase, prior to the transition 
to psychosis These regions may be targeted during adolescent developmen-
tal surges thus rendering these individuals with increased risk of  psychosis.
id: 2097206

bioType classificaTion disTinguishes 
subgroups of psychosis WiTh disTincTive 
polygene-corTical Thickness profiles
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Background: psychosis is likely comprised of subgroups with distinct eti-
ologies. We compared cortical thickness and gene-structure relationships 
among subgroups of psychosis using a biotype classification and polygenic 
risk scores (pgrs).
Methods: in prior work by the bsnip consortium (clementz et al, under 
review), subjects with schizophrenia, schizoaffective or bipolar i  with 
psychosis were clustered into 3 ‘biotypes’ via k-means clustering of  phe-
notypic data (eeg, cognitive testing, saccadic eye movements). biotype 
1 (bT1) demonstrated greater abnormalities than biotypes 2 (bT2) and 
3 (bT3).
in this analysis, subjects included 93 bT1, 105 bT2, 148 bT3 individu-
als, and 119 healthy controls (hc). freesurfer v5.1 was used to process 
T1-weighted structural mris and matlab and surfstat were used for whole 
brain, vertex-based analysis (http://www.math.mcgill.ca/keith/surfstat/). 
group comparisons of cortical thickness were performed between each bT 
and hc, with random field theory for multiple comparison thresholding. 
covariates included age, sex, study site and race.
next, pgrs were generated for each subject. genotypes were collected 
using the illumina human omni-1 Quad chip and underwent quality con-
trol. odds ratios for each snp (from the pgc2 consortium) were used to 
compute pgrs in plink 1.07 using a standard formula.
last, significant clusters of  vertices were then used as regions of  inter-
est and were regressed on pgrs, with covariates of  age, sex, site, and 
two components representing population stratification, with hochberg 
correction.
Results: 28 regions of cortical thickness significantly differed between bT1 
and hc, of which 3 were inversely correlated with pgrs. 22 regions dif-
fered between bT2 and hc, and 14 regions differed between bT3 and hc, 
of which none were correlated with pgrs. effect sizes for significant dif-
ferences were largest in bT1.
Conclusion: biotype classification distinguishes a subgroup of psycho-
sis, bT1, with greater cortical thinning than other biotypes and some 

relationships between this thinning and pgrs. our results support the 
view that classification of psychotic disorders based on neurobiology and 
genetics may be superior to symptom-based classifications.
reference: clementz ba, sweeney Ja, hamm Jp, et al. “identification of 
distinct psychosis biotypes using brain-based biomarkers”. under review.
id: 2084262

The melbourne clinical high-risk and 
early psychosis sTudies: undersTanding 
progressive brain changes using mri 
and peT imaging and implicaTions for 
TreaTmenT

christos pantelis, md, mrcpsych, franzcp
Melbourne Neuropsychiatry Centre, The University of Melbourne, 
Carlton South, Melbourne, VIC, Australia

Background: over the last decade we have characterized the nature of pro-
gressive brain changes in psychosis and schizophrenia. These changes are 
most evident at the earliest stages of psychosis, including those at clini-
cal high-risk (chr) and first episode psychosis (fep). such changes are 
consistent with the clinical picture of psychosis, which is characterized by 
episodes of relapse and remission associated with progressive functional 
deterioration. however, there is limited understanding of the mechanisms 
underlying such brain changes. further, while recent work with neuropro-
tective agents (fish oil, lithium) may be relevant to improving outcome for 
chr/fep, there are limited data on their neurobiological effects.
Methods: i will review the findings from a series of  magnetic resonance 
imaging (mri) and neurocognitive studies mapping trajectories of  the 
disorder from clinical high-risk to 10 years followup. more recently, we 
have undertaken positron emission tomography (peT) studies investi-
gating microglial activity at different illness stages, as an index of  neu-
roinflammation. studies investigating the role of  eicosapentaenoic acid 
(epa; fish oil) as a neuroprotective agent were examined using mr 
spectroscopy (mrs). The effect of  low dose lithium was examined using 
T2-relaxometry.
Results: progressive changes in frontal and temporal regions, insula and 
anterior cingulate are most apparent over the transition to psychosis and 
over the first 4-5  years following onset. microglial activation with peT 
identified differences in microglial activity in frontal, cerebellar (increased), 
and temporal/insula (decreased) regions. using mrs, we identified increase 
in glutathione and glutamate/glutamine peaks in response to epa; lithium 
decreased T2 signal in the hippocampus.
Conclusion: long-term followup studies in the melbourne cohorts (chr 
and fe) identify the greatest progressive brain changes at the earliest stages 
of psychosis. neuroinflammation, indexed using peT imaging may be rel-
evant to such changes. interventions using neuroprotective agents may pre-
vent such changes and help to improve outcome.
id: 2121745

diffusion mri for The idenTificaTion of 
neuroinflammaTion in schizophrenia: 
findings and challenges
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Harvard Medical School, Boston, MA, USA; 2. Veterans Affairs 
Boston Healthcare System, Brockton, MA, USA

Background: despite accumulating evidence for the involvement of neuro-
inflammation in schizophrenia, the exact role of neuroinflammation in the 
etiology of the disorder is not understood. neuroimaging methods that are 
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able to identify neuroinflammation in-vivo and to follow its progression are 
a potential key for understanding this role.
Methods: diffusion mri (dmri) is a clinically available technique sensi-
tive to microscopic structural changes. The acquisition is non-invasive and 
safe, unlike imaging methods such as peT, which involve exposure to ion-
izing radiation. recent advances in dmri provide models that account for 
free-water found in the extracellular space1. changes in free-water may, 
in-turn, represent extracellular changes that are observed in the different 
stages of neuroinflammation.
Results: dmri experiments conducted on first episode patients demonstrate 
widespread excessive extracellular free-water compared with normal con-
trols2. These experiments also show potential axonal damage that is limited to 
focal areas in the frontal lobes. in contrast, experiments with chronic patients 
demonstrate an opposite pattern with widespread signs of axonal damage, 
and a smaller extent of excessive free-water3. preliminary results from pro-
dromal patients reveal trends of increased extracellular space. Taken together, 
these results suggest that neuroinflammation may play a more prominent role 
in the early stages of the disorder, whereas degeneration may be the primary 
pathology in the progressive stages. a pattern shared by many neurodegenera-
tive disorders, in which prolonged inflammation leads to degeneration.
Conclusion: dmri and the quantification of free-water show promise as a 
novel method for identifying neuroinflammation in schizophrenia. however, 
excessive extracellular space may be caused by additional factors, such as 
atrophy and various imaging artifacts, challenging the specificity of free-
water to neurionflammation. studies combining advanced dmri with peT 
and mr spectroscopy, as well as studies of animal models are needed to 
define better the sensitivity and specificity of dmri to neuroinflammation. 
an additional challenge is our ability to identify early and likely subtle signs 
of neuroinflammation. if indeed neuroinflammation is related to the onset 
of schizophrenia, early identification and treatment may prevent the neuro-
degenerative cascade, potentially minimizing the associated symptoms.
1mrm, 2009; 62:717-30
2J neuroscience, 2012; 32:17365-72
3schizophr res, 2014; epub ahead of print
id: 2083850
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Background: free-water imaging uses conventional diffusion mri (dmri) 
data to identify water that is free to diffuse in the extracellular space1. our 
previous work identified widespread excessive extracellular space, likely 
corresponding to neuroinflammation, in patients following their first psy-
chotic episode (fe)2. here we aim to identify clinical correlates of free-
water measures.
Methods: dmri from 29 fe patients and 28 matched healthy controls (see2) 
were analyzed using free-water imaging1, providing free-water maps (fW) 

and diffusion tensors corrected for free water, from which corrected frac-
tional anisotropy maps (fat) were calculated. in addition, conventional 
fa maps were calculated. We used streamline tractography (3d-slicer) to 
delineate the cingulum bundle (cb), inferior and superior longitudinal fas-
ciculi (ilf, slf), arcuate and uncinate fasciculi (af & uf). The different 
maps were averaged over each fiber, and then compared between groups 
and correlated with clinical symptoms. The symptoms were evaluated using 
the scale for the assessment of negative symptoms (sans) and the scale 
for the assessments of positive symptoms (saps). significance level for all 
tests was set at p<0.05.
Results: compared to healthy controls, fe patients exhibited higher fW 
in the right slf and bilaterally in the cb, and ilf, and no fat differ-
ences. additionally, compared to non-hallucinating patients, hallucinat-
ing patients evinced higher fW in bilateral af, left slf and right cb. 
conventional fa correlated with individual sans and saps symptoms in 
many of the tested fibers. applying free-water revealed that fW correlated 
only with saps scores, with the exception of the right ilf.
Conclusion: our findings establish a relation between excessive free-water and 
positive symptoms in the early stages of schizophrenia. in our previous work we 
suggested that free-water is increased due to excessive extracellular space, which 
may indicate neuroinflammation2. We also previously found that in chronic 
patients, negative symptoms are related to decreased fat, which may indicate 
neurodegeneration3. Taken together it is likely that neuroinflammation as mea-
sured with fW is more prominent in the early stages of the disorder, manifested 
mainly in positive symptoms, whereas neurodegeneration, as measured with 
fat, is more prominent in the chronic stages, manifested in negative symptoms.
1mrm, 2009; 62:717-30
2J neuroscience, 2012; 32:17365-72
3schizophr res, 2014; epub ahead of print
id: 2085277
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QC, Canada; 8. Department of Psychiatry, McGill University, 
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Addiction and Mental Health, Toronto, ON, Canada

Background: Though the dopaminergic and glutamatergic systems have 
been largely implicated in the pathology of schizophrenia, abnormalities 
in myo-inositol (mi) and choline compounds (cho) appear to also exist. 
mi has been reported to be a marker of glial activity and an intermediate 
in the metabolism of membrane and myelin phospholipids, whereas cho is 
believed to be related to membrane turnover. The purpose of the present 
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study was to investigate mi and cho levels in a sample of antipsychotic-
naïve patients with first-episode psychosis (fep).
Methods: 58 patients experiencing their first non-affective psychosis episode 
and 58 age- and sex-matched healthy controls were recruited into this study. 
proton magnetic resonance spectroscopy (1h-mrs) was obtained in a 3T 
ge scanner using point-resolved spectroscopy, with the voxel centered on 
the right dorsal-caudate nucleus. in addition, each participant was assessed 
with the positive and negative syndrome scale (panss). 1h-mrs acqui-
sitions were analyzed using lcmodel and corrected for csf composition 
within the voxel. mi and cho levels were compared between groups using 
a general linear model. pearson correlations were carried out to investigate 
the relationship between metabolite levels and panss total scores.
Results: mi in the associative striatum was higher in patients with fep com-
pared to healthy controls (p<0.05). cho in the associative striatum was also 
higher in patients with fep in comparison to healthy controls (p<0.01). 
a trend level positive correlation existed between mi levels and panss total 
positive scores (r=0.250, p=0.059). exploratory investigations controlling 
for multiple comparisons identified a significant correlation between mi 
levels and p5 (grandiosity) (r=0.401, p-corrected<0.05). The relationship 
between mi levels and p3 (hallucinatory behavior) approached significance 
(r=0.319, p-corrected>0.05).
Conclusion: mi and cho appear to be concomitantly elevated in the asso-
ciative striatum of antipsychotic-naïve patients with fep. This parallel 
increase may be an attempt to compensate for neuronal damage by improv-
ing glial proliferation to modulate vascular and metabolic activities, and 
may also provide evidence for early neuroinflammation in schizophrenia. 
The relationship between mi levels and positive symptoms warrants further 
investigation.
id: 2091319

brain TemperaTure and gluTamaTe in 7T 
mrs: decoupling of meTabolic cascades 
and gluTamaTe neuroTransmission in 
firsT episode schizophrenia

sotirios posporelis, md1,2; Teppei Tanaka1; akira sawa1

1. Psychiatry and Behavioral Sciences, Johns Hopkins Medical 
Institutions, Baltimore, MD, USA; 2. Psychiatry, South London 
and Maudsley NHS Foundation Trust, London, United Kingdom

Background: glutamate is the primary excitatory neurotransmitter in the 
mammalian central nervous system. aberrant glutamatergic neurotrans-
mission has been suggested in the pathology of schizophrenia. meanwhile, 
recent evidence has suggested the pathological role of oxidative stress, 
inflammation, and dysfunctional metabolic signalling. however, the link 
between glutamatergic neurotransmission and homeostatic metabolic sig-
nalling remains elusive.
Temperature is an important physiological parameter, reflecting the 
amount of  heat produced and sustained by biological processes. an index 
of  brain metabolism, as well as a factor directly affecting cellular activity 
and function, brain temperature may be used as a good indicator of  cere-
bral energetics. nonetheless, in vivo bT measurement has been limited, 
due to the invasive nature of  conventional measurement methods.
magnetic resonance spectroscopy (mrs) can measure bT in a non-invasive 
manner,
relying on the chemical shift difference between the resonance peaks of 
water and n-acetyl aspartate (naa).
Methods: fifteen patients diagnosed with recent onset schizophrenia and 
fifteen healthy volunteers have been studied using 7 Tesla proton magnetic 
resonance spectroscopy. a  combination of semi-laser and sTeam 
sequences was utilized to measure absolute brain temperature, glutamate 
and naa levels in the anterior cingulate cortex (acc). all participants 
completed a broad neuropsychological battery, assessing a wide variety of 
cognitive domains.

Results: We identified a significant inverse correlation between glutamate 
and brain temperature in the control group. in contrast, such inverse cor-
relation was lost in patients with schizophrenia. similarly, the positive cor-
relation between naa and glutamate in healthy controls was disrupted in 
people with schizophrenia.
Conclusion: first, this study showcases the decoupling of naa and gluta-
mate in the acc of people with schizophrenia. naa, a reservoir of gluta-
mate, is primarily synthesized in the mitochondria of neurons and in part 
reflects mitochondrial function. Thus, the first result may suggest decou-
pling of metabolic cascades to glutamate neurotransmission. second, the 
data of brain temperature and glutamate highlights a disrupted relation-
ship between brain metabolism and glutamate in the schizophrenia popula-
tion. We now explore if  these indices may reflect and indicate the pathology 
of schizophrenia in which oxidative stress and inflammatory pathways 
cross-talk with altered glutamate neurotransmission.
id: 2118729

nad+/nadh dysfuncTion underlying 
familial risk for schizophrenia
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1. Psychiatry, University of Pittsbrugh, Pittsburgh, PA, USA; 
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School, Boston, MA, USA

Background: nicotinamide adenine dinucleotide (nad), in oxidized 
(nad+) or reduced (nadh) form, plays an important role as co-enzymes 
regulating critical neuronal functions such as redox reactions, energy 
metabolism, cell signaling, dna repair and telomere maintenance. 
abnormalities in these functions in schizophrenia (sz) are well docu-
mented. altered nad levels are especially important in the glutamtaregic, 
gabaergic and kyneurenine pathways implicated in sz. direct examina-
tion of  nad (i.e., nad++nadh) using phosphorus magnetic resonance 
spectroscopy (31p mrs) may further support significance of  alterations in 
these pathways among sz and familial at risk (hr) subjects.
Methods: We acquired 3d whole-brain, multi-voxel 31p mrs data at 3 Tesla 
on 92 subjects (sz=36, hr=22, hc=34). mean age of sz did not differ 
from hr subjects. hr subjects were younger than hc. We examined 21 
right and left cortical/subcortical 31p mrs voxels (e.g. the prefrontal cortex 
(pfc), hippocampus). post-processing was done by shifting the 3d mrs 
voxel grid relative to the anatomical images prior to the fourier Transform 
to extract and quantitate the 31p signal within the voxels for the metabo-
lites (pe, pc, gpc, gpe, pcr, aTp, nad) which was 100% automated. 
metabolite levels were expressed as mole % of the total signal. We used 
generalized estimating equation based-regression models to examine group 
differences using age, sex and grey matter proportion within the voxel as 
covariates (sas proc genmod).
Results: We noted diagnosis main effect on nad levels in the inferior 
parietal lobule (ipl), postcentral gyrus and cerebellar vermis (all p<0.05) 
with a trend at the inferior frontal gyrus (ifg), dorsal hippocampus, 
orbitofrontal cortex (ofc) and superior parietal lobule (spl). posthoc 
tests showed a significantly increased nad in the ipl, spl and postcen-
tral gyrus and decreased nad in the dorsal hippocampus, ofc, anterior 
cingulate cortex and vermis of  hr compared to hc and sz (all p<0.009 
except vermis p=0.046). sz subjects showed trend for an increase in 
nad in the pfc, spl and postcentral gyrus compared to hc.
Conclusion: nad levels suggest altered reaction rate, depletion or impaired 
replenishment in each region. increased nad results in increased reactive 
oxygen affecting gaba/glutamate/kyneurenine signaling. reduced nad in 
some regions in hr subjects suggest depletion due to increased redox reaction 
rate. our results support nad as a novel molecular target for drug discovery.
id: 2088194
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reduced cb1r availabiliTy in 
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York, NY, USA

Background: converging lines of evidence suggest several relationships 
between cannabinoids and psychosis. according to the exogenous hypoth-
esis, exposure to cannabinoids is associated with psychosis outcomes. 
further, there is evidence of endocannabinoid (ec) dysfunction in schizo-
phrenia (scz). emerging evidence suggests abnormalities in the ec system 
in scz. scz patients show elevations in levels of ecs in csf or blood 
that correlated with psychotic symptoms. postmortem data in scz patients 
found alterations in regional distribution of cb1r or mrna, but the data 
have been mixed.
Methods: 25 male scz patients with no recent cannabis use or a cannabis use 
disorder were compared to 21 age (± 3 years) and gender matched healthy 
controls (hc); 7 of the patients were antipsychotic free (scz-unmed) and 
eighteen antipsychotic treated (scz-med). cb1r availability was measured 
using the 11c-omar tracer and high resolution research Tomography. 
primary regions-of-interest included amygdala, globus pallidus, caudate, 
putamen, hippocampus, thalamus, and cerebral cortices. group differences in 
mean composite as well as regional [11c]omar vT values were compared 
between scz and hc. effects of symptoms (scores on the positive and nega-
tive syndrome scale (panss)), antipsychotic medication and smoking status 
were examined. all analyses were co-varied for age and body mass index.
Results: There were statistically significant [11c]omar vT differences 
between scz and hc (p=.007) with scz-unmed < scz-med < hc. 
group X region analyses revealed significant effect of group (p=.018), 
region (p<.0001) and group X region interaction (p<.0001) between scz 
and hc. reduced [11c]omar vT in scz was observed even after con-
trolling for cigarette smoking. There were no group differences in panss 
scores between scz-unmed and scz-med or scz smokers and scz 
non-smokers. There were no significant correlations between panss 
scores and cb1r availability in scz patients.
Conclusion: cb1r availability was lower in scz patients compared to 
matched healthy controls and provide support for altered ec function 
in scz. These results are in contrast with other peT studies that found 
increased cb1r availability in schizophrenia patients. Whether the reduc-
tions in cb1r availability are primary or secondary to the course of the 
illness is not clear. furthermore, the observation that [11c]omar vT in 
scz-med was in-between scz-unmed and hc, suggests a “normal-
izing” effect of antipsychotic treatment on the ec system.
id: 2119473
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relaTion beTWeen gluTamaTe level and 
cerebral blood floW

sophie nordahl rasmussen1,2; kasper aagard oersted andersen1; 
k bojesen1; lone baandrup, md, phd1; simon anhøj, md1,2; 
line malmer madsen3; birte yding glenthøj, md, drmedsci1; b 
v broberg1; e rostrup2

1. Center for Neuropsychiatric Schizophrenia Research (CNSR) & 
Center for Clinical Intervention and Neuropsychiatric Schizophrenia 
Research (CINS), Mental Health Services - Capitel Region of 
Denmark, Mental Health Centre Glostrup, Glostrup, Denmark; 

2. Functional Imaging Unit, Department of Clinical Physiology 
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Background: The pathophysiology of schizophrenia is complex and only 
partly understood. abnormalities in glutamatergic neurotransmission may 
be involved, particularly in patients not responding to antipsychotic treat-
ment,. as the n-methyl-d-aspartate receptor (nmdar) is central in 
glutamatergic neurotransmission, we use administration of the nmdar 
antagonist s-ketamine (keT) in a sub-anesthetic dose to study the neuro-
chemistry and neurophysiology in a model of schizophrenia. We investi-
gate the temporal relation between glutamate level and cerebral blood flow 
(cbf) in anterior cingulate cortex (acc).
Methods: Twenty-five healthy volunteers are included after exclusion of 
somatic and psychiatric diseases and abuse. subjects are continuously 
mri scanned for 90 min with dual echo pseudo-continuous arterial 
spin labeling (pcasl). in the present abstract we focus on perfusion, 
but this sequence enables both perfusion and resting state connectiv-
ity. glutamate levels in anterior cingulate cortex (acc) are assessed by 
mr spectroscopy (mrs). mri assessments are done before, during, 
and after infusion of  keT (total dose 0.375 mg/kg). The positive and 
negative assessment schedule (panas) and the positive and negative 
syndrome scale (panss) are used to assess psychopathology before and 
after scanning.
Results: preliminary results (n=25) show significant increment in the 
panss total score after keT infusion (paired t-test, p = 0.001). The cbf 
(n=16) increase following infusion of keT, particularly in the acc and 
medial frontal cortex (corrected level), reaching peak values at 20-30 min. 
preliminary our analysis of the mrs data does not suggest glutamate levels 
in the acc to be significantly affected by keT administration.
Conclusion: This work-in-progress validates previous findings showing that 
keT administration induces psychosis-like symptoms and increase cbf in 
frontal areas of the brain in healthy subjects. surprisingly keT administra-
tion does not seem to increase acc glutamate levels. further analyses are 
required to validate these findings.
id: 2116256
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Background: previous studies have showed that first-episode psychotic 
(fep) patients who show poor response to antipsychotic medication 
have significantly impaired white matter (Wm) microstructure when 
compared to responders. more recently, it has also been showed that 
baseline cortisol levels could also predict clinical outcome in fep. it is 
therefore interesting to speculate whether stress and the activation of  the 
hpa axis could mediate the clinical outcome through an impact on Wm 
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microstructure. in this study, we explore for the first time the relationship 
between hpa axis activity, Wm microstructure and clinical outcome in 
fep patients.
Methods: mri dTi data were acquired in 63 fep patients and in 52 healthy 
control (hc) subjects. positive and negative syndrome scale (panss) was 
also used to evaluate treatment response after 12-weeks of treatment, and 
patients were classified as responders or non-responders according to 
treatment outcome. To assess hpa axis activity we collected salivary cor-
tisol during different periods of the day, and two measures of hpa axis 
activity were then calculated: area under the curve (auc) of cortisol lev-
els during the day and the cortisol awakening response (car). Tract-based 
spatial statistics (Tbss) was used to assess the relationship between cortisol 
levels and Wm microstructure.
Results: Tbss analysis examining the relationship between cortisol levels 
and Wm structure showed a positive correlation between the car and 
fractional anisotropy (fa). in fact, the lower - more blunted - the car 
the lower the fa values in a number of  Wm regions, including the fornix 
and corpus callosum. We also observed a significant negative correlation 
between the car and mean diffusivity (md), with the Wm generally 
overlapping the ones observed in the fa analysis. There was no such 
relationship in the hc group for any of  the different diffusivity measures 
analyzed. fa and md values were examined in relation to cortisol lev-
els and treatment outcome via a logistic regression analyses, showing a 
significant interaction between cortisol levels and fa in predicting treat-
ment outcome.
Conclusion: To our knowledge, this is the first study to analyse the associa-
tion between cortisol levels and Wm microstructure in relation to treatment 
response in fep. These findings suggest that the blunted cortisol response could 
mediate response to treatment through its effect in the microstructure of Wm.
id: 2119710
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Pittsburgh, PA, USA

Background: schizophrenia is a heritable, complex brain disorder, and 
progress in understanding its pathophysiology requires integration of 
genetic and neurobiological methods. Quantitative measures of brain struc-
ture and function have fuelled the field of imaging genomics. The mgi 
initiative provides a unique opportunity to investigate shared genetic ances-
try on structural and functional brain abnormalities. here we: 1) estimate 
the heritability of subcortical brain volumes and shape and, 2) associate 
functional mri activation patterns and performance on a computerized 
neurocognitive battery in mgi families.
Methods: 439 participants from two sites completed 3-Tesla structural mag-
netic resonance imaging.190 members from 32 multiplex-multigenerational 
families with schizophrenia and 249 healthy individuals underwent struc-
tural and functional mri. heritability was estimated for volume and shape 
of subcortical brain structures. in addition, sparse regression of regional 
brain activation was used to predict concurrent performance on six com-
puterized neurocognitive tasks.
Results: subcortical volume and shape are heritable in mgi families. 
estimates of heritability ranged from 0.45 in the right hippocampus to 0.84 
in the left putamen. heritability estimates of subcortical shape exceeded 

estimates of volume alone. functional brain activation patterns were 
domain-specific; prediction of performance was robust across neurocogni-
tive tasks, particularly for abstraction/mental flexibility and visuo-spatial 
memory.
Conclusion: our work identifies specific neuroimaging phenotypes in large 
multiplex-multigenerational families with schizophrenia. The specificity 
obtained using advanced neuroimaging methods in large extended pedi-
grees may improve the selection of  imaging phenotypes that better reflect 
the underlying neurobiology of  schizophrenia. such localized features 
may be related to distinct dimensions of  psychopathology or may be deter-
mined by specific genetic risk factors unique to patients with schizophre-
nia, or to particular families.
id: 2088375
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Background: cannabis use has been associated with episodic memory (em) 
impairments and abnormal hippocampus morphology among both healthy 
individuals and those with schizophrenia. considering the role of the hip-
pocampus for em, research is needed to evaluate the relationship between 
cannabis-related hippocampal morphology and em among healthy and 
clinical groups. We examined differences in hippocampus morphology 
between control and schizophrenia subjects with and without a past (but 
not current) cannabis use disorder (cud).
Methods: subjects group-matched on demographics included 44 healthy 
controls, 10 subjects with a cud history, 28 schizophrenia subjects with 
no history of substance use disorders, and 15 schizophrenia subjects with 
a cud history. large-deformation, high-dimensional brain mapping with 
mri was used to obtain surface-based representations of the hippocampus, 
compared across all four groups, and correlated with em and cud history. 
surface maps of the hippocampus were generated to visualize morphologi-
cal differences.
Results: There were parametric decreases in em between subjects with 
and without a past cud. controls with cud displayed both inward 
and outward shape differences compared to controls with no cud 
(f=7.4, p=0.01). schizophrenia subjects with cud were character-
ized by exacerbated inward shape differences compared to schizophre-
nia subjects with no cud (f=5.6, p=0.02). cannabis-related shape 
was associated with poorer verbal em among controls with cud (r= 
-0.25, p=0.04). a longer duration of  cud abuse (r=0.50, p=0.04) and 
shorter duration of  cud abstinence (r= -0.57, p=0.03) were associated 
with cannabis-related shape differences among schizophrenia subjects 
with cud.
Conclusion: These cross-sectional findings suggest both cud groups were 
characterized by em deficits and hippocampal morphology differences. 
The observed pattern of cannabis-related shape differed between controls 
and schizophrenia subjects. hence, cannabis may interact with schizophre-
nia in a way that differs from otherwise healthy controls. longitudinal 
research can help clarify whether cannabis use contributes to the observed 
shape differences or whether they are biomarkers of a susceptibility to the 
effects of cannabis.
id: 2082937
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Background: gaba dysfunction has been implicated in the pathophysiol-
ogy of schizophrenia. reduced expression of gad67, a gaba synthesis 
enzyme, is a well-replicated molecular finding in schizophrenia. gabaergic 
interneurons are thought to facilitate the rhythmic entrainment of pyra-
midal cell discharge and their abnormalities may lead to cognitive dys-
functions in schizophrenia. prior mrs studies of schizophrenia report 
abnormal gaba plus macromolecules (gaba+) levels, that varying 
depending upon medication status, illness duration/age, and brain region. 
This study tested the hypothesis that older participants with schizophrenia 
would have lower medial frontal gaba levels (not contaminated with mac-
romolecules) and this would be related to working memory impairment.
Methods: a total of 145 participants completed this study. mr scanning was 
conducted on a 3T siemens Tim Trio equipped with a 32-channel head coil. 
for detection of gaba, spectra were acquired from a medial frontal/ante-
rior cingulate using a macromolecule-suppressed mega-point resolved 
spectroscopy sequence (mega-press) sequence: Tr/Te=2000/68 ms, 
14 ms editing pulses applied at 1.9 (on) and 1.5 (off) ppm, and 256 aver-
ages; water unsuppressed 16 averages. Quantification was conducted with 
ganneT 2.0 toolkit, a matlab program specifically developed for analysis 
of gaba mega-press spectra patients were evaluated for psychopa-
thology and all participants completed neuropsychological tests of working 
memory, processing speed, and functional capacity.
Results: gaba levels were significantly lower in the older participants with 
schizophrenia compared to older controls (p=0.003) but not between the 
younger control and schizophrenia groups (p=0.994). age strongly pre-
dicted gaba levels in the schizophrenia group accounting for 42% of vari-
ance, but the effect of age was less in the control group accounting for 5.7% 
of the variance. gaba levels were specifically related to working memory 
but not processing speed performance, functional capacity, or positive or 
negative symptom severity.
Conclusion: This is by far the largest mrs study of gaba in schizophre-
nia and the first to examine gaba without macromolecule contamination, 
a potential confound in all previous studies. gaba levels more rapidly 
declined with advancing age in the schizophrenia compared to the control 
group. interventions targeted at halting the decline or increasing gaba 
levels may improve functional outcomes and quality of life as patients with 
schizophrenia age.
id: 2092825

funcTional and sTrucTural mri sTudies 
in individuals WiTh geneTic or clinical 
high risk for schizophrenia

larry J seidman, phd1,2; benjamin k brent1,2; heidi W 
Thermenos1,2; matcheri s keshavan1; Tyrone cannon, phd3

1. Psychiatry, Harvard Medical School at Beth Israel Deaconess 
Medical Center, Boston, MA, USA; 2. Psychiatry, Harvard Medical 
School at Massachusetts General Hospital, Boston, MA, USA; 
3. Psychology and Psychiatry, Yale University, New Haven, CT, USA

Background: intervention strategies for reducing disability and preventing 
psychotic disorders have evolved from first episode to clinical high risk 

(chr) “prodromal” phases and may evolve to earlier phases of pre-psychotic 
illness that are highlighted by family high-risk (fhr) studies. in this talk, we 
will review the literature on functional and structural mri studies of fhr 
and chr samples with some emphasis on recent findings from the second 
phase of the north american prodrome longitudinal studies (napls-2).
Methods: results from our 2 recent reviews on structural and functional 
mri studies of youth at risk for psychosis will be summarized as well as 
recent results from the napls-2 study.
Results: in fhr studies, brain structural alterations are observed as young 
as 7 years of  age, and are most robust in prefrontal cortex (pfc) and hip-
pocampus. such structural alterations are related to various functional 
alterations, including default mode functioning, cognitive impairments 
and schizotypal symptoms. functional mri studies reliably implicate 
pfc and temporal cortical dysfunctions. The edinburgh hr study dem-
onstrated pfc decline from adolescent fhr status to first episode of 
psychosis. likewise, new results from napls-2 demonstrate reduction 
of  cortical volume over time. in napls-2, controlling for multiple com-
parisons throughout the brain, chr converters showed a steeper rate of 
gray matter loss in right superior frontal, middle frontal, and medial orbi-
tofrontal cortical regions, as well as a greater rate of  expansion of  the 
third ventricle, compared with chr non-converters and healthy controls. 
differential tissue loss was present among cases who had not received anti-
psychotic medications during the inter-scan interval and was predicted by 
baseline levels of  an aggregate measure of  pro-inflammatory cytokines in 
plasma.
Conclusion: There is now strong evidence indicating that the adolescent/ young 
adult development of individuals at genetic and clinical high risk for schizo-
phrenia is associated with smaller brain volumes, particularly in frontotemporal 
cortical areas, and that the further reduction in brain volumes is not explained 
by exposure to antipsychotic drugs. The findings demonstrate the importance 
of early intervention and simultaneously highlight the challenge to the field to 
develop strategies that could arrest or even reverse these brain changes.
id: 2115562

brain gluTamaTe and elevaTed 
TranslocaTor proTein (Tspo) in The 
developmenT of psychoTic illness: a 
mulTimodal brain imaging sTudy

sudhakar selvaraj, mbbs, mrcpsych, dphil
Psychiatry and Behavioral sciences, University of Texas Health 
Center at Houston, Houston, TX, USA

Background: microglia perform immune surveillance roles and mount 
inflammatory response to injury. When microglia are activated in response 
to inflammatory stimuli they release glutamate that may cause neurotoxic-
ity. abnormal brain immune-response has been proposed as a mechanism 
associated with the brain volume decreases seen in schizophrenia. microglia 
activation can be measured in vivo with positron emission tomogra-
phy (peT) using radioligands specific for the 18kd translocator protein 
(Tspo), a marker expressed on microglia associated with inflammation. 
recent peT in-vivo brain imaging studies show elevated Tspo binding in 
patients with schizophrenia. however it remains unclear how this relates to 
the onset of psychotic illness. To determine whether total grey matter Tspo 
is altered in individuals with ultra high-risk (uhr) symptoms for psycho-
sis, prior to the onset of first psychotic episode. We also seek to determine 
how the Tspo correlates with cortical glutamate.
Methods: We quantified brain Tspo binding using peT and [11c]pbr28, a 
Tspo ligand in fourteen subjects with uhr symptoms and 14 patients with 
schizophrenia. all the subjects were age and Tspo genotype matched with 
control subjects. uhr subjects and controls also underwent [1h]-magnetic 
resonance spectroscopy (mrs) to index cortical glutamate levels. The main 
outcome measure was total grey matter [11c]pbr28 distribution volume 
ratios (dvrs). We also studied the interaction between total grey matter 
[11c]pbr28 and cortical glutamate in uhr subjects.
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Results: multiple analysis of variance analysis demonstrated an elevation in 
total grey matter [11c] pbr28 dvrs in both uhr subjects (controls 2.03 
(0.02), uhr 2.09 (0.02); f=10.33; p=0.004) and patients with schizophre-
nia (p<0.001) when compared with respective controls. uhr symptoms, 
as measured with the comprehensive assessment of the at risk mental state 
(caarms) were positively correlated with total grey matter [11c] pbr28 
dvr (r=0.73; p<0.01) in uhr subjects. altered glutamate-pbr28 dvrs rela-
tionships were examined. There was a significant negative correlation between 
whole brain grey matter [11c] pbr28 signal and the grey matter volume of 
patients with schizophrenia (p<0.01), which was not present in uhr subjects.
Conclusion: increases in [11c] pbr28 in uhr subjects and patients with 
schizophrenia suggest that neuroinflammatory changes are associated 
with the development of psychosis, and may contribute to glutamatergic 
neurotoxicity.
id: 2117795

improving TreaTmenT of paTienTs WiTh 
schizophrenia - dopamine synThesis 
capaciTy measured WiTh [18f]-dopa peT-cT

anne mette sigvard, md1; k bojesen1; kasper Jessen1; l T 
Jensen2; e rostrup4,1; a gjedde3; birte yding glenthøj, md, 
drmedsci1

1. Center for Neuropsychiatric Schizophrenia Research (CNSR) 
and Center for Clinical Intervention and Neuropsychiatric 
Schizophrenia Research (CINS), Copenhagen University Hospital, 
Mental Health Center Glostrup, Glostrup, Denmark; 2. Department 
of Clinical Physiology and Nuclear Medicine, Herlev Hospital, 
University of Copenhagen, Herlev, Denmark; 3. Department og 
Neuroscience and Pharmacology, University of Copenhagen, 
Copenhagen, Denmark; 4. Department of Diagnostics, Functional 
Imaging Unit and Section of Clinical Physiology and Nuclear 
Medicine, Glostrup Hospital, University of Copenhagen, Glostrup, 
Denmark

Background: insufficient response to antipsychotics constitutes a chal-
lenge in the treatment of patients with schizophrenia. The aim is to stratify 
antipsychotic-naïve first-episode patients with schizophrenia based on 
striatal dopamine synthesis capacity (dsc) - and evaluate the prognos-
tic value of stratification in terms of treatment response. The study is the 
first to combine examination of dsc (peT) with examinations of gluta-
mate and gaba levels (mr-spectroscopy) and brain structure (structural 
and functional mri). psychophysiological- and cognitive examinations 
are performed. We hypothesize that responders are characterized by dis-
turbances in dsc measurable prior to pharmacological treatment, while 
non-responders are characterized by no or minor disturbances in dsc but 
increased glutamate availability.
Methods: a  prospective follow up study of 40 antipsychotic-naïve first-
episode schizophrenia patients and 40 matched healthy controls. projected 
start in autumn, 2014. subjects are examined at baseline and after 6 weeks 
of treatment with flexible doses of aripiprazole (patients only). dsc will 
be related to psychopathology and level of functioning before and after 6 
weeks of treatment, and to disturbances in the above-mentioned modalities. 
dynamic scans will be performed in an integrated peT-cT scanner using 
fluorodopa (3,4-dihydroxy-6-[18f]fluoro-l-phenylalanine). premedication 
is given to minimize pheripheral enzymatic degradation of fluorodopa. 
arterial samples are used for analyzing kineticts for fluorodopa clear-
ance especially the relationship between dsc and the loss of dopamine 
metabolites.
Results: findings will add pathophysiological insights into the implica-
tions of dsc for treatment response. previous studies have only included 
few antipsychotic-naïve first-episode patients and no previous studies have 
examined this patient group before and after first antipsychotic treatment. 

The data will provide insights into the interaction between dopaminergic 
and glutamatergic disturbances, clinical symptoms and level of function-
ing. subgrouping patients with schizophrenia based on distinct pathophysi-
ological disturbances is crucial, since dsc and glutamate levels may serve 
as markers for best choice of treatment.
Conclusion: it is hypothesized that a subgroup of patients with no or minor 
abnormalities in dsc and high levels of glutamate, will have poor treat-
ment response and declining social functioning; while the inverse relation-
ship will be found in a subgroup of responders.
id: 2083873

decreased gluTamaTe concenTraTions 
in anTerior cingulaTe in schizophrenia

ana stan1; sandeep ganji2; zhongxu an2; katherine borner2; 
debra bushong1; carol Tamminga1; changho choi2

1. Psychiatry, UT Southwestern, Dallas, TX, USA; 2. AIRC, UT 
Southwestern, Dallas, TX, USA

Background: convergent lines of evidence indicate that schizophrenia 
involves alterations in glutamate neurotransmission. While human postmor-
tem and animal-model studies have been critical in achieving this understand-
ing, any definitive testing of existing models requires in vivo demonstration 
in humans of neurotransmitter system pathology. in this study we aimed 
to measure glutamate-related neurochemical profiles in schizophrenia using 
proton magnetic resonance spectroscopy (mrs) at 7 T, taking advantage of 
the high field benefits of signal gain and spectral resolution enhancement. 
The concentrations of glutamate were measured in the anterior cingulate 
cortex (acc) and dorsolateral prefrontal cortex (dlpfc), two regions 
critically involved in the pathophysiology of the disease, both in medicated 
volunteers with schizophrenia (sz) and normal controls (nc).
Methods: scanning included a scout scan and several spectral acquisitions 
with a region of interest focused on the anterior cingulate and dorsolateral 
prefrontal cortex. for each region, an optimized press scan was conducted 
at 7T: press (Te1, Te2) = (31, 61) ms for measurement of glutamate, glu-
tamine, naag, naa, creatine, and choline. mrs data acquisition param-
eters included Tr = 2.5 s, nave = 256, sweep width = 5 khz, and number 
of sampling points = 4096 (scan time ≈ 10 min).
Results: preliminary results from a sample of n = 14 normal volunteers 
and n= 25 volunteers with schizophrenia indicated lower glutamate in the 
anterior cingulate cortex of volunteers with schizophrenia (nc: 1.1 ± 0.06; 
sz: 1.056 ± 0.1; p = 0.01) and no significant difference between the groups 
in the levels of dlpfc glutamate.
Conclusion: These preliminary results are consistent with previous reports 
of the levels of neurometabolites in schizophrenia. We intend to expand the 
sample by scanning additional participants, as well as unmedicated schizo-
phrenia volunteers.
id: 2090736

posTural knoWledge of gesTures in 
schizophrenia is linked To sTrucTural 
alTeraTions in key regions of gesTure 
processing and connecTing long 
associaTion fibers

katharina stegmayer1; petra viher1; T vanbellingen2,3; 
a federspiel1; s bohlhalter2,3; Werner strik, md1; r Wiest4; 
sebastian Walther, m.d.1

1. University Hospital of Psychiatry, Bern, Switzerland; 
2. Department of Clinical Research, Inselspital, Bern, Switzerland; 
3. Neurology and Neurorehabilitation Center, Kantonsspital, 
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Luzern, Switzerland; 4. Support Center of Advanced Neuroimaging 
(SCAN), University Institute of Diagnostic and Interventional 
Neuroradiology, Bern, Switzerland

Background: higher order processes such as recognition of  gestures rely 
on a network of  distinct and distant brain areas. particularly the role of 
key regions such as the left inferior frontal gyrus (ifg) and the inferior 
parietal lobe is subject to ongoing debate. schizophrenia patients suffer 
from impaired gesture performance and recognition. however, neural 
correlates of  impaired gesture recognition have not yet been investi-
gated. We therefore aim to test associations between structural brain 
imaging and postural knowledge in schizophrenia using voxel based 
morphometry (vbm) and tract based spatial statistics (Tbss).
Methods: in total, 44 patients with schizophrenia (dsm-5 criteria; 59% 
men, mean age 38)  underwent structural mr imaging and performed 
the comprehensive postural knowledge task (pkT) for hand gestures. all 
patients except four were treated with antipsychotics. T1-weighted images 
were processed using spm8 and dTi-data using fsl Tbss routines. We 
explored correlations of pkT scores and gray matter (gm) volume in 
vbm data and correlations of pkT scores and white matter (Wm) integ-
rity in Tbss data. results were corrected for multiple comparisons using 
family wise error correction.
Results: impaired postural knowledge was related to reduced gm vol-
ume and Wm integrity. Whole brain analyses revealed effects of  postural 
knowledge on gray matter volume within right ifg extending to the 
insula, the superior parietal lobe and left hippocampus. furthermore, 
significant correlations within fiber tracts connecting these regions - par-
ticularly alterations within the bilateral cingulum bundle and cingulum, 
the right superior longitudinal fasciculus, the right anterior limb of 
internal capsule, and the left fasciculus uncinatus - were associated with 
pkT performance.
Conclusion: postural knowledge performance in schizophrenia patients 
was associated with gm volume of  meaningful brain regions. our 
results are in line with the literature as particularly lesions in the left 
ifg were found to predict poor gesture recognition in brain damaged 
patients. in addition an effect of  postural knowledge on Wm integrity 
was shown within fiber tracts connecting key regions of  gesture process-
ing. furthermore, hippocampus is part of  a brain system responsible 
for spatial memory and navigation and volume reduction is a consistent 
structural finding in schizophrenia. The results suggest that structural 
brain alterations in the common gesture network contribute to impaired 
postural knowledge in schizophrenia.
id: 2084600

differences in correlaTions beTWeen 
corTical Thickness and empaThic 
funcTioning in schizophrenia

daniel stern; sherri livengood; hans c breiter; matthew James 
smith, ph.d.
Psychiatry & Behavioral Sciences, Northwestern University, 
Chicago, IL, USA

Background: schizophrenia (scz) is a debilitating disease that decreases 
social functioning. although several studies evaluated scz-related struc-
tural brain abnormalities and their association with neurocognition, few 
studies have evaluated the relationship between brain structure and social 
cognition (e.g., cognitive empathy) in this population. cognitive empathy 
has been defined as taking the emotional perspective of others. in this 
study, we examined the relationship between cortical thickness and cogni-
tive empathy in scz and control (con) subjects.
Methods: con (n=40) and scz (n=42) subjects completed a cognitive 
empathy task and a 3T mri scan. cortical thickness was measured bilater-
ally in the inferior frontal gyrus (ifg), insula, anterior midcingulate cortex 

(amcc), supplementary motor area (sma), temporoparietal junction 
(TpJ), and precuneus. T-tests were used to evaluate between-group differ-
ences with respect to the cognitive empathy measures and a priori neural 
regions. We used pearson correlations to evaluate the relationship between 
cortical thickness and cognitive empathy within each group.
Results: between-group differences were observed for cognitive empathy 
performance (con>scz, p<.001). compared to con, scz subjects were 
characterized by cortical thinning in the ifg, insula, sma, amcc, TpJ, 
and precuneus (p < .05). among con, we observed that higher perfor-
mance-based cognitive empathy was related to greater thickness in the ifg 
(rh r=.45), insula (lh r=.57, rh r=.56), amcc (lh r=.45, rh r=.43), 
sma (lh r=.40, rh r=.32), TpJ (lh r=.58, rh r=.47), and precuneus 
(lh r=.45, rh r=.52) (all p < .05). We did not observe any significant cor-
relations between cortical thickness and cognitive empathy in scz subjects.
Conclusion: The observed patterns of cortical thinning in the empathy-
related neural regions of scz subjects are consistent with prior research. 
The correlation analyses suggest that there is an important, widespread 
relationship between cortical thickness in empathy-related neural regions 
and cognitive empathy performance in con that diverges among scz 
subjects. The findings suggests that impaired cognitive empathy in schizo-
phrenia may not be related exclusively - or even primarily - to a decrease in 
thickness in empathy-related brain regions. Thus, there may be other neu-
robiological etiologies of empathic dysfunction in schizophrenia, such as 
local neuronal hypo- or hyperactivity, irregular connectivity between brain 
regions, or dysregulation by higher order brain regions.
id: 2119057

WhiTe maTTer microsTrucTural 
alTeraTions in firsT-episode and 
chronic psychosis

philip szeszko, ph.d.1,2; a schwehm1,2; delbert g robinson, 
m. d.1,2; Juan gallego, md, ms1,2; T ikuta3; b peters1,2; anil 
malhotra, m.d.1,2

1. Center for Psychiatric Neuroscience, Feinstein Institute for 
Medical Research, Manhasset, NY, USA; 2. Psychiatry Research, 
Zucker Hillside Hospital, Glen Oaks, NY, USA; 3. Communication 
Sciences and Disorders, University of Mississippi, Oxford, NY, USA

Background: There is considerable controversy in the literature regarding 
progression of white matter abnormalities over the course of psychosis. in 
this cross-sectional study we used diffusion tensor imaging to characterize 
putative white matter integrity in a cohort of 113 patients at different stages 
of psychosis and 111 healthy volunteers over the age range of 14 to 64.
Methods: all individuals participating in the study received diffusion ten-
sor imaging exams and were categorized into 1 of  4 groups based on hav-
ing a history of  psychosis or being a healthy volunteer (no history of 
psychosis or major mood disorder) and being younger (age < 30) or older 
(age ≥ 30). The 4 groups thus included: (1) younger psychosis patients 
(n=65; 47m/18f - mean age = 20.7; sd = 3.5); (2) younger healthy vol-
unteers (n=63; 40m/23f - mean age = 20.3, sd = 3.6); (3) older psychosis 
patients (n=48; 30m/18f - mean age  =  45.5, sd  =  9.0); and (4) older 
healthy volunteers (n=48; 29m/19f - mean age = 44.4; sd = 8.9). The 
trajectories of  two inter-hemispheric tracts, two projection tracts, and five 
bilateral association tracts were traced and quantified using probabilistic 
tractography.
Results: The main finding that distinguished patients with psychosis from 
healthy volunteers was a significant (p < .05) group x region interaction 
for fractional anisotropy. post-hoc analyses indicated that fractional anisot-
ropy was significantly (p < .05) lower in patients compared to healthy vol-
unteers (across age groups) both in the inferior longitudinal fasciculus and 
superior longitudinal fasciculus. subsequent analyses revealed that patient-
control differences were significant (p < .05) and effect sizes comparable for 
the inferior longitudinal fasciculus and superior longitudinal fasciculus in 
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both the younger (effect sizes i.e., eta-squared = .047 and .058, respectively) 
and older (effect sizes = .071 and .043, respectively) age groups.
Conclusion: To our knowledge, this is the largest study to examine the rela-
tionship between age and microstructural integrity of the major white matter 
tracts in the first-episode of psychosis and chronic illness. Taken together, 
these findings argue against progression of white matter abnormalities over 
the course of psychosis. moreover, these findings implicate comparable white 
matter alterations in two independent samples of patients with psychosis 
compared respectively to age- and sex-matched healthy volunteers.
id: 2083279

alTeraTions of WhiTe maTTer among 
chinese drug-naive subJecTs aT ulTra 
high risk of psychosis

yingying Tang, phd1,2; Tianhong zhang, md.1,2; Qian guo2; 
Junjie Wang2; shanshan zhao2; hui li2; JiJun Wang, phd1,2

1. Shanghai Key Laboratory of Psychotic Disorders, Shanghai 
Mental Health Center, Shanghai, China; 2. Department of EEG 
and Imaging, Shanghai Mental Health Center, Shanghai, China

Background: impaired integrity of white matter (Wm) has been demon-
strated in schizophrenia patients. by examining white matter alterations 
among subjects at ultra high risk of psychosis, we attempt to determine 
whether these abnormalities are present before illness onset.
Methods: We recruited 17 drug-naive subjects at ultra high risk of psychosis 
(uhr, 26.23 ± 8.30 yrs, 11 male / 6 female), 18 first-episode schizophrenia 
patients (fsz, 25.11 ± 9.01 yrs, 14 male / 4 female) and 23 age/sex-matched 
healthy controls (hcs, 26.43 ± 7.46 yrs, 15 male / 8 female) from shanghai 
mental health center in china. diffusion weighted images were collected 
from each individual using siemens’ 3T Trio mr system. by using tract-
based spatial statistics (Tbss), one-way anova was performed to access 
group differences in fractional anisotropy (fa) among uhr, fsz and hcs.
Results: The uhr group showed reduced fa values (p<0.05) over the 
bilateral cingulum, left inferior fronto-occipital fasciculus, left inferior lon-
gitudinal fasciculus, left superior longitudinal fasciculus and left uncinate 
fasciculus as compared with hcs. The fsz group showed more extensive 
reductions of fa values (p<0.05) over the anterior thalamic radiation, 
bilateral cingulum, bilateral inferior fronto-occipital fasciculus, bilateral 
inferior longitudinal fasciculus, bilateral superior longitudinal fasciculus, 
bilateral uncinate fasciculus and bilateral superior longitudinal fasciculus.
Conclusion: These findings reflected white matter abnormalities among 
uhr subjects as well as among fsz patients. however, the distribution 
of Wm alterations among uhr subjects was mainly localized over the left 
hemisphere, which was different from that among fsz patients. The left-
hemisphere Wm alterations might play an important role in illness onset.
id: 2090234

gluTamine, gluTamaTe, and gaba 
concenTraTions in The sTriaTum and 
visual corTeX of schizophrenia paTienTs 
and healThy firsT-degree relaTives: a 
1h-mrs sTudy aT 7T

katharine natasha Thakkar, ph.d.1; lara rösler, b.a.1; Jannie 
Wijnen, ph.d.2; dennis WJ klomp, ph.d.2; vincent o boer, 
ph.d.2; Wiepke cahn, m.d., ph.d.1; rene kahn, md, phd1; 
sebastiaan fW neggers, ph.d.1

1. Psychiatry, University Medical Center Utrecht, Utrecht, 
Netherlands; 2. Radiology, University Medical Center Utrecht, 
Utrecht, Netherlands

Background: in recent years, the nmda-receptor hypofunction model of 
schizophrenia has gained increasing support. This model predicts a some-
what paradoxical increase in glutamate transmission, resulting in corti-
cal overexcitation. one hypothesized route to this increased excitation is 
via a reduction in gabaergic interneuron activity. in the current study 
we aimed to address this hypothesis by measuring γ-aminobutyric acid 
(gaba), glutamate (glu), and glutamine (gln) concentrations in patients 
with schizophrenia using proton magnetic spectroscopy (1h-mrs) at an 
ultra-high field strength, which allows separation of these metabolites that 
would otherwise overlap at lower field strengths. in addition, we investi-
gated the degree to which putatively altered levels of gaba, glu, and gln 
reflect genetic vulnerability towards schizophrenia by including healthy 
first-degree relatives.
Methods: 21 chronic, medicated schizophrenia patients, 21 healthy first-degree 
relatives of schizophrenia patients, and 17 healthy non-relatives underwent 
1h-mrs at 7T. glu, gln, and gaba were measured in both the right stria-
tum, given its postulated role in disease symptomatology, and the occipital 
cortex. glu and gln were measured with a semi-laser sequence and gaba 
was measured with a mega-slaser sequence. metabolites were quantified 
using an automated fitting procedure, which relies on a priori knowledge of 
the spectral components. Quantities were expressed as ratios relative to water.
Results: preliminary results indicate altered levels of  gaba and gln, but 
not glu, in the visual cortex of  patients with schizophrenia. patients had 
less gaba than healthy controls and, at a trend level, healthy relatives. 
however, patients with schizophrenia had significantly more gln than 
controls. These differences remain even after accounting for differences 
in tissue composition of  the voxel across individuals. group differences in 
metabolite/water ratios in the striatum did not meet significance.
Conclusion: This is the first study to measure gaba, glu, and gln in 
patients with schizophrenia and their healthy relatives at 7T. greater cor-
tical gln accompanied by reduced gaba in patients with schizophrenia 
provides evidence supporting a mechanism by which nmda receptor 
hypofunction leads to an imbalance between cortical excitation and inhibi-
tion, potentially via dysfunction of gabaergic interneurons.
id: 2087161

neurochemical profile of fronTal 
WhiTe maTTer in early phase 
schizophrenia: a 1h-mrs sTudy aT 4 Tesla

philip g Tibbo, md1; robert bartha2; david mcallindon1; 
michelle gallant1; denise bernier1

1. Psychiatry, Dalhousie University, Halifax, NS, Canada; 
2. Diagnostic Radiology and Nuclear Medicine, University of 
Western Ontario, London, ON, Canada

Background: The neurochemical profile of  schizophrenia, as measured 
by brain in vivo magnetic resonance spectroscopy (1h-mrs), still 
remains to be fully characterized. While advances have been made in our 
understanding of  the potential directions of  changes at various phases 
of  illness, a reduction of  clarity of  findings has resulted from studies 
examining voxels of  mixed brain tissue types (white matter (Wm) and 
grey matter (gm)). additionally, while the past focus has been on gm, 
current theoretical work implicates the need to further assess Wm’s role 
in schizophrenia.
Methods: proton spectroscopy was acquired at 4 Tesla, from a large frontal 
brain region encompassing an average of 95% of white matter (the supe-
rior longitudinal fasciculus). We used 384 sampling acquisitions for each 
of the neurochemical and macromolecules spectra, a laser sequence 
and a short time of echo (Te = 46 ms). eleven neurochemical signals were 
reliably resolved, using internal water as a reference: n-acetyl aspartate 
plus n-acetyl-aspartyl-glutamate (naa+naag), phospho-creatine 
plus creatine (pcr+cr), glycerophosphocholine plus phosphocholine 
(gpc+pc), glutamate plus glutamine, myo-inositol (mi), syllo-inositol, 
alanine, lactate, gluthathione, naa alone, and naag alone.
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Results: We present preliminary data from 30 outpatients in their early 
phase of schizophrenia (less than 5  years of illness), compared to 49 
matched healthy controls. patients displayed significant reductions in levels 
of myo-inositol (effect size cohen’s d = 0.7), of pcr+cr (d = 0.6) and of 
gpc+pc (d = 0.5).
Conclusion: myo-inositol and gpc+pc have important roles in myelina-
tion processes, thus pointing to irregularities in myelination and/or in glial 
cell densities occurring in early phase schizophrenia. We are currently run-
ning sensitivity analyses to uncover the footprint of white matter neuro-
chemical abnormalities in early phase schizophrenia.
id: 2116705

sTress-induced dopamine release in 
subJecTs aT clinical high risk for 
psychosis: preliminary resulTs for a 
[11c]-flb457 peT sTudy

huai-hsuan Tseng1,2; miran kenk, phd1; gary remington, md, 
phd1; pablo rusjan1; alan Wilson1; aaron prosser1; sylvain 
houle1; romina mizrahi1

1. Research Imaging Center, Centre for Addiction and Mental 
Health, Toronto, ON, Canada; 2. Department of Psychosis Studies, 
Institute of Psychiatry, London, United Kingdom

Background: The etiology of  schizophrenia (scz) is complex and multi-
factorial. The underlying neurobiological condition that leads to increased 
vulnerability of  developing psychotic episodes in patients with scz and 
those at clinical high risk for the disease (chr) remains unclear, while 
stress may play a key modulatory role. The pre-clinical findings sup-
ports that repeated stress, despite an increase in striatal dopamine levels, 
decreases dopamine levels in prefrontal cortex (pfc). however, stress-
induced cortical dopamine release in scz and chr has never been tested. 
The current study aims to examine the effects of  stress in the dorsolat-
eral and medial pfc to elucidate prefrontal abnormalities in dopamine 
release. a  blunting of  cortical stress-induced dopamine release in chr 
and drug-naïve scz is hypothesized, compared to age-matched healthy 
volunteers (hv).
Methods: To examine changes in dopamine release outside the stria-
tal regions, we took advantage of  very high-affinity dopamine d2/3 
peT tracer: [11c]-flb 457. We aim to compare the displacement of 
[11c]-flb457 by the endogenous da levels under social stress in chr 
and drug-naïve scz to age-matched healthy volunteers. all subjects will 
undergo two peT scans on separate days: one while undergoing the stress-
inducing montreal imaging stress Task (misT) and one while undergo-
ing an arithmetic sensory-motor control Task (smcT). The misT is 
a validated social-stress challenge paradigm, known to elicit a safe and 
reproducible behavioral and neuroendocrine response together with 
dopamine release in humans.
Results: 6 hv, 8 chr and 9 scz subjects have been examined so far. 
compared to hv, we found a trend towards increased displacement of 
[11c]-flb457 by endogenous da during misT in chr and scz in ante-
rior cingulate and medial pfc regions. in contrast, during smcT a trend 
toward decreased binding potential for [11c]-flb457 in dorsolateral and 
medial pfc regions in scz was observed.
Conclusion: against our hypothesis, trends of higher da release regarding 
stress in chr and drug-naïve scz, and lower da release during non-stress 
cognitive task in scz were both observed. While the group sizes are still too 
small to draw a conclusion, these preliminary findings speculate that the 
cognitive demands would induce less prefrontal da release in drug-naive 
scz, while the cortical da response to social stress in chr and drug-naive 
scz might have been progressively sensitized. larger sample sizes is war-
ranted to confirm the results.
id: 2087424

sTrucTural anomalies of The 
peripheral olfacTory sysTem in 
individuals aT clinical risk for 
schizophrenia

bruce i Turetsky, m.d.1; david r roalf, ph.d.1; megan 
Quarmley1; andrew Wiemken1; erich dress1; kosha ruparel1; 
hari hariharan2; mark a elliot2; paul J moberg1

1. Psychiatry, University of Pennsylvania, Philadelphia, PA, USA; 
2. Radiology, University of Pennsylvania, Philadelphia, PA, USA

Background: schizophrenia patients have prominent olfactory deficits, 
which reflect structural and functional impairments of  the underlying 
peripheral olfactory sensory apparatus. These olfactory deficits precede 
the onset of  illness and are also seen in clinical high-risk (prodromal) 
adolescents (cr), where they may predict future conversion to illness. 
We therefore hypothesized that cr subjects would also exhibit structural 
abnormalities of  the peripheral olfactory system, consistent with and 
reflecting the system’s development during a critical embryonic risk period 
for psychosis.
Methods: 22 cr and 21 low-risk (lr) subjects of comparable age and sex 
distribution were assessed with multiple probes of olfactory system integ-
rity. These included behavioral tests of olfactory ability, acoustic rhinom-
etry to assess nasal cavity volume, high-resolution T2-weighted and dWi 
diffusion-weighted mri scans to assess volume and microstructure of the 
olfactory bulbs, and T1-weighted mri to assess primary olfactory cortex 
gray matter volume.
Results: consistent with previous findings, cr subjects were signifi-
cantly impaired in their ability to detect, discriminate and identify odors. 
mirroring what we have observed for schizophrenia patients, cr subjects 
also had significantly smaller volumes of both the posterior nasal cavities 
and the olfactory bulbs. in addition, they had reduced diffusivity (adc) 
in the olfactory bulbs, implying reduced extracellular bulb parenchyma. 
finally, they had selective reductions in gray matter volume in the olfactory 
(perirhinal) paleocortex, but not in the immediately adjacent temporal pole 
neocortex.
Conclusion: adolescents at clinical risk for developing schizophrenia exhibit 
structural anomalies at all three levels of the peripheral olfactory system - 
the nasal cavities, the olfactory bulbs, and the primary sensory cortex. The 
selectivity of these deficits, as distinct from the adjacent neocortex, implies 
a specific embryonic etiology, rather than a global or degenerative process. 
The olfactory system develops in the late first trimester, in close conjunction 
with the overlying forebrain. This is a critical period during which environ-
mental stressors can increase the risk for psychosis. These findings suggest 
that structural anomalies of the olfactory system are sensitive indicators of 
an intrauterine disturbance during this embryonic period and robust neu-
rodevelopmental biomarkers of future risk status.
id: 2118976

medicaTion-naïve, firsT-episode 
schizophrenia paTienTs shoW 
increased eXciTabiliTy of 
neural circuiTs: insighTs from 
magneToencephalography (meg)

peter uhlhaas
Univ. of Glasgow, Glasgow, United Kingdom

Background: We assessed magnetoencephalographic responses in 1) a group 
of n =17 medication-naive first-episode (fe) schizophrenia (scz) patients 
2) a sample of chronically medicated scz patients (n = 18) and 3) a group 
of healthy volunteers (n = 15) who were administered a subanesthetic dose 
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of ketamine. The latter group was included to examine the potential com-
patability of findings in fe-scz patients with nmda-r hypofunctioning 
of scz.
Methods: scz-studies: meg signals were analyzed in the 5-140 hz range 
and a dynamical imaging of coherent sources (dics) beamformer and 
transfer-entropy was computed between sources as an index of effective 
connectivity during resting-state and during two perceptual tasks: 1) a face 
processing task requiring perceptual organisation of visual elements 2) a 
moving sinusoidal grating.
meg-data during ketamine: neural oscillations were recorded in a group 
of 15 healthy volunteers during the administration of a sub-anesthetic dose 
of ketamine (0.006 mg/kg) and a placebo saline solution in a within-subject 
design. meg-data were recorded during the presentation of a sinusoidal 
grating at rest.
Results: resting-state data: fe-scz patients revealed an increase in 
resting-state neural oscillations and connectivity in the gamma-frequency 
range in a network including hippocampus, temporal gyrus and cerebel-
lum. This upregulation was not present in chronic scz-patients.
Task-related meg-responses: similar to chronic scz-patients, the ampli-
tude of 60-120 hz power was significantly reduced at illness-onset although 
the impairment was less pronounced. in addition, the analysis of m100, 
m170 and m250 components revealed increased responses in fe-scz 
patients while in chronic patients reductions in all components were observed.
ketamine lead to an upregulated gamma-band activity both at rest and 
during visual processing in health controls.
Conclusion: The analysis of meg-data reveals distinct pattern of neural 
responses in fe-scz patients which is supported by elevated, spontane-
ous gamma-band activity as well as increased amplitude of erf-responses 
which were not observed in chronically medicated scz-samples. This 
pattern of meg-activity at illness onset is consistent with the effects of 
the nmda-r antagonist ketamine on meg-parameters in healthy vol-
unteers, suggesting that aberrant glutamatergic neurotransmission may 
underlie the increased excitability of neural circuits.
id: 2117956

sTrucTural imaging correlaTes of 
impaired gesTure performance in 
schizophrenia

petra viher1; katharina stegmayer1; T vanbellingen3,4; 
a federspiel1; s giezendanner1; r Wiest2; s bohlhalter3,4; r 
müri3; Werner strik, md1; sebastian Walther, m.d.1

1. Department of Psychiatric Neurophysiology, University Hospital 
of Psychiatry Bern, Bern, Switzerland; 2. Neuroradiology, 
University of Bern, Bern, Switzerland; 3. Neurology, University 
of Bern, Bern, Switzerland; 4. Neurology, Kantonsspital Luzern, 
Luzern, Switzerland

Background: schizophrenia is associated with poor nonverbal communica-
tion. impairments in the performance of hand gestures have been shown in 
67 % of patients with schizophrenia. These deficits are similar to those seen 
in apraxia, which is often due to lesions in the inferior parietal (ipl) lobe, 
insula and inferior frontal gyrus (ifg). in schizophrenia however, the neu-
ral correlates are unknown. Therefore, we investigated structural correlates 
of impaired gesture performance in schizophrenia.
Methods: in 43 patients with schizophrenia spectrum disorders, gesture 
performance was assessed by the comprehensive Test of  upper limb 
apraxia (Tulia). performance was video recorded and blindly rated 
for accuracy. structural brain imaging was measured in all patients using 
a 3-T mr scanner. grey matter density was correlated with Tulia 
scores using Whole-brain voxel-based morphometry (vbm) and intra-
cranial volume as covariate. White matter integrity was correlated with 

Tulia scores using Tract-based spatial statistics (Tbss) and age as 
covariate.
Results: The Tulia total score correlated with grey matter density in three 
clusters at p < 0.05 fWe-corrected: right insula, posterior cingulate cor-
tex and anterior cingulate cortex. poor gesture performance was associated 
with reduced grey matter density in these clusters. in addition white matter 
integrity correlated significant at p < 0.05 (corrected) with the Tulia total 
score in clusters of the frontal white matter in the anterior cingulum and 
corona radiate bilaterally as well as left uncinate fasciculus. These clusters 
were located close to the anterior cingulate cortex cluster of the grey mat-
ter results.
Conclusion: aberrant brain structure is associated with poor gesture 
performance in schizophrenia. particularly in key regions of  the praxis 
network, i.e. insula, parietal cortex, we detected correlations of  gesture 
performance and grey and white matter markers. in addition, the ante-
rior cingulate cortex grey matter was correlated to gesture performance, a 
region implicated in action planning and control. Therefore, specific brain 
structural alterations may contribute to deficits in nonverbal communica-
tion in schizophrenia.
id: 2080633

inflammaTion in The anTerior 
cingulaTe corTeX (acc) and 
associaTions WiTh olfacTory hedonics 
and anhedonia in schizophrenia

Julie Walsh-messinger, ph.d.1,2; andreas keller, ph.d.3,4; kristina 
cieslak3; elena rotondo, bs3; raymond goetz, ph.d.3,5; oded 
gonen6; dolores malaspina, md ms msph3,7

1. Psychiatry, Icahn School of Medicine at Mount Sinai, New York, 
NY, USA; 2. Mental Illness Education, Research, and Clinical 
Center, James J Peters VA Medical Center, Bronx, NY, USA; 
3. Institute for Social and Psychiatric initiatives (InSPIRES), 
Psychiatry, New York University School of Medicine, New 
York, NY, USA; 4. The Rockefeller University, New York, NY, 
USA; 5. Psychiatry, Columbia University, New York, NY, USA; 
6. Radiology, New York University School of Medicine, New York, 
NY, USA; 7. Creedmor Psychiatric Center, NY State Office of 
Mental Health, Queens, NY, USA

Background: abnormalities in the anterior cingulate cortex (acc), a 
paralimbic structure implicated in the processing of  emotional stimuli, 
have been identified in schizophrenia. neuroinflammation has been 
noted in schizophrenia, but has yet to be studied specifically in the acc. 
additionally, the affective and perceptual correlates of  acc pathol-
ogy have not been well-studied in the context of  schizophrenia. Thus, 
the present study examined the presence of  inflammation in the rostral 
(r) and caudal (c) acc in schizophrenia, and the relationship between 
inflammation in these regions, hedonic judgment of  odorants, and self-
reported anhedonia.
Methods: The sample included 20 cases with schizophrenia-spectrum 
disorders and 11 healthy comparison subjects. magnetic resonance 
(mr) imaging and three-dimensional 3-T voxel proton mr spectros-
copy were used to measure absolute rostral and caudal acc myo-
inositol (mi) and creatine (cr). participants ranked the pleasantness 
of  three similar pleasant (acetate) and unpleasant (acid) odorants of 
differing concentrations. patterns for odorant ranking were observed in 
healthy controls (n=20), and patient response patterns were correlated 
with the control rankings. anhedonia was measured with the chapman 
anhedonia scales.
Results: highly significant strong positive correlations between acc mi and 
cr concentrations suggest neuroinflammatory processes in cases (r=.736; 
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p<.001), but not in controls (r=.573, p=.065). in cases, acc inflamma-
tion was negatively associated with judgment of unpleasant odors (r=-.452, 
p=.045); similar results were observed specifically for the cacc (r=-.476, 
p=.034). The ratio of r:cacc inflammation was positively associated judg-
ment of unpleasant odors (r=.738, p<.001). cacc inflammation was also 
positively correlated with judgment of pleasant odors (r=.508, p=.023). 
racc inflammation presented no significant relationships with judgment of 
odors. social anhedonia was positively correlated with judgment of unpleas-
ant odors (r=.396, p=.006) and negatively correlated to judgment of pleasant 
odors (r=-.336, p=.022).
Conclusion: These results support a relationship between inflammation 
in the acc and perceptual and affective abnormalities in schizophrenia. 
specifically, inflammation in the cacc was related to impaired hedonic 
judgment of unpleasant odors, consistent with a recent acc model (etkin 
et al., 2011) in which affective processing is not restricted to the racc. This 
has implications for future research on emotion processing in schizophrenia.
id: 2083528

sTrucTural imaging correlaTes of 
impaired nonverbal social percepTion 
in schizophrenia

sebastian Walther, m.d.1; katharina stegmayer1; petra viher1; 
a federspiel1; r Wiest2; s bohlhalter3,4; Werner strik, md1

1. University Hospital of Psychiatry, Bern, Switzerland; 
2. Neuroradiology, University of Bern, Bern, Switzerland; 
3. Neurology, University of Bern, Bern, Switzerland; 4. Neurology, 
Kantonsspital Luzern, Luzern, Switzerland

Background: nonverbal social perception is impaired in schizophrenia. 
poor nonverbal social perception has been linked to poor functional 
outcome. however, the neural correlates of  this deficit are unknown. in 
this study, we aim to investigate whether performance in a nonverbal 
social perception test was correlated with parameters of  structural brain 
imaging.
Methods: in 43 patients with schizophrenia spectrum disorders, we 
applied the mini-profile of  nonverbal sensitivity (mini-pons). on 
the same day, we acquired structural brain imaging at 3T including T1 
weighted images and diffusion tensor imaging (dTi). patients’ mean age 
was 43  years. average panss total scores were 72. grey matter den-
sity was correlated with pons scores using voxel based morphometry 
and the intracranial volume as covariate. White matter integrity was 
correlated with pons using tract based spatial statistics using age as 
covariate. vbm results were corrected using family-wise error correction 
(fWe), dTi results were corrected using monte-carlo-simulations with 
5000 iterations.
Results: The pons total score correlated with grey matter density in three 
clusters at p < 0.05 fWe-corrected: left insula, right superior parietal lobe 
and right precuneus. The subscore for combined face and voice stimuli cor-
related with grey matter in the left insula (fWe-corrected).
White matter integrity was not correlated with the pons total score at 
p < 0.05 (corrected). however, white matter integrity was correlated with 
pons subscore face and voice stimuli in clusters of the left external cap-
sule close to insula, left superior longitudinal fasciculus close to the supe-
rior parietal lobe and in bilateral posterior corona radiata extending in the 
occipital cortex.
Conclusion: poor nonverbal social perception in schizophrenia is linked 
to aberrant brain structure. particularly the left insula and its adjoin-
ing white matter were correlated to pons performance. The left insula 
area is critical for correct decoding of  gestures, prosody and emotions 
in healthy subjects. furthermore, grey matter density of  the parietal 
cortex and white matter integrity of  the adjoining superior longitudinal 

fasciculus were correlated to nonverbal sensitivity. These parietal areas 
are part of  a gesture network. structural alterations in critical brain 
areas in schizophrenia contribute to poor understanding of  nonverbal 
communication.
id: 2080469

schizconnecT: a one-sTop Web-
based resource for large-scale 
schizophrenia neuroimaging daTa 
inTegraTion
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marcelo Tallis5; steven g potkin4; Jessica a Turner6,2; Jose luis 
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1. Departments of Psychiatry and Behavioral Sciences and 
Radiology, Northwestern University Feinberg School of Medicine, 
Chicago, IL, USA; 2. The Mind Research Network, Albuquerque, 
NM, USA; 3. The University of New Mexico, Albuquerque, 
NM, USA; 4. University of California, Irvine, Irvine, CA, USA; 
5. University of Southern California, Marina del Rey, CA, USA; 
6. Georgia State University, Atlanta, GA, USA

Background: increasingly, sharing of large-sample data is needed in 
schizophrenia research to address the heterogeneity and complexity of 
the disorder. however, despite developments of recent consortia such as 
the functional biomedical informatics research network (fbirn), the 
mind clinical imaging consortium (mcic) and others, existing techni-
cal barriers limit combination of data from these databases. We present 
schizconnect, a resource for seamless integration of schizophrenia neuro-
imaging databases.
Methods: schizconnect has 3 components: 1) The data sources - individual 
databases with idiosyncratic platforms, interfaces, but similar variables. 
currently these are nusdasT (http://www.nitrc.org/projects/nusdast/), 
fbirn hid (http://fbirnbdr.nbirn.net:8080/bdr/), and coins (http://
coins.mrn.org/dx). 2) The mediator - the data integration engine, contain-
ing common data models that mediate across the different data sources. 
3) The web portal for data query and download. The data remain at the 
sources, but are accessible through schizconnect in one interface.
at http://schizconnect.org, the user builds a query using a graphical user 
interface (gui), which constructs an sQl query over the common schema. 
The mediator translates the user query into a query over the sources sche-
mas, and then queries each data source directly using source-specific pro-
tocols. The returns are collated and presented to the user as a unified table 
that includes mediated common data model terms and associated prove-
nance. The user then interacts with schizconnect.org to complete the data 
use agreements (duas) and download.
Results: currently, neuroimaging and non-imaging metadata from 1,120 
subjects are accessible through schizconnect. Queryable (i.e., mediated) 
variables are grouped into data models for subject (e.g., age, gender, diag-
nosis), scanner (e.g., scanner manufacturer, model, field strength), and pro-
tocol (e.g., structural, resting state, task paradigm functional).
schizconnect returns summary counts and detailed subject-level informa-
tion/data to the unregistered and registered user, respectively. for down-
loading, images are transferred out of the data sources and made available 
at schizconnect.org host along with the queried data.
Conclusion: schizconnect overcomes current data sharing barriers, and 
allows for querying and combing of neuroimaging data from different data-
bases within a single interface.
support: 1u01mh097435, 1r01mh084803, p50mh071616, r01mh056584, 
u24rr025736-01, u24rr021992, u24gm10420, p20gm103472
id: 2084766
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high blood cyTokine levels are linked 
To decreased verbal fluency and 
broca’s area volume reducTion in 
schizophrenia
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Jason bruggemann1,2; maryanne o’donnell1; stanley v catts4,2; 
cynthia s Weickert1,2

1. School of Psychiatry, UNSW, Randwick, NSW, Australia; 
2. Neuroscience Research Australia, Randwick, NSW, Australia; 
3. Schizophrenia Research Institute, Darlinghurst, NSW, Australia; 
4. School of Medicine, University of Queensland, Herston, QLD, 
Australia

Background: There is increasing evidence for the role of the immune system 
in the pathogenesis of schizophrenia. We predicted a subset of people with 
schizophrenia would display increased immune activity which would be 
related to more severe cognitive and structural brain abnormalities.
Methods: in 42 patients with schizophrenia and 42 age and sex matched 
controls we assayed cytokine mrna (il1β, il8, il6, il18 and il2) from 
white blood cells, cognition and structural mri.
Results: applying a two-step clustering algorithm, we identified two 
subgroups characterized by either high (n=35) or low (n=49) cytokine 
levels. The high inflammatory group contained significantly more people 
with schizophrenia (n=22/35) than controls (n=13/35, χ2=3.97, p<0.05). 
There was no iQ difference between high and low inflammatory groups; 
however, verbal fluency was significantly lower in the high inflammation 
group, t(40)=-2.32, p<0.05. a forward stepwise linear regression showed 
that il1β mrna had a significant inverse relationship with verbal flu-
ency in schizophrenia, β= -.35, f(1,40)=5.51, p=0.02. The schizophre-
nia high/low inflammatory groups (n=36) differed significantly across 
language region volumes in the left hemisphere, f(4,26)=3.38, p=0.02. 
post-hoc analysis showed only the left pars opercularis volume was sig-
nificantly (15%) smaller in the high inflammatory group, f(1,29)=5.31, 
p<0.03.
Conclusion: These results show that increased levels of peripheral immune 
mrnas are significantly related to both poorer verbal fluency and reduced 
broca’s area brain volume in schizophrenia. These results raise the possi-
bility of administering anti-inflammatory treatments that may reverse lan-
guage deficits and associated brain abnormalities in subgroups of people 
with schizophrenia identified by immune related biomarkers.
id: 2089392

inTellecTually caTegorized subgroups 
in schizophrenia: independenT 
replicaTion and hippocampal 
volumeTric reducTion in The 
deTerioraTed group

Thomas Weickert, phd1,2; d Weinberg, mph2; J bruggemann, 
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c s Weickert, phd1,2

1. School of Psychiatry, University of New South Wales, 
Randwick, NSW, Australia; 2. Neuroscience Research Australia, 
Randwick, NSW, Australia; 3. Discipline of Psychiatry, University 
of Adelaide, Adelaide, SA, Australia; 4. School of Medicine, 
University of Queensland, Brisbane, QLD, Australia

Background: schizophrenia is a heterogeneous illness characterized in part 
by cognitive impairment. current and premorbid iQ differences have been 

useful for classifying schizophrenia. here we aim to replicate and extend 
previous classification work in an independent sample first by using simi-
lar criteria to define these groups and then by determining the extent to 
which regionally distinct volumetric brain abnormalities are present in 
these subgroups.
Methods: ninety-six chronically ill out-patients (age: 18-55  years old, 
mean age 36 sd 8.4, 59 males) with schizophrenia or schizoaffective disor-
der were recruited in sydney and in adelaide, australia. all patients were 
administered a four subtest version of  the Wechsler adult intelligence 
scale 3rd edition to assess current iQ, the Wechsler Test of  adult reading 
to assess premorbid iQ, the positive and negative syndrome scale 
(panss) to assess symptom severity, and 60 patients received a structural 
mri brain scan. all patients were classified on the basis of  current and 
premorbid iQ differences. regional mri brain volumetric differences 
among the cognitive groups were tested with univariate anovas using 
sex and age as covariates.
Results: clinical based grouping produced 33% preserved (no decline 
from normal premorbid iQ), 62% deteriorated (~10 point decline from 
premorbid iQ with disease onset), and 5% compromised (low iQ before 
and after illness onset). empirical based grouping using k-mean cluster-
ing produced 26% preserved, 63% deteriorated, and 11% compromised. all 
panss scores were significantly worse in the clinically deteriorated relative 
to preserved group (p’s < 0.03). The empirically defined deteriorated group 
(n = 34) showed significantly reduced left hippocampal grey matter volume 
relative to the preserved group (n = 21), p = 0.002.
Conclusion: using an independent sample we obtained intellectually derived sub-
groups in proportions that approximate previous work. hippocampal volumetric 
reduction is characteristic of apparent cognitive deterioration in schizophrenia.
id: 2080260

using neTWork-based neuroimaging 
analyses To dissecT The heTerogeneiTy 
of schizophrenia in mulTiple samples

anne Wheeler, phd1; anil malhotra, m.d.2; philip szeszko, 
ph.d.2; michele Wessa, phd3; george foussias, md phd 
frcpc1; aristotle voineskos, md, phd1

1. Centre for Addiction and Mental Health, Toronto, ON, Canada; 
2. Psychiatry Research, Zucker Hillside Hospital, Toronto, ON, 
Canada; 3. University of Mainz, Mainz, Germany

Background: The clinical heterogeneity of schizophrenia has hindered neu-
robiological investigations aimed at identifying neural correlates of the 
disorder. The main objective of this study was to identify network-based 
biomarkers across the spectrum of impairment present in this disorder by 
evaluating subjects with ‘deficit’ and ‘nondeficit’ subtypes of schizophrenia 
separately
Methods: This neuroimaging study included patients with the deficit sub-
type and nondeficit subtype of schizophrenia, as well as people with bipo-
lar disorder and healthy controls. patients with schizophrenia (n=128) and 
matched healthy controls (n=130) from two academic centers and patients 
with bipolar disorder (n=39) and matched healthy controls (n=43) from 
a third site were included. schizophrenia patients at each site in the top 
quartile on the proxy scale for the deficit syndrome were classified as having 
deficit schizophrenia and in the bottom quartile as nondeficit schizophrenia. 
all subjects underwent a mri scan. network-level properties of cortical 
thickness were assessed in each group. inter-regional cortex-wide coupling 
was compared among the groups and graph theoretical approaches were 
used to assess network density and node degree, betweenness, closeness and 
eigenvector centrality.
Results: stronger fronto-parietal and fronto-temporal coupling was 
found in patients with deficit schizophrenia compared to those with 
nondeficit schizophrenia. nondeficit schizophrenia and bipolar 
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disorder patients did not show differences in coupling relative to con-
trols. The networks formed from patients with deficit schizophrenia 
demonstrated increased density of  connections and high node central-
ity in supramarginal, middle and superior temporal and inferior fron-
tal regions. network properties were similar in deficit patients from 
both sites.
Conclusion: schizophrenia patients at one end of a spectrum show char-
acteristic signatures of altered intra-cortical relationships compared to 
schizophrenia patients at the other end of that spectrum, bipolar patients 
and controls. cortical connectomic approaches can be used to reliably iden-
tify neural signatures in clinically heterogeneous groups of patients.
id: 2086264

alTered gluTamaTe and regional 
cerebral blood floW levels in older 
adulT schizophrenia: a 1h-mrs and 
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Background: The neurobiology of  schizophrenia (sz) may be distinctly 
different in older sz compared to younger sz such that lower doses of 
antipsychotic medication are needed and less severe general psychopa-
thology is observed. To gain a better understanding of  the brain patho-
physiology late in life, measurements of  glutamate (glu) using a novel 
magnetic resonance spectroscopy (mrs) technique and regional cerebral 
blood flow (rcbf) using arterial spin labeling (asl) were acquired in 
a large sample of  older and younger adults with sz and age-matched 
healthy controls (hc).
Methods: The data were collected on a siemens Tim Trio 3-T mri sys-
tem from 27 younger sz, 29 older sz, 36 younger hc, and 34 older hc. 
The mrs voxel was localized in the medial prefrontal region using phase 
rotation sTeam sequence with a Te=6.5ms. data were quantified in 
lcmodel, and only metabolites with crlbs ≤ 20% were used. a pcasl 
sequence was utilized for quantification of rcbf in units of ml per 100 g 
per minute. Two-way anovas with diagnosis and age as main effects were 
performed, and pearson product moment correlations were performed to 
examine the relationship between glu and rcbf.
Results: Two-way anovas with diagnosis and age as main effects revealed 
significant effects of age (p<0.001), diagnosis (p<0.001), and age-by-diagno-
sis interaction for glu levels (p  =  0.014). younger sz had lower glu lev-
els than younger hc, and these differences were more pronounced in the 
older cohorts such that older sz had the lowest glu levels. There was an age 
effect (p = 0.016) effect for rcbf such that rcbf was lower in older versus 
younger groups. a significant correlation was found between glu and rcbf 
across groups (r=0.247,p=0.012) with the strongest correlations in osz 
(r=0.236,p=0.245) and ysz(r=0.301,p=0.163). additional analyses showed 
a significant diagnosis effect for gsh levels and age effect for tcho, mi, and 
gln levels.
Conclusion: This is the first study to combine two mri techniques to study 
older sz and hc. This study provides new insight into the illness later in 
life since it shows an altered glutamatergic system as evidenced by lower tis-
sue glu levels from mrs and via glu and rcbf correlation since rcbf is 
affected by local glu neurotransmission. Thus, this study suggests that the 
pathophysiology of sz may be altered late in life.
id: 2118978

enlarged puTamen in dual-diagnosis 
paTienTs WiTh schizophrenia and 
addicTion disorder

Taylor Willi, bsc1; donna Jane-mai lang, phd3; alasdair barr4; 
Will panenka2; bill macewan2; Wayne su2; allen Thornton5; 
fidel vila-rodriguez2; olga leonova2; verena strehlau2; kristina 
gicas5; chantelle giesbrecht5; Tari buchanan2; William honer2

1. Neuroscience, University of British Columbia, Vancouver, BC, 
Canada; 2. Psychiatry, Univeristy of British Columbia, Vancouver, 
BC, Canada; 3. Radiology, University of British Columbia, 
Vancovuer, BC, Canada; 4. Pharmacology and Therapeutics, 
University of British Columbia, Vancouver, BC, Canada; 
5. Psychology, Simon Fraser University, Burnaby, BC, Canada

Background: structural brain mri studies in schizophrenia research con-
sistently report volumetric increases in the basal ganglia volumes (1,2). 
psychotic symptoms of schizophrenia (schz) and substance-induced psy-
chosis (sip) can be indistinguishable (3), yet common basal ganglia enlarge-
ments in these two populations have not been fully explored. our goal was 
to determine if  striatal enlargements are similar in both schz and sip.
Methods: brain magnetic resonance images were acquired in 44 schz, 39 
sip, and 83 non-psychotic substance users (nps) matched for age, socio-
economic status and patterns of substance use. volumes were obtained for 
structures of interest using automatic segmentation in fsl v4.1.9. left and 
right subcortical volumes were summed and group differences in volume of 
caudate, putamen, and pallidum were investigated via an omnibus one-way 
ancova co-varying for age and total brain volume.
Results: The volume of the putamen significantly differed between groups 
((f(2,94) = 3.76, p=0.03.) Tukey’s lsd post-hoc analysis revealed larger 
putamen volumes in schz subjects compared to nps (p=0.004) and sip 
(p=0.03), but no differences between sip and nps (p=0.67). caudate and 
pallidum volumes did not differ between groups (all p-values > 0.05).
Conclusion: our finding of an enlarged putamen in the schz subjects is con-
gruent with prior reports. That enlargement is significant in the schz group 
only suggests that basal ganglia volumetric changes are not a phenomenon of 
psychosis in general, but are more closely related to schizophrenia.
id: 2100922

brain sTrucTure in 
neuropsychologically defined sub-
groups of schizophrenia and psychoTic 
bipolar disorder

neil Woodward, ph.d.; s heckers, m.d.
Psychiatry, Vanderbilt University, Nashville, TN, USA

Background: neuropsychological impairment is heterogeneous in psycho-
sis. The association of intracranial volume (icv) and total brain volume 
(Tbv) with cognition suggests brain structure abnormalities in psychotic 
disorders will co-vary with the presence and pattern of cognitive impair-
ment. We tested the following hypotheses: 1) brain structure abnormalities 
will be more extensive in neuropsychologically impaired psychosis patients; 
2) psychosis patients with evidence of cognitive decline will demonstrate a 
loss of brain tissue (i.e. smaller Tbv with normal icv); and 3) psychosis 
patients with pre-morbid cognitive limitations will show evidence of hypo-
plasia (i.e. smaller icv, but relatively normal Tbv).
Methods: 131 individuals with a psychotic illness and 97 healthy sub-
jects underwent structural mri and neuropsychological testing. patients 
were divided into neuropsychologically normal and impaired groups. 
neuropsychologically impaired patients were further sub-divided into dete-
riorated and compromised groups if  estimated pre-morbid intellect was 
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average or below average, respectively. icv and Tbv were compared across 
groups. localized brain volumes were qualitatively examined using voxel-
based morphometry (vbm).
Results: Tbv was reduced in neuropsychologically impaired patients. 
cognitively deteriorated patients exhibited smaller Tbv, widespread white 
matter volume loss, but relatively normal icv. conversely, neuropsycho-
logically compromised patients had smaller icv, but relatively normal 
Tbv. unexpectedly, Tbv was also reduced in neuropsychologically normal 
patients.
Conclusion: classifying psychosis patients on the basis of neuropsy-
chological functioning reveals evidence of different disease processes. 
neuropsychologically normal and deteriorated patients show evidence of 
brain tissue loss consistent with progression or later cerebral dysmatura-
tion. patients with long-standing cognitive limitations exhibit a pattern 
consistent with early cerebral hypoplasia.
id: 2080757

sTriaTal d2/3 recepTor blockade, 
psychopaThology and reWard 
processing - a longiTudinal sTudy on 
iniTially anTipsychoTic-naïve firsT-
episode schizophrenia paTienTs

sanne Wulff, md1; egill rostrup2; mette Ø nielsen1; claus 
svarer3; lars T Jensen4; lars h pinborg3; birte y glenthøj1

1. Center for Clinical Intervention and Neuropsychiatric 
Schizophrenia Research (CINS), Copenhagen University Hospital, 
Psychiatric Hospital Center Glostrup, Glostrup, Denmark; 
2. Department of Diagnostics, Functional Imaging Unit and Section 
of Clinical Physiology and Nuclear Medicine, Glostrup Hospital, 
University of Copenhagen, Glostrup, Denmark; 3. Neurobiology 
Research Unit (NRU), Rigshospitalet, University of Copenhagen, 
Copenhagen, Denmark; 4. Department of Clinical Physiology and 
Nuclear Medicine, Herlev Hospital, University of Copenhagen, 
Herlev, Denmark

Background: The association between positive psychotic symptoms and 
abnormalities in striatal dopamine activity is one of  the best validated 
findings in schizophrenia. furthermore, in un-medicated patients, an 
attenuated striatal blood oxygen level dependent (bold) response dur-
ing reward anticipation is a consistent finding. We have previously demon-
strated a partial normalisation of  these disturbances following treatment 
with the selective d2/3 receptor antagonist, amisulpride.(1) however, a direct 
link between striatal d2/3 blockade and reward processing abnormalities is 
still missing.
in the present study, we examined the association between striatal d2/3 
receptor blockade, alterations in reward processing and psychopathology 
in a longitudinal study on antipsychotic-naïve first-episode patients with 
schizophrenia.
Methods: Twenty-one antipsychotic-naïve first-episode schizophrenia 
patients and 26 matched healthy controls were examined with single 
photon emission computed Tomography using [123i]-iodobenzamide. 
reward disturbances were measured with functional magnetic 
resonance imaging using a variant of  the monetary-incentive-delay 
task. patients were assessed before and after six weeks of  treatment with 
flexible doses of  amisulpride. There was an overlap of  9 patients and 6 
controls between the present study and our previous study on reward 
processing.(1)

Results: The final data confirmed an attenuated striatal bold response in 
the patients at baseline, which was no longer significant at follow-up. This 
increase in the bold response correlated positively with the improvement 
of positive symptoms.

d2/3 receptor occupancy was significantly correlated with the bold 
response at follow up (p=0.026). furthermore, in patients who responded 
to treatment, there was a positive correlation between the occupancy and 
the change in the bold response (p=0.035).
Conclusion: our final data demonstrate a direct influence of  striatal 2/3 
receptor blockade on striatal brain activity during reward anticipation 
in a longitudinal study on initially antipsychotic-naïve first-episode 
schizophrenia patients. The data further confirm a relation between 
normalisation of  the bold response and improvement in positive 
symptoms.
1) Ref: Nielsen MO, Rostrup E, Wulff S, Bak N et al (2012): Improvement of 
Brain Reward Abnormalities by Antipsychotic Monotherapy in Schizophrenia. 
Arch Gen Psychiatry:1-10
id: 2087261

gaba and gluTamaTe assessed by 
magneTic resonance specTroscopy in 
visual corTeX in schizophrenia

yvonne s yang, md, phd1,4; Junghee lee, ph.d.2,4; a myers2; m 
mcgee2; k narr3; michael f green, phd1,4

1. VISN 22 MIRECC, West Los Angeles Veterans Affairs 
Healthcare System, Los Angeles, CA, USA; 2. Department of 
Psychiatry, West Los Angeles Veterans Affairs Healthcare System, 
Los Angeles, CA, USA; 3. Department of Neurology, David 
Geffen School of Medicine, Los Angeles, CA, USA; 4. Department 
of Psychiatry and Behavioral Sciences, David Geffen School of 
Medicine, Los Angeles, CA, USA

Background: deficits in visual processing in lateral occipital visual cortex 
(area lo) are known to correlate with poor functional outcome in schizo-
phrenia, but the underlying physiology of this deficit is unknown (1).
Methods: We used magnetic resonance spectroscopy (mrs) to measure 
concentrations of gaba and glutamate in bilateral lo as well as primary 
visual cortex (v1) in subjects with schizophrenia (sz), and healthy controls 
(hc). We used the mega-press method to analyze gaba concentra-
tion, a protocol designed to better separate gaba signal from neighboring 
peaks (2). We hypothesized gaba and glutamate levels would be decreased 
in both lo and v1 in sz compared to hc.
Results: preliminary results (sz: n = 7, hc: n = 6) demonstrate feasibil-
ity of  data collection, with cramer-rao lower bound (crlb) errors of 
under 20% in 35 out of  39 voxels analyzed for gaba and 38 out of  39 
voxels analyzed for glutamate. preliminary gaba concentration analy-
sis shows data is in the direction of  lower gaba in area lo, but not in 
area v1, in sz compared to hc. preliminary glutamate concentration 
analysis is in the direction of  higher glutamate in sz than hc, in both 
lo and v1.
Conclusion: We demonstrate consistent, high-quality measurement of 
absolute concentrations of both gaba and glutamate in visual cortex of 
subjects with schizophrenia and in healthy controls. our preliminary data-
set is too small to perform rigorous statistics and therefore to make strong 
conclusions, however, we see data in the direction of higher levels of gaba 
and glutamate in sz than in hc with the exception of area lo, where 
there may be a trend toward lower gaba levels in sz than hc. Were this 
finding to hold true upon further data collection and statistical analysis, it 
would be consistent with our hypothesis that visual processing deficits in 
schizophrenia may be in part due to deficient gaba signaling in area lo 
of the visual cortex.
1. green, m. f., lee, J., Wynn, J. k. & mathis, k. i. visual masking in schizophre-
nia: overview and theoretical implications. schizophr bull 37, 700-708 (2011).
2. mescher, m., merkle, h., kirsch, J., garwood, m.  & gruetter, 
r.  simultaneous in vivo spectral editing and water suppression. nmr 
biomed 11, 266-272 (1998).
id: 2084125
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olfacTory funcTion and hedonic 
capaciTy in individuals WiTh schizoTypy: 
a sTrucTural magneTic resonance 
imaging sTudy

lai-quan zou1,2; fu-lei geng1,2; Wen-hua liu, ph.d.3; Xin-hua 
Wei4; Xin-qing Jiang, md4; yi Wang, ph.d.1; raymond c k 
chan1

1. Neuropsychology and Applied Cognitive Neuroscience 
Laboratory, Key Laboratory of Mental Health, Institute of 
Psychology,Chinese Academy of Sciences, Beijing, China; 
2. University of Chinese Academy of Sciences, Beijing, China; 
3. Faculty of Health Management, Guangzhou Medical University, 
Guangzhou, China; 4. Department of Radiology, Guangzhou First 
People’s Hospital, Guangzhou, China

Background: anhedonia, a diminished ability to experience pleasure 
emotion, has been considered a core negative symptom in schizophrenia 
spectrum disorders. however, little is known about hedonic capacity and 
its related neural basis for the individuals with schizotypy. processing of 

emotion and olfactory stimuli is governed by similar neural substrates. 
Thus, the purpose of the current study was to examine the relationship 
between olfactory function and hedonic capacity in schizotypy.
Methods: eighteen individuals with schizotypy and 18 age- and sex-
matched controls participated in this study. hedonic capacity was assessed 
with the chapman scales for physical and social anhedonia (csas and 
cpas). olfactory function was assessed with the sniffin’ stick Test (odor 
threshold, odor discrimination and odor identification). all of them also 
undertook a structural imaging scan in a 3.0 T scanner for later volumetric 
measurements.
Results: The findings showed that individuals with schizotypy demonstrated 
significantly higher csas and cpas scores than the healthy controls but 
with normal olfactory performance. moreover, odor identification ability 
was inversely correlated with physical and social anhedonia in the schizo-
typy group. The right amygdala, right piriform cortex and entorhinal cortex 
were positively correlated with odor identification score, and negatively cor-
related with csas and cpas scores. however, no such relationships were 
found in controls.
Conclusion: These findings suggest there is a subtle relationship between 
olfactory function and hedonic capacity observed in individuals with 
schizotypy.
id: 2083218
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alTered eXpression of innaTe immune 
sysTem componenTs in prefronTal 
corTeX in schizophrenia

clare beasley, phd; li shao
Psychiatry, University of British Columbia, Vancouver, BC, Canada

Background: multiple lines of evidence have implicated immune system dys-
regulation in schizophrenia. several potential schizophrenia susceptibility 
genes are associated with immune function. in addition, altered levels of 
immune-related molecules have been reported in the periphery in this disor-
der. however, it is not yet clear whether similar changes are present in brain 
tissue. The aim of this study was to compare protein and/or mrna expres-
sion of components of the innate immune system, including cytokines and 
members of the complement system, in prefrontal cortex in schizophrenia 
and controls.
Methods: expression of  cytokines and complement was quantified in 35 
individuals with schizophrenia and 35 controls. samples were obtained 
from the orbitalfrontal and dorsolateral prefrontal regions courtesy of 
the stanley medical research institute. mrna expression was mea-
sured in orbitalfrontal cortex using quantitative pcr, while proteins 
were quantified in dorsolateral prefrontal cortex by immunoblotting. 
data were compared between groups using anova or mann-Whitney 
u tests.
Results: factor b, a component of the alternative complement pathway, 
and c5b-9 protein levels were significantly increased in schizophrenia. 
cytokine expression did not differ significantly between groups. lifetime 
antipsychotic dose correlated with expression of cytokines il-6, Tnfα and 
il-1β, with a similar trend for c1q.
Conclusion: These results suggest that complement activation is altered in 
schizophrenia, and appear consistent with a previous report describing 
upregulation of alternative complement pathway activity in serum in this 
disorder. increased complement expression may be indicative of an inflam-
matory response, although the complement system has also been implicated 
in other cns functions including neurogenesis and synaptic plasticity.
This work was supported by the canadian institutes of health research.
id: 2115564

glia/eXTracellular maTriX 
inTeracTions in The paThophysiology of 
schizophrenia

sabina berretta, m.d.1,2; harry pantazopoulos1,2; matej markota, 
m.d.1,2

1. Division of Basic Neuroscience, McLean Hospital, Belmont, 
MA, USA; 2. Dept. of Psychiatry, Harvard Medical School, 
Boston, MA, USA

Background: growing evidence shows that interactions between glial cells 
and the brain extracellular matrix (ecm) are required for neurodevelop-
ment and key adult neural functions. chondroitin sulfate proteoglycans 
(cspgs), main ecm components, are secreted by glia into the ecm, 
where they mediate emerging glial functions. cspgs secreted by astrocytes 
are critical to the formation and maintenance of specialized ecm struc-
tures, e.g. perineuronal nets, which in turn interact with glia to control syn-
aptic plasticity and glutamatergic transmission. distinct glia/cspg clusters 
we recently described in human subjects, are hypothesized to function as 
specialized macrodomains affecting neuronal activity. oligodendrocyte 
precursor cells (opcs) strongly express cspgs, including brevican and 
opc-selective ng2, which potently regulate oligodendrocyte maturation, 
nodes of ranvier and myelination. converging evidence points to cspg/

ecm abnormalities in schizophrenia (sz). We tested the hypothesis that 
cspg expression in glial cells may be altered in subjects with sz.
Methods: Quantitative light and confocal microscopy were combined 
to measure astrocytes and opcs expressing cspgs in the amygdala of 
healthy control and sz subjects. corresponding mrna was measured by 
qrT-pcr.
Results: our results show markedly altered numbers of astrocytes and 
opcs expressing cspgs in sz. astrocytes labeled with the lectin wisteria 
floribunda agglutinin (putatively detecting the chondroitin sulfation (cs) 
pattern cs-4) show striking increases in sz, ranging from 400 to 1100% 
with respect to control subjects. in contrast, glial cells expressing the cspg 
aggrecan and glial/cspg clusters expressing the cs-6 pattern were signifi-
cantly reduced in sz. astrocytes expressing cd44, a hyaluronan receptor 
that potently affects opc migration and maturation, were also robustly 
decreased. consistent with this latter finding, numbers of ng2-positive 
opcs were substantially lower in sz
Conclusion: Together, these results point to encompassing abnormali-
ties affecting glia/ecm interactions in sz. speculatively, as suggested by 
gWas findings, these abnormalities may result from genetic vulnerabili-
ties related to ecm remodeling enzymes, which may represent a common 
denominator, impacting a broad range of ecm molecules and thus glia/
ecm interactions. as a result, seemingly unrelated functions, such as syn-
aptic plasticity, volume transmission and myelination, may be disrupted, 
contributing to key aspects of the pathophysiology of sz.
id: 2116769

geneTic and environmenTal 
deTerminanTs of mirna dysregulaTion 
in schizophrenia

murray cairns, phd1,2; michael geaghan1,3; Joshua atkins1,3; 
sharon hollins1,3

1. School of Biomedical Sciences and Pharmacy, University of 
Newcastle, Callaghan, NSW, Australia; 2. Schizophrenia Research 
Institute, Sydney, NSW, Australia; 3. Priority Research Centre for 
Translational Neuroscience and Mental Health, Hunter Medical 
Research Institute, Newcastle, NSW, Australia

Background: analyses of  mirna expression in several studies suggest 
these molecules are dysregulated in schizophrenia. These small non-
coding rna play a significant role in brain development and activity by 
regulating ribonucleoprotein complexes controlling the fate of  mrna. 
mirna achieve this by acting as adapter sequences for homology based 
target recognition. These molecules and their effector complexes form 
regulatory modules on genes and are influential nodes in the network 
architecture supporting complex neural structure and function. The pat-
tern of  mirna expression in the brain is highly regulated in space and 
time, so their dysregulation in schizophrenia is probably the result of 
many influences, both heritable and environmental. understanding these 
influences will be important for developing interventions for schizophre-
nia that can modify mirna and the physiologically significant pathways 
they regulate.
Methods: postmortem tissue from subjects with schizophrenia and non-
psychiatric controls was dissected from the dorsolateral prefrontal cortex 
(dlpfc). gene and mirna expression was then analysed using micro-
array and their interactions analyzed to investigate how genes responded 
to the disease-associated change in mirna expression, as well as identify 
changes in genes associated with the mirna biogenesis pathway and its 
regulatory network. We further explore to influence of microprocessor gene 
dgcr8 overexpression on mirna and gene expression in transfected 
human neuroblasts.
Results: schizophrenia-associated gene and mirna interactions in the 
dlpfc were investigated and suggest that mirna regulated pathways 
are critical in the pathophysiology of the disorder. We also confirm the 
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involvement of genes in the mirna biogenesis pathway including dgcr8. 
We then show that overexpression of dgcr8 induces a change in mirna 
expression, which is consistent with many of the schizophrenia-associated 
changes observed in the dlpfc. moreover, we demonstrate that changes 
in mirna biogenesis can also influence schizophrenia candidate gene 
expression. This was highlighted by reln, which is regulated by multiple 
mirna altered in schizophrenia and by overexpression of dgcr8 in cul-
tured neuroblasts.
Conclusion: This study suggests that dysregulation of cortical mirna 
expression is associated with changes in gene expression in schizophrenia, 
and that genetic and epigenetic factors affecting mirna genes and the 
molecules regulating their biogenesis play a significant role in the neuropa-
thology of the disorder.
id: 2115216

proTeomic sTudies of schizophrenia 
brain, prenaTal and sTem cell models: 
is There a convergence?

d r cotter1; alan mackay-sim2; melanie foecking, msc, phd1; 
Jane a english, phd1; lorna farrelly1; lorna lopez1; gerard 
cagney3

1. Psychiatry, RCSI, DUBLIN, Ireland; 2. National Centre for 
Adult Stem Cell Research, Griffith University, Nathan, QLD, 
Australia; 3. Conway, CIPRC, Dublin, Ireland

Background: proteomic analysis of  schizophrenia brain and patient 
derived stem cells provides the opportunity for unique insights into 
schizophrenia. While postmortem brain perhaps most closely reflect the 
disease process, patients derived stem cells such as those from olfactory 
neurosphere-derived (ons) cell lines from the human olfactory musosa 
regenerate throughout life from neural stem cells and offer complementary 
insights. similarly, animal models of  schizophrenia such as those involv-
ing prenatal inflammation and prenatal iron deficiency offer insights in 
schizophrenia pathophysiology. considered together these studies may 
provide convergent information re core pathways and processes involved 
in schizophrenia.
Methods: We assessed; 1., olfactory mucosa biopsies were obtained from 
patients with schizophrenia (n  =  9) and healthy controls (n  =  9), and 
grown as neurospheres in defined medium; 2., postmortem corpus callosum 
tissue and postsynaptic density enriched anterior cingulate cortex tissue 
from 20 schizophrenia, and 20 controls from the stanley medical research 
institute array collection; 3., frontal cortex of adult rat offspring following 
a)., prenatal polyinosinic:polycytidylic acid and, separately, b)., following 
prenatal iron deficiency model.
Results: lc-ms/ms analysis identified; 1. 103 were significantly differ-
entially expressed (p < 0.05) between between schizophrenia and patient 
derived ons cell lines groups. ingenuity pathway analysis (ipa) indi-
cated that protein synthesis via altered eif2 signaling and ribosomal 
function (18 molecules) was the major category disturbed; 2.  143 dif-
ferentially expressed in the specific postsynaptic density fraction involv-
ing prominent changes in nmda interacting proteins and with ipa 
implicating endocytosis, long-term potentiation and calcium sigmalling; 
113 differentially expressed in the corpus callosum with ipa particularly 
implicating glycolysis and gluconeogenesis. The prenatal animal models 
converged in implicating the core metabolic pathways of  glycolysis and 
oxidative phosphorylation.
Conclusion: our studies converge in implicating mitochondrial functions 
in both prenatal animal models of  schizophrenia and the corpus callo-
sum in schizophrenia. The stem cell model did not show mitochondrial 
related function to among the top implicated pathways although robust 
changes in these proteins were identified. We discuss the convergence of 
these findings.
id: 2118839

pyramidal cell heTerogeneiTy in 
prefronTal corTical dendriTic 
spine loss

ariel y deutch, phd; huidong Wang; monika h J m murphy; 
lauren herrera
Psychiatry and Pharmacology, Vanderbilt Univ. Med. Ctr., 
Nashville, TN, USA

Background: a number of postmortem studies of schizophrenia have docu-
mented a decrease in the density of dendritic spines on pyramidal cells (pcs) 
in the prefrontal cortex (pfc). a number of mechanisms contribute to spine 
remodeling. We previously reported that dopamine (da) denervation of the 
pfc, or genetic ablation of certain da receptors, results in loss of dendritic 
spines on layer v (l5), but not l2/3, pcs in the pfc. however, some pfc 
l5 pcs are vulnerable to da denervation while others do not respond.
Methods: pfc pcs innervating different targets, including the mediodorsal tha-
lamic nuc (md), nuc accumbens (nas), basolateral amygdala (amg), ventral 
tegmental area (vTa), and contralateral pfc (cpfc), were retrogradely-labeled 
with fluorescent latex microspheres (flms), and the da innervation of the 
pfc lesioned by 6-ohda injections of the vTa of the rat. retrogradely-labled 
cells were either intracellular filled with a dye for dendritic spine measurements 
or acquired by laser capture microdissection for qpcr and rnaseq analyses
Results: l5 pfc pcs that innervate the md and nas showed a loss of den-
dritic spines; l6 cells labeled from the md did not lose spines, nor did l2/3 
pcs innervating the nas. l5 pcs projecting to the amg, vTa, or cpfc 
did not suffer spine loss. in the da-denervated pfc, the distribution of 
spine head diameter: spine length ratios differed significantly from control 
animals only for l5 pcs innervating the md and nas, with the thin spines 
preferentially involved. qpcr analyses did not reveal a simple difference 
in expression of d1 or d2 receptor mrnas. We were unable to detect d4 
mrna in the pfc despite significant positive results in other areas (olfac-
tory bulb, cardiac atrium), and both d3 and d5 mrnas were present in 
vanishing low abundance. however, preliminary data suggest that the type 
of dopamine receptor and presence or absence of alpha2c receptor mrna 
may differentiate vulnerable from resilient pcs.
Conclusion: loss of dendritic spines on pfc pcs in response to da dener-
vation depends on the projection target of the pc, but not to the dopamine 
receptor expressed by the cell. Thus, there are presumably other molecules 
that confer vulnerability of pfc pcs to da loss. The heterogeneity of cor-
tical pcs has long been overlooked. attention to differences across pcs 
may reveal specific distributed corticofugal circuits emanating from within 
and across different cortical lamina of the same cortex that are differen-
tially related to different symptoms in schizophrenia.
id: 2119525

oXidaTive sTress: biomarkers guided 
TreaTmenT and prevenTion in psychosis

kim Q do, phd1; michel cuenod1; patricio o’donnell2

1. Department of Psychiatry, Center for Psychiatric Neuroscience, 
Lausanne University Hospital, Prilly-Lausanne, Switzerland; 
2. Department of Psychiatry, University of Maryland School of 
Medicine, Baltimore, MD, USA

Background: developmental manipulations yielding adult deficits in 
rodents provide an opportunity to explore mechanisms involved in a 
delayed emergence of anomalies driven by developmental alterations and 
to test hypotheses about pathophysiological scenarios, such as redox dys-
regulation. oxidative stress markers, related to genetic risk factors, were 
observed in brain and periphery of sz patients. in a mouse model with 
impaired glutathione (gsh) synthesis (gclm ko), additional stress (excess 
dopamine) leads to impairments of parvalbumine interneurons (pvi) with 
their perineuronal net (pnn) in anterior cingulate cortex. These effects 
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were only present and persistent when the additional stress was applied dur-
ing youth but not in adulthood. application of the antioxidant n-acetyl-
cysteine (nac) prevented these deficits. in ventral hippocampus, gclm ko 
mice present a parallel decrease of β/γ oscillations and relevant cognitive 
functions. We now present evidence that similar oxidative stress is instru-
mental in another developmental model of sz, in which the redox/gsh 
system is not primarily affected.
Methods: a neonatal ventral hippocampal lesion (nvhl, pnd 7) in rats 
yields adult animals with electrophysiological, neurochemical, and behav-
ioral anomalies related to sz, all of which emerge during adolescence. With 
and without various antioxidants nac, ebselen or apocynin, pvi/pnn 
were characterized by immunochemistry and electrophysiological record-
ing, and the mismatch negativity (mmn) and prepulse (ppi) inhibition were 
tested.
Results: We observed increased level of oxidative stress immunolabeling in 
the pfc of juvenile nvhl rats, along with a decrease in pv cell counts, 
ppi deficit, altered dopamine modulation of local pfc circuits, and deficits 
in mmn in adulthood. all these deficits were prevented with nac treat-
ment from p5 to p50. ppi deficits were also prevented if  nac treatment 
was initiated during adolescence (p35) and by the other antioxidants.
Conclusion: our data suggest that oxidative stress in pfc is a core feature 
mediating alterations induced by the nvhl, and antioxidant treatment 
prevents these alterations. These results open the possibility that antioxi-
dants applied during development could prevent the emergence of sz. 
Together with the improvement of negative symptoms and mnn in clinical 
trial with nac in chronic patients, these data suggest that mnn could be 
considered as a potential marker for assessing treatment success.
id: 2092540

hippocampus in schizophrenia, 
depression, and suicide: a posTmorTem 
sTereological sTudy of hippocampal 
volume and cell number

karl-anton dorph-petersen, md, phd1,2; raben rosenberg1; 
Jens randel nyengaard3,4; fenghua chen1,3

1. Translational Neuropsychiatry Unit, Department of Clinical 
Medicine, Aarhus University, Risskov, Denmark; 2. Department 
of Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA; 
3. Stereology and Electron Microscopy Laboratory, Department of 
Clinical Medicine, Aarhus University, Aarhus, Denmark; 4. Centre 
for Stochastic Geometry and Advanced Bioimaging, Aarhus 
University, Aarhus, Denmark

Background: numerous in vivo imaging studies have reported hippocampal 
changes including volume reduction in subjects with schizophrenia. also, 
in vivo imaging studies indicate that the volume of hippocampus may be 
reduced in depression. furthermore, substantial evidence suggests that 
structural plasticity in the hippocampus may play an important role in the 
pathophysiology of depression and its treatment. Thus, in the present study 
we search for cellular correlates to these findings.
Methods: The study is based upon postmortem brain samples from 10 
subjects with schizophrenia, 8 subjects with major depression, 11 suicide 
victims with a history of depressive disorder, and 10 control subjects with 
no history of psychiatric or neurological diseases. The schizophrenia and 
major depression subjects were carefully selected, excluding psychiatric 
comorbidities and suicide, from the large old brain collection at aarhus 
university hospital, risskov which contains approximately 9500 brains 
from psychiatric patients. The control and suicide subjects were selected 
from brains collected for previous studies at the stereology and electron 
microscopy laboratory.
We use stereological techniques to analyze if  schizophrenia, severe depres-
sion, or suicide is associated with reduced volume of the hippocampal 
formation and/or changes in the numbers of neurons and/or glial cells in 
the different subregions of the hippocampus. The microscopic analysis is 

based on state of the art design-unbiased stereological techniques: The 
cavalieri estimator is used to estimate the volume of hippocampus and its 
subregions, and the optical fractionator method is used to estimate the total 
number of neurons and glial cells in the individual cell layers in four main 
regions of hippocampus: the granular cell layer, hilus, ca2/3, and ca1.
Results: The final results will be reported at the meeting.
Conclusion: We hope our results can provide a better understanding of the 
pathophysiology of schizophrenia and depression and help developing new 
strategies for treatment.
id: 2117902

auTopsy sTudies of fronTal WhiTe 
maTTer in schizophrenia

andrew J dwork, m.d.1,6; chinami hikita-dwork3; J John 
mann2,3; gorazd rosoklija2,6; Tatiana schnieder2,3; aleksandr 
stankov4,3; iskra Trencevska-ivanovska5,3; zhengbin zhang2,3

1. Pathology and Cell Biology, Columbia University, New York, 
NY, USA; 2. Psychiatry, Columbia University, New York, NY, 
USA; 3. Molecular Imaging & Neuropathology, NY State 
Psychiatric Institute, New York, NY, USA; 4. Institute for 
Forensic Medicine, University Ss. Cyril & Methodius, Skopje, 
Macedonia (the former Yugoslav Republic of); 5. Psychiatry, 
University Ss. Cyril & Methodius, Skopje, Macedonia (the former 
Yugoslav Republic of); 6. Medicine, Macedonoian Academy 
of Sciences and Arts, Skopje, Macedonia (the former Yugoslav 
Republic of)

Background: diffusion tensor imaging of cerebral white matter shows 
lower anisotropy in white matter of individuals with schizophrenia than 
in those without psychiatric disease. although demyelinating lesions are 
associated with decreased diffusion anisotropy, there is little other evidence 
for demyelination in schizophrenia, while there are other possible causes 
of low anisotropy. We therefore undertook histological and biochemical 
analyses of white matter in autopsy brains of over 200 individuals with 
schizophrenia, with major depressive disorder, or without evidence of psy-
chiatric disease.
Methods: psychiatric diagnoses or their absence were determined by 
psychological autopsy interview and standardized reviews of  medi-
cal records, applying dsm-iv-r criteria. systematically randomly 
selected fields in verhoeff-stained paraffin sections of  left prefrontal 
white matter were rated on a semiquantitative scale by a neuropatholo-
gist. immunohistochemical staining for degenerating myelin basic protein 
(mbp) was segmented with visiomorph software, and fractional areas of 
staining were determined. in frozen samples of  dorsal prefrontal, ventral 
prefrontal, and cingulate white matter, mrna for mbp, myelin-associated 
glycoprotein (mag), proteolipid protein 1 (plp1) and and 2’, 3’-cyclic 
nucleotide 3’-phosphodiesterase (cnp) were measured by a commercial 
system based on immobilized and branched dna probes and normalized 
to a set of  “housekeeping” genes. spatial densities of  resting, activated, 
and perivascular microglia were determined in paraffin sections double-
labeled for ionized calcium-binding adapter molecule 1 (iba1) and cluster 
of  differentiation 68 (cd68).
Results: We found no evidence for demyelinating lesions in schizophrenia. 
ratings of verhoeff  stains showed a small, statistically significant decrease 
with age, but there was no effect of diagnosis. microglial densities were sta-
tistically affected by age and suicide, but not by diagnosis. however, there 
were significant effects of both age and diagnosis on mrna. levels of 
mrna for cnp and plp1 were both significantly lower in schizophrenia 
than in major depression or in cases without psychiatric illness.
Conclusion: We conclude that schizophrenia is not associated with histolog-
ical evidence of demyelination. differences in levels of mrna may reflect 
altered turnover of myelin-related proteins.
id: 2088310
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alTeraTions of bouTons arising from 
calbindin and calreTinin gabaergic 
neurons in The prefronTal corTeX of 
subJecTs WiTh schizophrenia

kenneth n fish, ph.d.; b r rocco; david a lewis, md
Department of Psychiatry, University of Pittsburgh, Pittsburgh, 
PA, USA

Background: convergent findings indicate that gaba circuitry is altered 
in the prefrontal cortex (pfc) of  subjects with schizophrenia, with cal-
bindin-expressing (cb+) gabaergic neurons being one of  the affected 
subtypes. gad65 and gad67 catalyze the synthesis of  gaba within 
synaptic boutons. We recently showed that cb+ neurons give rise to 
boutons containing detectable levels of  only gad65 (gad65+), only 
gad67 (gad67+), or both gads (gad65/67+). in addition, we show 
here that protein levels of  gad65 and gad67 are ~20% lower in pfc 
boutons from schizophrenia subjects. Thus, the goal of  the present study 
was to determine if  gad65 and/or gad67 is reduced in boutons arising 
from cb+ neurons, and whether the density of  these boutons is altered.
Methods: pfc tissue sections from 20 matched pairs of schizophrenia and 
comparison subjects were quadruple-labeled for gad65, gad67, vesicu-
lar gaba transporter (vgaT), and cb immunoreactivity. because neurons 
that express calretinin (cr+), which have been reported to be unaffected 
in schizophrenia, also give rise to gad65+, gad67+, and gad65/67+ 
boutons, a parallel assay that assessed gad levels in cr boutons was per-
formed for comparison purposes.
Results: Within cb/gad65+ and cb/gad65/67+ boutons, mean gad65 
levels were significantly 18% lower in schizophrenia. in addition, mean 
gad67 levels in cb/gad67+and cb/gad65/67+boutons were also 
significantly 18% lower in schizophrenia. surprisingly, similar significant 
reductions in gad65 and gad67 levels were present in cr/gad+ bou-
tons. an assessment of bouton density found a significant 29% increase in 
cb/gad65+ and a modest nonsignificant decrease in cb/gad67+ and 
cb/gad65/gad67+ bouton densities. in contrast, cr/gad65+ bouton 
density did not differ between subject groups whereas the densities of cr/
gad67+ and cr/gad65/gad67+ boutons were significantly lower by 
22% and 17%, respectively.
Conclusion: because pyramidal neuron dendrites are a main target of 
cb-expressing neurons, the apparent lower capacity of cb boutons to syn-
thesize gaba would presumably lead to decreased inhibition of pyramidal 
neurons in schizophrenia. however, the effect of an increase in cb/gad65+ 
bouton density is unknown. cr neurons mostly synapse onto other inhibi-
tory neurons. Thus, reduced inhibitory output from cr+ neurons in schizo-
phrenia might reflect a primary gaba deficit in non-cr+ gabaergic 
neurons (e.g., cb+) such that the changes detected here are compensatory. 
alternatively, they might reflect a primary deficit in cr+ neurons.
id: 2081788

proTeomic profiling of The adulT raT 
prefronTal corTeX folloWing eXposure 
To prenaTal iron deficiency and 
risperidone in adolescence

melanie foecking, msc, phd1,5; l farrelly1,5; m v rosato siri2; 
p dicker3; Jane a english, phd1; g cagney4; J m pasquini2; d r 
cotter1

1. Department of Psychiatry, Royal College of Surgeons in Ireland, 
Dublin, Ireland; 2. Department of Biological Chemistry, IQUIFIB, 
School of Pharmacy and Biochemistry, University of Buenos 
Aires, Buenos Aires, Argentina; 3. Departments of Epidemiology 
and Public Health, Royal College of Surgeons in Ireland, Dublin, 

Ireland; 4. Proteome Research Centre, UCD Conway Institute of 
Biomolecular and Biomedical Research, School of Medicine and 
Medical Sciences, University College Dublin, Dublin, Ireland; 
5. shared, first, authors, Ireland

Background: prenatal exposure to maternal iron deficiency (id) signifi-
cantly increases the risk of schizophrenia in the offspring, as adequate pre-
natal nutrition/ iron is fundamental to the development of the fetal brain 
including normal myelination and gliogenesis. alterations in these pro-
cesses may predate the neurodevelopmental and behavioral abnormalities 
that occur from id in early life. myelin and glial abnormalities are amongst 
the most robust neuropathological changes observed in schizophrenia and 
it has been proposed that atypical antipsychotics act to normalize myelina-
tion changes in schizophrenia. We hypothesized that prenatal id will 
cause myelin changes that can be prevented by antipsychotic treatment in 
adolescence.
Methods: pregnant dams were fed an iron deficient or control diets from 
gestational day 5 to postnatal day 21. all offspring were then maintained 
on an iron sufficient diet and treated with the atypical antipsychotic drug 
risperidone or saline in adolescence (pnd21-35). We performed mass 
spectrometry on the prefrontal cortex of offspring prenatally exposed to 
id with or without risperidone in adolescence.
Results: over 800 proteins were identified and statistical analysis carried out 
with anova. pathway analyses implicated changes in core metabolic path-
ways, including glycolysis, oxidative phosphorylation and the tricyclic acid 
cycle following prenatal exposure to id compared to controls. The majority 
of proteins were classed as belonging to mitochondria, further implicating an 
impact on cellular metabolism. some, but not all of these protein changes 
were absent in the prefrontal cortex of id exposed offspring that received 
risperidone. interestingly, significant reductions were observed in myelin pro-
teins following the main effect of id which were non-significant with the main 
effect of risperidone. validation with western blotting revealed a significant 
decrease in mbp1 expression in id offspring, which was increased in id off-
spring treated with risperidone. The same pattern was seen for phosphory-
lated mapk1 which was increased in id offspring but decreased with the 
addition of risperidone. a significant increase was also evident for pmap-
kapk2 which was prevented with the addition of risperidone treatment.
Conclusion: overall, our data suggests that prenatal id may contribute to 
an increased risk for schizophrenia through mechanisms involving meta-
bolic function and myelin formation and that risperidone in adolescence 
may in part prevent or reverse such changes.
id: 2084445

gabaa and gabab recepTor subuniTs are 
alTered in fronTal corTeX of subJecTs 
WiTh schizophrenia and bipolar 
disorder

Tim folsom1; s h fatemi1,2

1. Psychiatry, University of Minnesota, Minneapolis, MN, USA; 
2. Neuroscience, University of Minnesota, Minneapolis, MN, USA

Background: There is evidence that gabaergic signaling system is impaired 
in subjects with schizophrenia and mood disorders based on postmortem 
studies that have shown altered expression of gabaergic proteins.
Methods: in the current study we seek to examine whether there are changes 
in protein levels of selected gabaa and gabab receptor subunits in 
frontal cortex (ba9) of subjects with schizophrenia and bipolar disorder 
vs. matched controls via sds-page and western blotting. postmortem 
samples were derived from ba9 from subjects with schizophrenia (n=19), 
bipolar disorder (n=19), and controls (n=28) from the harvard brain and 
Tissue bank mclean 74 cohort. all results will be normalized against two 
housekeeping proteins - beta actin and neuronal specific enolase (nse) - 
and will be expressed as ratios to beta actin and nse.
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Results: experiments are currently underway and we hypothesize that we 
will identify altered expression of some of the gabaa and gabab recep-
tor subunits in ba9 of subjects with schizophrenia and bipolar disorder.
Conclusion: We have previously observed altered expression of gabaa 
and gabab receptor subunits in the lateral cerebella of subjects with 
schizophrenia, bipolar disorder, and major depression. The results of 
the current studies have the potential to provide further evidence of 
gabaergic dysfunction in brains of subjects with schizophrenia and bipo-
lar disorder. The generous support by the national institute of mental 
health (5r01mh086000-05), the bernstein endowed chair in adult 
psychiatry, and the ewald bipolar disease research fund to s.h.f.  is 
greatly appreciated.
id: 2083552

loWer regulaTor of g proTein 
signaling 4 mrna and proTein 
levels in The prefronTal corTeX in 
schizophrenia

Jill r glausier, phd1; sohei kimoto1,2; kenneth n fish, ph.d.1; 
david a lewis, md1

1. Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA; 
2. Psychiatry, Nara Medical University, Kashihara, Japan

Background: altered signaling of  g protein coupled receptors (gpcrs) 
in the prefrontal cortex (pfc) has been implicated in the pathophysiology 
of  impaired cortical and cognitive functioning in subjects with schizo-
phrenia. signaling via gi- and gq-coupled gpcrs can be attenuated by 
the gTpase activating protein, regulator of  g protein signaling 4 (rgs4). 
rgs4 is robustly expressed in pfc, and can act to inhibit the activity 
of  a number of  gpcrs implicated in schizophrenia, including group 
i metabotropic glutamate receptors, d2 family dopamine receptors, and 
mu and delta opioid receptors. previous studies of  rgs4 mrna and/
or protein expression in pfc of  schizophrenia subjects have produced 
inconsistent results, with three showing no change and three showing 
lower expression.
Methods: here, we quantified both mrna and protein levels of rgs4 
within the same subjects. rgs4 mrna levels were assessed by quantitative 
pcr in right pfc area 9 gray matter from 62 matched pairs of schizophre-
nia and healthy comparison subjects. rgs4 protein levels were quantified 
in left pfc area 9 in a subset of 23 subject pairs using confocal immu-
nofluorescence microscopy. fluorescence intensity, which reflects relative 
protein levels, was measured across all cortical layers.
Results: mean rgs4 mrna levels were 13% lower in the schizophre-
nia subjects relative to comparison subjects (p<0.001, paired ancova; 
p<0.001, unpaired ancova). in the subset of  23 pairs, rgs4 rela-
tive protein levels were 11% lower (p=0.02, paired; p=0.03, unpaired), 
and rgs4 mrna and protein levels were modestly correlated (r=0.28, 
p=0.03). lower rgs4 mrna and protein measures within schizophrenia 
subjects were not attributable to factors commonly comorbid with the 
diagnosis.
Conclusion: These findings suggest that, on average, schizophrenia is 
associated with lower levels of  rgs4 mrna and protein in the pfc. 
determining the underlying causes of  lower rgs4 mrna and protein 
expression has important implications for understanding the pathophysi-
ology of  pfc dysfunction in schizophrenia. for example, the modest 
correlation between rgs4 mrna and protein levels suggests that other 
regulatory mechanisms may affect rgs4 translation, including micror-
nas. finally, because rgs4 can affect several different gpcr and neu-
rotransmitter systems across pyramidal cells and interneurons, further 
investigation determining which receptor systems and neuronal popula-
tions are affected will provide valuable insight into the schizophrenia dis-
ease process. mh043784 & mh096985.
id: 2115297

using posT-morTem brains To 
invesTigaTe The mechanisms 
and TherapeuTic poTenTial of 
schizophrenia risk genes

paul harrison, dm (oxon), frcpsych
Psychiatry, University of Oxford, Oxford, United Kingdom

Background: many approaches are needed to investigate the function of 
schizophrenia risk genes, and to reveal their pathogenic role and therapeu-
tic potential. studies using post mortem human brain tissue are an essen-
tial component of this work, since key aspects may not be recapitulated in 
other tissues or species.
Methods: Two studies will be described. (1) d-amino acid oxidase (dao) 
degrades the nmda receptor co-agonist d-serine, and is a therapeutic 
target as well as a potential contributor to nmda receptor dysfunction 
in schizophrenia. dao mrna, immunoreactivity, and enzyme activity 
were measured in human brain from schizophrenia, bipolar disorder, and 
healthy comparison subjects. in parallel, dao expression, and the effects 
of dao inhibition or dao gene deletion on dopaminergic function, 
were measured in rodent brain. (2) zinc finger protein 804a (znf804a) 
is a gWas-positive schizophrenia gene of unknown function. its protein 
expression was examined in human brain, and znf804a-immunoreactive 
neurons were analysed in schizophrenia and healthy comparison subjects 
genotyped for the risk polymorphism rs1344706.
Results: (1) dao is expressed widely in human brain, and is present in neu-
rons as well as glia. its expression and activity are increased in the cer-
ebellum in schizophrenia but not bipolar disorder. dao is expressed in 
dopaminergic nuclei, and influences dopamine neuron firing and cortical 
dopamine release. (2) znf804a immunoreactivity is present in human 
cerebral cortex throughout life, and is concentrated in pyramidal neurons, 
with no differences in distribution or abundance identified in schizophrenia 
nor related to genotype.
Conclusion: These data illustrate the value of post mortem human brain 
studies as part of the efforts to understand the biological, pathological, 
and therapeutic significance of schizophrenia risk genes. The dao data are 
relevant to the therapeutic candidacy of dao inhibitors, as well as clarify-
ing the roles which dao, and thence d-serine, may play in nmda receptor 
(dys)function. The znf804a data strengthen the case for a lifelong func-
tional role of this gene in brain, particularly in pyramidal neurons.
Work supported by a Wellcome Trust strategic award (102616) and an 
mrc research grant (g0801352).
id: 2089909

drug discovery needs human posT-
morTem sTudies in schizophrenia

William honer1; alfredo ramos-miguel1; nicolette honson2; 
Tom pfeifer2; alasdair barr3

1. Psychiatry, University of British Columbia, Vancovuer, BC, 
Canada; 2. Drug Screening Group, Centre for Drug research and 
Development, Vancouver, BC, Canada; 3. Pharmacology, University 
of British Columbia, Vancovuer, BC, Canada

Background: When handled carefully after death, certain human brain pro-
teins retain a surprising amount of functional activity. as an example, the 
postsynaptic neuregulin-erbb4 signaling interaction is intact in post-mor-
tem tissue and can be evoked to investigate nmda receptor hypofunction 
using an in vitro system (1). a different presynaptic protein-protein interac-
tion complex also demonstrates functional integrity, and may be a useful 
target for linking postmortem research to drug discovery.
Methods: Three proteins, syntaxin, vamp and snap-25 (snare pro-
teins) must interact together in order for vesicular neurotransmission to 
occur. The catastrophic effects of botulinum toxin on the ability of these 
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proteins to interact demonstrates the critical importance of this protein-
protein interaction to normal brain function. Work from studies of post-
mortem schizophrenia tissue shows increased snare protein-protein 
interactions in schizophrenia (2), supporting findings from the blind-drunk 
mouse, a mutant with increased syntaxin-snap-25 interaction and pheno-
typic features of schizophrenia (3).
Results: using a novel strategy for human brain, “blue native” non-dena-
turing electrophoresis, we demonstrated increased (40-45%) snare 
protein-protein interactions in orbitofrontal and cingulate cortices in two 
independent schizophrenia cohorts. multiple mechanisms may contrib-
ute to the altered snare protein-protein interaction in schizophrenia. 
exploring the factors contributing to these interactions, we demonstrated 
increasing nitration or nitrosylation of  snare proteins increases inter-
actions (Jf Wang, personal communication), dephosphorylation of 
snare proteins shifts the molecular composition of  complexes, and the 
small molecule bioflavonoid, myricetin inhibits snare complex forma-
tion in human brain in a dose-dependent fashion. The myricetin find-
ing encouraged development of  a screening strategy for small molecules 
that could decrease snare interactions, and this was implemented in 
a series of  libraries including three from nih. encouraging “hits” were 
obtained, and are being characterized in greater detail.
Conclusion: These studies demonstrate “proof of principle” for using post-
mortem tissue to aid drug discovery.
(1) hahn et al., nat med 2006;12:824
(2) barakauskas et al., neuropsychopharmacol 2010;35:1226
(3) Jeans et al, proc nat acad sci 2007;104:2431
This work was supported by cihr, msfhr and bcssf
id: 2092337

abnormal prenyl-associaTed gTpase 
eXpression in schizophrenia

Jordyn marie kippe, neuroscience1; vahram haroutunian2; 
James meador-Woodruff1

1. Psychiatry and Behavioral Neurobiology, University of Alabama 
Birmingham, Birmingham, AL, USA; 2. Department of Psychiatry, 
Mt. Sinai School of Medicine, New York, NY, USA

Background: recently, abnormalities in post translational modifications 
(pTms) such as glycosylation, ubiquitination, myristoylation, and phos-
phorylation have become targets of schizophrenia (scz) research and are 
implicated in the neuropathophysiology of this illness. prenylation is a lipid 
modification that regulates protein synthesis, function, and localization of 
many proteins, including small gTpases. The mTor and mapk/erk 
signaling pathways are activated by prenyl-modified gTpase proteins and 
are known to be dysregulated in scz. preliminary data from our lab has 
shown the key enzymes responsible for prenylating gTpases are decreased 
in scz, making these proteins a compelling target for further investigation.
Methods: in this study we measured the expression of a subset of prenyl-
associated gTpases to identify alterations consistent with reduced prenyl-
ation in dorsolateral prefrontal cortex (dlpfc) between 13 paired scz and 
comparison (comp) subjects. To identify changes in protein expression we 
used sds-page and western blot analysis to probe for twelve candidate 
gTpases associated with the mTor pathway, mapk/erk pathway, or 
general protein trafficking.
Results: We found two of the gTpases have increased total expression in 
scz, hras (t(12) = 2.20, p = 0.047) and rab2 (t(12) = 2.35, p = 0.039), 
while there was no difference between groups for nras, kras, rhoa, 
cdc42, rac1, rac2, rab1a, rab1a, or rab7. We also assessed both the 
prenylated (rap1a) and unprenylated (up-rap1a) forms of the small 
gTpase rap1a. While up-rap1a expression was not significantly dif-
ferent between diagnostic groups, we found prenylated rap1a expression 
decreased by 34% in scz (t(12) = 2.55, p=0.025).
Conclusion: These data demonstrate an altered ratio of prenylated to unpre-
nylated rap1a and provide evidence that there is a reduced prenylation of 

some proteins in scz. We have also demonstrated increased expression of 
two small gTpases, hras and rab2, that are known to be targets of pre-
nylation in scz. This study can conclude that gTpase expression abnormal-
ities and disrupted prenylation of gTpases may be a potential mechanism 
contributing to abnormalities in downstream signaling processes which 
have been implicated in the neuropathophysiology of scz.
id: 2087763

geneTic neuropaThology in human 
brain developmenT and schizophrenia

Joel e kleinman, md, phd
Clinical Sciences, LIBD, Baltimore, MD, USA

Background: recent advances in combining genome-wide association 
studies have led to the identification of over 100 genetic variations, sin-
gle nucleotide polymorphisms (snps), associated with increased risk for 
schizophrenia(p<10-8)(psychiatruc genomics consortium (pgc), nature, 
2014). although these genetic variations each increase risk to a relatively small 
degree, understanding their mechanisms has the potential to have a large 
impact with regard to diagnosis and treatment. however, translating the dis-
covery of these risk-associated genetic variations into improved understanding 
and/or treatment of schizophrenia requires elucidating the molecular biological 
mechanisms which are largely unknown. The molecular biology mechanisms 
by which genetic variation increases risk for schizophrenia involve expression 
of specific alternative transcripts thought to be critical for early brain develop-
ment. many of these transcripts may be brain and/or primate specific.
Methods: We have used postmortem human tissue from over 800 brains 
focusing on dorsolateral prefrontal cortex (pfc)and hippocampus in 
patients with schizophrenia, affective disorders and normal controls from 
age 14 weeks prenatal to 80 years postnatal. all brains were genotyped for 
over 650,000 snps and expression studies were done with either microar-
rays, qrT-pcr or rna sequencing. pgc genes studied thus far include 
znf804a, drd2, grm3 and caca1c.
Results: The snp rs 1344706 which is associated with increased risk for 
schizophrenia and bipolar illness is associated with expression of a trun-
cated alternate transcript in fetal pfc.(p< .02)This same transcript is pref-
erentially expressed in fetal pfc. moreover, this transcript had decreased 
expression in pfc from patients with schizophrenia (p<.006), but increased 
expression in patients with major depression (p<.001). (Tao r et al, Jama 
psychiatry 71, 2014. similar results will be presented for other pgc positive 
genes including grm3, cacna1c and drd2.
Conclusion: genetic variation in a number of pgc loci are associated 
with specific transcripts in human brain that are critical for brain develop-
ment and risk for schizophrenia.some of these transctipts are abnomally 
expressed in postmortem brain tissue from patients with schizophrenia 
as well.
id: 2124909

disTincTive TranscripTome alTeraTions 
of prefronTal pyramidal neurons in 
schizophrenia and schizoaffecTive 
disorder

david a lewis, md1,3; dominique arion1; John p corradi4; 
shaowu Tang2; dibyadeep datta3; franklyn boothe3; aiqing he4; 
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Background: schizophrenia is associated with alterations in working mem-
ory that reflect dysfunction of dorsolateral prefrontal cortex (dlpfc) cir-
cuitry. Working memory depends on the activity of excitatory pyramidal 
cells in dlpfc layer 3, and to a lesser extent in layer 5. although many 
studies have profiled gene expression in dlpfc gray matter in schizophre-
nia, little is known about cell type-specific transcript expression in these two 
populations of pyramidal cells.
Methods: individual pyramidal cells in dlpfc layers 3 or 5 were captured 
by laser microdissection from 36 subjects with schizophrenia or schizoaf-
fective disorder and matched normal comparison subjects. The mrna 
from cell collections was subjected to transcriptome profiling by microarray 
followed by qpcr validation.
Results: expression of  genes involved in mitochondrial (mT) or ubiqui-
tin-proteasome system (ups) functions were markedly down-regulated 
in the patient group (p values for mT-related and ups-related pathways 
were <10-7 and <10-5 respectively). mT-related gene alterations were more 
prominent in layer 3 pyramidal cells, whereas ups-related gene altera-
tions were more prominent in layer 5 pyramidal cells. many of  these alter-
ations were not present, or found to a lesser degree, in samples of  dlpfc 
gray matter from the same subjects, suggesting that they are pyramidal 
cell-specific. for example, the mrna expression level of  uQcrQ (ubi-
quinol-cytochrome c reductase, complex iii subunit vii) was significantly 
decreased by 26% (q<10-4) in layer 3 pyramidal cells schizophrenia but 
was not altered (-2.3%) in grey matter. furthermore, these findings prin-
cipally reflected alterations in the schizophrenia subjects, were not pres-
ent or present to a lesser degree in the schizoaffective disorder subjects 
(diagnosis of  schizoaffective disorder was the most significant covariate, 
p<10-6), and were not attributable to factors frequently comorbid with 
schizophrenia.
Conclusion: These findings suggest that the disease process of schizophre-
nia involves pyramidal cell-specific alterations in gene expression regulating 
mT and ups functions that are both common to and distinctive between 
pyramidal cells in dlpfc layers 3 and 5, and not shared by subjects with 
schizoaffective disorder. importantly, these findings suggest that layer 3 
pyramidal cells are hypometabolic, and by inference hypoactive, in indi-
viduals with schizophrenia.
This work was supported by bristol-myers squibb and nih grants 
mh043784, mh084053, and mh103204.
id: 2093203

molecular characTerisTics of 
cerebral neTWorks for psychosis

Wei li, m.d.; niyatee samudra; caitlin meyer; kelly gleason; 
elena ivleva; subroto ghose; carol Tamminga
Psychiatry, UT Southwestern Medical Center, Dallas, TX, USA

Background: hippocampal hyperactivity has been demonstrated in schizo-
phrenia, potentially generating false memories with psychotic content 
within relevant brain networks.
Methods: To identify the cerebral networks associated with this hippo-
campal pathology, we performed regional seed connectivity analyses on 
n=87 resting state fmri acquisitions from psychosis probands and found 
alterations in connectivity between anterior hippocampus and medial, 
dorsolateral and cingulate prefrontal cortex as well as with superior tem-
poral gyrus and cerebellum. guided by these outcomes, we are carrying 
out a molecular analysis of  hypothesized protein alterations in the regions 
of  these circuits.
Results: We started to analyze molecular markers of  synaptic strength in 
acc, cerebellum and dlpfc in a single postmortem tissue cohort (n=21 
sz; n=21 hc). in layers 1-3 of  acc, we found trend increases of  glu2b 
in all schizophrenia cases (p=0.099) and in off  medication schizophrenia 
cases (p=0.10). We did not observe any change in glun1 (p=0.82), glun2a 
(p=0.49), gad67 (p=0.39), erk1 (p=0.67) or erk2 (p=0.93) in schizo-
phrenia cases. in layers 5a-6 of  acc, we found a significant increase in 

glun2b (p= 0.034) in off  medication cases, though the increase was not 
significant in all schizophrenia cases (p= 0.15). There was a trend increase 
in glun2a (p=0.10) in off  medication schizophrenia cases though the 
increase was not observed in all schizophrenia cases (p= 0.76). There was 
no significant change observed in glun1 (p=0.19), gad67 (p=0.57), 
psd95 (p=0.48), glua1 (p=0.79), erk1 (p= 0.73), or erk2 (p=0.78) 
in schizophrenia cases. in cerebellum, we found a significant increase of 
glu2b in all schizophrenia cases (p=0.03), but this increase was not signifi-
cant in off  medication schizophrenia cases (p=0.29). We did not observe 
any change in glun1 (p=0.59), gad67 (p=0.39), glua1 (p=0.48), psd95 
(p=0.32) or glun2a (p=0.68) in schizophrenia cases. in dlpfc, we 
found insignificant increases of  glu2b in all schizophrenia cases (p=0.29; 
effect size=0.73) and in off  medication schizophrenia cases. We did not 
observe any change in glun1 (p=0.62; effect size=0.23) or gad67 
(p=0.89; effect size =0.13) in schizophrenia cases. data from other regions 
in this circuit will be reported and correlations between regional molecular 
markers and hippocampus will be developed.
Conclusion: ultimately, regional transcriptome analyses might be the stron-
gest way to identify the molecular signaling systems which mediate this 
functional connectivity.
id: 2119589

alTered gluTamaTe signaling proTein 
co-eXpression neTWork Topology 
correlaTes WiTh spine loss in The 
audiTory corTeX of schizophrenia

matthew l macdonald, ph.d.1,2; ying ding2; Jason newman1; 
scott hemby3; david a lewis, md1; nathan yates2; robert 
sweet1

1. Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA; 
2. BioMedical Mass Spectrometry Center, University of Pittsburgh, 
Pittsburgh, PA, USA; 3. Physiology & Pharmacology, Wake 
Forest, Winston-Salem, NC, USA

Background: The goal of this study is to observe synaptic glutamate signal-
ing protein network features linked to spine loss in the auditory cortex of 
schizophrenia subjects.
Methods: Whole tissue homogenates were prepared from auditory cor-
tex grey matter of 22 sz and matched control subjects. 155 selected syn-
aptic proteins were quantified therein by a targeted proteomics approach. 
co-expression networks were evaluated by Weighted gene co-expression 
network analysis. spine density measurements were determined in a subset 
of this cohort by immunohistochemistry and quantitative fluorescence con-
focal microscopy.
Results: comparison of average protein amounts and functional pathway 
analysis revealed significant differences in the expression of glutamate 
signaling pathway proteins (p  =  2.5e-6, q  =  1.5e-3), such as decreased 
expression of the neuronal na+/k+ channel subunit aTp1a3. protein co-
expression was significantly reduced in schizophrenia (p-permuted = 0.015). 
four postsynaptic density proteins were the exception to this effect, com-
prising a unique module present only in the sz network. interestingly, the 
average expression of these inversely correlated with spine density in sz 
(r = -0.72, p = 0.0018), but not control.
Conclusion: The sz specific co-expression module that inversely correlates 
with spine density could represent a pathological process linked to spine 
pathology or conversely, a coordinated response to spine loss. aTp1a3 
mutations contribute to polygenic burden for sz and have been linked to 
cognitive impairments and psychosis with auditory hallucinations in a sepa-
rate neurological illness, rapid onset dystonia parkinsonism. Thus decreased 
aTp1a3 may contribute to schizophrenia symptoms. This work was funded 
by national institutes of health grants mh 071533, T32 mh 16804, and 
p30ca047904.
id: 2118920
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decreased eXpression of hyaluronan 
recepTor cd44 in The amygdala of 
subJecTs WiTh schizophrenia

matej markota, m.d.1,2; harry pantazopoulos1,2; doel ghosh2; 
veronica Topp2; lindsay bennett2; sabina berretta1,2

1. Department of Psychiatry, Harvard Medical School, Boston, 
MA, USA; 2. Translational Neuroscience Laboratory, McLean 
Hospital, Belmont, MA, USA

Background: hyaluronan and chondroitin sulfate proteoglycans (cspgs) are 
two major components of the extracellular matrix (ecm) in the brain. We 
recently found pronounced abnormalities affecting cspgs in the amygdala, 
entorhinal cortex, prefrontal cortex, and hippocampus of subjects with schizo-
phrenia (sz). cd44 is the main hyaluronan receptor and is responsible for the 
organization of the ecm. it is predominantly expressed by glial cells, and 
has an important role in their development. The main goal of this study was 
to test the hypothesis that cd44 expression is decreased in subjects with sz.
Methods: amygdala tissue blocks from 12 control, 12 sz and 8 bipolar 
disorder (bd) subjects were obtained from harvard brain Tissue resource 
center. stereology-based cell counts of cd44-immunoreactive (ir) glia in 
distinct amygdala nuclei was performed blindly to diagnostic group, using 
computer assisted quantitative light microscopy. ancova was used to test 
for statistical significance of changes relative to the main outcome values, 
accounting for potential confound variables, including gender, age, hemi-
sphere, exposure to therapeutic drugs, and cause of death particularly as 
it relates to inflammation/immune responses. To investigate the phenotype 
of cd44-ir cells we used cd44 and glial fibrillary acidic protein (gfap) 
dual immunofluorescence labeling and confocal microscopy analysis.
Results: our results show that the numerical density of cd44-ir glia is 
significantly decreased in the lateral (p=0.0003), basal (p<0.0001), acces-
sory basal (p= 0.0001), cortical (p=0.007), medial (p<0.0001), and central 
(p=0.0005) nuclei of the amygdala. numerical density of cd44-ir cells in 
subjects with bd was unaltered. presence of peripheral inflammation at 
time of death (e.g. pneumonia) had a significant effect on cd44 expression. 
over 80 % of cd44-ir cells in healthy controls are gfap-ir.
Conclusion: To our knowledge, this is the first study to investigate cd44 
abnormalities in sz. Together with our previous findings, showing normal 
number of gfap-ir cells in the amygdala of sz subjects, our results point 
to decreased expression of cd44 by glial cells. These findings support the 
hypothesis that a dysregulation of cd44 expression in sz may contribute 
to ecm abnormalities in this disorder. our results also add to emerging 
evidence for anomalous glia maturation in sz. importantly, cd44 decrease 
may be specific to sz, as we found no changes in bd.
id: 2084160

employing proTeomics To eXplore The 
energeTic componenT of schizophrenia

daniel martins-de-souza, phd
Dept of Biochemistry, University of Campinas (UNICAMP), 
Campinas, Brazil

Background: in 1919, the dutch researcher f.h. kooy published data on 
one of the most consistent findings in schizophrenia research, which is the 
dysfunction of the energy metabolism. since then, several fields of study 
such as in vivo imaging, neurochemistry, neuropathology, genetics and 
transcriptomics confirmed these findings. likewise, the proteomic investi-
gations we performed on 5 post-mortem brain regions and the cerebrospi-
nal fluid from schizophrenia patients and controls also associated energy 
metabolism to schizophrenia’s pathobiology.
Methods: aiming to follow up our results on the involvement of the energy 
metabolism in schizophrenia, we investigated postmortem human brain 
tissue as well as in vivo and in vitro schizophrenia pre-clinical models. 

We compared in a non-hypothesis driven manner the proteomes of the 
dorsolateral prefrontal cortex proteomes from schizophrenia and depres-
sion patients to controls using state-of-the-art shotgun mass spectrom-
etry. results led us to investigate in a targeted manner the proteome of 
the prefrontal cortex of pcp-treated rats using selective reaction monitor-
ing (srm). in parallel, we evaluated the proteomes of cell lines treated 
with mk-801 to investigate more specifically its effect over the energy 
metabolism.
Results: The investigation on post-mortem brains suggested that, at cellular 
level, schizophrenia is associated to glycolysis, while depression to oxida-
tive phosphorylation. The quantitation of metabolites such as pyruvate, 
nadph and aTp confirmed these results. following up, the multivariate 
analyses of srm data obtained in pcp-treated rats based on glycolytic 
enzymes generated a bi-dimensional chart that can distinguish the models 
from the controls. finally, mk-801-treated cells suggest that oligodendro-
cytes might be the origin of such metabolic dysfunction, going along with 
recent data on the importance of glia in schizophrenia’s pathobiology.
Conclusion: proteomic findings support the dysfunction in energy metabo-
lism, more specifically on glycolysis. our results provide new insights about 
the cellular biochemistry of schizophrenia, warranting further investiga-
tions in how this pathway may be useful as target for alternative and inno-
vative therapies.
id: 2119249

is The energy dysfuncTion observed in 
schizophrenia brains being originaTed 
in oligodendrocyTes?

daniel martins-de-souza, phd
Lab of Neuroproteomics, Dept of Biochemistry, University of 
Campinas (UNICAMP), Campinas, Brazil

Background: While comparing the proteomes of 5 post-mortem brain 
regions and cerebrospinal fluid from schizophrenia patients to controls, 
we consistently observed alterations in energy metabolism, cell growth and 
maintenance, synaptic function, and myelinization processes. considering 
the nature of these analyses, it was not possible to reveal which particu-
lar cell types display such alterations. This is essential information given 
increasing evidence of glia cells as pivotal players in schizophrenia. With 
this in mind, we analyzed the proteomes of cultured astrocytes, oligoden-
drocytes and neurons treated with mk-801, a nmda-receptor antagonist 
which impairs glutamatergic transmission as postulated in schizophrenia. 
The central aim of this study is to observe which cell types present pro-
teome changes similarly to those we found in our earlier analysis of human 
brain tissue, in order to understand the role of each cell type in schizophre-
nia. mk-801-treated cells were also treated with clozapine for observing 
antipsychotic effects over the proteome.
Methods: cell cultures were acutely (8 hours) and chronically (72 hours) 
treated with mk-801 and further submitted to state-of-the art proteomic 
analyses. additionally, glycolysis enzymes were analyzed by western blot con-
sidering the differential status of this metabolic pathway in schizophrenia.
Results: mk-801-treated astrocytes, and especially mk-801-treated oligo-
dendrocytes displayed several proteins differentially expressed which over-
lapped exactly with previous findings of schizophrenia human brains. on 
the other hand, mk801-treated neurons displayed very few differences in 
their proteome, an overlap with previous findings in human brain tissue 
below 10%. more interestingly, the dysregulation of glycolytic enzymes in 
mk801-treated oligodendrocytes are very similar to our observations in 
schizophrenia brain tissue, corroborating with recent findings about of the 
importance of oligodendrocytes in the energy status of the brain.
Conclusion: proteomic data have provided integrated pictures of the bio-
chemical systems involved in schizophrenia. The treatment of cell cultures 
with neural transmission agonists and antagonists and antipsychotic medi-
cation may provide insights about the molecular interaction of schizophre-
nia as well as useful leads about the molecular role and involved pathways 
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of each cell type in the disorder. our data suggest glycolytic enzymes as 
targets to alternative therapies for treating schizophrenia.
id: 2084225

The proTeome of schizophrenia 
posTmorTem brains: deciphering 
The influence of disTurbed energy 
meTabolism in oligodendrocyTes

daniel martins-de-souza, phd
Dept of Biochemistry, University of Campinas (UNICAMP), 
Campinas, Brazil

Background: in the post-genomic era, proteomics has emerged as a power-
ful tool to unravel biomarker candidates and to understand human diseases 
from the molecular point of view. Within a decade, our group mapped the 
proteome of 5 post-mortem brain regions and the cerebrospinal fluid from 
schizophrenia patients and controls to help deciphering schizophrenia’s 
pathobiology. These results led us to following up leads on energy metabo-
lism and oligodendrocytes dysfunction.
Methods: following the obtained results in schizophrenia post-mortem 
brains, we investigated in vivo (pcp-treated) and in vitro (mk801-treated) 
pre-clinical models to schizophrenia and post-mortem brains from 24 
patients suffering from depression plus 12 mentally healthy controls using 
state-of-the-art mass spectrometry-based proteomics.
Results: in schizophrenia brains, we have found recurrently the differential 
expression of glycolytic enzymes, while in depression we found proteins 
associated to the respiratory chain and oxidative phosphorylation. both 
pre-clinical models - pcp and mk801-treated samples - also supported gly-
colysis involvement in schizophrenia.
We also found in schizophrenia brains consistent differences regarding 
oligodendrocyte- and myelin-associated proteins. interestingly, mbp and 
mog found differently in brain tissue and in the cerebrospinal fluid from a 
separate sample cohort of first-onset patients.
considering the findings above and on the basis of impaired glutamatergic 
transmission, we treated cultured oligodendrocytes, astrocytes and neurons 
with mk-801. We observed that the most similar proteome differences to 
schizophrenia human brains were observed in mk801-treated oligoden-
drocytes, specially those regarding glycolysis.
Conclusion: proteomics findings may provide an integrated picture of schizo-
phrenia’s pathobiology and the identification of energy metabolism dysfunc-
tion in oligodendrocytes reinforces their involvement in schizophrenia’s origin. 
These data are useful to the development of innovative therapeutic strategies.
id: 2119315

unraveling proTeomic biomarker 
candidaTes for a successful 
anTipsychoTic response in The plasma 
of schizophrenia paTienTs

daniel martins-de-souza, phd
Lab of Neuroproteomics, Dept of Biochemistry, University of 
Campinas (UNICAMP), Campinas, Brazil

Background: schizophrenia is an incurable disorder, demanding continu-
ous healthcare, which generates substantial expenses. additionally, as a 
multivariate disorder presenting a wide range of  symptoms, schizophre-
nia treatment success varies significantly among patients, including no 
response and undesirable side effects. hence, it is mandatory to identify 
biomarkers that may indicate the likelihood of  a successful treatment 
for their implementation in the clinic. and this task may be achieved by 
proteomics.

Methods: plasma proteomes collected from living patients prior to antipsy-
chotic treatment (T0) and after 6 weeks of medication (T6) were assessed by 
state-of-the-art quantitative mass spectrometry-based proteomics. a cohort 
of 56 drug-free patients submitted to different atypical antipsychotic drugs 
- olanzapine, quetiapine, and risperidone - was analyzed. These patients 
were divided in responders and non-responders according to their panss 
observed clinically. We focused the proteomc analysis in discovering biomark-
ers candidates with predictive power to a successful medication response.
Results: our results shown 44 differentially expressed proteins at T0. These are 
involved in 7 different biological processes and showed potential to compose 
a panel of biomarkers to distinguish responders from non-responders before 
the initiation of the medication. moreover, 69 proteins were found differen-
tially expressed at T6, which might serve as sensors of an effective response.
Conclusion: This project goes towards the development of a personalized 
medicine strategy to schizophrenia by understanding the molecular bases 
of antipsychotic medication and by identifying predictive biomarkers for 
clinical implementation.
id: 2084195

elevaTed eXciTaTory inpuT To The 
nucleus accumbens in schizophrenia: 
findings from a posTmorTem elecTron 
microscopic sTudy

lesley a mccollum1; c k Walker2; r c roberts1

1. Psychiatry and Behavioral Neurobiology, University of Alabama 
at Birmingham, Birmingham, AL, USA; 2. Psychology, University 
of Alabama at Birmingham, Birmingham, AL, USA

Background: The etiological origin of schizophrenia (sz) is unknown and 
no single region of the brain can be pinpointed as an area of primary 
pathology. rather, sz is a disorder resulting from dysfunction of multiple 
neurotransmitter systems and likely miswiring between brain regions. in 
order to advance our understanding of sz pathology, it is necessary to elu-
cidate how communication between brain regions in sz is disrupted. The 
nucleus accumbens (nacc) has long been thought to be a prime region of 
interest in sz; it serves as a region of integration for inputs from numer-
ous brain areas altered in sz, and plays a role in motivation, reward, and 
salience processing. it has been suggested that aberrant signaling in the 
nacc could lead to symptoms in sz, but it is unknown if  these abnor-
malities are actually present. electron microscopy (em) allows for directly 
studying the morphology of synaptic connections, the structural manifesta-
tion of connectivity between neurons.
Methods: em was used in this study to analyze synapses in the nacc of sub-
jects with sz to determine if miswiring is present in this region. in the nacc 
of 6 sz subjects and 8 controls matched for demographics and tissue quality 
(obtained from the maryland and alabama brain collections), we compared 
the density and proportion of synapse types, as well as other synaptic features.
Results: sz subjects had an elevated density of asymmetric axospinous syn-
apses (characteristic of excitatory input) in the nacc core (19% increase, 
p=0.04), but not the shell. in both regions there were similar densities of 
symmetric synapses (characteristic of inhibitory input) between groups. 
The postsynaptic densities of asymmetric synapses had a smaller average 
area (22% reduction, p=0.002) in the core, and were similar in the shell. 
postsynaptic densities of symmetric synapses were similar between groups 
in both regions. mitochondria were similar in number, size, and appearance 
between groups.
Conclusion: These results suggest that the nacc core receives increased excit-
atory input in sz, which could lead to dysfunction of dopamine neurotrans-
mission and processing of cortico-striato-thalamic stimuli. The reductions 
in average postsynaptic density size of asymmetric synapses suggests that 
signaling at these synapses could be impaired. These findings enhance our 
understanding of how this critical region of the brain might play a role in sz 
and how glutamatergic and dopaminergic abnormalities may interact in sz.
id: 2082999
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alTered localizaTion of asTroglial 
gluTamaTe TransporTer and associaTed 
proTeins in schizophrenia

robert mccullumsmith, md, phd1; sinead o’donovan1; Joy 
roche2; rosalinda roberts2

1. Psychiatry, University of Cincinnati, Wyoming, OH, USA; 
2. Psychiatry, UAB, Birmingham, AL, USA

Background: converging evidence suggests that changes in astroglial glu-
tamate transporter expression may underlie a disease mechanism in which 
reduced glutamate reuptake capacity leads to increased glutamate spill-
over. increased extrasynaptic glutamate levels may activate extrasynaptic 
glutamate receptors, potently modulating synaptic plasticity. excitatory 
amino acid transporters bind and transport glutamate, limiting spillover 
from synapses due to their dense perisynaptic expression primarily on 
astroglia. Thus, the spatial arrangement of  glutamate synapses, their glu-
tamate transporter buffering zones, and extrasynaptic glutamate receptors 
will determine the extent and effects of  glutamate spillover. excitatory 
amino acid transporter 2 (eaaT2) activity depends on na+ and k+ gra-
dients generated by na+/k+ aTpase and aTp. hexokinase 1 (hk1), an 
initial enzyme of glycolysis, binds to mitochondrial outer membrane where 
it couples cytosolic glycolysis to mitochondrial oxidative phosphorylation, 
producing aTp utilized by the eaaT2/ na+/k+ aTpase protein complex 
to facilitate glutamate reuptake.
Methods: We hypothesized that the protein complex formed by eaaT2, 
na+/k+ aTpase and mitochondrial proteins in human postmortem pre-
frontal cortex is disrupted in schizophrenia. using immunoisolation and 
mass spectrometry, we found that eaaT2, na+/k+ aTpase, hk1 and 
aconitase form a protein complex in human brain.
Results: We next measured levels of glutamate transport complex proteins 
in subcellular fractions and found increases in the eaaT2b isoform of 
eaaT2 in a fraction containing extrasynaptic membranes, and increased 
aconitase1 in a mitochondrial fraction in schizophrenia. an increased ratio 
of hk1 protein in the extrasynaptic membrane/mitochondrial fraction 
was found in subjects with schizophrenia, suggesting that hk1 protein is 
abnormally partitioned in this illness. We also found a change in the spatial 
distribution of eaaT2 protein in the frontal cortex using immunohisto-
chemistry and electron microscopy.
Conclusion: our findings indicate that the integrity of  the glutamate 
transport protein complex may be disrupted, leading to decreased peri-
synaptic buffering and reuptake of  glutamate, as well as impaired energy 
metabolism in schizophrenia. We postulate that diminished perisynaptic 
glutamate buffering and reuptake may be a common pathophysiological 
mechanism in schizophrenia, making it a high yield target that may be 
exploited for the development of  new treatments for this often devastat-
ing illness.
id: 2113987

abnormal gluTamaTe recepTor 
Trafficking in corTical areas in 
schizophrenia

James h meador-Woodruff
Psychiatry, University of Alabama at Birmingham, Birmingham, 
AL, USA

Background: accumulating evidence suggests abnormalities of  gluta-
mate transmission in schizophrenia. While many findings of  abnormal 
glutamate receptor expression in schizophrenia have been published, 
findings are subtle or even contradictory. These conflicting studies on 
the expression of  these receptors leads to a reconsideration of  the “glu-
tamate hypothesis of  schizophrenia” as not “too many” or “too few” 

receptors, but rather one of  alterations in the cell biological processes 
that manage the total pool of  receptors. We have recently published 
data pointing to abnormalities of  glutamate receptor trafficking, deliv-
ery, dendritic localization, recycling, and degradation in the brain in 
schizophrenia.
Methods: using postmortem brain samples for persons that had suffered 
from schizophrenia and comparison subjects, we have made a series of 
observations consistent with abnormal intracellular localization and traf-
ficking of glutamate receptors in this illness.
Results: We have found altered expression of proteins of the nmda 
receptor-associated motor complex; changed levels of ampa and nmda 
associated trafficking and chaperone proteins; decreased molecular mass 
of n-linked glycosylation localized to the endoplasmic reticulum (er) and 
golgi of ampa and kainate receptor subunits]; abnormal expression of 
posttranslational modifications of glutamate receptors known to be er 
retention signals;
and changes in glutamate receptor expression and associated binding part-
ners within specific subcellular compartments including the er/golgi, syn-
apse and endosomes.
Conclusion: Taken together, these studies reflect the complexity of 
molecular and intracellular abnormalities of  glutamate signaling-asso-
ciated molecules in schizophrenia. our work to date supports a model 
of  subcellular abnormalities of  glutamate receptor and transporter 
expression and handling. We have interpreted these data as reflecting 
accelerated er/golgi exit and forward trafficking of  glutamate receptor 
complexes, and abnormalities in the dynamics of  these receptors at the 
postsynaptic density (psd); these data are consistent with abnormali-
ties of  insertion, expression, and regulation of  these receptor complexes 
at the synapse.
id: 2129159

direcT evidence of viral infecTion 
and miTochondrial alTeraTions in 
The brain of feTuses aT high risk for 
schizophrenia

segundo mesa-castillo, md
Neurology, Psychiatric Hospital of Havana, Havana, Cuba

Background: There are increasing evidences that favor the prenatal begin-
ning of schizophrenia. These evidences point toward intra-uterine environ-
mental factors that act specifically during the second pregnancy trimester 
producing a direct damage of the brain of the fetus. The current available 
technology doesn’t allow observing what is happening at cellular level since 
the human brain is not exposed to a direct analysis in that stage of the life 
in subjects at high risk of developing schizophrenia.
Methods: in 1977 we began a direct electron microscopic research of the 
brain of fetuses at high risk from schizophrenic mothers in order to finding 
differences at cellular level in relation to controls.
Results: in these studies we have observed within the nuclei of neurons the 
presence of complete and incomplete viral particles that reacted in positive 
form with antibodies to herpes simplex hominis type i [hsv1] virus, and 
mitochondria alterations.
Conclusion: The importance of these findings can have practical applica-
tions in the prevention of the illness keeping in mind its direct relation to 
the aetiology and physiopathology of schizophrenia. a study of amniotic 
fluid cells in women at risk of having a schizophrenic offspring is consid-
ered. of being observed the same alterations that those observed previously 
in the cells of the brain of the studied foetuses, it would intend to these 
women in risk of having a schizophrenia descendant, previous information 
of the results, the voluntary medical interruption of the pregnancy or an 
early anti hsv1 viral treatment as preventive measure of the later develop-
ment of the illness.
id: 2085760
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synapTic dysregulaTion in a human ips 
cell model of menTal disorders

guo-li ming, ph.d.
Neurology and Neuroscience, Johns Hopkins University, Baltimore, 
MD, USA

Background: dysregulated neurodevelopment with altered structural and 
functional connectivity is believed to underlie many neuropsychiatric dis-
orders, and ‘a disease of synapses’ is the major hypothesis for the biologi-
cal basis of schizophrenia. although this hypothesis has gained indirect 
support from human post-mortem brain analyses and genetic studies, little 
is known about the pathophysiology of synapses in patient neurons and 
how susceptibility genes for mental disorders could lead to synaptic deficits 
inhumans
Methods: We generated induced pluripotent stem cells (ipscs) from 
four members of  a family in which a frame-shift mutation of  disrupted-
in-schizophrenia-1 (disc1) co-segregated with major psychiatric dis-
orders and we further produced different isogenic ipsc lines via gene 
editing
Results: We found that mutant disc1 causes synaptic vesicle release defi-
cits in ipsc-derived forebrain neurons. mutant disc1 depletes wild-type 
disc1 and, furthermore, dysregulates expression of many genes related to 
synapses and psychiatric disorders in human forebrain neurons.
Conclusion: our study reveals that a psychiatric disorder-relevant mutation 
causes synapse deficits and transcriptional dysregulation in human neurons 
and our findings provide novel insight into the molecular and synaptic etio-
pathology of psychiatric disorders.
id: 2086307

abnormal eXpression of adapTor 
proTein compleX subuniTs in The 
superior Temporal corTeX in 
schizophrenia

stephen l moore, b.s.1; vahram haroutunian2; James h 
meador-Woodruff1

1. Psychiatry and Behavioral Neurobiology, University of Alabama 
at Birmingham, Birmingham, AL, USA; 2. Psychiatry, Mt. Sinai 
School of Medicine, New York, NY, USA

Background: schizophrenia is a devastating psychiatric illness thought to 
involve the dysfunction of several neurotransmitter systems, including glu-
tamatergic and gabaergic transmission, which have been hypothesized to 
contribute to the pathophysiology of schizophrenia. recent work from our 
lab has shown that glycosylation provides a common mechanism thought 
to contribute to the observed synaptic dysfunction in these various neu-
rotransmitter systems. in schizophrenia, glutamatergic and gabaergic 
molecules associated with neurotransmission may exhibit altered intracel-
lular trafficking that we hypothesize is vital to the underlying mechanisms 
of the illness. adaptor protein (ap) complexes are involved in the trans-
port of vesicular glutamate transporters (vgluTs) and the glur2 sub-
unit of the ampa receptor, components previously shown to be altered in 
schizophrenia.
Methods: considering that the ap complexes may have a regulatory role in 
ampa receptor and vgluT cellular localization, we measured transcript 
and protein expression of ap1/2 complex subunits, vgluTs, and ampa 
receptor subunits in the superior temporal gyrus (sTg) of patients with 
schizophrenia (n=16) and matched comparison subjects (n=16).
Results: We found significant increases in transcript expression of select 
ap complex subunits, including ap1b1 and ap2a1, and glur2. in addi-
tion, ap subunits and vgluT1/2 or glua2 transcript and protein levels 
were analyzed for significant correlations in comparison and schizophrenia 

samples. ap complex genes ap1s1 and ap2s1 had significantly altered 
associations with glur2 in schizophrenia.
Conclusion: given the significant alterations in gene expression and cor-
relation of these ap subunits with glur2, the aps may be an underlying 
mechanism contributing to the altered intracellular trafficking and subse-
quent synaptic dysfunction observed in schizophrenia. These data support 
a model of accelerated forward trafficking and altered receptor mainte-
nance at the synapse.
id: 2087620

a eryThrocyTe membrane 
phospholipid clusTer idenTifies a 
group of schizophrenia paTienTs WiTh 
significanTly Worse cogniTive scores

philippe nuss1,2; haifa bergaoui1; ariel fraJerman1; 
antonin lamaziere2,3; kim sWeers4; marc de hert4; 
catherine delva5; cedric Tessier1,3

1. Psychiatry, Saint-Antoine hospital, APHP, Paris, France; 
2. UMR 7203, Bioactive Molecules Laboratory, University Paris 6 
Pierre and Marie Curie, Paris, France; 3. ERL U 1057, INSERM, 
Paris, France; 4. KU Leuven Department of Neurosciences, UPC 
KU Leuven, Kortenberg, Belgium; 5. Statistics, SYLIA-STAT, 
Bourg-la-reine, France

Background: membrane phospholipids (pl) and their fatty acids (fas) 
play a critical role in the structure and function of the developing nervous 
system. lipid membrane abnormalities are associated with several neuro-
psychiatric disorder, in particular schizophrenia (scz) and autism. several 
membrane pl abnormalities have been identified in ultra- high risk indi-
viduals and associated with cognitive impairment. The present study aimed 
at identifying whether a subgroup of schizophrenia patients with a clus-
ter of pl abnormalities exhibits worse cognitive score in comparison with 
patients with other cluster.
Methods: cognitive characteristics and membrane lipid composition 
of  chronic medicated scz patients (n=75) have been examined and 
compared to a healthy control (hc) population (n=40). WcsT and 
panss cognitive component were measured in the scz population. 
red blood cell (rbc) membrane phospholipid (pl) and fatty-acid (fa) 
composition was identified and measured by using lc-ms/ms method. 
univariate analysis of  the pl nature and species allowed identifying 
significant differences between scz and hc. roc curves could also 
identify 2 classes (abnormal vs normal) of  lipid composition in the scz 
population.
Results: seven independent lipid variables could be determined (phos-
phatidylserine (ps), sphingomyelin (sm), phosphatidylcholine, phospha-
tidylethanolamine (pe), external pe, external lysope, and plasmalogen). 
a  cluster analysis identified 3 independent cluster of patients. cluster 1 
(n=43) corresponds to scz individuals with abnormal sm and a variety of 
other abnormalities, cluster 2 (n=17) identified patients without abnormal 
membrane lipids, and cluster 3 (n=14) with only both abnormal ps and 
external pe, but no sm abnormality.
cognitive scores from cluster 1 patients significantly differ from those of 
clusters 2 and 3 for WcsT for trials (p=0.0092), errors (p=0.0032), perse-
verative responses (p=0.0022), perseverative errors (p=0.0018), as well as 
non-preservative errors (p=0.0082). The cognitive/excited component of 
the panss was also significantly worse (p= 0.0211) in the patients from the 
cluster 1 compared to both cluster 2 and 3.
Conclusion: a cluster of rbc membrane pl was able to identify a group of 
stabilised medicated scz patients with significantly worse cognitive scores 
in the WcsT and panss cognitive component.
id: 2118430
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phosphoserine phosphaTase acTiviTy is 
elevaTed and negaTively correlaTed 
WiTh serum d-serine concenTraTion in 
schizophrenia paTienTs

yuji ozeki, md, phd1,2; m sekine3; k fujii1; h okayasu1; y 
Takano1; T shinozaki1; k akiyama4; h homma3; k shimoda4

1. Department of Psychiatry, Dokkyo Medical University School of 
Medicine, Mibu, Japan; 2. Department of Mental Disorder Research, 
National Center of Neurology and Psychiatry, Kodaira, Japan; 
3. Laboratory of Biomolecular Science, Kitasato University, Tokyo, 
Japan; 4. Department of Biological Psychiatry and Neuroscience, 
Dokkyo Medical University School of Medicine, Mibu, Japan

Background: several studies have supported the n-methyl-d-aspartate receptor 
(nmdar) hypofunction hypothesis as the pathophysiology of schizophrenia. 
d-serine and glycine are endogenous nmdar co-agonists that are important 
factors for nmdar excitement. both of these endogenous amino acids are 
synthesized from l-serine. Therefore we hypothesized that the l-serine synthe-
sis pathway could be a possible pathophysiological pathway in schizophrenia.
Methods: in peripheral blood mononuclear cells (pbmcs), the activity 
of phosphoserine phosphatase (psp), which is a rate-limiting enzyme for 
l-serine synthesis, was measured in 59 schizophrenia patients (sczs) and 
49 normal control subjects (ncss). serum amino acids (l-serine, d-serine, 
glycine, glutamine and glutamate) were measured by high performance liq-
uid chromatography (sczs: n=56, ncss: n=45). mrna expression levels 
of 3-phosphohydroxypyruvate dehydrogenase (phgdh), phosphoserine 
aminotransferase 1 (psaT1) and psp in the peripheral blood were com-
pared between sczs and ncss by quantitative real-time pcr methods 
(sczs: n=75, ncss: n=61). data are presented as the expression levels rela-
tive to beta-actin and gapdh expression. l-serine biosynthesis requires 
three enzymatic steps catalyzed by phgdh, psaT1 and psp.
Results: activity of the psp enzyme was significantly higher in sczs than 
in ncss, as determined by a logistic regression analysis (p<0.01). The 
mean value was 36.9 ± 22.0  μu in sczs and 25.3 ± 21.1  μu in ncss. in 
male sczs, the serum l-serine concentration was higher than that in ncss 
(87.7 ± 19.1  μm vs 78.3 ± 16.2  μm). in sczs, serum d-serine concentra-
tion (β = -0.61, p <0.01), serum l-serine concentration (β =0.37, p= 0.049), 
glycine concentration (β= -0.36, p=0.030) and age (β=0.36, p =0.046) were 
correlated with psp activity by multiple linear regression analysis with the 
backward elimination model. however, in the entire group and in ncss, no 
correlation was found between psp activity and any amino acids. mrna 
expression levels of psp, psaT1 and phgdh were lower in the sczs than 
in the ncss by the mann-Whitney u test (p<0.01), except when the phgdh 
expression level was compared with the beta actin expression level (p=0.34).
Conclusion: The l-serine synthesis pathway could be a possible pathophysi-
ological pathway in schizophrenia. psp activity could be a biological trait 
marker of schizophrenia. a  strategy that modifies the l-serine synthesis 
pathway may lead to a novel treatment for schizophrenia.
id: 2079800

alTeraTions in The prenylaTion 
enzymes in prefronTal corTeX in 
schizophrenia

anita l pinner, b.s.1; vahram haroutunian2;  
James h meador-Woodruff1

1. Psychiatry and Behavioral Neurobiology, UAB, Birmingham, AL, 
USA; 2. Department of Psychiatry, Mt. Sinai School of Medicine, 
New York, NY, USA

Background: abnormal protein trafficking has been previously implicated in 
multiple neurotransmitter pathways known to be altered in schizophrenia. 

recently, our lab has found evidence that post translational modifications, 
including glycosylation, myristoylation, phosphorylation and s-palmitoylation, 
may be contributing to abnormal subcellular localization of membrane pro-
teins. cytosolic prenylation is another post translational lipid modification 
that targets proteins to membranes, facilitating their forward trafficking to the 
plasma membrane. based on these findings, we hypothesized that this lipida-
tion is abnormal in schizophrenia. We measured the expression of enzymes 
necessary for prenylation homeostasis to ascertain if disruptions of prenylation 
may be contributing to altered neurotransmission in schizophrenia.
Methods: We measured protein expression of regulatory prenylation enzymes by 
western blot analysis on 1d-sds-page in postmortem cortex from 13 matched 
pairs of schizophrenia and comparison subjects. intensity values, as a measure of 
protein expression, were normalized to an intra-lane loading control.
Results: The three prenylation enzymes are each comprised of two subunits; 
decreased protein expression was found in one or both subunits for each 
enzyme. fnTa (t (12) =3.74, p=0.003), pggT1b (t (12) =2.90, p=0.013) 
and rabggTb (t (12) =2.287, p=0.041) were all decreased in schizo-
phrenia subjects. expression did not change between groups for fnTb or 
rabggTa, nor was any change found in the rab escort protein (rep). 
We also assayed farnesyl pyrophosphate synthase (fdps), geranylgeranyl 
pyrophosphate synthase (ggps1), ras-converting enzyme (rce) and iso-
prenyl cysteine carboxyl methyltransferase (cmT) but did not find a differ-
ence in expression between groups.
Conclusion: We have demonstrated decreased protein expression of subunits 
of the necessary prenylation enzymes, fnTa, pggT1b, and rabggTb 
in schizophrenia. We also examined upstream synthases, fdps and 
ggps1, and enzymes downstream of prenylation, rce and cme, finding 
no differences between groups.
Taken together, these data suggest the alterations found in the subunits of 
prenylation enzymes may lead to abnormal prenylation ratios of membrane 
proteins, which suggests this pathway may be a common mechanism con-
tributing to the abnormal protein trafficking in a myriad of neurotransmit-
ter systems in schizophrenia.
id: 2087872

gene eXpression levels of dopamine 
paThWay-relaTed molecules in The 
subsTanTia nigra in schizophrenia

Tertia purves-Tyson, phd1,3; debora rothmond1; nicole 
hofstein1; cyndi shannon Weickert, phd1,2

1. Schizophrenia Research Laboratory, Neuroscience Research 
Australia, Sydney, NSW, Australia; 2. School of Psychiatry, 
University of New South Wales, Sydney, NSW, Australia; 3. School 
of Medical Sciences, University of New South Wales, Sydney, 
NSW, Australia

Background: schizophrenia involves a presynaptic dopamine dysfunction 
in the associative striatum, which receives dopamine projections from the 
substantia nigra. it is unknown how gene expression of dopamine-pathway 
related molecules are changed in the substantia nigra in schizophrenia. We 
investigated how gene expression levels of dopamine-related molecules are 
changed in the human substantia nigra from schizophrenia and control brains.
Methods: We examined mrna expression by quantitative pcr of the dopa-
mine synthesis molecule, tyrosine hydroxylase (Th), dopamine reuptake 
molecules, dopamine transporter (daT) and vesicular monoamine trans-
porter 2 (vmaT2), dopamine receptor d2 isoforms (drd2 pan, short, 
long and longer) as well as dopamine breakdown enzymes, catechol-o-
methyltransferase (comT) and monoamine oxidase (mao) a and b in the 
substantia nigra of control (n=29) and schizophrenia post mortem brains 
(n=29) provided by the new south Wales brain bank, sydney australia.
Results: We found no change in Th mrna (p=0.67) levels but a 36% 
(p=0.014) and a 43% (p=0.0002) decrease in vmaT2 and daT mrna, 
respectively, in substantia nigra from schizophrenia brains compared to 
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control brains. We also found a 30% (p=0.04), 37% (p=0.02) 36% (p=0.007) 
and 25% (p=0.04) decrease in drd2pan, drd2short, drd2long and 
drd2longer mrna, respectively, in sn from schizophrenia brains com-
pared to control brains. expression of  maoa mrna was increased 
by 38% (p=0.02) in sn from schizophrenia brains compared to control 
whereas maob (p=0.4) and comT (p=0.6) expression were unchanged.
Conclusion: These data provide evidence of changes in dopamine pathway-
related molecules in the region of dopamine cell bodies. possible effects 
of antipsychotic medication on these dopamine-related molecules will be 
assessed. This data begins to elucidate proximal changes to the presynaptic 
dopamine dysfunction reported in the striatum of schizophrenia patients.
id: 2116061

proTeomic paThWay analysis of The 
hippocampus in schizophrenia and 
bipolar affecTive disorder implicaTes 
14-3-3 signaling, aryl hydrocarbon 
recepTor signaling, and glucose 
meTabolism.

klaus oliver schubert, md phd1,2; melanie foecking, msc, 
phd1; d r cotter1

1. Department of Psychiatry, Royal College of Surgeons in Ireland, 
Dublin, Ireland; 2. Discipline of Psychiatry, The University of 
Adelaide, Adelaide, SA, Australia

Background: The molecular mechanisms underlying structural and cellular 
changes in the hippocampus of people with schizophrenia or bipolar disor-
der remain poorly understood.
Methods: We used data from two comprehensive difference-in-gel electro-
phoresis (2-d dige) investigations of postmortem human hippocampus 
of people with schizophrenia and bipolar disorder, covering the acidic (iso-
electric point (pi) between ph 4-7) and, separately, the basic (pi between 
ph 6-11) sub-proteome, for ingenuity pathway analysis (ipa) of impli-
cated protein networks and pathways.
Results: comparing disease and control cases, we identified 58 unique 
differentially expressed proteins in schizophrenia, and 70 differentially 
expressed proteins in bipolar disorder, using mass spectrometry. ipa impli-
cated, most prominently, 14-3-3 and aryl hydrocarbon receptor signaling in 
schizophrenia, and gluconeogenesis/glycolysis in bipolar disorder. disease-
associated protein networks implicated free radical scavenging, cellular 
assembly and organization, and cellular protein endocytosis, -transport, and 
-ubiquitination.
Conclusion: These findings converge on hippocampal gabaergic interneu-
ron pathology in psychotic disorders, and may help generate novel hypoth-
eses for diagnostics and drug development.
id: 2118412

dopamine and seroTonin recepTor 
subType eXpression in laser capTure 
microdissecTion isolaTed cellular 
subpopulaTions of posTmorTem 
dorsolaTeral prefronTal corTeX

madeline r scott1,2; stefani d yates2; vahram haroutunian3; 
James h meador-Woodruff2

1. Neuroscience, University of Alabama at Birmingham, 
Birmingham, AL, USA; 2. Psychiatry, University of Alabama at 
Birmingham, Birmingham, AL, USA; 3. Psychiatry, Mount Sinai 
School of Medicine, New York, NY, USA

Background: altered dopamine and serotonin signaling is known to 
contribute to the pathophysiology of  schizophrenia. both dopaminergic 

and serotonergic neurons innervate the dorsolateral prefrontal cor-
tex (dlpfc), a region in which abnormalities have been observed in 
schizophrenia and are associated with cognitive dysfunction in patients. 
dysregulation of  these two neurotransmitter systems may contribute to 
pathophysiology in the dlpfc in schizophrenia. This study aims to 
characterize the mrna expression of  dopamine and serotonin recep-
tor subtypes within defined cellular subpopulations in human post-
mortem dlpfc and identify potential differences of  expression in 
schizophrenia.
Methods: Two cellular subpopulations were isolated from postmortem 
dlpfc using laser capture microdissection (lcm). The “large cell” popu-
lation is enriched for glutamatergic neurons, and the “small cell” popula-
tion is enriched for gabaergic interneurons. relative mrna expression 
of dopamine receptor subtypes d1, d2, and d5 and serotonin receptor 
subtypes 5hT2a, 5hT2c, and 5hT6 in the dlpfc was measured in each 
subpopulation in paired schizophrenia and comparison subjects (n = 12) 
using rT-pcr.
Results: This study found d1 and d2 equally expressed in large and small 
cells, expression of d5 (z=-4.01, p < 0.01), 5hT2a (z=3.94, p < 0.01), and 
5hT2c (z=-3.70, p < 0.01), higher in large cells, and expression of 5hT6 
(z= -3.05, p=0.01), higher in small cells. no differences were observed in 
dopamine and serotonin receptor expression in either cellular subpopula-
tion between comparison and schizophrenia subjects.
Conclusion: This study gives evidence for a distinct pattern of expression of 
dopamine and serotonin receptor subtypes in defined cellular subpopula-
tions. While no difference in receptor mrna expression was found between 
diagnostic groups, future studies investigating dopamine and/or serotonin 
dysfunction should consider the cell-type specific expression of different 
receptor subtypes to fully understand how abnormalities may affect excit-
atory/inhibitory neural networks. Together these data suggest that further 
studies of dopamine and/or serotonin dysfunction in schizophrenia should 
prioritize identifying abnormalities of receptor processing downstream of 
mrna transcription.
id: 2087810

clozapine promoTes glycolysis 
and myelin lipid synThesis in 
oligodendrocyTes

Johann steiner, md
Department of Psychiatry, University of Magdeburg, Magdeburg, 
Germany

Background: clozapine has stronger systemic metabolic side effects than 
haloperidol and it was hypothesized that the therapeutic antipsychotic and 
adverse metabolic effects might be related. considering that cerebral dis-
connectivity through oligodendrocyte dysfunction has been implicated in 
schizophrenia, it is important to determine the effect of these drugs on oli-
godendrocyte energy metabolism and myelin lipid production.
Methods: We, therefore, compared the effects of clozapine and haloperidol 
on glucose and myelin lipid metabolism in cultured oln-93 oligodendro-
cytes. glycolytic activity was assessed by measurement of extra- and intra-
cellular glucose and lactate levels. The expression of glucose (gluT) and 
monocarboxylate (mcT) transporters were determined after 6h and 24h. 
mitochondrial respiration, acetyl-coa carboxylase, free fatty acids, and 
expression of the myelin lipid galactocerebroside were measured to study 
oligodendrocyte lipid metabolism and maturation.
Results: both drugs altered oligodendrocyte glucose metabolism, but in 
opposite directions. clozapine improved the glucose uptake and produc-
tion and release of lactate, without altering gluT and mcT. in contrast, 
haloperidol led to higher extracellular levels of glucose and lower levels 
of lactate, indicating reduced glycolysis. The number of functionally intact 
mitochondria was not significantly altered by these drugs, but clozapine 
enhanced the efficacy of oxidative phosphorylation and expression of 
galactocerebroside.
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Conclusion: confirming clozapine’s well documented superior impact on 
white matter integrity in schizophrenia, these findings suggest that clozap-
ine improves the energy supply and maturation of oligodendrocytes. Thus, 
clozapine may act as a modulator of energy metabolism and myelin lipid 
synthesis in oligodendrocytes. characterizing the underlying signal trans-
duction pathways may pave the way for novel oligodendrocyte-directed 
schizophrenia therapies.
id: 2068553

sphingomyelin decrease in rbc 
membrane of schizophrenia paTienTs 
is associaTed WiTh a paTTern of oTher 
membrane lipid abnormaliTies and 
disease severiTy

cedric Tessier1,2; ariel fraJerman1; haifa bergaoui1; 
kim sWeers3; marc de hert3; catherine delva4; antonin 
lamaziere2; philippe nuss1,2

1. Psychiatry, APHP, Paris, France; 2. UMR 7203, Bioactive 
Molecules Laboratory, University Paris 6 Pierre and Marie Curie, 
Paris, France; 3. Department of Neurosciences, UPC KU Leuven, 
Kortenberg, Belgium; 4. Statistics, SYLIA-STAT, Bourg-La-Reine, 
France

Background: sphingomyelin (sm) decreased content in serum is associ-
ated with increased risk of  neuropsychiatric disorders. it was recently 
shown to predict phenoconversion to alzheimer’s disease within 2 years 
with over 90% accuracy in an elderly population of  individuals with cur-
rently no signs of  cognitive impairment (mapstone m, nat med. 2014). 
an abnormal content and distribution of  membrane phospholipids (pl) 
is also described in schizophrenia patients where sm decreased percentage 
in rbc and neuron membranes is a common finding. The purpose of  the 
present study was to identify if  a significant sm membrane decrease is 
associated with a pattern of  other membrane pl abnormalities as well as 
disease severity.
Methods: major membrane pl ratios were measured in the rbc mem-
brane of chronic medicated scz patients (n=75) and compared to those 
of matched healthy control (hc) (n=40) by using lc-ms/ms method. 
univariate analysis followed by roc curves for significant pl ratios 
between schizophrenia and healthy individuals allowed identify cut-off  for 
each populations. in the present poster, only sm cut-off  was used as speci-
fier distinguishing patients with an under threshold value (sm- or abnor-
mal) and those with an above threshold value (sm+ or hc-like). sm- and 
sm+ were then compared for other variables themselves separated when 
possible between abnormal/normal (in comparison with hc) or severe vs 
mild (for the patient population)
Results: a significant decrease in sm was fond in 36.0% of the schizophre-
nia population (vs only 7.95% for hc) (p<0.0001). compared to sm+, 
schizophrenia sm- individuals also exhibited decreased external lysope 
(p=0.0002), decreased phosphatidylcholine (p<0.001), increased phospha-
tidylserine (p=0.0001), and decreased plasmalogen (p<0.0001). The clinical 
and cognitive characteristics also significantly differed between the sm- and 
sm+ schizophrenia groups with a lower education level (p=0.0461), higher 
panss values in the sm- population for the panss total (p=0.0100) and 
positive (p=0.0142). WcsT values also differed in sm- on the number of trials 
(p=0.0052), errors (p=0.0013), perseverative responses (p=0.0015), persevera-
tive errors (p=0.0015), and non-perseverative errors (p=0.0025) when com-
pared to sm+.
Conclusion: stabilised and medicated chronic schizophrenia patients with 
a lower sm percentage in their rbc membrane exhibited both a specific 
pattern of  membrane lipid abnormalities and characteristics of  clinical 
severity.
id: 2118473

markers of inflammaTion and sTress 
disTinguish subseTs of individuals WiTh 
schizophrenia and bipolar disorder

cyndi shannon Weickert, phd1,2; stu fillman1,2; duncan 
sinclair1,2; samantha fung1,2; maree Webster1,2

1. Neuroscience Research Australia, University of New South 
Wales, Randwick, NSW, Australia; 2. Laboratory of Brain 
Research, Stanley Medical Research Institute, Rockville, MD, USA

Background: schizophrenia and bipolar disorder share a number of com-
mon features, both symptomatically and biologically. abnormalities in 
markers of the neuroimmune and the stress-signalling pathways have been 
previously identified in brains of individuals with both diseases. however, 
the possible relationship between abnormalities in stress and neuroimmune 
signalling within the cortex of people with psychotic illness has not been 
defined. We tested the hypothesis that combined alterations in brain stress 
responsiveness and neuroimmune/inflammatory status are characteristic of 
some individuals suffering from major mental illness
Methods: We examined gene expression in the stanley array cohort of 35 con-
trols, 35 individuals with schizophrenia and 34 individuals with bipolar disorder. 
We measured levels of 8 inflammatory-related transcripts and 12 glucocorticoid 
receptor signalling (stress) pathway transcripts via qpcr. using biologically 
defined subgroups, we tested which microarray-assessed transcriptional changes 
may be associated with high inflammatory/stress groups using ingenuity analysis
Results: We found that an immuno-regulator, serpina3 mrna, was sig-
nificantly elevated in individuals with schizophrenia (f(2,88)=4.137, p<0.05) 
and that a stress receptor co-factor, fkbp5 mrna, was altered according to 
diagnosis (f(2, 87)56.00, =0.005), with a 68% increase in schizophrenia cases 
relative to controls (p= 0.001; and a 48% in bipolar disorder cases relative to 
controls (p<0.05). based on gene expression levels of multiple markers in these 
pathways, we distinguished two clusters of individuals: a high inflammation/
stress group (n=32) and a low (n=68) inflammation/stress group. The high 
inflammation/stress group has a significantly greater number of individuals 
with schizophrenia (n=15, 42%), and a trend toward having more bipolar dis-
order individuals (n=11, 32%), when compared with controls (n=6, 17%). We 
found that an extended network of gene expression changes involving growth 
factors, inhibitory neurons and cell death also distinguished these subgroups.
Conclusion: our work demonstrates that some of the heterogeneity in 
schizophrenia and bipolar disorder may be partially explained by biological 
changes in cortical inflammation/stress markers and that these likely inter-
act. further, this high inflammation/stress biological subtype cuts across 
diagnostic and statistical manual of mental disorders (dsm)-defined 
categories of bipolar and schizophrenia.
id: 2092329

homeosTaTic imbalance of purine 
caTabolism in schizophrenia 
posTmorTem brain

Jeffrey k yao, ph.d., facb1,2; sherry leonard3; ravinder reddy2

1. Medical Research Service and VISN4 MIRECC, VA Pittsburgh 
Healthcare System, Pittsburgh, PA, USA; 2. Departments of 
Psychiatry and Pharmaceutical Sciences, University of Pittsburgh, 
Pittsburgh, PA, USA; 3. Department of Psychiatry, University of 
Colorado, Denver, CO, USA

Background: previous studies in schizophrenia (sz) indicated that purine 
catabolism may contribute to mitochondrial antioxidant defense by produc-
ing uric acid (ua). failure to maintain elevated xanthine and ua occurred 
contemporaneous to progressive mitochondrial dysfunction. Thus, purine 
catabolism appears to be a homeostatic response of mitochondria to oxi-
dant stress and may act against progressive mitochondrial dysfunction in 
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sz. in the present study, we specifically examined whether oxidative stress 
is linked to altered purine catabolism in schizophrenia postmortem brain.
Methods: using high-pressure liquid chromatography coupled with a cou-
lometric multi-electrode array system, we compared 6 purine breakdown 
metabolites simultaneously in the anterior cingulate cortex (acc) of post-
mortem brain among sz (60 ± 11 years, n = 7), and control subjects with 
(49 ± 17 years, n = 7) and without (55 ± 21 years, n = 7) psychiatric disorders.
Results: compared to the normal and psychiatric control groups, the sz 
group showed significantly higher levels of xanthine (anova, p = 0.0006, 
df  =  2,18, f  =  11.64) and lower levels of hypoxanthine (anova, 
p = 0.0166, df = 2,18, f = 5.19) in the acc region. moreover, the ratio of 

ua to xanthine was significantly lower (p = 0.0336) in sz than in control 
group without psychiatric disorders. however, levels of xanthosine, gua-
nine, and guanosine were not significantly different among three groups.
Conclusion: The steady-state formation of antioxidant ua from purine 
catabolism is altered not only in sz patients early in illness, as previously 
demonstrated in plasma of high-risk or first-episode psychosis patients, but 
also in the present study of postmortem acc from patients with chronic 
sz. our data further support the existence of acc pathology in sz, and 
specifically homeostatic imbalance of purine signaling in sz pathology. 
(supported by department of veterans affairs)
id: 2118353
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anTipsychoTic re-challenge in previous 
firsT episode schizophrenia responders

ofer agid, md1; cynthia siu2; gagan fervaha, bsc, phd(c)1; 
george foussias, md phd frcpc1; gary remington, md, 
phd1

1. Psychiatry, University of Toronto, Toronto, ON, Canada; 
2. Psychiatry, DataPower, Ringoes, New Jersey, NJ, USA

Background: Whether schizophrenia represents a neuroprogressive or neu-
rodevelopmental disorder continues to be debated. in terms of the latter, 
it has been proposed that psychosis may be ‘neurotoxic’, with response 
attenuated in the face of repeated relapses. however, to date there has been 
a very limited body of evidence to support this position.
The present study represents data extracted from a clinical database where 
individuals with first-episode schizophrenia are systematically treated with 
two trials of second generation antipsychotics before being considered for a 
trial of clozapine. in each case, relapse was attributed to non-adherence and 
patients were reinitiated on the same antipsychotic at the same dose as what 
had been employed to achieve remission during the first treatment trial.
Methods: antipsychotic-naïve individuals diagnosed with first-episode 
schizophrenia were treated following an algorithm. in the case of relapse 
due to non-adherence, the same medication/dose that achieved response 
previously was offered again for the second episode. repeated measures 
was used to compare the time course of symptom reduction between first-
episode and second-episode.
Results: 132 patients (79% male; average age=22) relapsed due to non-
adherence after meeting criteria for response to first antipsychotic trial 
during their first psychotic episode. over a period of 2 years all relapsed 
due to non-adherence were treated once again with the same antipsychotic 
and dose.
bprs improvement was significantly greater for the first compared to sec-
ond episode at every time point over a 6-month interval in each case.
Conclusion: reinitiating antipsychotic treatment for a second episode of 
psychosis was associated with an attenuated response to antipsychotic 
medication. more recently, attention has turned to the notion that schizo-
phrenia is best characterized as a neurodevelopmental disorder and there is 
compelling evidence for this position. however, it may be the case that there 
is as well a neuroprogressive component, at least for a subgroup of indi-
viduals, which may be linked to relapse. in summary, there is clear evidence 
that outcome varies considerably in schizophrenia and the role of relapse 
and possible biological underpinnings remains to be clarified.
id: 2119830

TreaTmenT effecT WiTh paliperidone 
palmiTaTe compared To oral 
anTipsychoTics in paTienTs WiTh early 
and more chronic schizophrenia

l alphs, md, phd1; c bossie, phd1; lian mao, phd2; e lee1; h 
l starr1

1. Janssen Scientific Affairs, LLC, Titusville, NJ, USA; 2. 2Janssen 
Research and Development, LLC, Titusville, NJ, USA

Background: long-acting injectable (lai) antipsychotics are typically 
reserved for patients with schizophrenia who have a long history of illness. 
lai antipsychotic therapy has not been well studied in early-illness patients. 
We present an exploratory analysis of relative outcomes in patients with early 
and more chronic illness after treatment with either once-monthly paliperi-
done palmitate (pp) or daily oral antipsychotics (oas) from a study designed 

to reflect real-world schizophrenia, as defined by patients, interventions, and 
outcomes.
Methods: a  randomized, open-label, event monitoring board-blinded study 
assessed treatment failures in 444 subjects with schizophrenia randomly 
assigned to pp or oa for 15 months (ncT01157351). event-free probabili-
ties were estimated using the kaplan-meier method; hazard ratios (hrs) were 
estimated using cox proportional hazards models. assessments included time 
to first treatment failure, time to first psychiatric hospitalization or arrest/incar-
ceration, and adverse events (aes). data were analyzed by disease duration 
(≤5 years [early illness] or >5 years [chronic illness] since psychiatric diagnosis).
Results: 77 subjects met the criteria for early illness (42 pp, 35 oa) and 365 
for chronic illness (183 pp, 182 oa). hrs (95% confidence intervals [cis]) for 
treatment failure risk with oas vs pp were 1.73 (0.87-3.45) for early illness 
and 1.37 (1.02-1.85) for chronic illness. hrs (95% cis) for first psychiatric 
hospitalization or arrest/incarceration were 1.79 (0.88-3.62) for early illness 
and 1.38 (0.99-1.92) for chronic illness. The most common aes in early-illness 
pp vs oa groups, respectively, were injection-site pain (26% vs 0%), increased 
weight (14% vs 6%), akathisia (14% vs 9%), insomnia (12% vs 17%), and anxi-
ety (12% vs 6%). The most common aes in chronic-illness pp vs oa groups, 
respectively, were injection-site pain (17% vs 0%), increased weight (12% vs 
6%), akathisia (10% vs 7%), insomnia (19% vs 10%), and anxiety (10% vs 8%).
Conclusion: This exploratory analysis suggests that pp might have a more 
robust effect in reducing the risk of treatment failure than oas in patients 
with schizophrenia who are early in their illness compared to those with 
more chronic illness. The subgroup comparisons were not powered to draw 
definitive conclusions, but they may guide future research.
id: 2085600

olanzapine “long-acTing” in 
mainTenance Therapy of schizophrenia: 
a sTudy WiTh plasma levels

a c altamura; chiara rovera; c di pace; s paletta; i f de 
gaspari; m c mauri
Clinical Psychiatry, Department of Neuroscience and Mental 
Health, Fondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico, Milan, Italy, Milan, Italy

Background: This prospective observational study was performed to evalu-
ate clinical efficacy and tolerability of olanzapine long-acting (olz-lai) 
and the relationship between olz plasma concentration (pl) and the clini-
cal outcome in maintenance therapy of schizophrenia.
Methods: This 9-month study involved 25 outpatients, affected by schizo-
phrenia (dsm vi-Tr criteria), after clinical stabilization. The patients 
were prescribed olz-lai at doses of 210-300-405 mg/ 4 weeks on the basis 
of clinical judgment and of their previous oral olanzapine doses. oral sup-
plementation of olanzapine was not required.
at baseline and every 4 weeks, patients were clinically tested by bprs (brief  
psychiatric rating scale) and panss (positive and negative syndrome 
scale); plasma concentration of olz, and metabolic profile (asT, alT, 
hdl, ldl, Total cho, glucose) were also determined.
Results: bprs and panss showed a statistically significant decrease at the 
end of the study: bprs (mean 26,00 ± 3,08 vs. 45,42 ± 12,74 sd; p<0,001) 
with an amelioration of 38,44 %. Total panss (mean 48.4 ± 7.23 sd vs. 
79.23 ± 24.16 sd; p<0,001) with an amelioration of 32,33%; positive, nega-
tive and psychopathological scores significantly improved (mean 11.4 ± 3.04 
sd vs. 20.94 ± 8.00 p<0,001; mean 13.0 ± 3.80 sd vs. 19.47 ± 7.81 p = 0.02; 
mean 24.0 ± 2.73 sd vs. 38.82 ± 12.87 p<0,001 respectively).
olanzapine plasma level (pl) ranged from 4,0 ng/ml to 78,9 ng/ml, showing 
an high inter-individual variability. There was not a statistically positive 
significant correlation between olz dose and pl at any times, except at t0, 
where pl referred to the previous oral administration (r=0,74 and p<0,05). 
Weight gain >7% has been observed in 7 patients (28%).
Two patients showed an increase of total cho and ldl-cho >7%.. no 
pdss (post injection delirium sedation syndrome) has been observed.
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Conclusion: our data support the efficacy and good tolerability of olz-
lai in the long term treatment of schizophrenia. olz-lai seems to be 
useful to control non-adherence and to guarantee constant plasma concen-
tration of the drug. moreover a reasonable stability in plasma concentra-
tions was a predictive factor associated with an enduring clinical benefit in 
our patients sample.
id: 2083307

design of Trials To reduce 
suicidaliTy:The inTersepT eXperience

r.anand md, apc ag,sT.moriTz, sWiTzerland
Ravi Anand, MD

Development, APC AG, St. Moritz, Switzerland
Background: schizophrenia is associated with a high prevalence of l sui-
cidality (33-50%). knowledge gained with the intersept trial may provide 
valuable insights for future endeavors.
Methods: The international suicide prevention Trial (intersepT) was a 
prospective randomized controlled trial that encountered substantial chal-
lenges that requiring the sponsor, fda and academia to work closely.
The challenges included defining; “suicidality”, diagnoses (schizophrenia, 
schizo-affective, or both), population (currently suicidal or those with a sui-
cidal trait),outcome measure (attempts, suicides, or scales, etc), ensuring statis-
tical power (requiring a certain number of events) versus the ethical obligation 
to prevent suicidal attempts (resulting in reduced power). measuring change 
in suicide risk posed an enormous enormous challenge. significant hurdle 
as all had to be on “standard of care” concomitant therapy was provided 
suicidal patients for all patients, however, this could mask lack of efficacy. 
The choice of comparator was difficult as placebo or neuroleptics (worsen 
suicidality) would be unethical. blinding was also a problem, as investigators 
insisted on knowing the treatment a suicidal patient was receiving
Results: extensive discussions with fda led to pragmatic decisions on design, 
use of blinded raters, primary outcome variable,,severity/ history of suicidal-
ity, concomitant.medications The primary outcome variable was defined as 
time to a significant suicide attempt or to a hospitalization for imminent risk 
of suicide an independent suicide monitoring board received reports on 
every case prepared by the principal investigator that allowed the board to 
determine cases of gestures, or event that did not meet the definition of an “ 
attempt”.based on the complexity of the data that comprised the outcome 
variable, there was close interaction with the fda and statistical experts on 
developing new statistical methods for analyzing the data.
Conclusion: The intersept trial dispelled some common prejudices relating 
to interaction with health authorities, designing trials together with fda, 
sponsor and academia, evaluating indications that were not included in 
dsm iv, use of outcome variables that had never been used, or validated, 
the acceptability of data from an open-label study albeit with blinded 
raters, and performing a trial in high-risk patients with high morbidity. 
understanding how these difficult issues were handled may help in the 
design of new trials to reduce suicidality.
id: 2119150

psychosocial inTervenTions in firsT 
episode psychosis

celso arango, md, phd
Psychiatry, Hospital General Gregorio Marañón. CIBERSAM. 
Universidad Complutense, Madrid, Spain

Background: The natural course of psychosis is characterized by repeated 
relapses. psychosocial interventions may reduce chances of a relapse after 
a first psychotic episode.

Methods: We performed a 9-month, randomized, rater-blinded clinical 
trial involving 55 adolescent patients with early-onset psychosis and 
either or both of  their parents. a  psychoeducational problem-solving 
group intervention (n = 27) was compared with a nonstructured group 
intervention (n = 28). The primary outcomes were number of  hospital-
izations, days of  hospitalization, and visits to the emergency department. 
The secondary outcome measures were clinical variables and family 
environment.
Results: assessments were performed before and after the intervention. 
at the end of  the group intervention, 15% of  patients in the psychoedu-
cational group and 39% patients in the nonstructured group had visited 
the emergency department (χ2 = 3.62, df = 1, p =  .039). The improve-
ment in negative symptoms was more pronounced in the psychoeduca-
tional group (12.84 [7.87]) than in the nonstructured group (15.81 [6.37]) 
(p = .039).
Conclusion: a parallel psychoeducational group intervention providing 
written instructions in a structured manner could help patients with a 
first psychotic episode and their relatives to manage crises by imple-
menting problem-solving strategies within the family, thus reducing 
the number of  visits to the emergency department. negative symptoms 
seem amenable to improve with psychosocial interventions. evidence on 
other psychosocial interventions in the treatment of  first episode psy-
chosis will be reviewed.
id: 2115833

efficacy of add-on prolonged-
release melaTonin versus placebo for 
benzodiazepine disconTinuaTion in 
paTienTs WiTh severe menTal illness: 
a randomized clinical Trial

lone baandrup, md, phd1; Jane lindschou, msc2; per Winkel, 
msc2; christian gluud, md, drmedsci2; birte yding glenthøj, 
md, drmedsci1

1. Center for Clinical Intervention and Neuropsychiatric 
Schizophrenia Research, CINS, Copenhagen University Hospital, 
Psychiatric Hospital Center Glostrup, Glostrup, Denmark; 
2. Copenhagen Trial Unit, Centre for Clinical Intervention 
Research, Rigshospitalet, Copenhagen University Hospital, 
Copenhagen, Denmark

Background: benzodiazepines are frequently prescribed in patients with 
mental illness due to high rates of  comorbid anxiety and insomnia. 
discontinuation of  benzodiazepines after few weeks of  treatment is often 
difficult because of  development of  dependence and addiction. We aimed 
to assess if  prolonged-release melatonin can facilitate the withdrawal of 
long-term benzodiazepine administration in patients with severe mental 
illness.
Methods: randomized, blinded, single-center, parallel superiority trial. 
eligible patients were adults with a diagnosis of schizophrenia, schizoaf-
fective disorder, or bipolar disorder and treated with antipsychotic drug(s) 
and at least one benzodiazepine derivative for a minimum of three months. 
participants were randomized to prolonged-release melatonin 2 mg daily 
versus matching placebo and were continuously instructed and guided to 
gradually reduce their usual benzodiazepine treatment. We examined the 
participants at baseline and after 8, 16, and 24 weeks of treatment and 
contacted them weekly by telephone. The primary outcome was mean ben-
zodiazepine dose at 24 weeks follow-up and secondary outcomes included 
benzodiazepine cessation rate, pattern of benzodiazepine dose over time and 
benzodiazepine withdrawal symptoms.
Results: in total, 86 patients (21-74 years) were enrolled. analysis was 
intention to treat. median benzodiazepine dose at baseline was 20.0 mg 
diazepam equivalents in both intervention groups. for the primary out-
come there was no difference between groups; median dose in melatonin 
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group was 5.0 mg diazepam equivalents and median dose in placebo 
group was 1.9 mg diazepam equivalents (p=0.19), both at 24 weeks. 
likewise, there was no difference between treatment groups when assess-
ing benzodiazepine cessation rate; 38.1% in the melatonin group and 
47.7% in the placebo group (or 1.57; 95% ci 0.64 to 3.84; p=0.32). 
dosages steadily declined with time in both groups (main effect of 
time, p<0.0001) with a borderline significant interaction between inter-
vention and time (p=0.05). benzodiazepine withdrawal symptoms did 
not change with benzodiazepine dose reduction in neither intervention 
group. groups were similar regarding frequency of  serious and non-seri-
ous adverse events.
Conclusion: benzodiazepine dose was comparably low between groups 
after 24 weeks of guided gradual dose reduction. in this context, pro-
longed-release melatonin did not seem to further facilitate benzodiazepine 
discontinuation.
id: 2085409

The longiTudinal impacT of subsTance 
use severiTy among individuals WiTh 
schizophrenia

amber l bahorik, msW
Social Work, University of Pittsburgh, Pittsburgh, PA, USA

Background: comorbid substance use disorders (suds) are common in 
schizophrenia, affecting nearly 50%, and complicating its consequences, 
leading to homelessness, re-hospitalizations, and infectious diseases. such 
consequences often stem from the severity of substance use, and this popu-
lation remains difficult to engage in treatment and tends to make slow prog-
ress. deficits in intrinsic motivation may contribute to these challenges such 
that low levels diminish the capacity of such adults to perceive that reduc-
ing their substance use will positively impact their recovery. This study 
sought to examine longitudinal relationships between intrinsic motivation 
and substance use severity in a sample of patients with comorbid sud and 
schizophrenia.
Methods: researchers using the alcohol/drug use scales assessed sub-
stance use severity for 536 patients with schizophrenia and comorbid sud 
at baseline, 6-, and 12-months for the clinical antipsychotic Trials of 
intervention effectiveness. intrinsic motivation was determined by a mea-
sure derived from three Quality of  life scale items (purpose, motivation, 
and curiosity).
Results: at baseline, patients with low intrinsic motivation had greater 
alcohol use severity than those with high intrinsic motivation (p = .005), 
but those with high/low intrinsic motivation had comparative drug use 
severity (p = .240). growth curve models then examined whether patients’ 
baseline intrinsic motivation had an impact on reducing their alcohol/drug 
use severity over 12-months. patients exhibited, on average, reductions in 
both alcohol and drug use severity over 12-months (all p < .001). patients 
with high intrinsic motivation showed faster reductions in alcohol and 
drug use severity than those with low intrinsic motivation over 12-months 
(all p < .036).
Conclusion: pervasive patterns of  alcohol and drug use severity attenu-
ated considerably among adult patients with schizophrenia and sud 
over the 12-month study, but those who enrolled with low intrinsic 
motivation exhibited significantly slower longitudinal rates of  recov-
ery. results underscore the importance of  future research develop-
ment efforts that not only seek to address the motivational deficits of 
schizophrenia, but that also pay particular attention to substance use 
severity and its impact on recovery among those with schizophrenia and 
comorbid sud.
declaration of interest: The results of this research are based on nimh 
grant no1 mh90001.
id: 2094555

The long Term effecTiveness of 
Telephone inTervenTion problem 
solving (Tips) for schizophrenia 
specTrum disorders (ssds)

lora l beebe, phd
COll of Nsg, Univ of TN, Knoxville, TN, USA

Background: as many as 74% of persons with schizoaffective disorder, 
schizophreniform disorder and schizophrenia (schizophrenia spectrum 
disorders-ssds) do not fully adhere (take 80% of doses) to prescribed 
antipsychotic medications. problem solving has long been among the most 
effective treatments to improve psychiatric medication adherence; the 
research evidence supporting this approach spans nearly 30 years. in spite 
of their documented effectiveness and recommendation by experts, prob-
lem-solving interventions are not routinely offered to community-dwell-
ing persons with ssds. Telephone intervention problem solving (Tips) 
incorporates several features shown to be successful and recommended by 
experts such as individualized treatment, frequent contact, and concrete 
problem-solving strategies. in four prior studies of up to 5  months in 
length, we have demonstrated Tips feasibility, refined Tips intervention 
and training procedures, and documented that Tips improved psychiatric 
medication adherence (measured by monthly pill count) by an average of 
20% over treatment as usual.
Methods: This project is a 9-month, randomized controlled trial compar-
ing medication adherence, medication self-efficacy and psychiatric symp-
toms in community dwelling persons with ssds. one hundred twenty 
eight participants will be provided a cellular telephone with unlimited 
local calling for 9 months and assigned to receive treatment as usual plus 
weekly Tips via cellular telephone or treatment as usual only (Tau). all 
subjects will receive assessments of  medication adherence (pill count and 
serum medication level), medication attitudes (medication adherence 
rating scale and medication adherence self-efficacy scale) and symp-
toms (positive and negative syndrome scale) at baseline, 3- 6- and 
9- months.
Results: We have recruited 105 participants (toward our goal of  128) as of 
this writing. This partial sample consists of  55 males (52%) and 50 females 
ranging in age from 19-75 years (mean 46.0, sd 13). sixty eight partici-
pants are diagnosed with schizoaffective disorder (65%) and the rest with 
schizophrenia. a majority are caucasian (n = 65, 62%) and the remain-
der african american. most live with family members (n = 50, 48%) or 
alone (n = 44, 42%) and the rest live with a paid caregiver. most report 
completing high school (n  =  54, 51%). at this writing, 48 participants 
have completed their three month follow up and 11 have completed their 
6 month follow up. These partial data indicate experimentals (n = 24) had 
lower panss scores and higher medication adherence self-efficacy scores 
than controls (n = 24) at month 3 and experimentals (n = 5) had lower 
panss scores than controls (n = 6) at 6 months. by march 2015, recruit-
ment will be concluded, and we will have a complete 9- month data set on 
75 participants.
Conclusion: Tips is flexible enough to be useful for a variety of difficulties 
that impact psychiatric medication adherence, provides weekly monitoring 
to identify problems early, and guides the participant through a step by step 
process to solve adherence-related problems. Tips requires less time than 
face-to-face intervention, (reducing treatment costs), and uses a protocol 
manual for standardization. finally, providing Tips via cellular telephone 
increases access. This study incorporates the longest follow up period of any 
Tips study to date.
acknowledgement. This study was supported by a grant from the agency 
for health care research and Quality, 5r21 hs22166-02
id: 2068230
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cogniTive Training To enhance Work 
program ouTcomes: preliminary 
findings

morris david bell, ph.d.
1. Psychiatry, Yale University School of Medicine, West Haven, 
CT, USA; 2. Rehabilitation Reseach & Development Service, VA 
Connecticut Healthcare System, West Haven, CT, USA

Background: our previous rr&d funded study demonstrated significantly 
better vocational outcomes for people with schizophrenia when cognitive 
training augmented their participation in incentive Therapy. We have found 
in a subsequent nimh funded study involving cognitive training and sup-
ported employment that competitive employment outcomes were better for 
those who received cognitive training. moreover, we found that patients 
with the poorest community function at intake were very unlikely to obtain 
competitive employment unless they received the cognitive training. The 
current study tests the effectiveness of cognitive training by extending it 
to a broader range of participants with psychotic disorders participating 
in all types of work programs including incentive Therapy, compensated 
Work Therapy, and supported employment. We also compare two types 
of cognitive training to determine whether cognitive game software 
(nintendo brainage) works as well as narrowly focused cognitive exercises 
(positscience brainfitness and insight).
Methods: 78 participants from va cT and cmhc were randomized to one 
of two types of cognitive training—positscience or nintendo brainage. 
intake included psychosocial, neuropsychological, and psychiatric assess-
ments. assessments were repeated at 6-months and 12  month follow-up. 
cognitive training consisted of computer-based cognitive exercises and 
a weekly group that focused on improving work behaviors. brainage 
employed engaging cognitve game software and positscience used specially 
designed exercises that narrowly focus on discrete cognitive processes. Work 
services were provided as usual to both conditions.
Results: adherence was significantly better for positscience than nintendo. 
comparsions of neurocognitive, vocational and quality of life outcomes 
will be presented for the first time at this symposium.
Conclusion: This is the first study to compare two active cognitive train-
ing programs as augmenting procedures for work rehabilitation programs. 
findings will be presented in light of the growing interest in cognitive inter-
ventions in recovery.
id: 2119634

efficacy and safeTy of paliperidone 
palmiTaTe 3 monTh formulaTion: 
a randomized, double-blind, 
placebo-conTrolled sTudy

Joris berwaerts, md1; yanning liu, ms2; srihari gopal, md1; 
isaac nuamah, phd1; haiyan Xu1; adam savitz, md1; danielle 
coppola, md1; alain schotte3; bart remmerie3; nataliya 
maruta, md4; david W hough, md1

1. Janssen Research & Development, LLC, Titusville, NJ, 
USA; 2. Johnson & Johnson Medical (China) Ltd, Beijing, 
China; 3. Janssen Research & Development, Division of Janssen 
Pharmaceutica NV, Beerse, Belgium; 4. Institute of Neurology, 
Psychiatry and Narcology of the National Academy of Medical 
Sciences of Ukraine, Kharkiv, Ukraine

Background: The long-acting 3-month (3m) formulation of paliperidone 
palmitate (pp) may offer a valuable treatment option for patients with 
schizophrenia, due to a less-frequent dosing schedule in comparison with 
available alternate treatment options.

Methods: This phase-3, randomized, double-blind, placebo-controlled 
relapse prevention study enrolled patients (aged 18 to 70 years) with dsm-
iv-Tr diagnosis of schizophrenia. patients received flexible, once-monthly 
(1m) pp doses (50, 75, 100, or 150 mg eq.) during a 17-week open-label 
(ol) transition phase, followed by a single injection of pp3m (3.5 times the 
pp1m stabilized dose) during a 12-week ol maintenance phase, and were 
randomized (1:1) to either pp3m fixed doses (175, 263, 350 or 525 mg eq.) 
or placebo (double-blind [db] phase; variable duration).
Results: of 506 patients enrolled and dosed (ol phase), 305 patients were 
randomized to receive pp3m (n=160) or placebo (n=145) in db phase. The 
majority of patients enrolled were men (75%), white (59%), with mean (sd) 
age of 38.4 (11.15) years. an independent data monitoring committee 
recommended early study termination based on prespecified interim anal-
ysis results: primary efficacy measure (time to relapse) favored pp3m vs. 
placebo (p  =  0.0002, two-sided log rank test). hazard ratio for relapse 
(placebo/pp3m) was 3.45 (95% ci: 1.73; 6.88); median time to relapse was 
274 days in placebo group and not estimable for pp3m group. final results 
were consistent with interim analysis. secondary endpoints: mean (sd) 
change from db baseline to endpoint locf showed a maintenance effect 
in pp3m-treated patients for both panss total score (−0.5 [8.36]) vs. wors-
ening in placebo (6.7 [14.40]; p<0.001); and in cgi-s score; (0.1 [0.60]) vs. 
placebo (0.4 [0.87]; p<0.001). Total 330 of 506 (65.2%) patients in ol phase 
and 183 of 305 (60.0%) patients in db phase (pp3m group: 99 [61.9%]) had 
≥1 treatment-emergent adverse event (Teae). serious Teaes occurred in 
33 (6.5%) patients in ol phase and in 4 (2.5%) db phase pp3m-treated 
patients. The Teaes noted more frequently in pp3m group vs. placebo 
(db phase) were nasopharyngitis (5.6% vs. 1.4%), weight increased (8.8% 
vs. 3.4%), headache (8.8% vs.4.1%) and akathisia (4.4% vs. 0.7%).
Conclusion: compared to placebo, pp3m significantly delayed time to first 
relapse in patients with schizophrenia, previously treated for 4 months with 
pp1m. pp3m was generally tolerable with a safety profile consistent with 
other marketed formulations of paliperidone.
id: 2087240

The mrc command Trial: resulTs of a 
mulTi-cenTre, randomised conTrolled 
Trial of cogniTive Therapy To prevenT 
harmful compliance WiTh command 
hallucinaTions

max birchwood2; maria michail3; alan meaden4; nicholas 
Tarrier1; shon lewis5; Til Wykes1; linda davies6; graham dunn6; 
emmanuelle peters, phd1

1. Psychology, Institute of Psychiatry, Psychology & Neuroscience, 
King’s College London, London, United Kingdom; 2. Division of 
Health and Wellbeing, University of Warwick, Warwick, United 
Kingdom; 3. Institute of Mental Health, University of Nottingham, 
Nottingham, United Kingdom; 4. School of Psychology, University 
of Birmingham, Birmingham, United Kingdom; 5. Institute of 
Brain Behaviour and Mental Health, University of Manchester, 
Manchester, United Kingdom; 6. Institute of Population Health, 
University of Manchester, Manchester, United Kingdom

Background: acting on command hallucinations in psychosis can have seri-
ous consequences for self  and others and is a major source of clinical and 
public concern. There are no evidence-based treatment options to reduce 
this risk behaviour. our new treatment uses cognitive therapy to challenge 
the perceived power of voices to inflict harm on the voice hearer if  com-
mands are not followed, thereby motivating compliance.
Methods: command is a pragmatic, single blind, intention-to-treat, 
randomized controlled trial comparing cognitive Therapy for command 
hallucinations (cTch) + Treatment as usual (Tau) with Tau alone. 
eligible participants were from uk mental health services reporting 
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command hallucinations for at least 6 months leading to major episodes 
of  harm to self  or others. The primary outcome was harmful compli-
ance and secondary outcomes: beliefs about voices’ power and related 
distress; psychotic and depression symptoms. outcome was assessed at 
9 and 18  months. The trial was registered under controlled-trials.com 
(isrcTn62304114).
Results: 197 participants were randomly assigned (98 to cTch+Tau and 
99 to Tau), representing 81.4% of eligible individuals. at 18 months, 46% 
of the Tau participants fully complied compared to 28% of those receiv-
ing cTch+Tau (odds ratio= 0.45, 95% confidence interval 0.23 to 0.88, 
p=0.021). The estimate of the treatment effect common to both follow-up 
points was 0.57 (95% confidence interval 0.33 to 0.98, p=0.042). The total 
estimated treatment effect for voice power common to both time points 
was -1.819 (95% confidence interval, -3.457 to -0.181, p=0.03). Treatment 
effects for secondary outcomes were not significant.
Conclusion: The trial demonstrated a large and significant reduction in 
harmful compliance, in parallel with the singular target of treatment, the 
perceived power of the voice. We believe this marks a significant break-
through in this high risk group which consumes much clinical and public 
concern.
funding: medical research council uk and the national institute for 
health research.
id: 2091222

randomized, double-blind, placebo-
conTrolled, parallel-group 
proof of mechanism sTudy To 
assess The pharmacokineTics and 
pharmacodynamic effecT of differenT 
single oral doses of bi 409306 in healThy 
male volunTeers

katja boland1; viktoria moschetti2; chantaratsamon dansirikul3; 
solen pichereau3; lien gheyle4; michael sand5

1. R&D Project Management, BIP-DE-B, Boehringer Ingelheim 
GmbH & Co KG, Biberach, Germany; 2. Transl. Medicine and Clin. 
Pharmacology, BIP-DE-I, Boehringer Ingelheim GmbH & Co KG, 
Ingelheim, Germany; 3. Transl Medicine and Clin Pharmacology, 
BIP-DE-B, Boehringer Ingelheim GmbH & Co KG, Biberach, 
Germany; 4. Life Sciences Services, Clinical Pharmacology Unit, 
SGS Belgium NV, Antwerpen, Belgium; 5. General Medicine, 
Clinical Research, BIP-US, Boehringer Ingelheim Pharmaceuticals, 
Inc, Ridgefield, CT, USA

Background: cognitive impairment in schizophrenia is hypothesized in part 
to involve impaired functioning of glutamatergic pathways in (pre-) fron-
tal cortical and limbic areas of the brain. by increasing cyclic guanosine 
monophosphate (cgmp) levels, glutamatergic signaling may be enhanced, 
strengthening synaptic plasticity. The objectives of this trial were to assess 
the exposure of bi 409306, an inhibitor of pde-9, in cerebrospinal fluid 
(csf) relative to plasma as well as to evaluate the effect of different doses 
of bi 409306 on the cgmp levels in csf.
Methods: This was a randomized, parallel-group, double-blind, double-
dummy, single dose, placebo-controlled trial in healthy male volunteers. 
four dose levels of bi 409306 (25, 50, 100 and 200 mg/d) and placebo were 
assessed with 4 healthy volunteers per group.
Results: all subjects (n=20) completed the trial according to the clini-
cal trial protocol. mean age was 37.9  years; mean bmi was 25.9 kg/m2. 
following administration, plasma concentrations of bi 409306 increased 
rapidly, with a median tmax of 0.75 h to 1.25 h across dose groups. delay 
in maximum csf concentration of bi 409306 was shown (median tmax 
in csf of 1.5 h to 2.0 h across the dose groups). The maximum concen-
tration in csf was 28.3% of the maximum plasma concentration. csf 

cgmp concentrations increased with increasing doses of bi 409306. The 
maximum level was achieved within the first 2 h to 5 h and then declined 
to approximately baseline levels at 10 h to 14 h after drug administration. 
overall, good safety and tolerability was observed in this trial. There were 
no clustering of specific adverse events (aes) and no apparent dose-depen-
dent increases in the number or intensity of the reported aes in any treat-
ment group. The majority of aes were of mild intensity and related to the 
study procedures. no deaths or serious aes were reported, and there were 
no clinically relevant findings reported for laboratory parameters, ecg 
recordings, vital sign measurements, or visual tests.
Conclusion: following single oral administration of bi 409306 at the 25 mg 
to 200 mg dose levels, bi 409306 crosses the blood-brain barrier and sub-
sequently triggers a dose- and concentration-dependent increase in cgmp 
in csf.
id: 2096748

monoTherapy WiTh once monThly 
paliperidone palmiTaTe for psychoTic, 
depressive, and manic sympToms in 
schizoaffecTive disorder

c bossie, phd1; i Turkoz, phd2; l alphs, md, phd1; d J fu, 
md, phd1

1. Janssen Scientific Affairs, LLC, Titusville, NJ, USA; 2. 2Janssen 
Research & Development, LLC, Titusville, NJ, USA

Background: schizoaffective disorder (sca) is associated with the presence 
of psychotic, depressive, and manic symptoms, leading to complex phar-
macologic management with combinations of antipsychotics, antidepres-
sants, and mood stabilizers. daily oral paliperidone has been shown to be 
efficacious for acute treatment of these symptoms in sca, as monotherapy 
or as adjunctive to mood stabilizers/antidepressants. injectable paliperi-
done palmitate once-monthly (pp1m) has been shown to be effective for 
sca maintenance treatment. This analysis focuses on the effects of pp1m 
as monotherapy for relapse prevention in sca.
Methods: subjects experiencing an acute exacerbation of psychotic, 
depressive, and/or manic symptoms were enrolled in this multiphase study 
(ncT01193153). This analysis included subjects who were not receiving 
adjunctive treatment with antidepressants or mood stabilizers during the 
study (pp1m monotherapy group). after symptom stabilization with pp1m 
during a 25-week open-label (ol) phase, stable subjects were randomized 
to pp1m or placebo in a 15-month, double-blind (db), relapse-prevention 
phase. relapse was defined as psychiatric hospitalization, interventions to 
avoid relapse, self-injury/homicidal or suicidal ideation/behavior, or wors-
ening of clinical scores (protocol defined). Time to relapse estimated by 
the kaplan-meier method and treatment differences were evaluated using 
log-rank test. risk of relapse was examined using the cox proportional 
hazards model.
Results: of 667 enrolled subjects, 320 (48%) received pp1m monotherapy. 
of these, 148 (46%) were stabilized on pp1m monotherapy during the 
25-week ol phase and randomized in the db phase. pp1m monotherapy 
significantly delayed relapse of depressive, manic, and psychotic symptoms 
(log-rank p<0.001). observed overall relapse rates were 32.9% (24/73) 
with placebo and 11.5% (9/78) with pp1m monotherapy; relapse risk was 
3.38-times greater with placebo (hazard ratio [95% confidence interval] 
3.38 [1.57-7.28]; p=0.002, cox proportional hazards model). most com-
mon (≥5% in pp1m group) adverse events (pp1m vs placebo, respectively): 
nasopharyngitis (6.4%, 5.5%), upper respiratory tract infection (6.4%, 
2.7%), weight increased (10.3%, 2.7%), headache (10.3%, 6.8%), insomnia 
(6.4%, 6.8%), and sca (5.1%, 8.2%).
Conclusion: pp1m demonstrated maintenance efficacy as monotherapy in 
patients with sca by significantly delaying and reducing relapse of psy-
chotic, depressive or manic symptoms.
id: 2088108
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safeTy, TolerabiliTy, pharmacokineTics 
and pharmacodynamics of bi 409306 film-
coaTed TableTs given orally Qd for 
14 days in paTienTs WiTh schizophrenia

david brown1; kristen daniels2; shu zhang3; solen pichereau4; 
michael sand5

1. Office, Community Clinical Research, Inc, Austin, TX, USA; 
2. Co-Clin Trial Mgmt III - E, BIP-US, Boehringer Ingelheim 
Pharmaceuticals, Inc, Ridgefield, CT, USA; 3. BDM Clinical 
Biostatistics GRP II, BIP-US, Boehringer Ingelheim Pharmaceuticals, 
Inc, Ridgefield, CT, USA; 4. Transl. Medicine and Clin. 
Pharmacology, BIP-DE-B, Boehringer Ingelheim GmbH & Co KG, 
Biberach, Germany; 5. General Medicine, Clinical Research, BIP-US, 
Boehringer Ingelheim Pharmaceuticals, Inc, Ridgefield, CT, USA

Background: The primary objective of this trial was to investigate the safety 
and tolerability of bi 409306 in patients with schizophrenia following oral 
administration of 25, 50, or 100 mg/d doses over 14  days. a  secondary 
objective was to explore the pharmacokinetics (pk) and pharmacodynam-
ics (pd) of bi 409306.
Methods: This randomized, double-blind, parallel-group, placebo-controlled 
trial evaluated patients with mild-to-moderate schizophrenia. Three dose lev-
els of bi 409306 (25 mg, 50 mg, 100 mg) and placebo, in a 1:1:1:1 ratio, were 
assessed. all treatments were administered once daily (Qd) for 14 days.
Results: of 40 patients randomized, 38 (95%) patients completed the trial. 
subjects were predominantly male (87.5%), and african american (52.5%) 
or white (47.5%), with a mean age of 40.2 years. after single-dose administra-
tion, bi 409306 cmax was reached within 30 to 45 minutes. geometric mean 
(gmean) cmax ranged from 138 to 998 nmol/l across the dose groups, and 
gmean auc0-∞ ranged from 217 to 2020  nmol*h/l. after absorption, bi 
409306 was rapidly eliminated with a gmean terminal half-life (t1/2) ranging 
from 1.10 h to 1.85 h. after multiple-dose administration, bi 409306 was rap-
idly absorbed, with cmax,ss reached within the first hour after dosing, and the 
elimination phase was similar to that observed after a single dose. Total expo-
sure at steady state was similar to total exposure after a single dose, with an 
accumulation ratio close to 1 (range: 0.758 to 1.13 for auc and 0.768 to 1.40 
for cmax), indicating minor to no accumulation with multiple dosing. There 
were no deaths, serious adverse events (saes), or adverse events (aes) leading 
to discontinuation. Treatment-emergent aes were all mild in intensity and there 
were no apparent dose-related trends for any ae. no clinically relevant trends 
were identified on visual tests, laboratory tests, vital signs, or ecgs. There was 
no deterioration in schizophrenia disease symptoms, as assessed by panss, sui-
cidal ideation or behavior, or overall clinical status in this trial population. pd 
parameters of cognition were evaluated using hvlT-r and bvmT-r.
Conclusion: satisfactory safety and tolerability were observed following 
administration of bi 409306 25 mg, 50 mg, or 100 mg Qd for 14 days in 
patients with mild-to-moderate schizophrenia. bi 409306 pk was charac-
terized by rapid absorption, rapid monophasic to biphasic elimination, and 
minor accumulation with multiple dosing.
id: 2096821

faciliTaTors and barriers To 
implemenTaTion of coordinaTed 
specialTy care in u.s. communiTy 
menTal healTh clinic

mary f brunette, m.d.
Psychiatry, Geisel School of Medicine at Dartmouth, Concord, NH, 
USA

Background: coordinated specialty care such as navigaTe for young 
people with first episode psychosis (fep) includes medication management, 

individual recovery counseling, family intervention and supported employ-
ment/education (see). in this model, a team provides the services and 
coordinates care via team meetings and supervision.
Methods: in the raise-eTp study, 17 community clinics across the 
u.s.  were randomly assigned to implement navigaTe. We conducted 
qualitative analyses of baseline clinic characteristics, identifying four 
dimensions relevant to implementation and demonstrated variation within 
them: communications, organization, staffing, and service array. We further 
evaluated facilitators and barriers to implementation within these domains.
Results: overall, the clinics were adequately staffed and organized to pro-
vide navigaTe. Two key areas of variation in capacity posed potential 
implementation challenges. in organization, some clinics relied solely on 
medicaid rehabilitation funding and were not prepared to obtain reim-
bursement from private insurances or to find sources of support for care for 
uninsured patients with fep. in service array, some clinics had limited abil-
ity to provide see. This key service facilitates rapid job searches or school 
enrollment to help people find competitive employment or to enter school. 
see workers then provide practical support for managing illness symptoms 
during work or school. not all state medicaid programs include this effec-
tive intervention and private insurances do not cover it, limiting access.
Conclusion: organizations wishing to implement coordinated specialty care 
for first episode psychosis can leverage facilitators and plan to overcome 
barriers in order to deliver this model of care.
id: 2139216

oXyTocin and galanTamine for The 
TreaTmenT of negaTive sympToms and 
cogniTive impairmenTs in schizophrenia

robert W buchanan, m.d.1; deanna l kelly1; gregory p 
strauss2; James m gold, ph.d.1; robert p mcmahon1; heidi J 
Wehring1; elaine Weiner1; Jennifer osing1; kelli marie sullivan, 
mph1; stephanie m feldman1; William T carpenter, m.d.1

1. Maryland Psychiatric Research Center, University of Maryland 
School of Medicine, Baltimore, MD, USA; 2. Psychology, State 
University of New York at Binghamton, Binghamton, NY, USA

Background: negative symptoms and cognitive impairment are unmet 
therapeutic needs in schizophrenia. in the context of a nimh center 
for intervention development and applied research, the hypothesis that 
these two pathology domains are separate therapeutic targets was tested in 
a rat model, a biological relative model, and a clinical trials model. here 
we report results from an efficacy evaluation of intranasal oxytocin versus 
placebo for social affiliation/negative symptoms and galantamine versus 
placebo for cognitive impairment in a schizophrenia cohort.
Methods: participants (n = 56) with a diagnosis of dsm-iv-Tr schizo-
phrenia who met clinical stability criteria, and met criteria for persistent 
negative symptoms were randomly assigned to intranasal oxytocin, galan-
tamine or placebo in a 6-week, double dummy design, randomized clinical 
trial. primary outcome measures were the modified scale for the assessment 
of negative symptoms (sans) total score for negative symptoms and the 
maTrics consensus cognitive battery (mccb) composite score for cog-
nitive impairment. other clinical assessment included the brief  psychiatric 
rating scale (bprs) positive symptom item score and calgary depression 
rating scale (cdrs). other cognitive assessments included social cogni-
tive tests, including the Trust game and hinting Task.
Results: Therapeutic hypotheses were not supported. neither oxytocin nor 
galantamine was superior to placebo on the primary or secondary out-
come measures. estimated effect sizes on primary and secondary outcome 
measures were all small to moderate (cohen’s d versus placebo at Week 6: 
d=-0.15 for galantamine, d=-0.10 for oxytocin on sans total score; d=0.09 
for galantamine, d= 0.15 for oxytocin on mccb composite score).
Conclusion: The number of participants in each group resulted in inad-
equate power. nonetheless, the absence of trends favoring experimental 
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treatments argues against the therapeutic hypotheses. in the absence of effi-
cacy, the question of whether negative symptoms and cognition represent 
distinct therapeutic targets with separate pathophysiologies could not be 
addressed.
id: 2097655

second and Third relapses in a relapse 
prevenTion Trial of long-acTing 
inJecTable versus oral anTipsychoTics: 
a comparaTive analysis of successive 
relapses over 30 monThs

peter f buckley, md1; nina r schooler, phd2,3; donald 
c goff4,11; alexander kopelowicz5; John lauriello6; Theo 
manschreck10; alan J mendelowitz3; del d miller9; daniel r 
Wilson8; Juan ricardo bustillo, md7; John m kane, md3; 
stephen looney1

1. MCG Dean’s Office, Georgia Regents University, Augusta, GA, 
USA; 2. Psychiatry, State Univeristy of New York Downstate 
Medical Center, Brooklyn, NY, USA; 3. Feinstein Institute for 
Medical Research, Zucker Hillside Hospital, Glen Oaks, NY, USA; 
4. Nathan Kline Institute, Orangeburg, NY, USA; 5. Psychiatry and 
Behavioral Sciences, David Geffen School of Medicine, University 
of California at Los Angeles, Los Angeles, CA, USA; 6. Psychiatry, 
Columbia School of Medicine, University of Missouri, Columbia, 
MO, USA; 7. Psychiatry, University of New Mexico School of 
Medicine, Albuquerque, NM, USA; 8. Anthropology, University 
of Florida College of Medicine at Jacksonville, Jacksonville, FL, 
USA; 9. Psychiatry Research, University of Iowa Carver College 
of Medicine, Iowa City, IA, USA; 10. Psychiatry, Harvard Medical 
School, Corrigan MH Center, Beth Israel Deaconess Medical 
Center, Boston, MA, USA; 11. Psychiatry, NYU Langone Medical 
Center, New York, NY, USA

Background: earlier relapse prevention studies involving long-acting inject-
able (lai) formulations of first generation antipsychotics (fga) showed 
continued risk of relapse beyond the initial first relapse. proacTive 
(preventing relapse oral antipsychotics compared to injectables 
evaluating efficacy) is a modern day relapse prevention study of second 
generation antipsychotic (sgas) medications (buckley et al, 2014), wherein 
305 patients with schizophrenia or schizoaffective disorder were randomly 
assigned to lai risperidone (lai-r) or physician’s choice oral second gen-
eration antipsychotics (sgas).
Methods: patients were evaluated during the 30-month study by masked, 
centralized assessors using two-way video, and monitored bi-weekly by 
on-site clinicians and assessors who knew treatment assignment. relapse 
was evaluated by a masked relapse monitoring board. first and successive 
relapses were determined.
Results: There were no significant differences between lai_r and oral 
sga treatment in time to first relapse and hospitalization. across treat-
ment groups 37% experienced a relapse with a rate of 42% in the lai-r 
and 32% in the oral sga groups that were not significantly different. in 
contrast, psychotic symptoms and bprs total score improved significantly 
more in the lai-r group. Whether this relative advantage for psychotic 
symptoms confers any propensity for fewer subsequent relapses or rehospi-
talizations on lai-r versus over oral sgas will be examined in the study 
sample who experienced successive relapses.
Conclusion: While the close monitoring overall and greater flexibility in 
changing medication in the oral treatment arm may contribute to the inabil-
ity to detect differences between lai and oral sga treatment in the first 
relapse, it is plausible that these effects may be less in play among patients 
with multiple relapses.
id: 2088861

a meTa-analysis of placebo-
conTrolled Trials of omega-3 faTTy 
acid augmenTaTion in schizophrenia: 
possible sTage-specific effecTs

alexander T chen, b.a.; John chibnall; henry nasrallah
Neurology & Psychiatry, Saint Louis University School of 
Medicine, St. Louis, MO, USA

Background: omega-3 supplements have shown promise in clinical trials as 
an adjunctive treatment for schizophrenia. however, clinical efficacy across 
studies has been inconsistent. We conducted a meta-analytic assessment of 
the data and hypothesized that omega-3 fatty acid augmentation may have 
differential efficacy at various stages of schizophrenia.
Methods: an online search was conducted using pubmed for placebo-
controlled, randomized, double-blind, clinical trials (rcTs) using the 
terms “omega-3,” “epa,” “eicosapentaenoic acid,” “pufa,” “polyunsatu-
rated fatty acid,” “schizophrenia,” “prodrome”, “schizophreniform,” and 
“schizoaffective”. a meta-analysis was conducted on applicable trials.
Results: 11 trials met criteria for inclusion. of these, six included the 
positive and negative syndrome scale (panss) as an outcome measure 
for patients in the chronic stage of schizophrenia (n=319). a meta-analysis 
of these six studies indicated non-significant effects for omega-3 on Total 
panss scores, where weighted d=.18, and weighted d=.11 when corrected 
for unreliability and range restriction. in the remaining studies, omega-3 
had an adverse effect regarding prevention of recurrence of symptoms after 
discontinuation of antipsychotic therapy (d=-0.58, n=33) and prevention 
of symptom worsening in acute exacerbation (d=-0.29, n=57). however, 
omega-3 decreased non-psychotic symptoms, decreased required antipsy-
chotic medication dosage (d=.40), and improved early (6 week), but not late 
(12 week), treatment response rates in first episode schizophrenia (n=69). 
it was also significant in reducing both the conversion rate and psychotic 
symptom severity in prodromal patients at very high risk for psychosis 
(d=0.7, n=81).
Conclusion: The data in this study suggests a differential benefit of omega-3 
at various stages of schizophrenia, with higher efficacy in prodromal and 
first-episode patients as adjunct therapy to antipsychotic medications, 
while its efficacy for chronic schizophrenia appears tenuous. in fact, it may 
worsen acute exacerbations of schizophrenia. The neurobiological and 
therapeutic implications of these findings are discussed.
id: 2169387

effecTiveness of a long-acTing 
inJecTable anTipsychoTic in 
firsT-episode schizophrenia: The 
eonkcs sTudy

bonginkosi chiliza, md; laila asmal; robin emsley, md
Psychiatry, Stellenbosch University, Tygerberg, South Africa

Background: depot antipsychotics were developed in the 1960s to address 
the adherence problem in schizophrenia. it can be argued that the great-
est benefits of  depot antipsychotics would be observed in the earlier 
phase of  illness, in line with public health principles of  early intervention 
and prevention of  accruing morbidity. our aim was to assess the feasi-
bility and effectiveness of  depot antipsychotic (flupenthixol decanoate) 
combined with an assertive monitoring program (amp) in first-episode 
schizophrenia
Methods: This was a prospective, non-comparative, longitudinal study con-
ducted over 12 months assessing patient acceptance, adherence, outcome in 
domains of psychopathology, functionality and quality of life, and tolerability.
Results: of 207 participants, 149 (72%) completed 12 months of  treatment. 
acceptance of, and adherence to depot was good. Treatment response was 
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achieved by 170 (82%) participants and remission by 124 (60%). Thirty-
three (19%) responders relapsed and 10 (5%) participants met a priori cri-
teria for treatment resistance. Treatment was generally well tolerated.
Conclusion: combination of depot antipsychotic with an amp may be an 
effective and safe intervention in early phases of schizophrenia, and may be 
particularly suitable for resource-constrained settings.
id: 2114151

feasibiliTy sTudy of The acTivaTion of 
behavior and moTivaTion for negaTive 
sympToms of schizophrenia

kee-hong choi, ph.d.
Psychology, Korea University, Seoul, Korea (the Republic of)

Background: negative symptoms, a core feature of schizophrenia, limit 
the impact of treatment on therapeutic outcomes. There is an unmet need 
to reach out to individuals who are not engaging in daily routines, activi-
ties, and/or treatment, and to address ambivalence and lack of motivation 
(campbell et al., 2011; drake & bond, 2011). With advancements in the 
biopsychosocial aspects of the negative symptoms of schizophrenia, we 
have developed a novel psychosocial treatment, based mainly on learning 
principles and motivational theories.
Methods: To examine the feasibility and preliminary efficacy of  the 
activation of  behavior and motivation for negative symptoms 
(abm-ns), twenty-two outpatients with negative symptoms were assigned 
to one of  the two conditions (11 each): (1) abm-ns + Tau, (2) Tau.
Results: There were two dropouts from the abm-ns group (one for 
employment, one for relocation) as compared to four from the Tau group. 
The rates for task completion were over 90% for all participants. despite 
the increased number of tasks assigned for each session, levels of task-spe-
cific motivation and perceived self-competency were significantly increased 
in the treatment group. The results indicated a trend toward improvement 
in negative symptoms, as measured by the positive and negative syndrome 
scale (panss) and the motivation and pleasure scale-self-report 
(map-sr), as compared to the Tau only group.
Conclusion: The results of the current study demonstrate the feasibility of a 
novel psychosocial approach (i.e., abm-ns) to reduce the negative symp-
toms of schizophrenia. The abm-ns approach was related to high levels 
of acceptability and motivation enhancement. even though the improve-
ments approached a level of significance, given the small samples in the cur-
rent analyses, this trend should be further examined with a larger sample to 
determine whether task-specific motivation and negative symptoms would 
be significantly enhanced, and whether changes in motivation indices would 
be related to changes in negative symptoms. We are presently in the process 
of data collection. The current findings will be updated with a larger sample.
id: 2084436

effecTs of lurasidone on hosTiliTy in 
paTienTs WiTh an acuTe eXacerbaTion 
of schizophrenia: a pooled posT hoc 
analysis of five shorT-Term sTudies

leslie citrome1; andrei pikalov2; michael Tocco3; Jay hsu2; 
antony loebel2

1. New York Medical College, Valhalla, NY, USA; 2. Sunovion 
Pharmaceuticals Inc., Fort Lee, NJ, USA; 3. Sunovion 
Pharmaceuticals Inc., Marlborough, MA, USA

Background: This post hoc analysis evaluated the efficacy of lurasidone for 
reducing hostility in patients hospitalized with an acute exacerbation of 
schizophrenia.

Methods: individual patient data were pooled from 5 double-blind, 
placebo-controlled, 6-week studies of  fixed-dose, once-daily lurasidone 
(40-160 mg/d). The primary outcome measure was the overall change 
from baseline to week 6 on the hostility item (p7) of  the positive and 
negative syndrome scale (panss) in patients with evidence of  hos-
tility at baseline (as defined by a score of  ≥2 on the panss hostility 
item). Treatment group differences were analyzed using a mixed-model 
repeated-measures (mmrm) analysis, with and without adjustment for 
the presence of  positive symptoms of  schizophrenia and somnolence as 
covariates.
Results: a total of 1148 patients met the criteria for hostility at baseline: 775 
lurasidone-treated and 373 placebo-treated patients. lurasidone was signifi-
cantly superior to placebo in reducing the panss hostility item throughout 
the 6-week study period starting at Week 1 (p=0.002) and at all subsequent 
study visits (p<0.001). To examine whether antihostility effects were inde-
pendent of improvement in positive symptoms, the mmrm model was 
adjusted for panss positive symptoms as a time-varying covariate. after 
controlling for changes in positive symptoms, lurasidone was found to be 
significantly better than placebo in decreasing the panss hostility item 
starting at Week 2 (p=0.014) and at every time point measured throughout 
the 6-week study period (p<0.05). The presence of somnolence was also 
added as a covariate to the model to control for its effect on hostility. in this 
analysis, lurasidone significantly reduced the panss hostility item relative 
to placebo beginning at Week 2 and at every time point measured thereafter 
(p<0.05), except for Week 6. The proportion of patients who demonstrated 
any improvement (≥1 point change) on the panss hostility item score from 
baseline to endpoint was 63.1% (489/775) for patients randomized to lur-
asidone and 55.0% (205/373) for patients randomized to placebo (number 
needed to treat=13; 95% confidence interval, 8-49).
Conclusion: The results of this post hoc analysis showed that lurasidone 
significantly improved symptoms of hostility compared with placebo. This 
was a specific antihostility effect; improvement in hostility was found to be 
independent of change in other positive symptoms, as well as somnolence.
funding: sunovion pharmaceuticals inc.
id: 2087816

hoW should We develop neW 
anTipsychoTics? currenT clinical paThs 
forWard

robert r conley, m.d.
1. Biomedicines, Eli Lilly and Company, Annapolis, MD, USA; 
2. Psychiatry, University of Maryland, Baltimore, MD, USA

Background: There have been a large number of failed efforts to develop 
truly novel therapies for schizophrenia, and many pharmaceutical compa-
nies are considering whether this area should remain a priority for novel 
drug development.
Methods: This talk will briefly review the current results of trials of novel 
therapies for schizophrenia, using publically available data. discussion of 
possible paths forward which could lead to the actual development of clini-
cally relevant novel therapies for schizophrenia will be discussed from the 
author’s perspective as a development leader within the pharmaceutical 
industry.
Results: While it remains possible to develop new antipsychotics based 
on dopamine-d2 antagonism or partial agonism, major efforts involving 
novel pharmacology have failed to produce new clinical treatments. This 
includes efforts to develop novel therapies for acute psychosis, cognitive 
deficits, and negative symptoms associated with schizophrenia. current 
preclinical efforts suggest that exposure to d2 antagonists may irrevers-
ibly alter neuronal physiology in a manner that decreases the likelihood 
of  response to other therapies. however, clinical trials suggest this effect 
may not be categorical, with relatively brief  exposures to d2 antagonists 
possibly not leading to treatment resistance to other therapies. major 
efforts by large pharmaceutical companies have led to late phase iii 
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efficacy failures to the degree that our ability to develop new treatments 
for schizophrenia is being effected.
Conclusion: a  major change in the development of  new treatments for 
schizophrenia is warranted. current animal models do not reliably trans-
late into the clinic. human research must separate between observational 
and treatment relevant therapy. both are needed, but government fund-
ing of  research should be more balanced. preclinical studies of  treatment 
response dependent on no exposure to dopamine antagonists are not 
clinically relevant now or in the foreseeable future. genetic modeling of 
response, methods of  maintaining reemission, modeling relevant func-
tional outcomes, and treating prodromal relapse conditions, such as sleep 
disturbance, may all lead to useful new therapies. We need to decide, as 
a field, if  treatment research itself  is relevant in our area, and act if  we 
decide it is important.
id: 2114466

cardiomeTabolic risk in firsT-episode 
schizophrenia-specTrum disorders

christoph ulrich correll, m.d.
Psychiatry Research, The Zucker Hillside Hospital, Glen Oaks, 
NY, USA

Background: individuals with schizophrenia have high cardiovascular 
morbidity and premature mortality. however, risk status and moderators/
mediators in the earliest illness stages are less clear.
Methods: We assessed cardiometabolic risk in first-episode schizophrenia-
spectrum disorders (fes) and its relationship to illness duration, and 
antipsychotic treatment duration and type, using baseline results of the 
nimh-funded recovery after an initial schizophrenia episode (raise) 
study. patients aged 15-40  years fes and <6  months lifetime antipsy-
chotic treatment were assessed at 34 community mental health facilities. 
pre-baseline antipsychotic treatment was based on community clinician’s/
patient’s decision.
Results: in 394/404 subjects with cardiometabolic data 
(age=23.6 ± 5.0 years) with 47.3 ± 46.1 days of  antipsychotic treatment, 
49.3% were obese/overweight (23.1%/26.2%), 50.8% smoked, 46.3% had 
dyslipidemia, 39.9% had pre-hypertension, 10.0% had hypertension, 
and 13.2% had metabolic syndrome. prediabetes (glucose-based=4.0%, 
hba1c-based=15.4%) and diabetes (glucose-based=3.0%, hba1c-
based=2.9%) were less frequent. Total psychiatric illness duration cor-
related significantly with higher body composition markers, whereas 
antipsychotic treatment duration correlated significantly with higher 
metabolic variables. olanzapine was associated with higher triglycerides, 
insulin and insulin resistance, whereas quetiapine was associated with 
higher triglyceride/hdl-cholesterol levels.
Conclusion: These data underscore that prevention of/early interventions 
for psychiatric illness and treatment with lower-risk agents, routine antipsy-
chotic adverse effect monitoring and smoking cessation interventions are 
essential from the earliest illness phases.
id: 2140780

long-Term safeTy of breXpiprazole 
(opc-34712) in schizophrenia: resulTs 
from TWo 52-Week open-label sTudies

christoph ulrich correll, m.d.1; aleksandar skuban2; John 
ouyang2; emmanuelle Weiller3; catherine Weiss2

1. The Zucker Hillside Hospital, Glen Oaks, NY, USA; 2. Otsuka 
Pharmaceutical Development and Commercialization Inc, 
Princeton, NJ, USA; 3. H. Lundbeck A/S, Valby, Denmark

Background: The long-term safety and tolerability of brexpiprazole were 
evaluated in patients with schizophrenia, based on pooled data from two 
large open-label extension studies.
Methods: These two studies were open-label, 52-weeks, flexible-dose 
(study 1 [ncT01649557]: 1 to 6mg/day and study 2 [ncT01397786]: 1 
to 4mg/day) studies with brexpiprazole. study 1 enrolled patients who 
had completed a phase ii study (ncT00905307) while study 2 enrolled 
de novo patients as well as patients who had completed one of  the two 
pivotal phase iii studies in acute schizophrenia (ncT01396421 or 
ncT01393613). as study 2 is still ongoing, the data presented are based 
on a data-cut from 31 Jan 2014.
Results: a total of 813 patients entered the studies [28 from study 1 and 
785 from study 2 of which 223 were de novo patients]. of these, 26.3% 
(214/813) completed 52 weeks of treatment. adverse events reported by 
≥5% of the patients in the extension studies were schizophrenia (12.2%), 
insomnia (9.1%), weight increased (7.4%), headache (5.8%), agitation 
(5.3%), and akathisia (5.0%); the adverse event profile was similar to what 
was observed in the short-term lead-in studies. The mean weight gain was 
1.3kg at week 26 (n=406) and 2.0kg at week 52 (n=213) for the observed 
cases, and 0.6% (5/813) of patients discontinued due to treatment-emer-
gent adverse events associated with weight increase. The increases in body 
weight were not accompanied by meaningful changes in lipid profiles or 
glycemic parameters.
Conclusion: long-term treatment with brexpiprazole (1 to 6mg daily) was 
safe and well tolerated in patients with schizophrenia, as evaluated in two 
open-label extension studies.
id: 2089877

updaTe on The pharmacological 
TreaTmenT and clinical predicTors of 
TherapeuTic response To anTipsychoTics 
in firsT-episode schizophrenia

christoph ulrich correll, m.d.; maren carbon
Psychiatry Research, The Zucker Hillside Hospital, Glen Oaks, 
NY, USA

Background: The successful management of first episode of schizophre-
nia cannot be overestimated, as achieving response and remission early on 
set the stage for the remaining illness trajectory and chances for recovery. 
conversely, prolonged psychosis and relapse have been shown to negatively 
impact the biopsychosocial aspects of patients’ lives.
Methods: literature review of predictors of therapeutic response to anti-
psychotics and remission in first episode schizophrenia with a focus on syn-
thesizing the literature from the last decade.
Results: most identified clinical outcome predictors were non-specific 
and/or non-modifiable. non-modifiable predictors for poor odds of 
response or remission include male sex, younger age at disease onset, 
poor premorbid adjustment and severe baseline psychopathology. 
modifiable risk factors that clinicians can act upon include longer dura-
tion of  untreated illness, non-adherence to antipsychotics, comorbidities 
(especially substance misuse), lack of  early antipsychotic response and 
lack of  improvement with non-clozapine antipsychotics, predicting clo-
zapine response.
Conclusion: few reproducible predictors of  early therapeutic outcome 
have been identified, but some modifiable variables should inform treat-
ment strategies and service development. it is hoped that this limited 
number of  reliable outcome predictors in first episode schizophrenia 
will increase as pathophysiological understanding broadens, meaningful 
patient subgroups can be delineated, and/or additional treatments with 
novel mechanisms of  action for specific aspects of  schizophrenia become 
available.
id: 2115700
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incorporaTing neW Technologies in 
clinical Trials: a sponsor perspecTive

Josephine cucchiaro, phd
Clinical Development, Sunovion Pharmaceuticals, Fort Lee, NJ, USA

Background: new technologies are changing the way sponsors view clinical 
trials and the data generated by them.
Trial sponsors are assessing a range of new technologies to optimize trial 
management for success. for example, as remote access to real-time data 
becomes more easily and reliablly generated, we are able to monitor trial 
progress, data quality and patient compliance from the time of first patient 
randomized. patient recruitment, selection and evaluation are all evolving 
based on new approaches.
This talk will discuss how one sponsoring company is assessing these new 
technologies and trends,and integrating them specifically in neuroscience 
clinical programs.
Methods: a  review of company initiatives regarding integrating new 
technologies
Results: n/a
Conclusion: our future trials will incorporate several new technologies to sup-
port ‘smart’ trials in the future, to improve success rates and increase efficiency.
as an example these will enable investigators to identify appropriate 
patients, support their patient recruitment efforts, provide electronic source 
data entry, monitor patient compliance on a daily, real-time basis, track site 
enrollment trends and allow sponsor to remotely monitor data for quality. 
These technologies will allow sponsors to collect more accurate data, in a 
more timely manner,for more rapid drug development.
The implications of this for investigators will be discuss.
id: 2121129

TraJecTory of cariprazine TreaTmenT 
effecTs across schizophrenia 
sympToms: posT hoc analysis of a 
randomized, double-blind, placebo- 
and acTive-conTrolled Trial

andrew J cutler, md1; suresh durgam, md2; kaifeng lu, phd2; 
adam ruth3; istván laszlovszky4; györgy nemeth4; herbert y 
meltzer5

1. Florida Clinical Research Center, LLC, Bradenton, IL, USA; 
2. Forest Research Institute, Jersey City, NJ, USA; 3. Prescott 
Medical Communications Group, Chicago, IL, USA; 4. Gedeon 
Richter Plc, Budapest, Hungary; 5. Northwestern Feinberg School 
of Medicine, Chicago, IL, USA

Background: clinical trials with cariprazine (car) have shown efficacy in 
adults with acute exacerbation of schizophrenia. a  post hoc analysis of 

a phase 3 study (ncT01104766) evaluated the trajectory of car effects 
across a range of schizophrenia symptoms.
Methods: patients received car 3 mg/d (n=155), car 6 mg/d (n=157), 
aripiprazole 10 mg/d (ari) (n=152), or placebo (n=153) for 6 weeks of dou-
ble-blind treatment. The primary efficacy outcome was change from base-
line to Week 6 in panss total score (adjusted for multiplicity). additional 
efficacy analyses included change in panss positive and negative subscale 
scores. post hoc analysis included changes in panss general psychopathol-
ogy and cognitive (items p2, n5, n7, g10, and g11) subscale scores.
Results: least squares mean differences (lsmds) from placebo in panss 
total score were: car 3 mg/d, -6.0, P=.0044; car 6 mg/d, -8.8, P<.0001; 
ari, -7.0, P=.0008. significant advantage over placebo was observed at 
Week 1 with car 6 mg/d, Week 3 with car 3 mg/d, and Week 1 with ari. 
both doses of car and ari showed significantly greater improvements on 
all 4 panss subscales at Week 6 (Table). car 6 mg/d was associated with 
early improvement on each panss subscale (at Week 2 for positive, gen-
eral psychopathology, and cognitive scores; at Week 1 for negative scores). 
car 3 mg/d showed significant improvement vs placebo by Week 3 for all 
4 subscales. ari showed early improvement on positive (Week 1), general 
psychopathology (Week 1), and negative (Week 2) subscales; for cognitive 
symptoms, significant advantage vs placebo was seen at Week 3. lsmds vs 
placebo at Week 6 were numerically higher in the car 6 mg/d relative to 
car 3 mg/d and ari for all 4 panss subscale scores.
Conclusion: in patients with schizophrenia, treatment with car 6 mg/d 
resulted in significant and sustained improvement vs placebo within 2 
weeks across all panss symptoms domains. car 3 mg/d also demon-
strated efficacy on all panss outcomes, with significant advantage over 
placebo within 3 weeks of treatment initiation.
id: 2086005

randomized conTrolled Trial of 
n-aceTylcysTeine for cogniTion and 
eeg correlaTes in schizophrenia

michael c davis, m.d., ph.d.1,4; J k Wynn, ph.d.2,3; katherine 
Weiner, ba2,3; gerhard s hellemann, ph.d.2; michael f green, 
phd2,3; stephen r marder, m.d.2,3

1. Psychiatry & Behavioral Sciences, Baylor College of Medicine, 
Houston, TX, USA; 2. Psychiatry & Biobehavioral Sciences, 
UCLA Semel Institute, Los Angeles, CA, USA; 3. Mental Illness 
Research, Education, and Clinical Center, VA Greater Los Angeles, 
Los Angeles, CA, USA; 4. Mental Health Care Line, Michael 
E. DeBakey VA Medical Center, Houston, TX, USA

Background: schizophrenia is associated with significant neurocognitive 
deficits which predict poor functioning. electrophysiological (eeg) bio-
markers related to cognitive dysfunction in schizophrenia have been linked 
to abnormal nmda glutamatergic neurotransmission. n-acetylcysteine 

positive symptoms negative symptoms psychopathology cognitive

lsmd by 
visit

car 
3 mg

car 
6 mg

ari  
10 mg

car 
3 mg

car 
6 mg

ari  
10 mg

car 
3 mg

car 
6 mg

ari  
10 mg

car 
3 mg

car 
6 mg

ari 
10 mg

Week 1 -0.0 -0.6 -0.7* -0.5* -0.7* -0.5 -0.3 -0.8 -1.2* -0.1 -0.3 -0.3
Week 2 -0.4 -1.5* -1.3* -0.4 -0.9* -0.9* -0.4 -2.1* -2.2* -0.0 -0.5* -0.4
Week 3 -1.3* -1.8* -1.9* -1.1* -1.4* -1.5* -2.1* -3.3* -3.4* -1.0* -1.1* -1.0*
Week 4 -2.3* -2.7* -2.9* -1.2* -1.4* -1.2* -3.7* -4.8* -4.9* -1.2* -1.2* -1.0*
Week 5 -2.1* -2.7* -2.7* -1.4* -1.8* -1.1* -3.3* -4.4* -4.8* -1.4* -1.4* -1.2*
Week 6 -1.5* -2.2* -1.9* -1.4* -1.7* -1.2* -2.9* -4.7* -3.8* -1.2* -1.2* -1.0*

*p<.05 vs placebo

change in panss subscale scores (lsmd vs placebo)
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(nac) is an amino acid that modulates nmda receptor function and has 
been previously shown to improve clinical symptoms of schizophrenia. The 
current pilot study evaluated whether nac could improve cognitive func-
tion and related eeg biomarkers.
Methods: 26 adult outpatients with schizophrenia were randomized (dou-
ble-blind) to receive 1200mg nac or placebo twice daily for 8 weeks as 
an adjunct to antipsychotic treatment. patients were assessed at baseline, 
4 weeks, and 8 weeks on measures of  clinical psychopathology (positive 
and negative syndrome scale (panss); clinical assessment interview 
for negative symptoms (cains); clinical global impression (cgi)), 
cognition (maTrics consensus cognitive battery (mccb)), and side 
effects. participants also underwent an eeg assessment battery examining 
mismatch negativity, gamma oscillation power and synchrony, and visual 
cortical neuroplasticity. generalized linear mixed models for repeated 
measures were used to compare effects of  nac vs. placebo across the 
8 weeks.
Results: 17 participants completed all study visits (8 who received nac 
and 9 who received placebo). There were no significant effects of nac 
vs. placebo on the panss total score (p=.494) or subscales; the cains 
(p=.211 on motivation/pleasure and p=.751 on expression scales); the cgi 
(p=.595); or the mccb composite score (p=.830) or subdomain scores. 
eeg data on mismatch negativity, gamma oscillations, and the visual corti-
cal plasticity paradigm are undergoing analysis and will be presented. The 
treatment was generally well-tolerated, with gastrointestinal complaints 
representing the most commonly reported side effect.
Conclusion: This study demonstrates the feasibility of assessing clinical 
symptoms and eeg biomarkers in a longitudinal clinical trial evaluating a 
potential treatment for schizophrenia. in our limited sample size, we found 
no evidence supporting nac for improving clinical symptoms or cogni-
tive deficits of schizophrenia. analysis of eeg data will determine whether 
nac had measurable effects on electrophysiological biomarkers related to 
cognition and nmda glutamatergic function.
id: 2086799

analysis of efficacy and meTabolic 
TolerabiliTy profile from TWo phase 
3 sTudies of breXpiprazole in paTienTs 
WiTh acuTe schizophrenia

ruth duffy1; John ouyang2; aleksandar skuban2; anna eramo3; 
John m kane, md4

1. Otsuka America Pharmaceutical Inc, Princeton, NJ, USA; 
2. Otsuka Pharmaceutical Development and Commercialization 
Inc, Princeton, NJ, USA; 3. Lundbeck LLC, Deerfield, IL, USA; 
4. The Zucker Hillside Hospital, Glen Oaks, NY, USA

Background: in two phase 3 clinical studies (230 and 231; ncT01393613 
and ncT01396421), brexpiprazole (a rationally designed serotonin-dopa-
mine activity modulator) demonstrated statistically significant efficacy 
compared with placebo and favorable tolerability for patients with acute 
schizophrenia. This analysis examined the secondary endpoints and meta-
bolic parameters from these trials for additional information on the profile 
for brexpiprazole 2mg and 4mg.
Methods: secondary endpoints assessed in the clinical studies as change 
from baseline to week 6 included: clinical global impression severity 
of illness (cgi-s) and improvement (cgi-i); personal and social 
performance scale (psp); subscales of the panss, including positive and 
negative symptoms, excited component (pec), and marder factor scores; 
discontinuation due to lack of efficacy; and response rate (improvement 
of ≥30% from baseline in panss Total score or cgi-i score of 1 or 2). 
metabolic parameters were assessed through body weight and cardiome-
tabolism-related laboratory measurements.
Results: in both studies, brexpiprazole 4mg showed improvements in cgi-i 
and cgi-s compared with placebo (p=0.0002-0.0422). The panss subscales 
for positive and negative symptoms, pec excitability component, marder fac-
tors for negative symptoms, disorganized thought and uncontrolled hostility, 
and response rates also supported efficacy of the 4mg dose compared with 
placebo in both studies. a moderate increase in body weight was observed 
(1.23-1.89kg vs 0.35-0.42kg for placebo) but with little evidence of clinically 
relevant adverse effects on metabolic parameters compared to placebo (Table).
Conclusion: brexpiprazole demonstrates clinical efficacy in patients with 
acute schizophrenia in both primary and most secondary endpoints. 
consistent effects were seen across studies at the 4mg dose, with one 
study demonstrating efficacy at the lower dose of  2mg.The clinical pro-
file of  brexpiprazole appears to be consistent with its pharmacological 
profile.
id: 2092605

The effecT of bilaTeral Transcranial 
direcT currenT sTimulaTion on 
mismaTch negaTiviTy and p300 in 
schizophrenia

Walter dunn1,2; yuri rassovsky, ph.d.4; Jonathan Wynn1,2; allan 
Wu3; marco iacoboni2,5; albert chung3; gerhard helleman2; 
michael green2,1

1. Mental Illness Research Education Clinical Center, Department 
of Veteran Affairs VISN-22, Los Angeles, CA, USA; 2. Psychiatry 
and Biobehavioral Sciences, UCLA Semel Institute for 
Neuroscience, Los Angeles, CA, USA; 3. Neurology, UCLA, Los 
Angeles, CA, USA; 4. Psychology and Gonda Multidisciplinary 

mean change from baseline to last visit

study 230 study 231

parameter (units) brexpiprazole 2mg 
mean (sd) [n]

brexpiprazole  
4mg mean (sd) [n]

placebo
mean (sd) [n]

brexpiprazole 2mg 
mean (sd) [n]

brexpiprazole 4mg 
mean (sd) [n]

placebo
mean (sd) [n]

hdl-c, fasting
(mg/dl)

3.73 (28.20)
[172]

1.79 (27.10)
[171]

-3.35 (28.84)
[162]

1.33 (9.91)
[163]

0.48 (7.26)
[159]

-1.21 (8.91)
[163]

ldl direct, fasting
(mg/dl)

1.36 (22.76)
[170]

2.15 (22.25)
[170]

-1.51 (26.63)
[162]

-0.70 (28.00)
[162]

2.57 (26.79)
[157]

-2.12 (24.70)
[163]

Triglycerides, fasting (mg/dl) -1.32 (85.46)
[172]

-4.85 (81.31)
[171]

1.54 (46.94)
[162]

-1.45 (66.35)
[163]

6.76 (69.54)
[159]

-0.79 (72.54)
[163]

glucose, fasting
(mg/dl)

-1.12 (15.31)
[171]

2.12 (14.38)
[171]

0.71 (14.53)
[162]

0.70 (17.84)
[162]

1.13 (14.72)
[158]

0.13 (15.40)
[163]

body Weight
(kg)

1.31 (3.45)
[180]

1.26 (3.28)
[184]

0.24 (2.78)
[181]

1.07 (3.41)
[183]

1.12 (3.35)
[178]

0.09 (2.72)
[181]
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Brain Research Center, Bar-Ilan University, Ramat-Gan, Israel; 
5. Ahmanson-Lovelace Brain Mapping Center, UCLA, Los 
Angeles, CA, USA

Background: schizophrenia (sz) is an illness characterized by deficits in 
neurocognition and early sensory processing. current treatments focus on 
management of positive symptoms, but have little impact on neurocogni-
tion and sensory processing, both of which are significant predictors of 
long term functional outcome. Transcranial direct current stimulation 
(tdcs) is a novel non-invasive neuromodulatory technique that has been 
shown to reduce hallucinations and improve working memory in sz. in the 
current study we examined the effects of tdcs on neural measures of basic 
auditory processing (mismatch negativity, mmn) and cognitive processing, 
the p300 oddball response.
Methods: 30 outpatients with sz were randomized into a single-blinded 
between subjects study with 10 subjects each receiving bilateral anodal, 
cathodal, or sham tdcs (active tdcs- 30 min, 2ma). active stimulation 
was delivered through two 5X7 cm electrodes (0.02ma/cm2) placed bi-fron-
tally at fp1 and fp2 positions (same polarity), with a reference electrode 
placed on the upper arm. subjects underwent the erp protocol at baseline 
and one week later approximately 1 hr after receiving a single tdcs stimula-
tion. mmn and p300 amplitudes were measured as the mean of activity in 
the 135-205ms and 250-350ms latency range, respectively.
Results: anodal stimulation yielded a significant decrease (p<0.02) in the 
mmn amplitude (post-stimulation verses baseline). no statistically signifi-
cant changes in mmn amplitude were observed for cathodal or sham con-
ditions. The p300 measure did not demonstrate significant changes for any 
of the three stimulation conditions. all subjects tolerated the stimulation 
procedure with no reports of adverse events or dropouts.
Conclusion: The change in mmn amplitude after bifrontal anodal stimu-
lation is the first demonstration that a single bilateral session is sufficient 
to affect change in an auditory erp signal in sz. These findings support 
the model-adjustment hypothesis where mmn is generated through a 
comparison of current auditory input verses preceding auditory context 
via top-down modulation of the auditory cortex by the prefrontal cor-
tex. The coordinated connectivity of these two cortices may explain why 
modulation of one region without concurrent stimulation of the other 
disrupts a homeostatic balance in the network resulting in a diminished 
mmn response. That treatment of impaired networks in schizophrenia 
may require simultaneously targeting multiple nodes of a given network in 
order to improve functioning.
id: 2075093

cogniTive enhancemenT Therapy in 
subsTance misusing schizophrenia: 
resulTs of an 18-monTh feasibiliTy Trial

shaun m eack, ph.d.1,2; susan s hogarty2; deborah p 
greenwald2; maralee y litschge2; summer alexandra mcknight, 
msed1; srihari s bangalore2; michael pogue-geile, ph.d.3,2; 
matcheri s keshavan4; Jack r cornelius2

1. School of Social Work, University of Pittsburgh, Pittsburgh, PA, 
USA; 2. Department of Psychiatry, University of Pittsburgh School 
of Medicine, Pittsburgh, PA, USA; 3. Department of Psychology, 
University of Pittsburgh, Pittsburgh, PA, USA; 4. Department of 
Psychiatry, Harvard Medical School, Boston, MA, USA

Background: substance use is a frequent problem in schizophrenia, and 
although many substance misusing patients with the disorder also expe-
rience considerable cognitive impairments, such individuals have been 
routinely excluded from clinical trials of cognitive remediation that could 
support their functional and addiction recovery. This study conducted a 
small-scale feasibility trial of cognitive enhancement Therapy (ceT) in 

substance misusing schizophrenia patients to assess the feasibility and effi-
cacy of implementing comprehensive neurocognitive and social-cognitive 
remediation in this population.
Methods: a total of 31 schizophrenia outpatients meeting addiction sever-
ity criteria for alcohol and/or cannabis use were randomized to 18 months 
of ceT or usual care. comprehensive measures of cognition, functional 
outcome, and substance use were assessed prior to treatment and every 
6 months for 18 months. general linear mixed-effects models were used to 
examine differential changes in cognition and behavior over the course of 
the study between patients treated with ceT versus usual care.
Results: feasibility findings indicated high degrees of  satisfaction with 
ceT, but also presented significant challenges in the recruitment and 
retention of  substance misusing patients, with high levels of  attrition 
over the study period, primarily due to symptom instability. intent-to-
treat efficacy analyses showed large and significant differential improve-
ments in neurocognition (d = .86), social cognition (d = 1.13), and social 
adjustment (d = .92) favoring ceT. further, individuals treated with ceT 
demonstrated significant reductions in alcohol use over the course of 
treatment.
Conclusion: once engaged and stabilized, ceT is a feasible and potentially 
effective treatment for cognitive impairments in patients with schizophrenia 
who misuse alcohol and/or cannabis. substance misusing patients who are 
able to engage in treatment may be able to benefit from cognitive remedia-
tion, and the treatment of cognitive impairments may help improve sub-
stance use outcomes among this underserved population.
id: 2097040

invesTigaTing The raTes and 
conseQuences of relapse afTer 
TreaTmenT disconTinuaTion in 
schizophrenia

robin emsley, md; bonginkosi chiliza, md; laila asmal
Psychiatry, Stellenbosch University, Cape Town, South Africa

Background: antipsychotic maintenance clinical trials consistently report 
benefits for patients treated with antipsychotics versus those receiving 
placebo. however, in real world settings multiple relapses characterise the 
course of illness for most patients with schizophrenia. despite this, the 
nature and consequences of these relapse episodes has not been extensively 
researched.
Methods: We conducted a systematic review investigating relapse rates 
after treatment discontinuation and a further review to investigate the 
consequences of  relapse. We also report on two studies investigating the 
pre-and post-relapse treatment response, one in a first-episode sample 
and the other in a multi-episode sample. We sought evidence for “super-
sensitivity psychosis” by comparing the phenomenology of  the relapse 
events, and assessed whether relapse events played a role in treatment 
non-response.
Results: relapse rates are very high when treatment is discontinued, even 
after a single psychotic episode, and rates are not influenced by duration of 
treatment. many patients relapse soon after treatment discontinuation and 
transition from remission to relapse is often abrupt. however, the nature 
of the relapse events was not consistent with “supersensitivity psycho-
sis”, but rather suggested re-emergence of the original illness. While most 
patients responded promptly to re-introduction of antipsychotic treatment 
after relapse, the response time was variable and notably, treatment failure 
emerged in about 1 in 6 patients. We did not find evidence of tolerance or 
breakthrough symptoms developing in patients receiving assured antipsy-
chotic treatment.
Conclusion: in the shorter term, continuous antipsychotic treatment is asso-
ciated with favourable outcomes. relapse may be a critical factor in the 
emergence of treatment failure.
id: 2114859
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vocaTional rehabiliTaTion for 
persons WiTh psychoTic disorders - The 
Jump sTudy

erik falkum, md, phd1,2; June ullevoldsæter lystad, 
psychologist2; helen bull2; stig evensen, ms2; ole klungsøyr2; 
Torill ueland2

1. Institute of Clinical Medicine, University of Oslo, Oslo, Norway; 
2. Dept of mental health and addiction, Oslo University hospital, 
Oslo, Norway

Background: although most people with schizophrenia want to work, 
unemployment rates remain high. employment holds several economic, 
social and psychological benefits for people with psychotic disorders. 
possible barriers to employment are related to both internal factors such as 
cognitive impairment and psychotic symptoms, and external factors such 
as stigma, service availability and benefits.
The purpose of the Jump (Job management program) study is to explore 
the feasibility of vocational rehabilitation for people with psychotic dis-
orders in a scandinavian welfare society, and to examine the association 
between employment and psychotic symptoms.
Methods: participants (n=148) were enrolled in a 10 months vocational 
rehabilitation program offering close collaboration between health- 
and vocational services, competitive or sheltered work and either 
cognitive remediation therapy (cr) or cognitive behavioral therapy 
(cbT) focusing on work related issues. participants were assessed with 
several clinical, neurocognitive, and functional measures - in the pres-
ent presentation we examine employment status, income status and 
sci-panss.
Results: at baseline (T1), 13 % of the participants were employed but none 
had paid work as their main income. at 10 months (T2), the employment 
rate had increased to 77 % and 5 % had paid work as their main income. in 
a matched comparison group receiving treatment as usual the correspond-
ing employment rates were 16% at T1 and 18% at T2. The symptom levels 
improved slightly, but significantly in both groups. The Jump participants 
worked on average 10.5 hours (sd = 7.3) per week during the last four weeks 
of the intervention. logistic regression analyses showed that for the average 
level of the different panss dimensions, a positive change in employment 
status was at least 33 times more likely in the Jump group compared to the 
comparison group. The group difference increased with the level of panss 
for all dimensions, which is interpreted as effect modification by panss. in 
other words, the benefit of the Jump intervention increased by increasing 
symptom levels.
Conclusion: The analyses suggest that people with psychotic disorders in 
a scandinavian welfare society are able to work, at least part time, both in 
competitive and sheltered settings, when given access to vocational rehabili-
tation and adequate support.
id: 2118613

undersTanding social siTuaTions (uss): 
a neW social cogniTive inTervenTion 
TargeTing Theory of mind and 
aTTribuTional bias in psychosis

Joanna m fiszdon, ph.d.1,2; david leland roberts, ph.d.3; david 
l penn4; morris david bell, ph.d.1,2

1. Psychiatry, Yale University School of Medicine, New Haven, 
CT, USA; 2. Psychology, VA Connecticut Healthcare System, West 
Haven, CT, USA; 3. Psychiatry, The University of Texas Health 
Sciences Center, San Antonio, TX, USA; 4. Psychology, University 
of North Carolina, Chapel Hill, NC, USA

Background: social cognition has been identified as a potential treat-
ment target for interventions aimed at improving social functioning in 

schizophrenia. While there are many efficacious interventions for affect rec-
ognition, there have been far fewer studies of, and more mixed results for, 
interventions targeting higher-order social cognitive domains like Theory 
of mind (Tom) and attributional bias (ab). We speculated that the lim-
ited efficacy of interventions targeting Tom and ab may be due to their 
task demands, i.e. cognitively taxing psychoeducation and discussion.
Methods: We developed a social cognitive intervention that limits cogni-
tive load by relying on methods that have previously been successfully used 
in neurocognitive remediation: errorless learning, hierarchical training, 
massed drill and practice, and verbal mediation, to name a few. module 
content was largely adapted from successful lab-based manipulations of 
Tom and ab. The new intervention, called understanding social situations 
(uss), is administered over the course of 7-10 sessions, and consists of four 
successive modules: (1) separating social facts from guesses; (2) making 
probability judgments and not jumping to conclusions about social situ-
ations; (3) determining others’ mental states; and (4) inducing a positive 
interpretive bias in ambiguous social situations.
Results: We have completed initial development and refinement, and are cur-
rently conducting a proof-of-concept, double-baseline pilot. participants 
who completed the pilot to date (n=18) report the training is easy and use-
ful. There is evidence that participants significantly increase their knowl-
edge of content presented during the training, and a moderate effect for 
improvements on a primary measure of ab, but not Tom. data from the 
completed pilot will be presented. We will also discuss the potential impacts 
of baseline social cognitive impairment and the psychometric properties of 
outcome measures on final study findings.
Conclusion: preliminary data suggest that higher-order social cognitive con-
tent can be successfully taught using neurocognitive remediation methods 
that lessen cognitive load. additional work will focus on further refining 
the intervention and examining its’ effects when embedded within more 
comprehensive rehabilitation programs that offer bridging opportunities.
id: 2092976

relapse prevenTion in schizophrenia: 
do choice of drug and rouTe of 
adminisTraTion maTTer?

Wolfgang fleischhacker
Medical University Innsbruck, Innsbruck, Austria

Background: The efficacy of maintenance treatment with antipsychotics is one 
of the best documented findings in clinical psychopharmacology. There is not 
a single prospective clinical trial in which antipsychotics where not shown to 
be superior to placebo and many studies using active comparators or case con-
trol designs support these findings. nevertheless, despite impressive nnTs of 
single digits, many psychiatrists still feel ambivalent to suggest long-term anti-
psychotic prophylaxis to patients and, many patients are reluctant to accept it.
choice of drug, mainly with respect to safety / tolerability and acceptance 
is felt to play a relevant role in this context. The field struggles with the diffi-
culties of translating results from clinical trials, which are based on average 
evaluations of side effects, to the individual patient.
secondly, ever since the introduction of long-acting i.m. depot antipsychotics 
their role in the long-term management of schizophrenia has been controversial. 
While some clinicians argue for their superior efficacy compared to oral antipsy-
chotics based on enhanced compliance management, others hold reduced patient 
autonomy and limitations in the possibilities for dose adjustment against them.
Methods: comparative clinical trials have been performed to inform prac-
ticing clinicians with respect to relapse prevention using oral antipsychot-
ics. prominent examples include caTie and eufesT. similarly, depot 
antipsychotics have been compared to oral medications.
Results: findings have been controversial with respect to choice of antipsy-
chotic and route of administration. studies have made clear that a simplis-
tic differentiation into “typical” and “atypical” medications is not clinically 
meaningful. drugs in the respective groups differ significantly from each 
other. stage of illness also appears to play a role. similarly, trials comparing 
depots to oral antipsychotics have not provided unequivocal results.
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Conclusion: often, controversial findings can be explained by method-
ological differences between studies. This also has a considerable impact 
on meta-analyses.
i will review the relevant literature and provide a critical appraisal of avail-
able findings. next to that, suggestions for trial designs relevant to every 
day clinical decision making will be presented.
id: 2118493

long-acTing inJecTable anTipsychoTics 
in firsT episode schizophrenia

Wolfgang fleischhacker
Medical University Innsbruck, Innsbruck, Austria

Background: depot antipsychotics were introduced in the 1960s, haloperidol 
decanoate being the first approved compound. since then a number of anti-
psychotics, including new generation drugs, have been made available as i.m. 
depots. despite sound efficacy regarding their efficacy / tolerability profiles in 
relapse prevention studies their use is often restricted to chronically ill schizo-
phrenia patients with long disease histories and erratic compliance behavior.
Methods: The relevant literature was surveyed using a pubmed search.
Results: despite increasing evidence that early episode schizophrenia 
patients show much better treatment response than those with chronic ill-
ness, and that these patients present a significant challenge with respect to 
adherence, the use of depots in this group of patients has hardly been con-
templated and, consequently hardly studied. only a few small scale clini-
cal trials have evaluated the effectiveness of depots in first episode patients. 
These studies provide strong preliminary support for an earlier use of these 
compounds.
Conclusion: The evidence will be reviewed and critically discussed. advantages 
of the early use of depot antipsychotics will be balanced against potential risks. 
clinicians and patients attitudes need to be weighed into this decision process.
id: 2116188

paliperidone palmiTaTe TreaTmenT 
response in early and chronic illness 
schizoaffecTive disorder paTienTs

dong-Jing fu, md1; c bossie, phd1; i Turkoz, phd2; l 
mahalchick1; l alphs, md, phd1

1. Scientific Affairs, Janssen LLC, Titusville, NJ, USA; 2. Research 
& Development, Janssen LLC, Titusville, NJ, USA

Background: schizoaffective disorder (sca) presents with mixed symptoms 
of psychosis, depression, and mania, and is associated with significant func-
tional impairment. once-monthly paliperidone palmitate (pp), as mono-
therapy or adjunctive treatment, significantly reduced relapse risk in the first 
placebo (pbo)-controlled, relapse-prevention sca study (ncT01193153). 
exploratory analyses examined pp treatment response in patients with sca 
early in their illness and those with a longer duration of illness.
Methods: subjects stabilized (psychotic and mood symptom scores) in 
a 25-week open-label (ol)-phase could enter the 15-month double-
blind (db) relapse-prevention phase. ol phase: early- (diagnosis 
<5 years) and chronic-illness (≥5 years) subpopulations were evaluated 
for changes at endpoint in panss, hamd, ymrs, and psp (between 
group: t-test; within group: paired t-test); ol adverse events (aes) were 
summarized. percentages of  early- and chronic-illness subjects meeting 
ol-stabilization criteria and entering db-phase were compared (chi-
square test). db phase: time-to-relapse kaplan-meier estimates were 
determined for pp vs pbo in each subpopulation; risk of  relapse was 
assessed (hazard ratios, 95%ci; cox proportional hazards models); and 
aes summarized.

Results: 667 (206 early; 461 chronic) subjects enrolled in the ol pp treat-
ment phase. ol phase: significant within treatment group improvements 
were observed in symptom and functioning scores (panss, hamd, 
ymrs, and psp, all p<0.001), with greater improvements in the early- ver-
sus chronic illness subpopulations (all p<0.05). in the early- and chronic- 
illness subpopulations, respectively, the most common adverse events were 
akathisia (5.8%; 13.4%), injection site pain (7.3%; 12.1%), and insomnia 
(7.8%; 11.1%). a higher percentage of early- than chronic-illness patients 
met ol-stabilization criteria (70.4% [143/203] and 60.0% [270/450], respec-
tively; p=0.01) and entered db randomization (57.8% [119/206] and 46.6% 
[215/461]; p=0.008). db phase: significantly fewer early illness subjects 
treated with pp than pbo relapsed (10.2% vs 30.0%, p=0.014; hr 2.8 [95% 
ci 1.11, 7.12; p=0.029]). significantly fewer chronic illness subjects treated 
with pp than pbo relapsed (18.1% vs 35.5%, p=0.001; hr 2.38 [95% ci 
1.37, 4.12; p=0.002]).
Conclusion: exploratory analyses suggest that early versus later treatment 
with pp in sca results in greater symptom improvement and numerically 
lower relapse rates.
supported by Janssen scientific affairs, llc.
id: 2081116

a QuanTiTaTive sysTems pharmacology 
sTudy of The combinaTion of 
galanTamine and memanTine for 
cogniTive impairmenT in schizophrenia

hugo geerts, phd; athan spiros
In Silico Biosciences, Berwyn, PA, USA

Background: galantamine is an acetylcholinesterase inhibitor with alloste-
ric potentiating effects on nicotinic receptors (nachr) and memantine is a 
weak nmda-antagonist with preferential affinity against the excitatory-
inhibitory synapses in cortical networks. both compounds are approved 
for alzheimer’s disease, but their individual effect in cognitive impairment 
in schizophrenia (cias) has yielded equivocal results. a recent position 
paper suggests that their combination, although untested might be more 
effective.
Methods: We use an advanced version of a computer-based Quantitative 
systems pharmacology (Qsp) platform, a mechanism-based computer 
model of the relevant humanized cortical networks that has been developed 
for clinical readouts in psychiatry and neurology, has been calibrated with 
group average clinical data and has been able to blindly and correctly pre-
dict an unexpected clinical outcome in schizophrenia and alzheimer’s dis-
ease (ad). The model has been calibrated for clinical cognitive outcomes in 
conditions of chronic schizophrenia.
Results: galantamine has a modest effect on cognition in cias as a 
stand-alone in the computer model, while memantine has a much smaller 
impact. however the combination shows a clear synergistic effect. The 
effect of  increased nachr desensitization induced by smoking affects 
the degree of  synergism. donepezil’s effect is only additive to meman-
tine, suggesting an important contribution of  nicotinic receptor allosteric 
potentiation. We also tested the effect of  the combination on a pathology 
that is more representative of  early psychosis. finally the impact of  the 
common genotypes comTval136met and 5-hTTlpr and the heterozy-
gous microdeletion on 15q13.3, leading to lower expression of  a7 nachr 
was simulated.
Conclusion: galantamine interacts in a complex way with memantine due to 
the effect of nachr-mediated effects on glutamate and gaba. The com-
bination of memantine and galantamine has potential in reversing cognitive 
impairment in schizophrenia in conditions of chronic schizophrenia; how-
ever clinical trials need to proceed cautiously as smoking conditions and 
genotypes might affect the outcome. Qsp is a platform that possibly can 
generate useful insights on the optimal conditions for such clinical trials.
id: 2118555
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dopamine-1 recepTor sTimulaTion 
in schizophrenia: a randomized, 
clinical Trial

ragy girgis; Jared van snellenberg; Judy Thompson; lawrence 
s kegeles, md, phd; roberto gil; andrew glass; melanie Wall; 
mark slifstein; anissa abi-dargham, md; Jeffrey lieberman
Columbia University, New York, NY, USA

Background: cognitive deficits are a core feature of schizophrenia. evidence 
from preclinical and human studies suggest that cortical hypodopaminergia 
may contribute to cognitive deficits in schizophrenia. The purpose of this 
trial was to test whether stimulation of dopamine-1 receptors via a full, 
selective agonist of the dopamine-1 receptor (dar-0100a) would improve 
cognitive deficits in schizophrenia.
Methods: We first performed a phase i, single, ascending dose trial of 
dar-0100a in order to identify a maximal tolerated dose of  dar-
0100a and to characterize the safety of  dar-0100a. We then random-
ized 49 clinically stable individuals with schizophrenia to 3 weeks of 
intermittent treatment with high dose (15mg), low dose dar-0100a 
(0.5mg) or placebo (normal saline). fmri bold imaging was used to 
evaluate the effects of  drug administration on patterns of  brain activ-
ity during performance of  a working memory task. effects on cognition 
were also assessed using the n-back, maTrics, and cogstate batteries. 
secondary objectives were to investigate the effects of  dar-0100a on 
negative symptoms.
Results: There were no observed treatment effects on either the bold 
fmri signal during working memory tasks, on working memory domains 
of  the maTrics battery, nor on other clinical measures. however, there 
were large effect size improvements in cognition as measured by the 
cogstate schizophrenia battery in only the high dose group, as well as 
improvements in attention on the maTrics battery in both treatment 
groups.
Conclusion: These results are mixed but do suggest a possible pro-cognitive 
effect of a full, d1 receptor agonist in schizophrenia. dar-0100a is lim-
ited by its pharmacokinetic profile. Therefore, other d1 agonists are needed 
to more fully test the efficacy of this mechanism for cognitive enhancement 
in schizophrenia and reconcile the findings from this trial.
id: 2118665

publicaTion impacT from nimh funded 
clinical Trials

nitin gogtay
NIMH, Rockville, MD, USA

Background: most major mental illnesses lack effective treatments, partially 
due to limited understanding of underlying disease mechanisms. recently, 
nimh has developed a focus on experimental therapeutics, where interven-
tions will also required to be used as scientific probes to understand disease 
mechanisms as well as tests of efficacy. simultaneously, nimh has also 
decided to improve the efficiency of clinical trials it funds.
Methods: in this presentation data will be presented on publication records 
of nimh funded clinical trials. We will identify how many trials were 
funded by the nimh during a specific period, and how many of those 
resulted in publications. We will present average time of publication from 
the origination of the trial and whether the data were made available for the 
use by other investigators after the trial completion. We will analyze cor-
relation between primary outcome proposed in the grant application and 
that presented in the publication.
Results: a recent report suggested that many of the nih funded clinical 
trials do not culminate in publication of their findings, and take a much 
longer time to completion than originally proposed. nimh trials are likely 
to follow a similar pattern of publication.

Conclusion: These analyses will provide a clearer understanding of the cur-
rent state of affairs of nimh funded clinical trials and data to make neces-
sary changes to improve the efficiency of nimh funded clinical trials.
id: 2119056

prior TreaTmenT WiTh haloperidol 
prevenTs anTipsychoTic-like acTions 
of a novel compound in mam 
schizophrenia model

anthony a grace, ph.d.; kathryn gill
Department of Neuroscience, University of Pittsburgh, Pittsburgh, 
PA, USA

Background: There is increased focus on gaba-glutamate balance in 
the limbic hippocampus as the pathological site that overdrives the da 
system in schizophrenia. however, drugs developed to target this state 
and that have shown promise preclinically have failed in clinical trials. 
however, one issue is that clinical trials are performed on patients that 
have received d2 blocking drugs for years before one week withdrawal 
and novel drug testing. since administration of  d2 blockers will strongly 
impact the brain, we examined whether 3 weeks of  haloperidol treat-
ment and 1 week withdrawal would impact the ability of  a novel gaba 
a alpha 5 positive allosteric modulator (alpha5pam) to restore da neu-
ron activity and behavioral response to amphetamine in mam schizo-
phrenia model rats.
Methods: pregnant dams were treated with mam at gestational day 17, 
and the offspring tested as adults (>pd65). haloperidol (0.6mg/kg, po) 
was administered for 21 days, followed by 7 days withdrawal before the rats 
were given the alpha5 pam sh-053-2’f-r-ch3 (10 mg/kg ip) 20 min prior 
to recording or behavioral testing. The ventral hippocampus was inacti-
vated using TTX infusion, and da neurons were recorded using the cells/
track protocol.
Results: following 3 weeks of saline treatment, mam rats exhibited ele-
vated numbers of da neurons firing and elevated locomotor response to 
amphetamine. apha5pam administration or ventral hippocampal inacti-
vation both restored da neuron firing and amphetamine locomotion to 
control levels. in contrast, following 3 weeks of haloperidol and 1 week 
withdrawal, both mam rats and saline rats exhibited heightened locomo-
tor response to amphetamine. furthermore, mam rats withdrawn from 
haloperidol failed to show altered da neuron firing or reversal of amphet-
amine hyper-responsivity as observed in the rats withdrawn from saline.
Conclusion: haloperidol treatment was found to induce da supersensitiv-
ity in both control and mam rats. as a result, manipulations that nor-
mally restore da neuron activity and behavioral response to amphetamine 
in mam rats were no longer effective at reversing this pathological state. 
prior antipsychotic drug treatment is therefore proposed to change the da 
system from a hippocampal-overdriven state to a postsynaptic supersen-
sitivity hyperdargic state. as a consequence, drugs that target the site of 
proposed pathology in the schizophrenia brain would not be effective fol-
lowing short periods of withdrawal from d2 blocking antipsychotic drugs.
id: 2087723

nuplazid™ - a novel concepT for 
psychosis Therapy

uli hacksell, phd
ACADIA Pharmaceuticals Inc., San Diego, CA, USA

Background: The existing antipsychotic drugs (apds) are not optimal. 
lack of efficacy and side effects with apds lead to poor compliance in 
schizophrenia therapy. in elderly demented patients with psychosis, the 
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frequent off-label use of apds worsens cognition and increases mortality. 
The apds interact with a large number of targets and a safer and more 
tolerated therapy may be achievable with selectively acting drugs.
Methods: We have discovered and are developing a selective 5-hT2a 
inverse agonist, nuplazid™ (pimavanserin), as the first example of a 
new generation of psychosis therapy with an attractive clinical safety and 
tolerability profile1.
Results: in a recent phase iii trial, nuplazid demonstrated an impres-
sive combination of antipsychotic efficacy, tolerability and safety in the 
treatment of patients suffering from parkinson’s disease psychosis (pdp)2. 
nuplazid also improved quality of sleep without inducing sedation2. 
This characteristic may further enhance the attractiveness of nuplazid 
therapy in pdp patients where sleep problems are common. an ongoing 
open-label extension study has further demonstrated that nuplazid is 
safe and well-tolerated with long-term use.
Conclusion: acadia has announced plans to submit an nda for 
nuplazid in pdp in Q1-2015.
1 hacksell u. et al. neurochem res. (2014) 39:2008-2017
2 cummings J. et al. The lancet (2014) 383:533-40
id: 2190090

hoW can Technology impacT medicaTion 
adherence in clinical Trials?

adam hanina, mba mphil
AiCure, New York, NY, USA

Background: clinical trials collect a mix of self-reported medication adherence 
data - often unreliable - and periodic bioassays that only provide a snapshot of 
the participant’s adherence and response to the drug. These monitoring meth-
ods present significant limitations and introduce noise and risk to the research 
process. This is particularly true within schizophrenia research. accurately 
tracking patient medication adherence and behavior through technology elim-
inates the need for self-reporting and allows for targeted intervention.
Methods: a number of medication adherence monitoring technologies will 
be reviewed and data from a phase ii schizophrenia study utilizing a novel 
adherence monitoring platform will be presented.
Results: each adherence technology has its own merits and should be 
selected according to the risk profile of the trial. a monitoring platform 
using artificial intelligence in a phase ii trial was found to be feasible for use 
in schizophrenia research. early behavior was predictive of future behavior 
while overall medication adherence rates were better than expected.
Conclusion: adherence technologies can improve data integrity within 
schizophrenia trials and offer a new standardized approach to patient 
monitoring and intervention.
id: 2125379

inTerneT based cogniTive remediaTion 
can assisT people WiTh severe menTal 
illness To gain and reTain employmenT 
- The cogrem sTudy

anthony Wf harris, mbbs phd franzcp1,2; Tanya kosic1; 
chris Walker1; William gye4; antoinette redoblado-hodge3

1. Psychiatry, University of Sydney, Sydney, NSW, Australia; 
2. Brain Dynamics Centre, Westmead Millennium Institute 
for Medical Research, Westmead, NSW, Australia; 3. Child 
Development Unit, Children’s Hospital at Westmead, Westmead, 
NSW, Australia; 4. Schizophrenia Fellowship of NSW,, Gladesville, 
NSW, Australia

Background: one of the most significant problems for people with a severe 
mental illness is their difficulty in finding and retaining paid employment. 

This is despite work being one of their top priorities. one of the predictors 
of poor outcome in severe mental illness is poor cognition. cognitive reme-
diation programs have demonstrated an ability to significantly improve 
cognition, and when combined with a supported employment program to 
significantly increase the likelihood of individuals obtaining and staying 
in work. however individual cognitive remediation treatment is difficult to 
provide in stretched mental health systems. The cogrem study examined 
the capacity of internet-based cognitive remediation combined with a sup-
ported employment program to return people with severe mental illness 
to work.
Methods: eighty six people with severe mental illness (mean age 39.6 yrs; 
male: n= 55)  who were unemployed and who had joined a supported 
employment program were randomised between an internet-based cogni-
tive remediation program (cogrem) and an internet based information 
control (Webinfo). subjects were followed up at 6 months and 12 months 
for employment outcomes. non-parametric statistics were used to explore 
the data.
Results: at 6  months those participants randomised to cogrem had 
worked significantly more hours (p=0.11), more of  which were paid 
(p=0.47) and had earned significantly more money (p=0.32) than those 
participants randomised to the Webinfo control condition. These results 
were continued at 12  months though participant drop-out eroded the 
strength of  the results.
Conclusion: in this study internet-based cognitive remediation when com-
bined with a supported employment program significantly improved the 
likelihood of people with a severe mental illness in finding and retaining 
work. This result supports the use of cognitive remediation programs and 
suggests that the combination of such programs with other psychosocial 
interventions may provide synergistic value.
id: 2118189

The long-Term efficacy of 
anTipsychoTics for schizophrenia: 
a 20-year mulTi-folloWup sTudy

martin harrow, ph.d.; T h Jobe; l grossman; r faull
Psychiatry, University of Illinois at Chicago, Chicago, IL, USA

Background: little is known about the efficacy of antipsychotic medica-
tions for schizophrenia (sz) over long time periods (more than 10 years). 
even less is known about the long-term outcome of schizophrenia patients 
not prescribed antipsychotics.
Methods: from the chicago followup study, 139 young psychotic patients, 
including 70 schizophrenia patients (sz), were studied at 6 followups over 
a 20 year period. using standardized research instruments, patients were 
evaluated at each followup for positive symptoms, negative symptoms, 
mood disorders, cognitive impairments, work disability, recovery, relapse, 
and antipsychotic treatment.
Results: a. longitudinally, sz continuously prescribed antipsychotics after 
the acute phase had psychotic activity significantly more frequently than 
sz not prescribed antipsychotics for prolonged periods.
b. starting at the 4.5 year followups and continuing until the 20-year assess-
ments, over 60% of the sz who were continuously not on antipsychotics 
were working, half  time or more.
c. longitudinally, after the first few years, antipsychotics do not eliminate 
the frequency of psychotic activity.
d. periods of recovery are more frequent in sz who are not in pharmaco-
logical treatment.
Conclusion: recent analysis by our own research team, and other major 
investigators, such as leucht, Wunderink, and others, have raised questions 
about the efficacy of long-term antipsychotic treatment. our data indicate 
that, contrary to current thinking about the unconditional need for anti-
psychotic treatment, a surprising number of sz show good post-hospital 
outcome without medications. These data provide a major and unexpected 
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surprise and pose challenges to our views about the course of sz who leave 
treatment after an initial hospitalization.
supported by usphs grants mh 26341 and mh 068688 and the 
foundation for excellence in mental health care (dr. harrow).
id: 2114543

The conTinuous adminisTraTion of 
anTipsychoTic medicaTions over 
20-years for schizophrenia: relapse and 
recovery

martin harrow, ph.d.; T h Jobe; l grossman; r faull
Psychiatry, University of Illinois at Chicago, Chicago, IL, USA

Background: The porT (schizophrenia patient outcomes research Team) 
(2010) reports, based on over 350 treatment studies, affirm that continuous 
use of antipsychotic medications is the standard of care for schizophrenia 
(sz). however, despite positive assumptions about long-term reductions of 
psychosis and other major symptoms, there has not been a test of the long-
term use of antipsychotics, comparing outcome and potential recovery in 
sz prescribed antipsychotics with those not prescribed antipsychotics for a 
prolonged period (over 15 years).
Methods: 139 early young psychotic patients (mean age=23  years) from 
the chicago followup study, including 70 schizophrenia patients (sz) and 
69 initially psychotic patients with mood disorders were studied longitudi-
nally with 6 followups over a 20-year period. This included 24 sz continu-
ously prescribed antipsychotics and 15 sz not on medications over the last 
18 years. using standardized research instruments patients were assessed at 
each followup for positive symptoms, negative symptoms, cognitive impair-
ments, depressive symptoms, work disability, rehospitalizations, recovery, 
and use of antipsychotic medications.
Results: a) The data indicate that when sz are initially hospitalized at 
the acute phase, antipsychotics reduce or eliminate flagrant psychosis. b) 
4-5 years later those sz not on antipsychotics for a prolonged period were 
significantly more likely to experience periods of recovery. c) long-term 
use of antipsychotics was significantly associated with poor work func-
tioning (usually unemployment). however, multiple other factors (positive 
symptoms, negative symptoms, poor premorbid work functioning and cog-
nitive impairment) also were involved in poor work functioning in sz.
Conclusion: 1)  The 20-year longitudinal data raise questions about the 
assumption that all sz need to be treated with antipsychotic medications 
throughout their lifetime and suggest the role of non-treatment factors 
which may influence both psychosis and periods of recovery.
2) Work disability in sz may be increased by antipsychotics, which block 
dopamine receptors and reduce motivational salience.
3) views about the long-term efficacy of antipsychotics are often based on 
the results from short-term (0-3 years) evaluations. more long-term studies 
are needed.
supported by usphs grants mh-26341 and mh-068688 from nimh 
and the foundation for excellence in mental health care (dr. harrow).
id: 2082938

evidence of learning-induced 
neuroplasTiciTy in The neural sysTems 
supporTing social cogniTion

christine i’lee hooker, ph.d.; hong yin; emily carol; david 
dodell-feder; laura m Tully; sarah hope lincoln
Psychology Department, Harvard University, Cambridge, MA, USA

Background: people with schizophrenia-spectrum disorders have deficits 
in social cognition, particularly emotion recognition and theory of mind. 

These deficits contribute to functional disability and mediate the impact of 
cognitive problems on functional outcome. individuals at clinical high risk 
(chr) for psychosis also have social cognition deficits which are associated 
with outcome. Thus, social cognition deficits may be an important target 
for treatment and prevention. however, intervention development is ham-
pered by limited knowledge about the neural systems that support social 
cognition and the factors that promote improvement.
Methods: here, we use intensive, computer-based social cognition training 
to investigate learning-induced neuroplasticity in brain systems supporting 
emotion recognition and theory mind. schizophrenia and chr partici-
pants completed 40-50 hours of a combined cognitive plus social cognitive 
(cog+soccog) training program; each hour of training included 10-15 
minutes of emotion recognition and theory of mind exercises. assessments 
included a functional mri scan of facial emotion recognition and behav-
ioral measures of social cognition.
Results: results show training-induced neural changes in regions involved in emo-
tion recognition, including the amygdala, superior temporal sulcus, and somato-
sensory-related cortices. specifically, for schizophrenia participants, amygdala 
and somatosensory-related cortex activity increased after cog+soccog train-
ing (versus placebo computer-games activity), and, across participants, greater 
increase in neural activity was related to greater behavioral improvement in emo-
tion recognition skills. chr participants, compared to healthy controls before 
training, had higher activity and lower functional connectivity in the emotion 
recognition network. after cog+soccog training (in a single-arm design), chr 
participants showed reduced activity and increased connectivity in the emotion 
recognition network. greater training-related neural change was associated with 
greater gains in social cognition and daily functioning.
Conclusion: The findings suggest that the neural system for emotion rec-
ognition, which becomes increasingly compromised in schizophrenia-
spectrum pathology, shows learning-induced neuroplasticity after intense, 
progressively difficult behavioral training in emotion recognition skills. 
With additional research, social cognition training may provide a low-cost, 
non-pharmacological intervention that improves functional outcome.
id: 2118715

effecTs of Weekly one-hour haTha 
yoga Therapy on resilience and sTress 
levels in schizophrenia: a randomized 
conTrolled eighT-Week Trial

saeko ikai1; T suzuki1,2; J saruta3,4; k Tsukinoki3,4; h Tani1,6; n 
nagai1,7; ryosuke kitahata1; ai ohtani1; aki endo1; y fujii5; 
masaru mimura1; hiroyuki uchida, m.d., ph.d.1,8

1. Department of Neuropsychiatry, Keio University School of 
Medicine, Tokyo, Japan; 2. Department of Psychiatry, Inokashira 
Hospital, Tokyo, Japan; 3. Department of Oral Sciences, Kanagawa 
Dental University Graduate School of Dentistry, Kanagawa, Japan; 
4. Research Institute of Salivary Gland and Health Medicine, 
Kanagawa Dental University Graduate School of Dentistry, 
Kanagawa, Japan; 5. Department of Neuropsychiatry, Yamanashi 
Prefectural Kita Hospital, Yamanashi, Japan; 6. Department of 
Neuropsychiatry, Tokyo Dental College Ichikawa General Hospital, 
Ichikawa, Japan; 7. Department of Neuropsychiatry, Tachikawa 
Hospital, Tokyo, Japan; 8. Geriatric Psychiatry Division, Centre for 
Addiction and Mental Health, Toronto, Japan

Background: resilience is a positive adaptation and maintenance of com-
petent function even in the presence of prolonged stress. The purpose of 
this trial was to examine the effects of hatha yoga therapy on resilience, 
brain-derived neurotrophic factor (bdnf) levels, and salivary alpha amy-
lase (saa) activity in patients with schizophrenia-spectrum disorders.
Methods: in this eight-week single-blind, randomized controlled study, out-
patients with schizophrenia or related psychotic disorders (icd-10) were ran-
domly assigned to either the yoga group or control group. in the yoga group, 
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subjects received weekly hatha yoga sessions in addition to regular treatment 
for eight weeks while those in the control group underwent their regular 
treatment that included a day-care rehabilitation program. The assessments 
included the 25-item resilience scale (rs), positive and negative syndrome 
scale (panss), plasma and salivary bdnf level, and saa activity. The 
data were collected between november 2012 and april 2013, in yamanashi 
prefectural kita hospital, Japan. analysis of covariance (ancova) with 
baseline values as covariates was used to compare changes at week eight in 
the variables of interest between the yoga and control groups. pearson’s test 
was utilized to examine correlations in the changes of the variables. main 
analyses were performed, using a last-observation-carried-forward (locf) 
method.
Results: fifty subjects (25 each) (mean±sd age, 50.9 ± 11.3  year-old; 
mean±sd duration of illness, 25.0 ± 10.3  years; mean±sd total panss 
score, 78.2 ± 17.3) participated in this study. seven participants (28.0%) 
each in the yoga and control groups prematurely withdrew from the study, 
respectively. no significant differences in changes in any of the variables 
from baseline to week eight were found between the two groups (rs score, 
-1.6 ± 19.9 vs. 0.3 ± 17.2; panss total score, 0.5 ± 12.0 vs. 5.0 ± 15.6; plasma 
bdnf, 41.6 ± 377.0 pg/dl vs. 73.4 ± 346.0 pg/dl, saa, -26.2 ± 72.6 ku/l vs. 
-13.8 ± 68.0 ku/l, respectively).
Conclusion: adjunct yoga therapy failed to show any positive changes 
in resilience level and stress markers in the present study. duration and 
intensity of hatha yoga sessions and our focus on chronic patients may 
be potential reasons for our negative observations in light of past positive 
evidence regarding hatha yoga therapy. These negative findings provide 
insights into the better format and design of future yoga therapy, including 
its frequency and duration.
id: 2085175

effecTs of gluTamaTe modulaTors 
on cogniTive impairmenTs in 
schizophrenia: a meTa-analysis of 
double-blind conTrolled Trials

yusuke iwata1,2; hiroyuki uchida, m.d., ph.d.2,3; Takefumi 
suzuki2,3; richard keefe, ph.d.4; eric alexander plitman5; 
masaru mimura2; ariel graff-guerrero1; shinichiro nakajima, 
md, phd1,3

1. Centre for addiction and Metal health, Toronto, ON, Canada; 
2. Department of Neuropsychiatry, Keio University School of 
Medicine, Shinanomachi, Japan; 3. Geriatric Mental Health 
Program, Centre for Addiction and Mental Health, Toronto, ON, 
Canada; 4. Department of Psychiatry and Behavioral Sciences, 
Duke University Medical Center, Durham, NC, USA; 5. Institute 
of Medical Science, University of Toronto, Toronto, ON, Canada

Background: The hypofunction of n-methyl-d-aspartate receptor has been 
proposed to play an important role in cognitive impairments in schizophre-
nia, which in turn suggests that glutamate modulators may be effective to 
reverse such difficult-to-treat conditions. however, the results of the individ-
ual studies thus far have been inconsistent. We therefore conducted a meta-
analysis to examine whether glutamate modulators as an adjunctive therapy 
have beneficial effects on cognitive functions in schizophrenia.
Methods: a literature search was conducted to search for double-blind ran-
domized placebo-controlled trials using pubmed, medline, embase and 
psychinfo. effects of glutamate positive modulators for cognitive deficits 
were evaluated on the total cognitive function and 8 cognitive domains: 
(1) attention/vigilance, (2) cognitive control, (3) reasoning/problem solving, 
(4) social cognition, (5) speed of processing, (6) verbal learning, (7) visual 
learning and (8) working memory by calculating the standardized mean 
differences (smds) between active drugs and placebo.

Results: 17 studies (n=1378) were included in this meta-analysis. as a 
whole, glutamate positive modulators were not superior to placebo in 
terms of  the total cognitive function (smd=0.08, ci=-0.06 to 0.22) (11 
studies, n=858) and each of  8 cognitive domains (smds=-0.03 to 0.11) 
(n=367 to 938). regarding individual compounds, minocycline had ben-
eficial effects on attention/vigilance (smd=0.42, cis=0.03 to 0.82) (2 
studies, n=100) while d-cycloserine (dcs) had negative effects on visual 
learning (smd=-0.48, cis=-0.86 to -0.09) (2 studies, n=108). in a sub-
group analysis, α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid 
(ampa) receptor modulators, including cX516 and minocycline, showed 
beneficial effects on attention/vigilance (smd=0.33, cis=0.01 to 0.64) (4 
studies, n=205).
Conclusion: on the whole, glutamate agonistic modulators may not be 
effective to counteract cognitive impairments in schizophrenia as an 
adjunctive therapy. minocycline and ampa receptor positive modulators 
may be effective to improve attention/vigilance whereas dcs may further 
worsen visual learning deficits.
id: 2114646

high readiness To parTicipaTe and 
loW dropouT raTe among people 
WiTh schizophrenia in a randomized 
conTrolled Trial

rikke Jørgensen, msn1; povl munk-Jørgensen4; paul m 
lysaker2,3; kelly d buck3; lars hansson5; vibeke zoffmann6

1. Unit for Psychiatric Research, Aalborg Psychiatric Hospital, 
Aalborg, Denmark; 2. School of Medicine, Indiana University, 
Indianapolis, IN, USA; 3. Roudebush Veteran Affairs Medical 
Center, Indianapolis, IN, USA; 4. Department M, Aarhus 
University Hospital, Aarhus, Rissov, Denmark; 5. Department 
of Health Science, Lund University, Lund, Sweden; 6. Research 
Unit Womens and Childrens Health the Juliane Marie Centre, 
Copenhagen University Hospital, Rigshospitalet, Copenhagen, 
Denmark

Background: recruitment is one of the most serious challenges in per-
forming randomized controlled trials. often clinical trials with partici-
pants diagnosed with schizophrenia are terminated prematurely because 
of recruitment challenges resulting in a considerable waste of resources in 
the form of time, funding, and the participants’ efforts. dropout rates in 
schizophrenia trials are also high.
This study reports how overcoming recruitment challenges not related to 
patients revealed high readiness to take part and low dropout rates in a one 
year long randomized controlled trial testing guided self-determination 
(gsd) among outpatients with schizophrenia receiving treatment in 
assertive outreach Teams in the northern part of denmark.
Methods: descriptive data on strategies to overcome recruitment challenges 
were derived from notes and observations made during the randomized 
controlled trial testing of gsd in six outpatient teams
Results: Three types of  recruitment challenges not related to patients were 
identified and met during the trial: 1) organizational challenges, 2) chal-
lenges with finding eligible participants and 3)  challenges with having 
professionals invite patients to participate. These challenges were over-
come through: 1) extension of  time, 2) expansion of  the clinical recruit-
ment area and 3) encouragement of  professionals to invite patients to the 
study. Through overcoming these challenges, we identified a remarkably 
high patient-readiness to take part (101 of  120 asked accepted) and a low 
dropout rate (8%).
Conclusion: distinction between recruitment challenges was important in 
discovering the readiness among patients with schizophrenia to take part in 
and complete a trial with the gsd-intervention.
id: 2085202
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WhaT mighT The fuTure look like? 
Technology and social Trends 
ThaT Will change hoW We conducT 
schizophrenia clinical research

amir h kalali, md
Quintiles, San Diego, CA, USA

Background: The conduct of clinical research in schizophrenia has remained 
relatively unchanged in the past few decades.
however we are now in an era of rapid social and technological changes 
that are impacting society in general.
These trends will also be impacting science including clinical research.
This symposium will review new technologies and social trends that may 
have an impact on the conduct of clinical trials in schizophrenia. These 
range from synthetic biology, genomics, specialized software, artificial intel-
ligence, sensors, and digital health to social media, citizen scientists, and 
crowdsourcing.
The areas that may be impacted by new technology include research sub-
ject recruitment, selection, and diagnosis; adherence to medication, study 
design, and new sources of data such as patient activity and function.
This talk will give an overview of these developments and their possible 
impact on the future of schizophrenia clinical research.
Methods: a  review of new technologies and societal trends was under-
taken to assess their possible impact on clinical research in patients with 
schizophrenia
Results: The results of this review will be presented, and the impact on 
schizophrenia clinical research will be discussed.
Conclusion: We are in a period of profound changes affecting science, medi-
cine, and clinical research, driven by new technologies and social trends.
as scientists we need to be aware of these factors and assess how they will 
impact our work, and how we can leverage these to improve our work 
developing new treatments for patients with schizophrenia.
id: 2120400

efficacy of loW dose lurasidone in 
paTienTs WiTh schizophrenia: resulTs 
of a randomized, double-blind, 
placebo-conTrolled Trial

John m kane, md1; robert silva2; robert goldman2; kei 
Watabe2; Josephine cucchiaro2; antony loebel2

1. Department of Psychiatry, The Zucker Hillside Hospital, Glen 
Oaks, NY, USA; 2. Clinical Development and Medical Affairs, 
Sunovion Pharmaceuticals, Inc, Marlborough, MA and Fort Lee, 
NJ, USA

Background: lurasidone, in the dose range of 40-160 mg/d, has demon-
strated efficacy in the treatment of patients with acute schizophrenia, in 5 
previous placebo-controlled studies. This abstract summarizes the results 
of a new, 6-week study that was designed to evaluate the efficacy of lurasi-
done 20 mg/d in patients with schizophrenia.
Methods: hospitalized patients with an acute exacerbation of schizophre-
nia who had a positive and negative syndrome scale (panss) total score 
≥80, a panss subscale score ≥4 (moderate) on ≥2 panss items (delusions, 
conceptual disorganization, hallucinations, unusual thought content), and 
a cgi-s score ≥4 were enrolled. eligible patients were randomized to dou-
ble-blind treatment with a fixed dose of lurasidone 20 mg/d (6 weeks), or 
lurasidone 80 mg/d (2 weeks), or placebo (6 weeks), in a 1:2:1 ratio. after 
two weeks of treatment, patients demonstrating early improvement (≥20% 
reduction in panss by Week 2) in the lurasidone 80 mg group were contin-
ued on the same dose for the remaining 4 weeks of the study. patients with 

<20% panss improvement were re-randomized, in a 1:1 ratio, to lurasi-
done 80 mg/d, or lurasidone 160 mg/d for the remainder of the double-blind 
phase. The primary efficacy variable (change from double-blind baseline in 
panss total score) was assessed using a mixed model for repeated mea-
sures (mmrm) analysis. change from baseline in the clinical global 
impression, severity (cgi-s) scale was the key secondary variable.
Results: The intent-to-treat population consisted of 101 patients random-
ized to lurasidone 20 mg/d (male, 64.4%; mean age, 41.5 years; mean base-
line panss total score, 96.7) and 112 patients to placebo (male, 69.6%; 
mean age, 40.7 years; mean baseline panss total score, 97.8). lurasidone 
20 mg/d did not demonstrate significant improvement in panss total score 
vs. placebo at Week 6 (-17.6 vs -14.5; p=0.25; primary efficacy endpoint). 
change in the cgi-s score was also not significant for lurasidone 20 mg/d 
vs placebo at week 6 (-0.93 vs -0.73; p=0.17). The proportion of patients 
who discontinued due to an adverse event was 2% on lurasidone 20 mg, and 
7% on placebo.
Conclusion: in this double-blind, 6-week trial in patients with an acute exac-
erbation of schizophrenia, treatment with lurasidone 20 mg/d was well-tol-
erated, but did not result in significant improvement in panss total score 
compared with placebo. These results support the current lurasidone start-
ing dose recommendation of 40 mg/d.
sponsored by sunovion pharmaceuticals inc.
id: 2115396

raise-eTp: navigaTe vs usual care- TWo 
year ouTcomes

John m kane, md
1. Department of Psychiatry, The Zucker Hillside Hospital, Glen 
Oaks, NY, USA; 2. Psychiatry, Hofsra North Shore-LIJ School of 
Medicine, Hempstead, NY, USA

Background: background: The raise-eTp program was designed to 
develop and evaluate an integrated treatment for first episode psychosis 
(navigaTe) in “real world,” non-academic, community treatment sites 
in the usa
Methods: methods: We selected 34 clinics, located in 21 states, and 
randomized the sites (clusters), rather than individuals, to either 
implement navigaTe or to provide customary community care for 
subjects in the study. cluster randomization insured that clinicians at 
community care sites were not exposed to navigaTe in order to 
avoid spillover/contamination effects. diagnostic interviews and major 
assessments were conducted by trained remote, centralized personnel 
utilizing live, two-way video. This allowed them to remind blind to 
study design and treatment assignment. study enrollment was com-
pleted in July 2012 with 223 subjects receiving navigaTe and 181 
community care.
Results: results: The final raise eTp study sample consisted of  404 
subjects. mean age is 23, 73 % are male, 54% caucasian, 37% african 
american. eighty-eight (17%) were recruited from community out-
reach activities for the study and the remaining 335 (83%) of  subjects 
came from the usual referral sources for the sites (e.g. a local inpatient 
unit). approximately half  of  subjects met dsm-iv criteria for schizo-
phrenia at study entry with the next most common diagnoses being 
schizophreniform disorder and schizoaffective disorder and 83% had 
had severe enough symptoms to warrant psychiatric inpatient hospital-
ization. data from two years of  treatment and follow up are currently 
being analyzed.
Conclusion: conclusion: We believe that we have succeeded in both design-
ing a multimodal treatment intervention that can be delivered in real world 
clinical settings and implementing a controlled clinical trial which can pro-
vide the necessary outcome data to determine its impact on the trajectory 
of early phase schizophrenia.
id: 2089440

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

S318 Therapeutics, Treatment Trials 

The effecT of promoTing funcTioning 
combined WiTh TherapeuTic 
relaTionship on healTh sTaTe of people 
WiTh schizophrenia

ratchaneekorn kertchok; noppamat pudthong
Faculty of Nursing, Chulalongkorn University, Bangkok, Thailand

Background: This study focused on comparison the health state of peo-
ple with schizophrenia before and after received the promoting function-
ing combined with therapeutic relationship program, and comparison the 
health state of people with schizophrenia who received the promoting func-
tioning combined with therapeutic relationship program and those who 
received regular caring activities.
Methods: The sample of  40 people with schizophrenia under responsibil-
ity of  somdet Jaophraya psychiatric institute who met inclusion criteria 
was purposively recruited. They were matched-pair according to age and 
incomes and then randomly assigned to experimental group and control 
group, 20 subjects in each group. The experimental group received the 
promoting functioning combined with therapeutic relationship program, 
whereas the control group received regular caring activates. research 
instruments were: 1)  the promoting patient functioning combined with 
therapeutic relationship program 2)  health status measurement, and 
3) social skill life profile. The all instruments were validated for content 
and reliability by 4 experts. cronbach’s alpha coefficient reliability of 
instruments number 2 and 3 were .92 and .87 respectively. descriptive sta-
tistic, t-test, analysis of  co-variance, and effect size were used in data 
analysis.
Results: The health state of people with schizophrenia and effect size who 
received promoting functioning combined with therapeutic relationship 
program was significantly higher than that before at the .05 level. after the 
experiment, the health state of people with schizophrenia and effect size 
who received promoting functioning combined with therapeutic relation-
ship program was significantly higher than those who received regular car-
ing activities at the .05 level.
Conclusion: The promoting functioning program is an effective nursing pro-
gram that can contribute to schizophrenic patients to be healthy in order to 
living with their family and community.
id: 2118137

once-monThly paliperidone palmiTaTe 
compared WiTh oral aTypical 
anTipsychoTic TreaTmenT in paTienTs 
WiTh schizophrenia

e kim, md, mba1; h l starr, phd1; c bossie, phd1; lian mao, 
phd2; l alphs, md, phd1

1. Janssen Scientific Affairs, LLC, Titusville, NJ, USA; 2. Janssen 
Research and Development, LLC, Titusville, NJ, USA

Background: relative benefits of long-acting injectable atypical anti-
psychotic compared with oral antipsychotics (oas) remain a subject of 
debate. This exploratory analysis of the paliperidone palmitate research 
in demonstrating effectiveness (pride; ncT01157351) study compared 
treatment outcomes following once-monthly paliperidone palmitate (pp) 
or 1 of 5 atypical oas (of 7 oas allowed).
Methods: pride was a 15-month prospective, randomized, open-label, 
event-monitoring board-blinded study. 444 subjects with schizophrenia 
were randomly assigned to pp or to 1 of 7 commonly prescribed oas. 
primary endpoint was time to first treatment failure (Tf), defined as arrest/
incarceration, psychiatric hospitalization, suicide, discontinuation due to 
inadequate efficacy or safety/tolerability, treatment supplementation due to 
inadequate efficacy, or increase in psychiatric services to prevent psychiatric 

hospitalization. kaplan-meier analysis estimated event-free probabilities. 
This exploratory analysis reported randomization-based individual com-
parisons of pp vs olanzapine (n=143, n=36), aripiprazole (n=157, n=33), 
and quetiapine (n=146, n=29) as well as pp vs oral risperidone (n=168, 
n=37), and paliperidone (n=200, n=48) (different delivery of same or simi-
lar molecule).
Results: incidences of extrapyramidal symptom-related adverse events 
(aes) were 8.3%, 33.3%, 6.9%, 5.4%, 14.6%, and 23.9% for olanzapine, 
aripiprazole, quetiapine, risperidone, paliperidone, and pp, respectively. 
incidences of prolactin-related aes were 5.6%, 3.0%, 3.4%, 5.4%, 2.1%, 
and 23.5%, respectively. incidences of ≥7% weight increase were 20.0%, 
6.7%, 14.3%, 25.0%, 8.9%, and 32.4%, respectively. compared with pp, risk 
for first Tf was 41% higher with atypical oas (hr:1.41;95%ci:1.06-1.88). 
compared with pp, risk for first Tf was 22%, 26%, and 57% higher with 
olanzapine, aripiprazole, and quetiapine, respectively, and 40% and 43% 
higher with risperidone and paliperidone (Table). mean (sd) daily dose 
of prescribed atypical oas and monthly pp dose are shown in the Table.
Conclusion: These exploratory analyses suggest a lower risk of Tf following 
treatment with pp compared to treatment with atypical oas. additional 
studies are needed to confirm the findings.
id: 2085788

insighT as a predicTor of relapse in 
schizophrenia: secondary analyses of 
The proacTive sTudy

maju mathew koola, md, dpm1; John d sorkin2; Juan ricardo 
bustillo, md3; John lauriello4; nina r schooler, phd5

1. Psychiatry, Sheppard Pratt Health System and University of 
Maryland School of Medicine, Baltimore, MD, USA; 2. Division 
of Gerontology and Geriatric Medicine, Baltimore Veterans Affairs 
Medical Center Geriatric Research, Education, and Clinical Center 
(GRECC), University of Maryland School of Medicine, Baltimore, 
MD, USA; 3. Psychiatry, University of New Mexico School of 
Medicine and the Mind Research Network, Albuquerque, NM, 
USA; 4. Psychiatry, University of Missouri School of Medicine, 
Columbia, MO, USA; 5. Psychiatry, Downstate Medical Center, 
State University of New York and Feinstein Institute for Medical 
Research, Zucker Hillside Hospital, New York, NY, USA

Background: The proacTive (preventing relapse oral antipsychotics 
compared to injectables evaluating effectiveness) randomized controlled 
trial (rcT) compared long-acting injectable risperidone (lai-r) to oral 
atypical antipsychotics in schizophrenia. relapse and hospitalization rates, 
time to first relapse and hospitalization were not related to treatment. This 
analysis tested the hypothesis that poor insight at study entry would lead 
to increased relapse.
Methods: at eight sites, 261 subjects with dsm-iv diagnosis of schizo-
phrenia or schizoaffective disorder were included in the study. subjects 
were between 18-65 years old, had symptom exacerbation within the last 
12 months, were moderately ill (clinical global impression scale) and were 
treated for up to 2.5  years. insight was assessed with modified scale to 
assess unawareness of mental illness. relapse was defined by psychiat-
ric hospitalization, psychiatric emergency room visit, crisis intervention, 
deliberate self-injury, clinically significant suicidal or homicidal ideation or 
violent behavior.
Results: good insight was seen in 175 (67%), fair in 51 (20%) and poor in 35 
(13%). Those with fair insight were excluded from further analysis. mean 
age (sd) was 39.8 (11.1) and 33.5 (12.2), 67% and 94% males, 69% and 
80% caucasians in the good and poor insight groups, respectively. good 
insight was a predictor of more relapses compared to poor insight (p<0.02). 
similarly, good insight was a predictor of more hospitalizations compared 
to poor insight (p<0.03). There was no significant association between 
insight and the time to first relapse and time to first hospitalization.
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Conclusion: a higher percentage of proacTive subjects had good insight 
compared to prior reports; medication nonadherence was low and did not 
differ between insight groups. counter to our hypothesis, good insight pre-
dicted relapse and rehospitalization. The study sample represented subjects 
who agreed to participate in an rcT of lai medication. perhaps, recruit-
ment of a relatively adherent population and the biweekly monitoring pro-
vided in the trial resulted in greater willingness to receive higher levels of 
care by subjects with good insight. This may have contributed to the higher 
rates of relapse and hospitalizations in good insight group compared to the 
poor insight group.
id: 2076780

kv3 modulaTors for The TreaTmenT of 
schizophrenia

charles large, phd.1; marianne leger2; michael harte2; claire 
gillougley3; samaneh maysami4; shane mckie4; fiona lebeau3; 
mark cunningham3; steve Williams4; giuseppe alvaro5; Joanna 
neill2

1. Autifony Therapeutics Limited, London, United Kingdom; 
2. Manchester Pharmacy School, University of Manchester, 
Manchester, United Kingdom; 3. Institute of Neuroscience, 
Newcastle University, Newcastle upon Tyne, United Kingdom; 
4. Neuroscience and Psychiatry Unit, University of Manchester, 
Manchester, United Kingdom; 5. Autifony SRL, Verona, Italy

Background: kv3 (kcnc) voltage-gated potassium channels are expressed 
by fast-spiking, parvalbumin-positive (pv+) interneurons in corticolim-
bic circuits. The channels permit accurate, high frequency firing of pv+ 
interneurons to coordinate the generation of gamma frequency oscillations 
that underlie attention, sensory processing, and cognition. deficits in cor-
tical gamma frequency oscillations are consistently observed in patients 
with schizophrenia, and post-mortem studies have identified deficiencies in 
cortical gaba, reductions in pv (lewis 2012, Tins 35, 57), and reduced 
expression of kv3.1 (yanagi 2014, mol psych 19, 573). We propose that 
positive modulation of kv3 channels could restore network function and 
ameliorate cognitive deficits and negative symptoms of schizophrenia. 
furthermore, since kv3.1 channels are also expressed by gabaergic neu-
rons in the basal ganglia, including medium spiny neurons of the striatum 
and inhibitory neurons in dopamine cell body nuclei, modulation of the 
channels might also reduce symptoms of psychosis associated with altered 
dopamine transmission.
Methods: The efficacy of a novel and selective modulator of kv3.1 and 
kv3.2 channels, auT6 (10-60mg/kg), has been investigated in a series of 
behavioural and electrophysiological models relevant to the pathophysiol-
ogy of schizophrenia.
Results: auT6 prevented acute amphetamine-induced hyperactivity in 
mice, in the absence of sedation, and modulated ketamine-induced brain 
activation as measured by phmri in rats, effects predictive of antipsychotic 
activity in patients. in a rodent model of deficit symptoms of schizophre-
nia induced by sub-chronic pcp (neill 2014, eur neuropsychopharm. 
24, 822), rats showed reduced corticolimbic pv expression, and deficits 
in short term memory, executive function, and social interaction. auT6 
ameliorated each of these symptoms, predictive of efficacy to improve the 
range of deficits shown by patients with schizophrenia. When dosed daily 
for 21 days, auT6 also reversed the reduction in cortical pv expression. 

finally, auT6 enhanced gamma oscillations in prefrontal cortical brain 
slices from sub-chronic pcp-treated rats, whereas the compound had no 
effect on slices from normal rats.
Conclusion: These data provide strong support for the clinical evaluation of 
auT6 in patients with schizophrenia. given the spectrum of efficacy indi-
cated by the animal data, these results suggest that treatment with the drug 
early in the course of the illness might be particularly beneficial.
id: 2184292

iniTial severiTy and efficacy of 
anTipsychoTics for schizophrenia: 
individual level analyses of siX 
placebo-conTrolled sTudies

stephen z levine, phd1; T furukawa2; s Tanaka2; y goldberg1; 
m samara3; J davis5; a cipriani4; s leucht3

1. Community Mental Health, University of Haifa, Haifa, 
Israel; 2. Kyoto University Graduate School of Medicine, 
Kyoto University, Kyoto, Japan; 3. Department of Psychiatry 
and Psychotherapy, Technische Universität München, Munich, 
Germany; 4. Department of Psychiatry, University of Oxford, 
Oxford, United Kingdom; 5. Psychiatric Institute, University of 
Illinois at Chicago, Chicago, IL, USA

Background: antipsychotic drugs constitute the mainstay in the treatment 
of schizophrenia and their efficacy has been shown in many randomized 
controlled trials. however, it is unknown if  and how effective they are 
across the wide range of baseline symptom severity. This study aims to 
examine the influence of baseline severity on the efficacy of antipsychotic 
psychopharmacological treatments.
Methods: meta-analyses were computed with individual-level participant 
data from three pivotal randomized trials of acute schizophrenia compar-
ing olanzapine or risperidone versus placebo (n=611) and three pivotal 
trials in patients with predominant negative symptoms of schizophrenia 
(n=475) comparing amisulpride versus placebo. The primary outcomes 
were change scores up to six weeks on the positive and negative syndrome 
scale (panss), and the scale for assessment of negative symptoms 
(sans). The relationship between baseline and change scores for the drug 
and placebo groups was examined with eight competing three-level mixed-
effects models for repeated measures.
Results: The best fitting models showed that, for both types of patients, the 
interactions between baseline symptom severity and treatment were statisti-
cally significant (p<0.01). The severer the baseline severity, the greater the 
magnitude of the differences between the active treatment and placebo. in 
acute treatment, the differences in panss change scores were 9.5 points 
for patients mildly ill at baseline, 13.7 for moderately ill, and 18.8 for mark-
edly ill. in treatment of predominant negative symptoms, the differences 
in sans change scores were 1.7 for moderately ill and 5.7 for markedly ill 
patients.
Conclusion: benefits are expected of antipsychotic drugs for the full spec-
trum of patients that are likely to be treated for acute schizophrenia and for 
highly symptomatic patients with predominant negative symptoms. Toward 
the mildest end of the spectrum, clinicians need to be aware that patients 
benefit less from symptom improvement but may experience full side-effects 
of antipsychotics.
id: 2072239

olanzapine aripiprazole Quetiapine risperidone paliperidone

hazard ratio (atypical oa vs pp) (95% ci) 1.22 (0.72, 2.07) 1.26 (0.72, 2.21) 1.57 (0.94, 2.65) 1.40 (0.86, 2.29) 1.43 (0.92, 2.24)
mean (sd) daily atypical oa dose 13.3 (6.44) 15.3 (5.89) 339.9 (180.35) 3.6 (1.61) 6.6 (2.44)
mean (sd) monthly pp dose 184.2 (33.47) 178.9 (34.21) 181.9 (31.34) 179.0 (34.52) 180.6 (34.98)
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aerobic eXercise and yoga hold 
promises for improving neuro-
cogniTion and sympTom in early 
psychosis

Jessie JX lin, phd1; edwin hm lee, master1; Wing chung 
chang, mbchb, mrcpsych (uk), fhkcpsych1; sherry kW 
chan, mphil1; michael Tse, phd2; pek-lan phong, md3; cecilia 
lW chan, phd4; William honer5; eric yh chen, md1

1. Psychiatry, The Universityof Hong Kong, Hong Kong, Hong 
Kong; 2. Institute of Human Performance, The Universityof Hong 
Kong, Hong Kong, Hong Kong; 3. Diagnostic Radiology, The 
Universityof Hong Kong, Hong Kong, Hong Kong; 4. Social Work 
and Social Administration, The Universityof Hong Kong, Hong 
Kong, Hong Kong; 5. Psychiatry, University of British Columbia, 
Vancourver, BC, Canada

Background: The current study aims to explore the effects of aerobic exer-
cise and mind-body exercise (yoga) on cognitive function and clinical symp-
tom in female patients with early psychosis. The potential neuromechanism 
underlying the clinical consequences was also investigated.
Methods: female patients (n=120) diagnosed with schizophrenia spectrum 
disorders and psychotic disorder were recruited from outpatient clinic. 
They were randomized into integrated yoga therapy group, aerobic exercise 
programme group, and waiting list as the control group. both interventions 
were held three times weekly for 12 weeks. neuro-cognition and clinical 
symptom were compared between baseline and 12 weeks among the three 
groups using repeated measures anova. structural mri data was col-
lected in 60 patients and analysed using freesurfer v5.1 and Qdec v1.4.
Results: both yoga and aerobic exercise improved verbal memory (p<0.01) 
and working memory (p<0.01) with moderate to large effect sizes compared 
to control group. additionally, yoga group showed enhanced attention 
and visual-motor coordination (p<0.05). both yoga and aerobic exercise 
reduced overall symptom (p<0.05) and depressive symptom (p<0.05) after 
12 weeks. furthermore, yoga increased cortical thickness in post-central 
gyrus (p<0.001) and aerobic exercise increased cortical thickness in supe-
rior frontal gyrus (p<0.001).
Conclusion: both types of exercise improved cognition in early psychosis 
patients, with yoga having a superior effect on attention and visual-motor 
coordination. observed increments in the cortical thicknesses may indicate 
improved neurogenesis. The present study indicates possible interventions 
for cognitive impairments in the patients with early psychosis, which are 
non-invasive and mostly safe.
This project was supported by the small project funding, The university 
of hong kong (reference no. 201007176229), and general research fund 
(grf), hong kong research grants council (reference no. c00240 / 
762412).
id: 2087194

TreaTmenT response and dimensions of 
psychosis sympTom severiTy in paTienTs 
WiTh schizophrenia

antony loebel1; cynthia siu2; Josephine cucchiaro1; andrei 
pikalov1; robert goldman1; fred grossman1; nina r schooler, 
phd3

1. Sunovion Pharmaceuticals Inc., Fort Lee, NJ, USA; 2. Data 
Power, Flemington, NJ, USA; 3. Psychiatry & Behavioral Sciences, 
SUNNY Downstate Medical Center, New York, NY, USA

Background: The 5th edition of the diagnostic and statistical manual of 
mental disorders (dsm-5) provides a “clinician-rated dimensions of 

psychosis symptom severity” assessment (section iii: emerging measures 
and models). The objective of this analysis was to evaluate lurasidone 
treatment response using this dimensional assessment.
Methods: data were derived from a 6-week, placebo and active-controlled 
trial of lurasidone in hospitalized patients with an acute exacerbation of 
schizophrenia using mixed effects model. The standard 7 point scale for 
each panss item (1=absent to 7=extreme) was mapped on to the 5 point 
scale for each domain of the dsm-5 dimensional assessment (0=not pres-
ent, 1=equivocal, 2 = mild, 3=moderate, 4=severe).
Results: of the 482 patients including in this analysis, most had moderate 
severity symptoms at study baseline including hallucinations (70%), delusions 
(86%), disorganized speech (67%), and negative symptoms (75%); mild (41%) 
to moderate (35%) abnormal psychomotor behavior, and mild (36%) to mod-
erate (38%) depression. both lurasidone (160 mg/d or 80 mg/d) and quetiap-
ine Xr (600 mg/d) showed significantly greater improvement (vs. placebo) at 
study endpoint on the 6 domains of psychosis symptoms that were assessed.
in patients with at least moderate severity negative symptoms at study baseline 
(n=360), the higher lurasidone 160 mg/d dose group had significantly greater 
effect size (1.09) compared to the lower lurasidone 80 mg/d dose group (0.63) 
and the quetiapine Xr 600 mg/d group (0.83) (p<0.05). in patients with at least 
moderate severity depression symptoms at study baseline (n=181), the higher lur-
asidone dose group (1.26) and the quetiapine Xr 600 mg/d group (1.0) had sig-
nificantly greater effect size than the lower lurasidone dose group (0.57) (p<0.05). 
for the other 4 psychosis domains, effect size was numerically greater in the 
higher lurasidone dose group compared to the lower dose group in patients with 
moderate to severe symptoms. severity of negative or depressive symptoms at 
study baseline was a significant predictor of treatment response at week-6.
Conclusion: larger treatment effects were consistently observed at the 
higher lurasidone dose (160 mg/d) in the treatment of moderate to severe 
psychosis symptoms. The lower lurasidone dose (80 mg/d) was comparably 
effective to the higher dose for less severe symptoms. dimensional assess-
ment of symptom severity (per dsm-5) can aid understanding of treat-
ment response across the various domains of psychotic illness.
id: 2088793

lurasidone for maJor depressive 
disorder WiTh miXed feaTures: 
a randomized, double-blind, placebo-
conTrolled 6 Week Trial

antony loebel1; robert silva1; yongcai mao1; Josephine 
cucchiaro, phd1; caroline streicher1; Trisha suppes2

1. Sunovion Pharmaceuticals Inc., Fort Lee, NJ, USA; 
2. Department of Psychiatry and Behavioral Sciences, Stanford 
University School of Medicine, Palo Alto, CA, USA

Background: dsm-5 introduced a “with mixed features” specifier for major 
depressive disorder (mdd) when subthreshold manic or hypomanic fea-
tures are present. mixed features have been estimated to occur in 20-40% 
of patients with mdd. The aim of this study was to evaluate the efficacy 
and safety of lurasidone in patients with major depressive disorder (mdd) 
presenting with mixed (subthreshold hypomanic) features.
Methods: in this multi-regional study, conducted in the us and europe, 
patients were required to meet dsm-iv-Tr criteria for mdd, with a 
montgomery-asberg depression rating scale (madrs) score ≥26, and to 
be experiencing 2 or 3 dsm-5 mixed features criteria manic symptoms on 
most days over at least the 2 weeks prior to screening. patients with any life-
time history of bipolar i manic episodes, or any mixed manic episodes, were 
excluded. eligible patients were randomized to 6 weeks of double-blind treat-
ment with either lurasidone 20-60 mg/d or placebo. changes from baseline in 
madrs total score (primary assessment) and clinical global impression, 
severity (cgi-s) scales were analyzed using a mixed model for repeated mea-
sures (mmrm) analysis. responder rates (≥50% reduction from baseline in 
madrs total score) were analyzed using logistic regression.
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Results: patients were randomized to lurasidone (n=109; baseline madrs, 
33.2), or placebo (n=100; madrs, 33.3). Treatment with lurasidone was 
associated with significantly greater improvement compared with placebo 
from Weeks 2 through 6 on both the madrs and cgi-s. at Week 6, ls 
mean change for lurasidone vs placebo on the madrs total score was (-20.5 
vs -13.0; p<.001; effect size, 0.80), and on the cgi-s score was (-1.83 vs -1.18; 
p<.001; effect size, 0.60). Week 6 responder rates, for lurasidone vs placebo, 
were 67.6% vs 33.0%; p<.001; nnT=3. The incidence of adverse events result-
ing in discontinuation was 2.8% and 5.0%, respectively on lurasidone and pla-
cebo. nausea was the only adverse event that occurred with an incidence ≥5% 
(and greater than placebo) on lurasidone (6.4% vs 2.0%). minimal changes in 
weight, lipids and measures of glycemic control were observed on lurasidone.
Conclusion: in this study, the first ever placebo-controlled trial we are 
aware of in an mdd with mixed features population, lurasidone demon-
strated significant efficacy on multiple primary and secondary endpoints. 
lurasidone was well-tolerated, with an overall discontinuation rate that 
was comparable to placebo.
sponsored by sunovion pharmaceuticals inc.
id: 2190692

opTimizing TreaTmenT WiTh lurasidone 
in paTienTs WiTh schizophrenia: resulTs 
of a randomized, double-blind, 
placebo-conTrolled Trial

antony loebel1; robert silva1; robert goldman1; kei Watabbe1; 
andrei pikalov1; Josephine cucchiaro1; John m kane, md2

1. Clinical Development and Medical Affairs, Sunovion 
Pharmaceuticals Inc., Marlborough, MA; and Fort Lee, NJ, USA; 
2. Psychiatry and Molecular Medicine, Hofstra North Shore-LIJ 
School of Medicine, Uniondale, NY, USA

Background: lurasidone, in the dose range of 40-160 mg/d, has demon-
strated efficacy in patients with schizophrenia, based on results from 5 
previous studies. The current abstract summarizes the results of the first 
antipsychotic study we are aware of that uses a randomized, double-blind, 
placebo-controlled design to determine optimal dosing strategy for patients 
not achieving a clinically meaningful reduction in the positive and negative 
syndrome scale (panss) total score by Week 2 of standard dose lurasi-
done treatment.
Methods: hospitalized patients with an acute exacerbation of schizophrenia 
who had a panss total score ≥80, a panss subscale score ≥4 (moderate) 
on ≥2 panss items (delusions, conceptual disorganization, hallucinations, 
unusual thought content), and a cgi-s score ≥4 were enrolled. patients 
were randomized to double-blind treatment with a fixed dose of lurasidone 
20 mg/d (6 weeks), or lurasidone 80 mg/d (2 weeks), or placebo (6 weeks), 
in a 1:2:1 ratio. after two weeks of treatment, patients demonstrating early 
improvement (≥20% reduction in panss by Week 2) in the lurasidone 80 mg 
group were continued on the same dose for the remaining 4 weeks of the 
study. patients with <20% panss improvement were re-randomized, in a 1:1 
ratio, to receive either lurasidone 80 mg/d, or lurasidone 160 mg/day for the 
remainder of the double-blind phase. The primary efficacy variable (change 
from baseline in panss total score) was assessed using a mixed model for 
repeated measures (mmrm) analysis. change from baseline in the clinical 
global impression, severity (cgi-s) scale was the key secondary variable.
Results: The iTT population consisted of 112 patients on placebo and 198 
patients on lurasidone 80 mg/d. patients with early non-response who were 
re-randomized to lurasidone 160 mg/d (n=43) achieved significantly greater 
improvement in panss total score, from Week 2 to Week 6, compared with 
non-responding patients (n=52) who continued on the 80 mg/d dose (-16.6 
vs. -8.9; p=0.023). improvement in the cgi-s score, from Week 2 to Week 
6, was -1.0 for the lurasidone 160 mg/d group and -0.6 for the 80 mg/d group 
(p=0.052). The proportion of patients discontinuing due to an adverse 
event was 2% in the lurasidone 160 mg/d group and 4% in the lurasidone 
80 mg/d group.

Conclusion: in patients with early non-response (at Week 2), dose escala-
tion was a well-tolerated and effective strategy for optimizing treatment 
response to lurasidone.
id: 2114720

a phase 2b, randomized, double-
blind, placebo-conTrolled, 12-Week 
sTudy of encenicline, an α7 nicoTinic 
aceTylcholine recepTor parTial 
agonisT, for cogniTive impairmenT in 
paTienTs WiTh schizophrenia

ilise lombardo, m.d.; nancy dgetluck; gerhard koenig; 
gordon loewen; dana hilt
FORUM Pharmaceuticals, Boston, MA, USA

Background: cognitive impairment in patients with schizophrenia signifi-
cantly impairs quality of life and limits functioning in interpersonal rela-
tionships, workplace and community. antipsychotics are the mainstay of 
pharmacologic treatment for the positive symptoms of schizophrenia; how-
ever, they offer minimal, if any cognitive benefit. encenicline, an α7 nicotinic 
acetylcholine receptor partial agonist is in clinical development for the treat-
ment of cognitive impairment in schizophrenia and alzheimer’s disease. This 
study assessed the efficacy and safety of encenicline for cognitive impairment 
in patients with schizophrenia on stable atypical antipsychotic therapy.
Methods: 319 subjects with schizophrenia were treated with placebo or ence-
nicline (0.27 mg or 0.9 mg once daily) for 84 days. The primary efficacy end-
point was the overall cognitive index (oci) score from the cogstate battery 
and Trails 2 and 4 tasks from the neuropsychological Test battery (nTb). 
secondary endpoints included the maTrics consensus cognitive battery 
(mccb), the schizophrenia cognition rating scale (scors) and the 
positive and negative syndrome scale (panss) total and subscale scores.
Results: Treatment with encenicline was associated with broad cognitive 
improvements. The oci plus Trails 2 and 4 showed a statistically signifi-
cant improvement for the 0.27 mg dose of encenicline compared to pla-
cebo (p=0.034). a  positive trend for improved cognition was also noted 
on the mccb at both doses. The change from baseline was greater for the 
0.9 mg (p=0.069 vs. placebo) than for the 0.27 mg. subanalyses were also 
performed that supported the primary outcomes in this study.
significant effects in clinical function were seen with encenicline treatment 
as measured by the scors. The mean change from baseline in the scors 
total score between the 0.9 mg group and the placebo group was significant 
(p=0.011). statistically significant improvement on the panss cognition 
impairment domain was noted in encenicline 0.9 mg vs. placebo (p=0.029) 
and for panss negative subscale scores in encenicline 0.9 mg group vs. pla-
cebo (p=0.028). no individual serious treatment-emergent adverse event 
was experienced by more than one subject per treatment group and all 
events were judged as not related to study drug.
Conclusion: significant procognitive effects and functional improvements 
were observed with encenicline. phase 3 trials have been initiated based on 
these and other data.
id: 2207646

a phase 2b, randomized, double-
blind, placebo-conTrolled, 12-Week 
sTudy of encenicline or placebo in 
schizophrenia subJecTs on chronic 
sTable aTypical anTipsychoTic Therapy

i lombardo; n dgetluck; d hilt; g koenig; g loewen
FORUM Pharmaceuticals Inc., Watertown, MA, USA

Background: cognitive deficits in patients with schizophrenia persist despite treat-
ment with antipsychotics, adversely affecting everyday functioning and quality of 
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life. studies link impaired α7 receptor (α7r) signaling to cognitive dysfunction 
in schizophrenia. encenicline is in clinical development for the treatment of cog-
nitive dysfunction in schizophrenia and alzheimer’s disease. studies suggest that 
encenicline potentiates α7-mediated release of multiple neurotransmitters and 
thereby modulates the neural networks that govern cognition. This study assessed 
the efficacy and safety of encenicline in stable patients with schizophrenia.
Methods: 319 subjects with schizophrenia were treated with placebo or 
encenicline (0.3 mg or 1 mg once daily) for 84 days. efficacy was evaluated 
using the overall cognition index (oci) from the cogstate testing battery 
plus Trails 2 and 4, the maTrics consensus cognitive battery (mccb), 
the schizophrenia cognition rating scale (scors), and the positive and 
negative syndrome scale (panss).
Results: encenicline was associated with procognitive effects. The oci plus 
Trails 2 and 4 suggested that 0.3 mg of encenicline was associated with improve-
ment in general cognitive function (p=0.034), compared with placebo. This 
positive effect on the oci was supported by a positive trend for improved cogni-
tion on the mccb (evaluated in us patients only, n=166). The mean change 
from baseline at day 84 in the overall composite T-score (3.6) was higher for the 
1 mg dose group than for the 0.3 mg dose group (3.0) and placebo group (1.8).
significant effects in clinical function were seen with encenicline treatment as 
measured by the scors interviewer rating. The mean change from base-
line in the scors interviewer rating over all visits between the 1 mg group 
and the placebo group was significant (p=0.011). no individual serious treat-
ment-emergent adverse events (Teaes) were experienced by more than one 
subject and all events were judged as not related to study drug. a greater 
percentage of subjects in the placebo group (8.6%) than the 0.3 mg group 
(1.9%) or the 1 mg group (4.8%) discontinued study drug because of a Teae.
Conclusion: significant procognitive effects and functional improvements 
were observed with encenicline. further studies evaluating the safety and 
efficacy of encenicline in subjects with schizophrenia are underway. phase 
3 trials (ncT01716975; ncT01714661; ncT01714713) have been initiated 
based on these and other data.
id: 2124032

inTer-raTer reliabiliTy assessmenT 
of aspecT-r (a sTudy pragmaTic-
eXplanaTory characTerizaTion 
Tool-raTing)

lian mao, phd1; c bossie, phd2; l alphs, md, phd2;  
david J Williamson, phd, mba2; c kurut2

1. Research & Development, Janssen LLC, Titusville, NJ, USA; 
2. Scientific Affairs, Janssen LLC, Titusville, NJ, USA

Background: The increasing importance of real world data for clinical and 
policy decision making is driving a need for close attention to the pragmatic 
vs. explanatory features of trial designs. aspecT-r (a study pragmatic-
explanatory characterization Tool-rating) is an instrument derived from a 
previously described tool (precis) developed to assist researchers design-
ing trials that are more pragmatic or explanatory (Thorpe, 2009; Tosh, 
2011). aspecT-r refined the precis trial design domains and includes 
a detailed anchored rating system. This analysis established the inter-rater 
reliability (irr) of aspecT-r.
Methods: 9 raters (identified from a convenience sample of persons 
knowledgeable about psychiatry clinical research / study design) received 
aspecT-r training materials and 12 study publications. selected studies 
assessed antipsychotic treatment in schizophrenia, were in peer-reviewed 
journals, and represented a range of studies across a pragmatic:explanatory 
continuum as determined by authors (cb/la). raters had 12 weeks 
to review the materials and rate the study domains using aspecT-r. 
intra-class correlations (icc) were determined for the total and domain 
scores. Qualitative ratings then were assigned to describe the irrs (per 
cicchetti, 1994).
Results: aspecT-r scores were available for the 12 studies by 7 raters. 
aspecT-r total score icc was 0.87, corresponding to an excellent irr. 
domain iccs were 0.85-0.31; ranging from excellent-poor irrs (Table).

Conclusion: aspecT-r’s total score irr was excellent, with excellent-
good irrs for most domains. The fair-poor irr for 2 domains may reflect 
a need for improved domain definition, anchoring, or training materials. 
aspecT-r can be used to help understand the pragmatic:explanatory 
nature of completed or planned trials.
cicchetti d. psych assess 1994;6;284-90.
Thorpe k, et al. J clin epidemiol 2009;62:464-75.
Tosh g, et al. dialog clin neurosci 2011;13:209-15.
supported by Janssen scientific affairs, llc
id: 2081082

medicaTion nonadherence in 
schizophrenia: preliminary 
observaTions from a novel approach 
for deTecTing anTipsychoTic 
drug levels

Joseph mcevoy, md1,2; robert millet5,3; kenneth dretchen5,4; 
ayodele morris5; peter f buckley, md2

1. Psychiatry and Health Behavior, Georgia Regents University, 
Augusta, GA, USA; 2. Medical College of Georgia, Georgia 
Regents University, Augusta, GA, USA; 3. Carolina Behavioral 
Care, Hillsborough, NC, USA; 4. Pharmacology and Physiology, 
Georgetown University Medical Center, Washington, DC, USA; 
5. Ameritox, Ltd., Greensboro, NC, USA

Background: medication nonadherence and detection thereupon are sub-
stantial challenges in the treatment of schizophrenia. This study sought to 
assess urine levels of aripiprazole and metabolites among patients receiving 
steady state dosing of aripiprazole.
Methods: 150 adults, judged compliant with a stable aripiprazole regimen, 
had observed dosing for five consecutive days. urine specimens, obtained 
on days 1, 4 and 5, were analyzed for ph, creatinine, specific gravity, and 
for aripiprazole, opc3373 and dehydroaripiprazole. linear regression was 
used to assess the association between unadjusted urine levels of each drug/
metabolite and dose taken, and linear stepwise multiple regression was per-
formed to identify variables that added to the explanation of the variance.
Results: opc3373 was found in 97% of urine samples, whereas, unchanged 
aripiprazole and dehydroaripiprazole were found in only 58% and 39% 
of samples, respectively. variance in urine metabolite levels accounted for 
by medication dose was relatively low for each individual drug/metabo-
lite, r2 only 0.13 to 0.23. however, when opc3373 was adjusted for age, 
weight, sex and urine creatinine values the r2 improved to 0.63, and further 
improved to 0.70, when height, urine specific gravity and the presence of 
dehydroaripiprazole were added in a stepwise multiple regression model.
Conclusion: unadjusted urine levels of aripiprazole and metabolites are not 
strongly related to aripiprazole dosing, however, accounting for key variables 
yields a strong relationship between measurable urine parameters and dose taken. 
by defining the expected range of adjusted urine levels for each dose, the potential 
exists for a clinical test to identify partially non-adherent individuals who would 
not have been identified by conventional ‘present vs. absent’ urine drug testing.
id: 2090373

The neurapro-e sTudy: a mulTicenTer 
rcT of omega-3 faTTy acids and 
cogniTive-behavioural case 
managemenT for paTienTs aT ulTra 
high risk of schizophrenia and oTher 
psychoTic disorders

patrick mcgorry1; connie markulev1; barnaby nelson, phd1; 
hok pan yuen1; miriam schaefer1; alison ruth yung, m12,1; 
andrew Thompson11; gregor berger4; nilufar mossaheb8; 
monika schlögelhofer8; stefan smesny5; lieuwe de haan10; anita 
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1. Orygen Youth Health Research Centre, University of Melbourne, 
Melbourne, VIC, Australia; 2. Brain & Mind Research Institute, 
Sydney, NSW, Australia; 3. Psychiatric University Clinic 
Basel, Basel, Switzerland; 4. Integrated Psychiatry Winterthur, 
Winterthur, Switzerland; 5. University of Jena, Jena, Germany; 
6. Psychiatric Centre Bispebjerg, Copenhagen, Denmark; 
7. University of Hong Kong, Hong Kong, Hong Kong; 8. Medical 
University of Vienna, Vienna, Austria; 9. Institute of Mental 
Health, Singapore, Singapore; 10. Academic Medical Centre, 
Amsterdam, Netherlands; 11. University of Warwick, Warwick, 
United Kingdom; 12. University of Manchester, Manchester, United 
Kingdom

Background: recent meta-analyses have indicated that preventive interven-
tion is likely to benefit patients ‘at-risk’ for psychosis, in terms of symptom 
reduction, improved functioning, and delay or even prevention of onset of 
threshold psychotic disorder. The strong preliminary results from a single-site 
rcT of the effectiveness of omega-3 polyunsaturated fatty acids (pufa), 
coupled with the reduced transition rate in ultra high-risk (uhr) samples, 
mean that further study of such benign, potentially neuroprotective, inter-
ventions is clinically and ethically required. We designed and conducted an 
international multi-centre rcT with a large sample size to seek to replicate 
the results of the initial rcT of omega-3 pufas in the uhr stage of illness.
Methods: The trial was a 6-month, double-blind, randomized, placebo 
controlled trial of 1.4 grams/day omega-3 pufas in uhr patients aged 
between 13 and 40 years. The primary hypothesis was that uhr patients 
receiving omega-3 pufas plus cognitive behavioural case management 
(cbcm) will be less likely to transition to psychosis over a 6-month period 
compared to treatment with placebo plus cbcm. secondary outcomes 
will examine 12-month transition rates and symptomatic and functional 
outcomes, as well as examining if  candidate risk factors and biomarkers 
predict response to omega-3 pufas treatment in the uhr group.
Results: 977 subjects were screened at 10 centres internationally. 304 were 
randomized. 78% were retained at 6 months. The mean age was 19.1 years 
and 50% were at least moderately ill on cgi. survival analysis, in particular 
the logrank test and cox regression, will be used to compare differences in 
transition rates between the treatment groups. The primary analysis will 
be based on the intention-to-treat approach. for secondary outcome mea-
sures, general linear model analysis will be used for level of symptomatol-
ogy and level of functioning.
Conclusion: utilizing a large sample, results from this study form an impor-
tant step in testing the evidence base for indicated prevention of schizo-
phrenia and other psychotic disorders, which may be the strongest avenue 
for reducing the burden, stigmatization, disability, and economic conse-
quences of these disorders.
id: 2113630

facTors impacTing successful cr 
implemenTaTion in neW york ouTpaTienT 
menTal healTh clinics

alice medalia, phd1; matthew erlich, m.d.2,1; gregory a miller, 
m.d.2; alfred m volo, phd2; lloyd i sederer, m.d.2,1

1. Psychiatry, Columbia University Medical Center, New York, NY, 
USA; 2. New York State Office of Mental Health, New York, NY, 
USA

Background: cognitive remediation (cr) is a recovery-oriented, 
neuroplasticity based intervention that targets cognition in order 
to enhance functional outcome. The demand for cr from families 
and patients outpaces availability of  programs, leading to questions 
about how best to promote implementation of  cr. according to the 
promoting action on research implementation in health services 
(parihs) framework, successful implementation of  cr is a function 
of  the interplay between three major components: (1) the nature of 
the evidence for cr as perceived by multiple stakeholders, (2) the con-
text or the quality of  the environment where the cr is implemented, 
and (3) the type of  facilitation needed to support implementation and 
maintenance of cr.
Methods: a recent initiative by new york state office of mental health 
to implement cr in 8 mental health clinics across the state has provided 
an opportunity to study the challenges to implementation as a function 
of these three components: perception of evidence, environmental context 
and facilitation.
Results: perception of  evidence, which initially differed among the 
stakeholders, became more congruent as the emphasis shifted to 
enhancing recovery, and not just cognitive outcomes. environmental 
context proved challenging as mental health clinics often experienced 
difficulty in providing some of  the essential conditions required for 
successful delivery of  cr. for example, the frequency of  cr sessions 
and requirement for consistent attendance created challenges for pro-
grams which average biweekly attendance and for clients who have 
irregular attendance. lack of  staff  knowledge about cognitive deficits 
needed to be addressed to facilitate the referral and assessment process; 
lack of  access to computer based cr programs had the potential to 
erode fidelity to delivery of  restorative models of  cr. further, fiscal 
instability and staff  turnover in the larger delivery system impacted 
implementation, requiring dynamic approaches to assure sustainabil-
ity. facilitation of  the implementation efforts at both the system and 
agency levels was used to support the initiation and expansion of  the 
cr programs.
Conclusion: The programmatic context and conditions affecting cr imple-
mentation and the steps that were taken by the larger and individual ser-
vice organizations in order to move toward a state of “readiness”, provided 
greater understanding of the factors contributing to a gap between the real 
world and necessary conditions for cr implementation.
id: 2080351

piloT double blind, placebo 
conTrolled and randomized sTudy 
To assess elecTroconvulsive Therapy 
efficacy as augmenTing sTraTegy 
To clozapine in super-refracTory 
schizophrenia

debora luciana melzer-ribeiro; sergio paulo rigonatti; monica 
kayo; rafael bernardon ribeiro; belquiz avrichir; marisa fortes; 
maria emilia camargo; helio elkis, md phd
Institute and Departament of Psychiatry, University of Sao Paulo 
Medical School, Sao Paulo, Brazil

parameter icc irr rating1

Total score 0.87 excellent
participant eligibility domain 0.55 fair
intervention flexibility—experimental/ 
comparison (mean) domain

0.85 excellent

medical practice setting—experimental/ 
comparison (mean) domain

0.64 good

follow-up intensity domain 0.76 excellent
primary Trial outcome domain 0.31 poor
participant compliance domain 0.76 excellent

1. icc cut-offs: <0.40=poor; ≥0.40 and ≤0.59=fair; >0.59 and 
≤0.74=good; >0.75=excellent (cicchetti, 1994).

aspecT-r: iccs and irrs
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Background: clozapine to be the first line treatment of resistant schizo-
phrenia (Trs) such condition however about 30% of patients with Trs 
do not respond satisfactorily to clozapine and remain predominantly psy-
chotic. These patients are termed incomplete responders, partial respond-
ers or super-refractory patients (srs). for these patients, many attempts 
have been made to augment clozapine effect which showed a modest effect, 
there is no evidence that any pharmacological intervention is efficacious 
as add-on therapy.electroconvulsive Therapy (ecT) is less appreciated in 
this cases.There are no placebo controlled studies examining the efficacy 
of ecT in patients with partial response to clozapine or so called sTrs.
Methods: inclusion criteria were drm-iv-Tr criteria for schizophrenia, age 
between 18 and 55 years old, men and women. all patients were on clozapine 
treatment for at least six months, with or without add-on therapy, with unsatis-
factory response, defined as cgi ≥ 4, and panss total ≥ 60 at baseline. patients 
were randomized to two experimental groups (ecT or sham ecT) and were 
assessed in the baseline and after 12 sessions by raters who were completely 
blind throughout the study. The serum blood levels of clozapine were measured 
before the initiation of the trial.The outcome variables were the panss (and 
its subscales - positive, negative and general psychopatology) and cgi.
Results: 20 patients participated in the study. ecT group (11 patients) 
or the sham- group (9 patients). in the ecT group the panss positive 
subscale was reduced from 18.40 to 14.90 (-19.0 % - p = 0.009), the total 
panss was reduced from 79.70 to 72.70 (-8.78% - p = 0.026) whereas the 
cgi scores had a reduction from 5,20 to 4,0 (-23.0% - p = 0.000).in the 
sham group improvements also occurred with panss positive subscale 
which showed a reduction from 25,17 to 18,17 (-27.81 % - p = 0.023), the 
Total panss score was reduced from 102.50 to 86.83 (-15.27% - p = 0.032), 
and the cgi was reduced, from 6,17 to 4,67 (-24.31% - p = 0.045).however 
the ancova analysis of endpoint outcome variables showed no differ-
ences in both groups.
Conclusion: We found no evidence that active ecT is superior to sham- 
ecT for the improvement of psychopathology as measured by the panss. 
however there are several limitations that must be considered. one pos-
sible explanation could be the cumulative factors that can increase placebo 
effect, also described and found in other clinical trials.
id: 2097239

The effecTs of a single dose of 
modafinil on maTrics consensus 
cogniTive baTTery performance in 
chronic schizophrenia

panayiota g michalopoulou1; shôn W lewis2; richard J drake, 
phd mrcpsych2; abraham reichenberg, ph.d.3,1; richard emsley2; 
anastasia k kalpakidou1; Jane lees2; Tracey bobin1; eve applegate2; 
James k gilleen1; gahan pandina4; Til Wykes5; shitij kapur1

1. Psychosis Studies, Institute of Psychiatry, King’s College 
London, London, United Kingdom; 2. Institute of Brain, Behaviour 
and Mental Health, University of Manchester, Manchester, United 
Kingdom; 3. Icahn School of Medicine, Mount Sinai, New York, 
NY, USA; 4. Research & Development, Johnson &Johnson, New 
York, NY, USA; 5. Psychology, Institute of Psychiatry, King’s 
College London, London, United Kingdom

Background: cognitive impairment associated with schizophrenia is a 
strong predictor of the functional outcome of the illness and no effec-
tive treatments are currently available. maTrics consensus cognitive 
battery (mccb) was designed as an outcome measure for trials of cogni-
tive-enhancing drugs in schizophrenia. findings from a small number of 
studies suggest that modafinil, a wakefulness-promoting agent, may have 
cognitive-enhancing effects in schizophrenia (Turner et al., 2004; scoriels 
et al., 2012). our goal was to test the effects of a single dose of modafinil 
on mccb in patients with chronic schizophrenia.

Methods: 49 clinically stable outpatients with schizophrenia were enrolled in a 
randomised, double-blind, placebo-controlled study across two sites (institute 
of psychiatry, king’s college london and university of manchester) and 
received 200mg of modafinil or placebo 2 hours prior to mccb administra-
tion. This study is a part of a larger trial that tested the feasibility and cognitive 
effects of the combination of cognitive training exercises with repeated doses 
of modafinil in chronic schizophrenia [isrcTn60687844 (www.isrctn.org)].
Results: 42 participants provided outcome data and were included in 
the final analysis. a  single dose of modafinil did not induce any signifi-
cant changes on the mccb composite score (99.38% ci -6.567, 1.749), 
while it significantly worsened performance on the visual learning (99.38% 
ci -14.922, -3.160) and executive function (99.38% ci -12.741, -0.667) 
domains compared to placebo.
Conclusion: To our knowledge, this is the first study that used mccb, the 
current gold standard neuropsychological battery for cognition in schizo-
phrenia, to test the cognitive effects of a single dose of modafinil in schizo-
phrenia. in our population of chronic patients, modafinil showed adverse 
effects on cognitive function. our results are at odds with those of previous 
single-dose studies in schizophrenia and suggest that the role of modafinil 
as a potential cognitive-enhancing drug for chronic schizophrenia needs 
further investigation for definite conclusions to be drawn.
references
scoriels l, barnett J, soma p, sahakian b, Jones p. effects of modafinil 
on cognitive functions in first episode psychosis. psychopharmacology 
(berl).2012;220:249-258.
Turner dc, clark l, pomarol-clotet e, mckenna p, robbins TW, 
sahakian bJ. modafinil improves cognition and attentional set shift-
ing in patients with chronic schizophrenia. neuropsychopharmacology. 
2004;29:1363-1373.
id: 2093974

eXercise-based cogniTive remediaTion 
for youTh aT ulTra high-risk for 
psychosis

vijay a mittal, ph.d.
Psychology and Neuroscience, University of Colorado Boulder, 
Boulder, CO, USA

Background: accumulating evidence suggests that cardiovascular activity 
can affect cognition and brain structure in schizophrenia. given the litera-
ture suggesting that the medial temporal structures play a critical patho-
genic role, understanding activity levels in the high-risk period may inform 
targeted early interventions. recently, exercise has been studied during the 
prodrome, and our group has reported links with the integrity of medial 
temporal structures in ultra high-risk (uhr) youth. however, the potential 
for exercise-based cognitive remediation has not been evaluated, and to date, 
there has not been a controlled trial with an exercise treatment in this group.
Methods: This investigation examined 29 uhr and 27 matched controls 
to determine relationships between activity level and cognitive function. 
participants were assessed with actigraphy for a 5-day period, a short cog-
nitive battery and magnetic resonance imaging (mri).
Results: When compared with controls, the uhr group exhibited less mod-
erate to vigorous activity, smaller medial temporal volumes, and poorer 
performance in verbal fluency, trail making, and verbal learning. higher 
levels of physical activity in the uhr group were moderately correlated 
with larger parahippocampal gyri bilaterally (right: r=.44, p≤.01; left: 
r=.55, p≤.01) with a similar trend in the left hippocampus (r = 23, p=.09). 
furthermore, elevated activity in the uhr group was associated with 
improved performance in verbal fluency (r=.35, p≤.01), trail making (r=.28, 
p≤.05), and verbal learning (r=.25, p≤.05).
Conclusion: These data were employed for the basis for an ongoing rater-
blind randomized trial that assigns 3 month’s of aerobic exercise (super-
vised sessions at 65-85% intensity) or a waitlist condition to uhr youth 
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and tracks changes in cardiac output, medial temporal structure and cogni-
tion post intervention. The results of the actigraphy study, and early data 
from the 5-year exercise trial are discussed in this presentation.
id: 2072153

inTernalized sTigma reducTion 
folloWing group cogniTive-behavioral 
Therapy for social anXieTy in aT-risk 
menTal sTaTe and firsT-episode 
psychosis

Tina montreuil1,2; katrina messina1; ashok malla1,2; ridha 
Joober1,2; claude bélanger3; gail myhr2; martin lepage1,2

1. Douglas Research Centre,, Montreal, QC, Canada; 2. Psychiatry, 
McGill University, Montreal, QC, Canada; 3. Psychologie, 
Université du Québec à Montréal, Montreal, QC, Canada

Background: schizophrenia has a population incidence of 1% yet it is a lead-
ing cause of disability worldwide (lopez et al, 2006). beyond the attainment 
of symptomatic remission, the chronic difficulties surrounding psychosocial 
functioning in schizophrenia remain unaddressed despite current findings. 
stigma has become an area of interest when it comes to promoting recov-
ery in severe mental illness. The importance of targeting stigma as part of 
better understanding and seeking improved psychosocial functioning related 
to recovery in mental illness is clear, mainly based on the fact that stigma is 
believed to have potential limiting effects on recovery. There has been a con-
sensus that stigma should be further investigated (knight, Wykes, & hayward, 
2006; lysaker et  al., 2007)  and become a prominent and essential compo-
nent of treatment and rehabilitation programs alike (byrne, 2000). despite 
advances in pharmacological treatments over the past two decades,many 
patients with schizophrenia continue to experience chronic difficulties with 
psychosocial and vocational functioning. similarly, social anxiety, although it 
represents an important barrier to quality of life and social functioning, often 
goes unnoticed in schizophrenia (lysaker et al., 2010). a recent study revealed 
that internalized stigma was related to social anxiety (lysaker et al., 2011). 
objective: This study was to investigate whether a group-based cognitive-
behavioral therapy (cbT) for social anxiety in a first-episode of psychosis and 
at-risk for developing psychosis resulted in a reduction of internalized stigma.
Methods: Thirteen patients with social anxiety attended a group-based 
cognitive behavior (cbgT) intervention. The cgbT was provided weekly 
for 14 weeks in 1.5-hour sessions. baseline and post-treatment ratings of 
social anxiety were measured using the social interaction anxiety scale, 
the social phobia inventory and the brief  social phobia scale. internalized 
stigma was assessed using the internalized stigma in mental illness scale.
Results: using paired-samples t-test analyses, following participation in the 
intervention, participants displayed significantly less symptoms of internal-
ized stigma (ismi) [t(12) = 2.36, p = .03].
Conclusion: interventions targeting social anxiety as part of at-risk and first-
episode psychosis appear to be associated with improvements in symptom-
severity of internalized stigma. interventions should incorporate comorbid 
conditions as part of treatment of at-risk and psychotic symptoms.
id: 2118465

a randomized, double-blind, 
placebo-conTrolled phase i sTudy 
To assess The safeTy, TolerabiliTy, 
and pharmacokineTics of single 
rising doses 0.5mg To 500mg of bi 409306 
adminisTered orally in healThy male 
volunTeers.

viktoria moschetti1; katja boland2; ulrich feifel1; anja hoch3; 
heike zimdahl-gelling4; michael sand5

1. Transl. Medicine and Clin. Pharmacology, BIP-DE-I, 
Boehringer Ingelheim GmbH & Co KG, Ingelheim, Germany; 
2. R&D Project Management, BIP-DE-B, Boehringer Ingelheim 
GmbH & Co KG, Biberach, Germany; 3. Global Biom. and Clin. 
Appl./BDM (BCA), BIP-DE-B, Boehringer Ingelheim GmbH & 
Co KG, Biberach, Germany; 4. Development Germany, Boehringer 
Ingelheim Pharma GmbH & Co. KG, BIP-DE-B, Biberach, 
Germany; 5. General Medicine, Clinical Research, BIP-US, 
Boehringer Ingelheim Pharmaceuticals, Inc, Ridgefield, CT, USA

Background: bi 409306, a phosphodiesterase 9 inhibitor, is being developed 
for symptomatic treatment of cognitive impairment associated with schizo-
phrenia. The primary objective of this first-in-human study was to inves-
tigate the safety and tolerability of bi 409306 in healthy male volunteers. 
secondary objectives included exploring dose proportionality and compar-
ing the safety and pharmacokinetics of 2 different groups of cyp2c19 gen-
otyped subjects (extensive metabolizers [em] and poor metabolizers [pm]).
Methods: single rising doses of bi 409306 were evaluated in healthy male 
volunteers in this randomized, double-blind, placebo-controlled within 
dose group, single-center trial.
Results: a  total of 79 caucasian, healthy male subjects (mean age 
36.7 years) were treated in 10 sequential dose groups. eight pm subjects 
were treated with 10mg/d and 100mg/d doses of bi 409306. Within each 
dose group, 6 subjects received active treatment and 2 received placebo. 
in total, 17 of 71 em subjects (23.9%) reported 28 aes; 6 of 8 pm sub-
jects (75.0%) reported 8 aes; 20 subjects (25.8%, 14 em, 6 pm) reported 
aes that were considered related to bi 409306 by the investigator. all aes 
were of mild to moderate intensity, limited duration, and resolved with-
out sequelae. The most commonly reported aes in the higher dose groups 
starting at 100mg/d were visual symptoms. These aes showed a trend that 
correlates with dose, with the maximum tolerated dose in em subjects set at 
350mg/d. no deaths, saes, or other significant aes were reported. overall, 
there were no observed relevant changes with bi 409306 compared to pla-
cebo for laboratory, ecg recordings, vital signs, and cardiac monitoring. 
absorption was rapid, reaching maximum plasma concentrations at <1h 
after drug administration. The highest systemic exposure was achieved in 
the 350mg/d em group. cyp2c19 pm subjects showed about 2.2 to 2.3-
fold higher maximum plasma concentrations and 4.1 to 5.0-fold higher 
total plasma exposure compared to em subjects. Terminal half-life ranged 
from 0.995h to 2.71h across dose groups and was similar in pm subjects 
when compared to em subjects receiving higher doses.
Conclusion: There were no notable safety findings and no indication of a 
safety risk for the subjects who participated in this trial. bi 409306 was rap-
idly absorbed and eliminated, with systemic exposure being higher in pm 
compared to em subjects at the same dose level. overall, good to satisfactory 
safety and tolerability was observed in em and pm healthy male subjects.
id: 2096699

descripTion and implemenTaTion of The 
raise-eTp sTudy psychosocial TreaTmenT 
model: The navigaTe program

kim T mueser, ph.d.
Center for Psychiatric Rehabilitation, Boston University, Boston, 
MA, USA

Background: The navigaTe program was developed in response to an 
nimh mandate to evaluate a program for first episode psychosis that 
could be delivered in non-academic community treatment systems in the 
u.s. and paid for by existing reimbursement mechanisms.
Methods: navigaTe was developed following a review of other compre-
hensive first episode treatment program, and is a multidisciplinary program 
typically staffed by five members who work collaboratively with each other, 
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the client, and family. four core services are provided in navigaTe, 
including: the family program (aimed at developing a collaborative rela-
tionship with family members, providing information about psychosis and 
treatment, and harnessing support for the client), individual resiliency 
Training (an individual psychotherapeutic approach aimed at enhancing 
clients’ wellness and personal resiliency, providing information about psy-
chosis and its treatment, improving illness self-management, and facilitat-
ing progress towards social and health goals), supported employment and 
education (aimed at helping clients identify or develop personally mean-
ingful goals related to education or competitive employment, and pursuing 
those goals), and individualized pharmacological treatment. standardized 
training, consultation, and fidelity assessment methods were developed and 
implemented for the three psychosocial components of the program and 
the overall program at the 17 sites randomized to navigaTe.
Results: fidelity assessments indicated that the core psychosocial compo-
nents of the navigaTe program could be successfully implemented at the 
17 participating sites. information about the implementation and fidelity to 
the specific psychosocial treatment components will be presented.
Conclusion: The newly developed comprehensive treatment program for 
first episode psychosis, the navigaTe program, was feasible to imple-
ment in non-academic community mental health care settings that pro-
vide routine services to a range of persons with serious mental illness. The 
results suggest that the navigaTe program has potential for wider dis-
semination in similar community-based treatment settings in the u.s.
id: 2092176

sTimulaTing learning: a piloT sTudy 
of Transcranial direcT currenT 
sTimulaTion (Tdcs) and cogniTion in 
schizophrenia

natasza nalesnik, msc; hayley dolan; shinal patel; Joanna 
rodzinka-pasko; sukhi s shergill
Psychosis Studies, Institute of Psychiatry, Psychology and 
Neuroscience, King’s College London, London, United Kingdom

Background: cognitive dysfunction (cd) in schizophrenia is largely unre-
sponsive to conventional antipsychotic treatment and is responsible for a 
large part of the functional problems that patients experience in daily life. 
cds are recognised to be primarily associated with the frontal cortex of the 
human brain, and modulating activity in this brain region forms the basis 
of different interventional approaches. transcranial direct current stimula-
tion (tdcs) has consistently shown to improve performance on a range 
of cognitive tasks in both healthy, and in preliminary studies in clinical 
populations. The aim of the study is investigate the acute and medium-term 
effects of tdcs on a working memory task performance in schizophrenia.
Methods: following baseline assessment, 47 right-handed schizophrenia 
patients (szp) on stable doses of anti-psychotic medication, were random-
ized into sham or real tdcs stimulation group. The study comprised 4 days 
of cognitive testing (day 1, 2, 14 and 56). at each testing day, two training 
sessions were conducted, which included the n-back working memory task. 
tdcs was applied to the dorsolateral prefrontal cortex for 30 minutes at 
2ma at session 2- day 1 and session 2 day 14.
n-back task performance was calculated as d’= z (hit rate) - z (false alarm 
rate) for the 2 and 3-back only. multilevel regressions (mlr) were applied 
to analyse the data. The mlr included the d’ measures from five assess-
ments, the baseline, acute stimulation (day 1-session 1 and day-14 session 
6) and follow-ups, day- 2 (session 2) and day-56 (session 7).
Results: There were no significant difference between groups at baseline (b=-.31; 
p=0.27) or during acute tdcs administration (b= .26; p= .33 day-1 session 1; 
b=.46 p=0.10 day-14 session 6). however a significantly better performance on 
the n-back was observed in real stimulation as compared to the sham stimula-
tion at day- 2 session 2 (b=.67; p=0.014) and day-56 session 7(b=.71; p=0.011).
Conclusion: This is the first study to show beneficial effects of tdcs in 
schizophrenia. contrary to our hypothesis we did not find significantly 

higher performance during acute stimulation. however, we found strong 
consolidations effects on performance, with schizophrenia individuals in 
real tdcs group showing significantly better performance the following 
day (session 2) and at the day 56 follow-up visit (session 7).
These preliminary findings provide a promising avenue for improving cog-
nitive function in schizophrenia.
id: 2091494

Transcranial currenT sTimulaTion 
for The TreaTmenT of medicaTion 
refracTory audiTory hallucinaTions

brent gregory nelson, md1; suzanne Jasberg1; carolyn gentz2; 
charles schulz, m.d.1; kelvin lim1,2

1. Psychiatry, University of Minnesota, Minneapolis, MN, USA; 
2. DVBIC, Minneapolis VA Health Care System, Minneapolis, 
MN, USA

Background: auditory hallucinations (ah) are a hallmark of schizophre-
nia; with 30% of patients refractory to medications. Transcranial current 
stimulation (tcs) has shown promise for ah, and includes both transcra-
nial direct current (tdcs) and transcranial random noise (trns) stimula-
tion. both involve applying weak electrical current (2ma or less) to the 
scalp resulting in cortical excitability. brunelin et al (2012) utilized tdcs to 
reduce medication refractory ah while vanneste et al (2013) applied trns 
to reduce the loudness and distress associated with tinnitus. given the neu-
rophysiological similarity of tinnitus and ah (Johns et al., 2002), our study 
examines the efficacy of trns in the treatment of medication refractory 
ah as compared to tdcs and sham.
Methods: This study is double-blind and sham-controlled including three 
arms (trns, tdcs, and sham). all subjects complete ten treatment sessions 
(2 sessions per day for 5 days) and 1, 3, 6, 9, and 12 month follow-up ses-
sions. assessments include positive and negative symptoms scale (panss) 
and auditory hallucinations rating scale (ahrs). The twice daily treat-
ments are at least three hours apart. panss and ahrs are completed 
before the 1st treatment, after the last treatment, and at each follow-up.
Results: during a piloting phase, we treated three subjects with tdcs. 
Treatments were well tolerated. at 1 month subject 1 showed ahrs increases 
in frequency and salience but decreases in length and loudness (total score 
increase of 4) with a panss total decrease of 2. subject 2 showed ahrs 
decreases in all domains (total score decrease of 18)  and a panss total 
decrease of 26. subject 3 has not been seen at 1 month follow-up but reported 
post treatment ahrs increases in length but decreases in loudness and num-
ber of voices (total score decrease of 2) and a panss total increase of 2.
Conclusion: medication refractory ah are common and difficult to treat. our 
data suggest that some subjects have a significant response to tdcs while oth-
ers do not. This may be due to either baseline severity or nature of halluci-
nations. additionally, specific sub-symptoms of ah may be more sensitive 
to tcs as can be seen by the reduction in loudness in all three subjects. as 
additional subjects are treated a statistical comparison will be be performed to 
determine whether these findings are statistically significant at a group level.
This work was supported by the minnesota veterans medical research and 
education foundation and a narsad young investigator grant.
id: 2119290

using a mobile healTh applicaTion To 
moniTor clinical sympToms and signs 
of relapse in early psychosis

Tara a niendam, ph.d.1; laura Tully1; kathleen burch1; 
cameron s carter, md1,2

1. Psychiatry & Behavioral Sciences, University of California-
Davis, Sacramento, CA, USA; 2. Neuroscience, University of 
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Background: The early stages of psychotic illness are a critical period for 
intervention. mobile health applications offer ecologically valid, data-rich 
methods of monitoring patients’ daily symptoms and functioning, which 
could alert clinicians to early signs of relapse and facilitate early interven-
tion. We tested a smartphone application that gathers active survey and 
passive movement/communication data in an outpatient early psychosis 
(ep) program.
Methods: early psychosis participants (n=45), ages 14-30, were enrolled 
from the uc davis early psychosis programs. mobile data includes: daily 
surveys assessing mood, medication adherence, and social contact; weekly 
surveys assessing basic symptoms; and passive data (number of calls/texts, 
distance travelled). repeated models analysis examined longitudinal rela-
tionships between mobile data and monthly gold-standard assessments of 
symptoms (bprs) and psychosocial functioning (gfr/gfs).
Results: eighty-six percent of recruited participants were retained in the study 
over a minimum of 3 months with 76% survey completion. preliminary data 
(n=39) indicates associations between weekly surveys and bprs symptoms 
(all ps<0.05): higher self-reported positive and negative symptoms related to 
higher bprs positive and negative symptom scores, and higher self-reported 
depression and anxiety related to higher bprs depression/anxiety scores. 
additionally, increased self-reported depression, anxiety, visual illusions, 
impaired tolerance to stress, as well as fewer hours of sleep per night pre-
dicted increased bprs positive symptoms scores one week later.
Conclusion: results indicate 1) collecting patient-generated data via smart-
phone device is feasible, 2) patient-generated data closely reflect clinician-
rated gold-standard assessments, and 3) weekly assessment of symptoms 
known to be predictive of relapse may improve early identification of 
relapse and facilitate early intervention in ep.
id: 2117007

combining Tdcs and Working memory 
focused cogniTive remediaTion: a proof 
of principle sTudy

Tasha marie nienow, phd1,2; angus W macdonald3,1; carly 
dahl1; yuanyuan Wang1; christina landrum1; matthew 
marggraf1; kalia yang1; Joseph lupo1; kelvin lim2

1. Outpatient Mental Health, Minneapolis VA Health Care System, 
Minneapolis, MN, USA; 2. Psychiatry, University of Minnesota, 
Minneapolis, MN, USA; 3. Psychology, University of Minnesota, 
Minneapolis, MN, USA

Background: Transcranial direct current stimulation (tdcs) is a non-inva-
sive form of brain stimulation that modulates cortical excitability, and thus, 
may facilitate learning. The aim of this proof of principle study was to 
examine the pairing of tdcs with cognitive training in a sample of out-
patients with schizophrenia to explore whether this combination enhanced 
learning. feasibility and tolerability of repeated, paired administration of 
these neuromodulation techniques will also be assessed.
Methods: a randomized, sham-controlled design was used to assign par-
ticipants to a working memory focused cognitive training with either tdcs 
or sham. Training consisted of 48 1-hour sessions in which participants 
completed adaptive, computer-based tasks that targeted attention and 
working memory processes. beginning in the third week, computer train-
ing was augmented with 20 minutes of stimulation (1 ma tdcs/sham) 
twice a week. learning was assessed with performance on trained (n-back) 
and untrained tasks (maTrics consensus cognitive battery Working 
memory and attention tests). Tolerability was assessed with participant 
ratings of their physical and emotional experience immediately after and 
30 minutes post either tdcs or sham stimulation. feasibility was assessed 
with study attendance and attrition.
Results: of the 15 patients randomized to a condition, 10 (4 sham, 6 tdcs) 
completed all study procedures. among the 5 participants who failed to 
complete the protocol, reasons for withdrawal were unrelated to tdcs 

stimulation. participant ratings of emotional and physical distress imme-
diately after and 30 minutes post tdcs or sham stimulation were consis-
tently in the mild range. between group comparisons will be conducted 
to determine if  recipients of tdcs experienced significantly more distress 
than those receiving sham stimulation. between and within-group analyses 
will be conducted to explore whether cognitive performance is enhanced by 
tdcs. results will be reported in terms of effect size.
Conclusion: results of this study will provide preliminary data regarding 
the incremental benefit of pairing tdcs with cognitive training as well as 
the feasibility and tolerability of applying this approach for cognitive reha-
bilitation purposes with patients with schizophrenia.
id: 2097197

clozapine response - a naTuralisTic 
sTudy over 17 years

vishal n patel, md phd1,2; p eric konicki1,3; george eugene 
Jaskiw, md1,3

1. Psychiatry, Louis B. Stokes Cleveland Department of Veterans 
Affairs Medical Center, Cleveland, OH, USA; 2. Center for 
Proteomics and Bioinformatics, Case Western Reserve University, 
Cleveland, OH, USA; 3. Psychiatry, Case Western Reserve 
University, Cleveland, OH, USA

Background: in most treatment settings, clozapine continues to be unde-
rutilized in patients with schizophrenia who have an inadequate response 
to other antipsychotic drugs (apds). The requirement for hematological 
monitoring presents one barrier to starting clozapine. in addition, a sig-
nificant number of patients who start on clozapine discontinue it. many 
studies, including our own (davis et al, 2014) suggest that side effects rather 
than poor efficacy may be the dominant reason for discontinuation. To con-
firm this, we examined the clozapine response in patients who discontinue 
and in those who maintain the medication.
Methods: This was an irb-approved retrospective analysis of data from 
a clozapine clinic in a department of veterans affairs (dva) setting. 
clinical psychiatrists conducted baseline and follow up assessments using 
the bprs. We identified patients on the computerized record system with 
an icd diagnostic code of 295 who had been issued clozapine prescriptions 
for at least 4 weeks. notes were downloaded and brps data extracted. 
We modeled the temporal trajectory of patients’ total bprs score using 
linear, locally weighted, and hierarchical regression. all calculations were 
performed in the r statistical programming language.
Results: a  total of 382 patients (90.5% male, 63% service connected) were 
treated with clozapine for at least 4 weeks. The mean age at the time of clo-
zapine initiation was 49 years (standard deviation 10.3 years). We were able to 
extract bprs evaluations for 341 (89%) of these patients. The analysis showed 
that while the reduction in overall bprs was already evident at 4 weeks, the 
pattern of decline continued throughout the initial 6 months, and improvement 
was maintained for the duration of treatment. early discontinuers (<1 year) 
showed similar levels in improvement as late discontinuers (>3 years).
Conclusion: retrospective, observational data indicate that clozapine-
induced improvements generally develop over the initial 6 months and are 
evident in those who later discontinue clozapine. This underlines the need 
to identify and mitigate factors driving clozapine discontinuation.
id: 2115549

anTipsychoTic plasma concenTraTion 
TherapeuTic drug moniToring: 
a feasibiliTy sTudy for olanzapine and 
risperidone

maxine patel, md1; s law1; m gudbrandsen1; n magill3; d 
rose2; s landau3; r J landau4; a s david, md1
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1. Dept of Psychosis Studies, IOPPN, KCL, London, United 
Kingdom; 2. Health Service and Population Research, IOPPN, 
KCL, London, United Kingdom; 3. Biostatistics, IOPPN, KCL, 
London, United Kingdom; 4. Toxicology Unit, King’s College 
Hospital, London, United Kingdom

Background: Therapeutic drug monitoring (Tdm), which examines drug 
plasma concentrations, is a potentially useful objective tool to aid in the 
optimisation of antipsychotic prescribing. This study aimed to develop and 
test a clinically acceptable method for olanzapine and risperidone Tdm.
Methods: a non-randomised feasibility study recruiting inpatients from 5 
mental health Trusts in south-east england was conducted. The inter-
vention comprised: (i) a blood sample taken 12 hours post dose for Tdm 
analysis, 7-14 days after initial drug initiation; (ii) rapid feedback of Tdm 
results to clinicians accompanied by a newly developed algorithm offering 
interpretation and advice for individual patient antipsychotic dose man-
agement. The algorithm was based on target ranges and the time to steady 
state (olanzapine 20-40ng/ml, 7  days; risperidone 20-60ng/ml, 5  days). 
a baseline assessment and 6-week follow-up review of clinical notes was 
conducted to ascertain change in total daily dose of the target drug and to 
evaluate the Tdm process.
Results: of the 22 consenting participants on olanzapine 19 provided a 
blood sample, for whom 17 Tdm results were made available by the lab, 
and only 14 remained on olanzapine at study end. of the 13 consenting 
participants on risperidone, all provided a blood sample, for whom only 
12 Tdm results were made available by the lab and only 9 remained on 
risperidone at the end of the study. There was a mean increase in olan-
zapine dose of 0.9mg/day (s.d. 2.7, range 0-10) and a mean decrease in 
risperidone dose of -0.3mg/day (s.d. 2.0, range -4-3). however, only seven 
(24.1%) participants experienced a dose change, of which only four (13.8%) 
of the Tdm results were confirmed as having been checked by the clinician. 
Trough level sampling was achieved for all participants for whom data was 
available, whereas steady state was only achieved for 25/32 (78.1%) partici-
pants. of the 29 Tdm results, 16 (55.2%) were reported on within three 
working days.
Conclusion: Tdm can be feasibly implemented as part of routine clinical 
practice for olanzapine and risperidone. however, the lack of robust sup-
porting evidence for or against antipsychotic Tdm has probably led to lack 
of enthusiasm for and interest in the results. nevertheless, the advent of less 
invasive measures and the targeting of patients, who might be more likely to 
benefit, may facilitate uptake.
id: 2084491

individual resiliency Training (irT) 
in navigaTe: Training, supervision, 
and fideliTy assessmenT To supporT 
implemenTaTion

david penn, ph.d.
Psychology, University of North Carolina-Chapel Hill, Chapel Hill, 
NC, USA

Background: individualized resiliency Training (irT) is a modular, cog-
nitive-behaviorally-based individual intervention for persons recovering 
from a first episode of  psychosis. its primary aims are to promote recov-
ery by identifying client strengths and resiliency factors, enhance illness 
self-management and symptom coping, teach skills to facilitate functional 
recovery, and to help persons achieve and maintain personal goals and 
wellness. irT is composed of  seven standard modules, as well as seven 
(optional) individualized modules. The implementation and dissemination 
of  irT included a comprehensive plan to ensure fidelity and high quality 
service delivery. in this symposium, we will provide an overview of the 
irT implementation plan including a model for training, consultation, 

and individual clinician fidelity monitoring for the standard and the indi-
vidualized modules.
Methods: We will review the coordination of training across the sites and 
the measures to assess competency and complete the certification process.
Results: data are currently being analyzed on treatment fidelity. data will 
be presented on the qualifications of the irT clinicians trained, fidelity 
monitoring, and irT certification.
Conclusion: irT can be implemented in a large, multi-site study.
id: 2140924

ecT augmenTaTion in clozapine-
resisTanT schizophrenia: acuTe 
efficacy and mainTance daTa

georgios petrides, m.d.
Psychiatry Research, The Zucker Hillside Hospital, Northshore LIJ 
Health System, New York, NY, USA

Background: clozapine is indicated for the treatment of medication-resis-
tant schizophrenia. nonetheless, up to 70% of patients do not or partially 
respond to it. historically, response to clozapine is defined as 20 or 30% 
reduction in the 4 psychosis items (delusions, hallucinations, disorganiza-
tion and paranoia) in the brief  psychiatric rating scale (bprs). in a ran-
domized, controlled, single blind, nimh-sponsored study we evaluated the 
efficacy of electroconvulsive therapy (ecT) as an augmentation strategy for 
the treatment of clozapine-resistant schizophrenia.
Methods: patients with schizophrenia receiving clozapine with persistent 
psychotic symptoms (> 12 in the bprs psychosis subscale (pss) were 
included. patients were randomized to receive 8 weeks of ecT plus clo-
zapine or to continue with clozapine treatment for 8 weeks. patients in the 
pharmacotherapy arm, who did not respond after 8 weeks, crossed over to 
ecT and received the combination treatment for another 8 weeks.. patients 
who had 40% reduction in pss were offered a 6 month period of mainte-
nance ecT with a tapered schedulle of 4 weekly treatments followed by 4 
treatments every 2 weeks and monthly treatments for 3 months.
Results: Twenty patients were randomized to receive ecT+clozapine 
and 19 to continue clozapine pharmacotherapy. The mean age was 
39.3 (sd+9.6). The mean bprs was 46.0 (sd+9.6) and the pss was 16.5 
(sd+3.7). There were no significant differences between groups in race, 
sex, bprs scores, and clozapine levels at baseline. defining response as 
20% reduction of  the pss, there were no responders in the pharmaco-
therapy group, compared to 12 of  20 (60%, p < 0.001) in the ecT group. 
if  we define response as 40% reduction, there were no responders in the 
pharmacotherapy group, compared to 10 of  20 (50%, p < 0.001) in the 
ecT+clozapine group. in the open cross-over phase there were 14 of  19 
(73. 3%) responders to ecT+clozapine when response was defined as 20% 
reduction as the criterion and 9 of  19 (47%) when 40% was used. fourteen 
patients were included in the 6-month maintenance phase. nine of  them 
(64.3%) completed the study and did not relapse. five patients discontin-
ued the study before the completion of  the six months. The combination 
of  ecT and clozapine was well tolerated and no unusual side effects were 
observed.
Conclusion: These data suggest that the combination of clozapine and ecT 
is an effective treatment for patients with clozapine-resistant schizophrenia. 
maintenance ecT seems to be protective against relapse.
id: 2091697

peripheral bdnf levels and relapse in 
schizophrenia

anilkumar pillai, ph.d.
PSYCHIATRY, GEORGIA REGENTS UNIVERSITY, Augusta, 
GA, USA
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Background: understanding the factors that could underlie why patients 
relapse is an issue of fundamental importance to the treatment of schizo-
phrenia. moreover, accumulating evidence suggest that impairments in 
neurodevelopmental processes as a result of genetic and environmental 
insults lead to the development of schizophrenia pathophysiology. brain 
derived neurotrophic factor (bdnf) plays an important role in neurode-
velopment and adult brain plasticity. a number of studies including reports 
our group have shown decrease in peripheral bdnf levels in subjects with 
schizophrenia. however, it is still unclear whether peripheral bdnf levels 
contribute to relapse in schizophrenia. in the proacTive study, we tested 
the hypothesis that a decrease in plasma bdnf levels predicts relapse in 
schizophrenia.
Methods: serial plasma bdnf levels were performed on the proacTive 
sample of three hundred and five patients who are being evaluated for up 
to 30 months. bdnf levels were measured in the samples collected from all 
the 8 proacTive sites (a total of 2300 samples) by elisa.
Results: We obtained bdnf values for 226 of the 305 patients in the study. 
in addition, 103 subjects had true baseline data, and there were a total 
of 184 relapses identified from 94 individuals. our preliminary analysis 
showed that 58 of 181 patients (32%) had one or more hospitalizations. in 
addition, lower bdnf was associated with higher risk of hospitalization.
Conclusion: The initial analysis on bdnf and its association with relapse 
and hospitalizations indicates that peripheral bdnf level could be a 
potential predictor for relapse in schizophrenia. since the proacTive 
data set has a large number of cases with serial blood samples, data analysis 
and comparison with clinical parameters from the proacTive data set 
provides the more inclusive a-priori definition of relapse. such information 
would be helpful for the long term treatment management of schizophrenia.
id: 2089073

screening for snare (soluble nsf 
aTTachmenT proTein recepTor) 
inhibiTors as poTenTial drugs for 
schizophrenia TreaTmenT

alfredo ramos-miguel1; alasdair m barr2; nicolette honson3; 
Tom a pfeifer3; andrew J dwork4; gorazd b rosoklija4; J John 
mann4; William g honer1

1. Department of Psychiatry, University of British Columbia, 
Vancouver, BC, Canada; 2. Department of Pharmacology, 
University of British Columbia, Vancouver, BC, Canada; 
3. Department of Screening, The Centre for Drug Research 
and Development, Vancouver, BC, Canada; 4. Department of 
Psychiatry, Columbia University, New York, NY, USA

Background: The snare complex (syntaxin-snap25-vamp) fuels neu-
rotransmitter release at presynaptic terminals. converging evidence from 
clinical and preclinical studies indicates that schizophrenia is associated 
with aberrant snare activity [1,2]. disrupting the snare complex could 
help treat schizophrenia. here, we screened for snare inhibitors, and fur-
ther addressed their effect in postmortem brain homogenates from subjects 
with and without schizophrenia.
Methods: an immunoassay-derived method [1] quantifying syntaxin-
snap25 interaction in rat cortical lysates was automated for high through-
put screening of compounds across 5 different libraries (n=137,028 
compounds). Those able to inhibit snare formation ≥20%, and meet-
ing dose response criteria, were selected for follow up studies. postmortem 
prefrontal cortices (pfc; ba10/47) from 20 schizophrenia and 13 control 
subjects were collected at the macedonian/new york state psychiatric 
institute brain collection.
Results: The screening study obtained an overall assay z-factor of 0.78 ± 0.08, 
supporting the reliability of the screening strategy. up to 167 compounds 
were found to inhibit at least 20% of syntaxin-snap25 interactions. only 41 
hits met the concentration response requirement in the immunoassay, with 

ic50 ranging 0.4-228 μm. The best 6 compounds were tested by standard 
and far Western blotting assays. four strongly reduced (65-96%) the immu-
nodensity of the snare complex in both immunoblotting techniques. one 
compound was selected to address snare disruption in the pfc of schizo-
phrenia and control subjects. basal syntaxin-snap25 interaction was higher 
in schizophrenia pfc (24%, p=0.0149). concentrations of 10 and 100 μm 
significantly reduced the amount of snare interactions in all groups (19-
22% and 30-42%, respectively, p<0.0001), although snare associations in 
schizophrenia samples were more resistant to disruption (p=0.0010).
Conclusion: several compounds have been identified as snare inhibitors 
in rat and human brain lysates. snare protein-protein interactions are 
more abundant and more resistant to chemical disruption in schizophrenia 
pfc. future in vivo studies may proof the efficacy of these compounds in 
the pharmacological management of schizophrenia.
This work was supported by cihr, msfhr and bcssf.
[1] barakauskas et al. neuropsychopharmacology (2010) 35, 1226-1238.
[2] ramos-miguel et al., biol psychiat. (under review)
[3] honer et al., Transl psychiat. (2012) 2, e114.
id: 2085015

undersTanding funcTional acTivaTion 
and connecTiviTy folloWing cogniTive 
remediaTion Training in schizophrenia

ian spicer ramsay, m.a.1; angus W macdonald1,2; matthew p 
marggraf3; Tasha m nienow3,2

1. Psychology, University of Minnesota, Minneapolis, MN, USA; 
2. Psychiatry, University of Minnesota, Minneapolis, MN, USA; 
3. Minneapolis VA Healthcare System, Minneapolis, MN, USA

Background: cognitive remediation training (crT) for schizophrenia has 
been shown to improve cognitive and psychosocial functioning, but much 
is not understood about the neurobiology associated with this intervention. 
previous studies have shown that improvements from crT are associated 
with changes in prefrontal activation and functional connectivity. however, 
no study has examined these changes in the same sample. The current study 
aimed to clarify the neural mechanisms supporting crT by examining 
functional activation and connectivity in patients who underwent crT or 
a placebo training. We hypothesized that crT would influence activation 
in the lateral prefrontal cortex (pfc), and connectivity in the default mode 
and fronto-parietal networks.
Methods: 26 patients were randomized to undergo either 48 hours of a work-
ing memory focused crT (n=14) or 48 hours of a computer skills training 
control condition (n=12). Training was conducted at the minneapolis va, 
and was matched for exposure to computers, clinician contact, and intrinsi-
cally motivating content. before and after treatment, patients completed a 
fmri scan and cognitive testing. The present analyses focused on a picture 
2-back task, and were conducted blind to group status. changes in functional 
activation and connectivity were compared between groups at Time 2 versus 
Time 1 using a glm and independent components analysis (ica) respec-
tively. glm analyses were limited to voxels in the pfc, while ica examined 
the default mode network (dmn) and fronto-parietal executive network.
Results: behavioral findings showed increased 2-back accuracy for the crT 
group but not the placebo group. imaging findings demonstrated neural 
changes in a group by time interaction for both activation measured in a 
glm and connectivity measured by ica. changes in functional activa-
tion were observed in the left pfc, while connectivity changes were demon-
strated in both hypothesized networks. changes in functional activation in 
the crT group correlated with changes in d’ scores on the task.
Conclusion: These findings demonstrate that crT influences both functional 
activation and connectivity. further analyses will be required to understand 
how neural measures relate to cognitive and psychosocial improvements 
in patients with schizophrenia. results also support recent meta-analytic 
findings that show that across modalities, crT for schizophrenia influences 
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neural activity in target areas previously shown to be associated with cogni-
tive and socio-emotional dysfunction.
id: 2088123

aTTenuaTion of keTamine-induced 
impairmenT in verbal learning and 
memory in healThy volunTeers by an 
ampa recepTor poTenTiaTor

mohini ranganathan1,2; martin bednar3; nicholas demartinis3; 
francois gaudreault3; brynn huguenel1,2; Jessica mancuso5; 
laura zumpano4; deepak d’souza1,2

1. PSYCHIATRY, YALE UNIVERSITY, West Haven, CT, USA; 
2. PSYCHIATRY, VA Connecticut Healthcare System, West 
Haven, CT, USA; 3. Neuroscience Research Unit, Pfizer Worldwide 
Research & Development, Cambridge, MA, USA; 4. NYO-235-06-
02, New York, NY, USA; 5. MS 8220-3538, Groton, CT, USA

Background: current treatments fail to address cognitive impairments associated 
with schizophrenia (cias). n-methy-d-aspartate receptor (nmdar) hypo-
function may contribute to the pathophysiology of cias. stimulation of alpha-
amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptors (ampar) may 
ameliorate nmdar hypofunction and target cias. The ampar positive 
allosteric modulator pf-04958242 attenuated ketamine-induced deficits in a rat 
spatial working memory (sWm) task and a spatial delayed response task in 
nonhuman primates. This study aimed to assess whether pf-04958242 would 
attenuate ketamine-induced impairment in verbal learning, working memory, 
sWm and psychotomimetic effects in healthy humans.
Methods: 29 healthy men participated in this randomized, 2 period, dou-
ble-blind, placebo-controlled, crossover study. during each period subjects 
received placebo or active pf-04958242 (0.35 mg on day 1 followed by 
0.25 mg/day on day 2-5). They then underwent a ketamine challenge (racemic 
ketamine 0.23 mg/kg bolus over one min; and 0.58 mg/kg/hour for ~ 70 min) 
followed by assessment of cognitive (hopkins verbal learning Test-revised 
(hvlT-r), n-back and sWm tasks from cogstate) and psychotomimetic 
effects (positive and negative syndrome scale (panss) and the clinician 
administered dissociative symptom scale (cadss)). The primary efficacy 
endpoint, mean score of immediate recall trials 2 and 3 in hvlT r on day 5 
(hvlT-r-ir2-3), was analyzed in completers (n=22) with a linear crossover 
model including period, sequence, and treatment as fixed factors, baseline 
score as a continuous covariate, and subject as a random effect.
Results: ketamine resulted in a mean impairment of 2.96 words on the hvlT-
r-ir2-3 and induced transient psychotomimetic effects. Treatment with 
pf-04958242 demonstrated a statistically significant attenuation of ketamine-
induced cognitive impairment, resulting in placebo-adjusted mean reduction in 
ketamine-induced impairment of 0.58 words on hvlT-r-ir2-3 with a 2-sided 
90% confidence interval (ci) of (0.04, 1.12) words. further, pf-04958242 
attenuated ketamine-induced impairment on the 2-back and sWm tasks. 
pf-04958242 had no effect on ketamine-induced panss or cadss scores.
Conclusion: Treatment with pf-04958242 for 5 days significantly attenuated 
the ketamine-induced cognitive impairment in verbal learning and working 
memory, suggesting clinical translation of the findings with pf-04958242 
in pre-clinical models of nmdar deficit mediated cognitive disruption.
id: 2119119

overvieW of recenT failures in 
schizophrenia clinical Trials - a drug 
indusTry perspecTive

kurt rasmussen, phd
Neuroscience, Eli Lilly & Co., Indianapolis, IN, USA

Background: over the past few years, several drugs with novel mechanisms-
of-action have not achieved their primary end-points in clinical trials in 

schizophrenic patients. This talk will review the outcome of these failed tri-
als, and the preclinical studies used to support them, and describe the poten-
tial impact of these results on future drug development for schizophrenia.
Methods: publicly available information was gathered on the results of clin-
ical trials in schizophrenia and the preclinical studies used to support them.
Results: drugs with a variety of novel mechanisms-of-action (e.g., pde10 
inhibition, mglu2/3 agonist activity, glyT1 inhibition, α7-nicotinic ago-
nist activity) failed to reach their primary efficacy measures in placebo-
controlled, double-blind trials in schizophrenic patients. overlapping yet 
distinct preclinical data packages supported these trials. The predictive 
validity of the preclinical data must be reevaluated in the context of our 
increasing knowledge of the pathophysiology of schizophrenia and the 
limits of our knowledge of central target engagement. The results of these 
clinical trials will help us modify our preclinical assays, selection of novel 
targets, and future clinical trials for schizophrenia.
Conclusion: When examined in the context of a changing internal and 
external environment, the inability of potential novel treatments to dem-
onstrate efficacy in schizophrenic patients will force dramatic changes to 
the way future research (both preclinical and clinical) is conducted in the 
pursuit of improved treatments for schizophrenia.
id: 2090173

subTyping schizophrenia by TreaTmenT 
response: refining criTeria

gary remington, md, phd1; Jimmy lee1,2; hiroyoshi Takeuchi1,3; 
gagan fervaha, bsc, phd(c)1; george foussias, md phd 
frcpc1; ofer agid, md1; saeed farooq4

1. Psychiatry, University of Toronto - Centre for Addiction and 
Mental Health, Toronto, ON, Canada; 2. Psychiatry, Institute of 
Mental Health - Duke-NUS Graduate Medical School, Singapore, 
Singapore; 3. Neuropsychiatry, Keio University, Tokyo, Japan; 
4. Psychiatry, Postgraduate Medical Institute - Lady Reading 
Hospital, Peshawar, Pakistan

Background: We have recently proposed that subtyping schizophrenia 
based on treatment response represents an ecologically valid means of dif-
ferentiating at least three forms of the illness (antipsychotic responsive; 
clozapine responsive; clozapine resistant). using such a strategy as a 
framework, we can then employ a multi-faceted approach (genetic, imag-
ing, neurochemical, electrophysiological, clinical) in examining similarities 
and differences between groups.
Methods: data extracted from our own studies, as well as others, are 
examined, with a specific focus on current evidence, practice patterns, and 
response across different measures of outcome.
Results: a review of evidence suggests criteria for subtyping can be further 
refined, with recommendations including: 1)  removal of illness duration 
and reference to functioning; 2) focus on positive symptoms. in addition, 
we propose simplification of response threshold criteria and the underly-
ing rationale. how this approach aligns with other strategies for subtyping 
schizophrenia will be addressed.
Conclusion: schizophrenia is now routinely referred to as heterogeneous, but 
to date the field has struggled in distinguishing variants. subtyping by clini-
cal response provides a means of pursuing this notion further, and in this 
context we suggest refining criteria to a) align with current evidence, and b) 
permit a strategy that can be embraced by both clinicians and researchers. 
The approach is not without its challenges and these will also be outlined.
id: 2093967

TreaTing firsT episode psychosis WiThin 
a TransiTional care clinic

david leland roberts, ph.d.; david spelber; heather carr; 
megan marie fredrick, m.a.; melissa martinez, md; dawn 
i velligan, phd
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Psychiatry, University of Texas Health Science Center, San 
Antonio, TX, USA

Background: early intervention in psychosis may minimize disease-related 
functional disability. because of this, first episode psychosis (fep) pro-
grams are being developed to engage and treat individuals early in the illness 
course. The nimh-funded raise initiative has established recommenda-
tions for key components of early psychosis programs, including identifica-
tion of individuals early in their illness, engagement of these individuals in 
treatment, and age- and phase-specific treatment of psychosis. Transitional 
care clinics (Tccs) use intensive engagement to decrease psychiatric recid-
ivism for individuals being discharged from psychiatric inpatient or emer-
gency services. data from our Tcc in san antonio, Texas indicate that the 
Tcc has decreased hospital recidivism from approximately 13% to 9% in 
patients it has treated. although not focused on fep, approximately 6% of 
our Tcc patients meet criteria for fep. given the age- and phase-specific 
needs of fep patients, and the challenges of engaging fep patients in 
care, we hypothesized that fep patients at our Tcc would exhibit poorer 
treatment engagement and higher hospital recidivism rates than non-fep 
patients referred to the Tcc. a secondary goal of this study was to examine 
predictors of treatment engagement among fep patients.
Methods: We used a chart-review methodology. charts of 60 fep patients 
and 60 non-fep patients were coded by two independent raters, blind to 
study hypotheses, using a structured review rubric. Treatment engagement 
was operationalized in terms of attendance at scheduled Tcc appoint-
ments (with prescribers, social workers, psychotherapists, and/or in-home 
mental health providers). based on the literature and available data, predic-
tor variables included family involvement in care and comorbid drug use.
Results: initial data analyses provide preliminary support for the study 
hypothesis. compared to non fep-patients, fep patients showed poorer 
treatment engagement on some, but not all measures of engagement.
Conclusion: post-acute transitional psychiatric treatment provides an 
opportunity to engage fep patients in care, but, as with typical fep pro-
grams, it may be necessary to integrate age- and phase-specific interven-
tions within transitional services.
id: 2118584

remediaTion of social cogniTive bias in 
schizophrenia

david leland roberts, ph.d.
Psychiatry, University of Texas Health Science Center, San 
Antonio, TX, USA

Background: a growing literature shows that it may be possible to improve 
social functioning in schizophrenia by way of social cognitive training. The 
bulk of this research emphasizes remediation of social cognitive deficits. 
less attention has been played to decreasing social cognitive biases that 
negatively effect social functioning, including hostile attributional bias, 
self-referential bias, and jumping-to-conclusions bias. Those interventions 
that do target bias typically use face-to-face in-person training. The cur-
rent project describes initial testing of an intervention designed to decrease 
social cognitive bias in schizophrenia via in-home ipad-based training.
Methods: following research on debiasing in social psychology, we devel-
oped a 30-day intervention that first activates biases by increasing self-rel-
evant processing, and then increases awareness of, and control over biases. 
in a proof-of-of concept trial, 26 individuals with schizophrenia completed 
either a bias-activation or non bias-activation version of the training. 
based on this trial, we added a debiasing component to the intervention. 
in a subsequent blinded, randomized, controlled trial (rcT), 36 patients 
received either 24 sessions of 15-minute in-home debiasing training or an 
equal amount of a computer game control intervention. Telephone support 
was provided to maximize adherence and to support engagement in the 
debiasing intervention. outcomes were assessed in terms of feasibility and 
performance on measures of social cognitive capacity and bias.
Results: The proof-of-concept trial showed statistically significant increases 
across all bias domains among patients receiving bias engagement versus 

those who did not. rcT results showed good feasibility and modest but prom-
ising effects on social cognition in the treatment versus control conditions.
Conclusion: These initial findings indicate that in-home ipad-based training 
can be used to engage and decrease social cognitive biases in schizophre-
nia. more work is needed to strengthen the intervention’s ability to increase 
patients’ awareness of their own biases and to dampen the effect of these 
biases on social cognitive responding.
id: 2118428

assisTing prescribers’ efforTs WiThin 
The raise-eTp sTudy To opTimize 
pharmacoTherapy for firsT episode 
schizophrenia

delbert g robinson, m.d.
1. Feinstein Institute for Medical Research, Glen Oaks, NY, USA; 
2. Psychiatry and Molecular Medicine, Hofstra-North Shore LIJ 
School of Medicine, Hempstead, NY, USA

Background: most prescribers see few patients with first episode schizophre-
nia and few community clinicians have the time to keep abreast of research 
findings about the specialized treatment needs of this patient subgroup. 
compared with medication treatment for multi-episode patients, the sug-
gested sequence and optimal dosing of medications differs for first episode 
patients. core requirements for navigaTe medication treatment were 
that it 1) incorporated research findings about the specialized medication 
approaches needed for patients with early phase schizophrenia-spectrum 
disorders and 2) be tailored to individual needs and preferences.
Methods: a panel of  experts reviewed the literature and existing treatment 
guidelines and developed suggested navigaTe guidelines for medication 
selection, dosing and side effect management. navigaTe medication 
treatment was guided by compass, a computer clinical decision-making 
tool using a measurement-based care approach that was developed for 
navigaTe and was available to navigaTe prescribers and patients on 
a secure website. compass facilitated patient-prescriber communication 
through direct patient input of  information about symptoms, side effects, 
treatment preferences and other issues into the system. These data then 
guided prescribers in their sessions with patients. compass also pro-
vided guidance about evidence-based medication strategies that informed 
patient - prescriber decision making about medication treatment.
Results: compass-guided treatment was successfully employed at all 
17 navigaTe sites. during the course of the study, patients completed 
3939 self  assessments. over time, patients reported significant reductions 
in symptoms (e.g. depression and anxiety), side effects (e.g. sedation) and 
functional difficulties and less need to change their medication regimes. 
attitudes to medications changed significantly in several areas: patients 
reported having less trouble taking medications and more assessment that 
they had an illness needing medication treatment. There were no significant 
changes over time in fears about the medications or the belief  that people 
who take medications are stigmatized by society.
Conclusion: our data suggest that use of computer decision support sys-
tems for the treatment of early phase schizophrenia is feasible at commu-
nity treatment facilities. These systems offer the possibility of patients at 
community centers receiving treatment guided by the most current research 
findings and guidelines.
id: 2117823

a randomized double-blind, placebo 
conTrolled Trial of pregnenolone for 
negaTive sympToms in schizophrenia

adam J savitz, md, phd1; steven silverstein2; rehana rasul3,1; 
madhulika sharma2; kelly mcgovern1; Judith english1; deborah 
siegel1; Jason kim1

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024



International Congress on Schizophrenia Research

S332 Therapeutics, Treatment Trials 

1. Psychiatry, Weill Cornell Medical College, White Plains, 
NY, USA; 2. Rutgers University Behavioral Health Care, 
Rutgers Biomedical and Health Sciences, Piscataway, NJ, USA; 
3. Population Health Science and Policy, Icahn School of Medicine 
at Mount Sinai, New York, NY, USA

Background: pregnenolone is a neurosteroid found in high concentrations 
in the brain. several small proof-of-concept studies have indicated the 
potential beneficial effects of pregnenolone, particularly fornegative symp-
toms. This study further investigated the use of pregnenolone as augmenta-
tion of antipsychotic medication in patients with schizophrenia.
Methods: following 2 weeks of single-blind placebo lead-in, 100 patients 
with schizophrenia or schizoaffective disorder with negative symptoms on 
stable antipsychotic treatment were randomized 2:1 to oral pregnenolone 
or placebo. subjects receiving pregnenolone were titrated over 5 weeks 
from 100 mg/d to 500 mg/d, and maintained on medication for 14 weeks. 
symptom assessments occurred every 4 weeks with cognition measured at 
baseline, 8 weeks, and end of study utilizing the integneuro battery. safety 
measures included adverse events, vital signs, and clinical labs. The primary 
outcome was negative symptoms as assessed by the sans and the panss 
negative symptom subscale with a mixed effects models for repeated mea-
sures (mmrm) analysis.
Results: With pregnenolone treatment, mean panss negative symptom 
subscale was significantly lower compared to placebo (17.2 vs. 19.5, 
p=0.047) at week 12 as assessed by mmrm. This statistically signifi-
cant difference was not maintained at week 16. an ancova model 
which included baseline value showed similar benefit of  pregnenolone at 
week 16 (16.5 vs. 18.7, p=0.0498). The sans total score did not show a 
difference between treatment groups at any time point in either model. 
significantly more subjects on pregnenolone showed a 20% or greater 
improvement from baseline to week 16 on the panss negative symp-
toms subscale than placebo subjects (chi-square test, p=0.0012); there 
was trend toward significance in this analysis for the sans total score. 
The benefit of  pregnenolone demonstrated a medium effect size (0.37-
0.42). There was no change in positive, anxiety, or depressive symptoms. 
pregnenolone was well tolerated with a higher completion rate than 
placebo. adverse events were no higher for any body system category 
for pregnenolone than for placebo. There was no clinically significant 
change in weight, movement disorder rating scales, or clinical laboratory 
values.
Conclusion: This study showed in some but not all analyses that pregneno-
lone has benefit for negative symptoms of schizophrenia. These results need 
to be further studied in larger, controlled clinical trials.
id: 2096230

prime: a neuroscience-informed 
mobile app inTervenTion To TreaT 
reWard processing impairmenTs and 
improve QualiTy of life in recenT onseT 
schizophrenia

danielle schlosser, phd1; daniel kim1; Tim campellone1,3; 
charlie Ward1; sophia vinogradov, md1,2

1. Psychiatry, University of California at San Francisco, San 
Francisco, CA, USA; 2. Mental Health Services, San Francisco 
VA Medical Center, San Francisco, CA, USA; 3. Clinical Science, 
University of California at Berkeley, Berkeley, CA, USA

Background: recent data suggests that negative symptoms, and amoti-
vation in particular, are the single most important factor affecting func-
tional disability in schizophrenia and undermining quality of life. This 
presentation will focus on a novel approach to treating reward process-
ing deficits using a newly developed personalized real-time intervention 

for motivational enhancement (prime), a mobile app for young people 
with schizophrenia. prime promotes reward anticipation and drive, and 
encourages enhanced-motivated behavior across social, work/school, and 
health domains.
Methods: forty participants with recent-onset schizophrenia (ro; ages 
16-30, within 5  years of diagnosis) will be randomly assigned to receive 
either prime or Treatment as usual/Wait-list. participants will complete 
a series of clinical assessments and a laboratory-based reward-learning task 
at the pre and post-treatment assessment. in addition, we will recruit an 
age-matched healthy comparison group to investigate the extent to which 
prime-related improvements improve functioning to levels of people 
without schizophrenia.
Results: We will present the results from the first 20 participants with pre 
and post treatment data, as well as the results from group and individual 
interviews conducted with users during the design phase of the study. 
preliminary results demonstrate that after 3-months of using prime, 
participants experienced improved global functioning (t = -4.11, p <.05), 
enhanced behavioral drive (t = 5.00, p = .10), and less severe negative symp-
toms (4.00, p < .05).
Conclusion: To the best of our knowledge, this is the first study to dem-
onstrate the benefit of a translational intervention targeting motivational 
deficits to improve negative symptoms in young people with schizophrenia.
id: 2119338

The raise-eTp sTudy design, research 
and implemenTaTion model

nina r schooler, phd
Psychiatry & Behavioral Sciences, SUNY Downstate Medical 
Center, Brooklyn, DC, USA

Background: The national institute of mental health (nimh) mandate 
to evaluate an integrated intervention for the treatment of first-episode 
psychosis (fep) that could be delivered in non-academic community treat-
ment settings in the united states drove the design and conduct of the 
raise-eTp study.
Methods: Thirty- four sites in 21 states were selected that did not have 
formal fep programs but were willing to create such a program and to 
provide team-based care. sites, rather than individual patients, were ran-
domly assigned to provide either the integrated treatment (navigaTe) 
or usual care (community care). Training was provided to all sites 
regarding recruitment, engagement and retention of  fep clients, as well 
as research procedures. navigaTe site intervention teams received fur-
ther initial training and ongoing supervision/consultation in providing 
treatment. Treatment and follow-up assessment continued for at least 
two years following study entry. because the study was conducted at sites 
without trained clinical research assessors, clinical assessments were com-
pleted by centralized clinical assessors using live two-way video. assessors 
were masked to site and study design. The primary outcome measure is 
change in the heinrichs carpenter Quality of  life scale. secondary out-
comes include symptomatology assessed by the positive and negative 
syndrome scale and the calgary depression rating scale and service use 
to assess cost.
Results: all sites invited to participate agreed to their random assign-
ment after learning it. four hundred four clients entered the raise-
eTp protocol. at enrollment, all participated in the live two-way video 
assessment.
Conclusion: site randomization had the advantages of limiting training of 
intervention teams to half  of the sites and avoiding the risk that a novel 
intervention will influence treatment of those not assigned to it. no sites 
refused participation after learning of their assignment. further, partici-
pants did not have to agree to random treatment allocation. use of live 
video assessment by centralized raters allowed conduct of the study at com-
munity sites without trained clinical assessors and insured that assessments 
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were masked to treatment condition. The raise-eTp study demonstrates 
that rigorous research can be conducted in the context of community treat-
ment facilities in the united state.
id: 2089463

risperidone long-acTing inJecTion vs. 
oral risperidone: analysis of relapse 
and rehospiTalizaTion conTrolling for 
sWiTching in a pragmaTic Trial

nina r schooler, phd
Psychiatry & Behavioral Sciences, SUNY Downstate Medical 
Center, Brooklyn, DC, USA

Background: There were no significant differences in relapse or hospitaliza-
tion between long-acting injectable (lai) risperidone(ris) and oral second 
generation antipsychotics(sga) in the proacTive study, consistent with 
other studies. randomization to lai-ris could entail both change in route 
of administration and antipsychotic. for those already receiving oral ris, 
randomization entailed only change in route of administration. study of 
this subgroup provides a more precise test of the hypothesis that the lai 
route of administration reduces risk of relapse.
Methods: 305 subjects at 8 academic centers were randomly assigned to 
lai-ris or oral sga; 105 were receiving oral ris at enrollment. open 
treatment lasted up to 30  months. subjects had confirmed diagnoses of 
schizophrenia or schizoaffective disorder, were living in the community for 
at least 4 weeks and were at least moderately ill (cgi >4). masked master 
raters assessed symptoms via live video connection. relapse and/or hospi-
talization for symptom exacerbation was determined by a masked relapse 
monitoring board. We used cox regression analysis to assess time to first 
relapse and hospitalization.
Results: There were significant differences in the proportion of subjects 
receiving oral ris by site, they were younger at first hospitalization and 
had higher sans affective flattening and asociality/anhedonia. Within 
the ris cohort, lai-ris subjects had poorer global scale of functioning 
than oral subjects. There were no significant differences in time to relapse 
or hospitalization.
Conclusion: comparing lai-ris to oral ris controls for possible con-
founds. only route of administration varies between the treatment groups 
and treatment with lai does not involve medication change. This analysis 
is comparable to studies in the 1970s that compared comparing oral and 
lai fluphenazine. There were differences between the ris cohort and those 
who received other antipsychotics; they were younger at first hospitaliza-
tion and had more negative symptoms. further, the percentage of patients 
receiving ris at the 8 sites varied significantly from 21% to 57%. none of 
these differences were reflected in treatment group differences within the 
ris cohort. The ris cohort findings are consistent with the findings for the 
full cohort - no significant differences in time to relapse or hospitalization 
in a 30-month trial.
id: 2089107

early increase in appeTiTe - a predicTor 
of response To anTipsychoTics

eesha sharma, md1; ganesan venkatasubramanian2; shivarama 
varambally2; p T sivakumar2; d k subbakrishna2; b n 
gangadhar2

1. Psychiatry, King George Medical University, Lucknow, 
India; 2. Psychiatry, National Institute of Mental Health and 
Neurosciences, Bangalore, India

Background: several studies report an association between clinical improve-
ment and metabolic side-effects with antipsychotics. patients commonly 
report an increase in appetite on antipsychotic treatment, which could 
account for metabolic side-effects. moreover, appetite disturbances are seen 
in untreated psychosis. it has not been systematically examined if  appetite 
changes predict antipsychotic treatment response.
Methods: 100 adult patients with psychosis, initiated on antipsychotic treat-
ment alone, were assessed on brief  psychiatric rating scale (bprs), visual 
analogue scale for appetite, anthropometric measurements (weight, waist 
circumference, body mass index) and serum lipid profile and fasting blood 
sugar, at baseline, first follow-up [2-4weeks (n=72)] and at second follow-up 
[8-12weeks (n=39)].
Results: risperidone (65.3%) and olanzapine (16.7%) were the common-
est antipsychotics prescribed. early (2-4weeks) increase in appetite had a 
significant correlation with bprs score reduction at first (r=0.39;p<0.01) 
and second (r=0.32;p<0.05) follow-ups. on forward-stepwise-multiple-
linear-regression analysis, early (2-4weeks) increase in appetite and tri-
glyceride levels (r2=0.257;p=0.003) together predicted 26% variance in 
treatment response (bprs score reduction) at first follow-up. Those with 
reduced appetite (vas<0) at baseline (n=43) were compared with the 
rest (n=29). The reduced appetite group had higher baseline bprs scores 
(t=2.408;p=0.019) and greater mean reduction in bprs scores at first 
follow-up (t=2.316;p=0.023). patients who reported an increase in appe-
tite, during follow-up (n=48) were compared with those who reported no 
increase (n=24). The former group had a significantly greater reduction in 
bprs scores (t=3.37;p<0.01) at follow-up.
Conclusion: our study found - a) reduced appetite was associated with 
higher illness severity at baseline and a greater mean improvement on 
follow-up; b) an increase in appetite on treatment predicted greater symp-
tomatic improvement. possibly, common neural pathways mediate psy-
chopathology, appetite changes, and antipsychotic response. further 
examination is warranted to elucidate the interaction between appetite 
regulating pathways and psychosis.
id: 2118065

efficacy of breXpiprazole (opc-34712) in 
acuTe schizophrenia: resulTs of TWo 
pooled pivoTal sTudies

aleksandar skuban1; christoph ulrich correll, m.d.2; John 
m kane, md2; John ouyang1; catherine Weiss1; emmanuelle 
Weiller3

1. Otsuka Pharmaceutical Development and Commercialization 
Inc., Princeton, NJ, USA; 2. The Zucker Hillside Hospital, Glen 
Oaks, NY, USA; 3. H. Lundbeck A/S, Valby, Denmark

Background: brexpiprazole is a rationally designed serotonin-dopamine 
activity modulator that is currently under review by the fda as mono-
therapy for schizophrenia and adjunctive treatment for mdd. The effi-
cacy, safety, and tolerability of brexpiprazole were evaluated in patients 
with acute schizophrenia, based on pooled data from two pivotal phase 
iii studies.
Methods: patients with acute schizophrenia were randomized to treatment 
with fixed daily doses of brexpiprazole or placebo for 6 weeks (study 1 
[ncT01396421]: brexpiprazole 4mg, 2mg, 0.25mg, or placebo [2:2:1:2]; 
study 2 [ncT01393613]: brexpiprazole 4mg, 2mg, 1mg, or placebo 
[3:3:2:3]). The primary efficacy endpoint was change in panss total score 
from baseline to week 6; key secondary endpoint was the change in cgi-s 
score at week 6. pooled efficacy analyses were conducted using mmrm, 
including treatment, visit, site, and treatment-by-visit interaction as fixed 
effects, and baseline score-by-visit as covariate. The 0.25mg group and the 
1mg group were included to establish a non-effective/minimally effective 
dose range of brexpiprazole.
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Results: pooled brexpiprazole 4mg (n=359) and 2mg (n=359) were each 
superior to placebo (n=358) in change from baseline in panss total 
score at week 6 (least square mean difference [lsmd] to placebo: -6.69, 
p<0.0001 and -5.46, p=0.0004, respectively). results of  the key sec-
ondary endpoint supported the primary results. brexpiprazole 0.25mg 
(n=87) and brexpiprazole 1mg (n=117) showed numerical improve-
ment over placebo at week 6 for the primary endpoint (lsmd: −2.89, 
p=0.2910 and lsmd: −3.37, p=0.1588, respectively). a  total of  8.2% 
(30/364), 7.1% (26/368), 9.2% (11/120), and 13.3% (12/90) brexpiprazole-
treated patients (4mg, 2mg, 1mg, and 0.25mg, respectively) vs 14.7% 
(54/368) placebo-treated patients discontinued due to adverse events. 
The incidences of  insomnia and agitation in the brexpiprazole treatment 
groups were similar or lower than those observed in the placebo group. 
for akathisia, the incidences were 6.9%, 4.6%, 4.2% and 0% in the brex-
piprazole 4mg, 2mg, 1mg, and 0,25mg groups, respectively, vs 4.6% in 
the placebo group.
Conclusion: data from two adequate and well-controlled clinical stud-
ies provide evidence that brexpiprazole is efficacious and safe in treating 
patients with acute schizophrenia. all doses of brexpiprazole were well tol-
erated, with notably low levels of akathisia and sedation.
id: 2089994

TheTa bursT Transcranial magneTic 
sTimulaTion for audiTory verbal 
hallucinaTions; negaTive findings 
from a large double blind Trial

iris e sommer, md, phd; s e koops
Psychiatry, University Medical Center utrecht, Utrecht, 
Netherlands

Background: auditory verbal hallucinations (avh) are a characteristic 
symptom of schizophrenia, which are resistant to antipsychotic medication 
in 25% of patients. previous studies have investigated repetitive transcranial 
magnetic stimulation (rTms) to the left temporoparietal region as a non-
invasive treatment for refractory avh, with positive results. recent studies 
with large sample sizes could not replicate efficacy of 1-hz rTms compared 
to placebo. a new stimulation protocol using continuous theta burst rTms 
(Tb-rTms) showed high efficacy in open label studies, but was not tested 
in a double blind fashion.
Methods: in a double-blind study, seventy-six patients with avh were ran-
domly allocated to either Tb-rTms or placebo treatment. The Tb-rTms 
group received 10 Tb-rTms treatments over the left temporoparietal cor-
tex. The placebo group received 10 treatments of sham stimulation. severity 
of avh was assessed using the positive and negative symptom scale 
(panss), auditory hallucinations rating scale (ahrs) and psychotic 
symptom rating scale (psyraTs) before treatment, directly after treat-
ment, and during follow-up one month later. adverse events were assessed 
after treatment and during follow-up using a selection of the global index 
of safety (gis).
Results: Twelve patients dropped out before the end of the study. all 
patients had remained blind to treatment allocation as confirmed in a mean 
score of 80% who at end of study thought to have had real Tms in either 
group. in the remaining 64 avh improved significantly after treatment in 
both groups as measured by both the psyraTs (p<.01) and the ahrs 
(p<.00), while avh severity as measured by the panss did not show 
significant changes after treatment in either treatment group. however, 
improvement was not different in the Tb-rTms group as compared to pla-
cebo treatment. Tb-rTms did not cause significantly more adverse events 
compared to placebo.
Conclusion: These results suggest a placebo effect of continuous Tb-rTms 
on the left temporoparietal region and highlight the importance of double 
blind trials to assess efficacy of new treatments.
id: 2072193

a pragmaTic analysis comparing once-
monThly paliperidone palmiTaTe versus 
daily oral anTipsychoTic TreaTmenT in 
paTienTs WiTh schizophrenia

h l starr, phd1; c bossie, phd1; c benson, ms1; lian mao, 
phd2; l alphs, md, phd1

1. Janssen Scientific Affairs, LLC, Titusville, NJ, USA; 2. Janssen 
Research and Development, LLC, Titusville, NJ, USA

Background: patients with schizophrenia are at increased risk for insti-
tutionalization and may require specific, targeted treatment approaches. 
The pride (paliperidone palmitate research in demonstrating 
effectiveness) study compared once-monthly injectable paliperidone pal-
mitate (pp) to daily oral antipsychotics (oas) in patients with schizophre-
nia (ncT01157351). its design reflects real-world aspects of schizophrenia 
patients. This pragmatic analysis assessed cumulative treatment failures 
(Tfs) over the full study period.
Methods: in pride, a 15-month prospective, open-label, event monitoring 
board-blinded study, subjects with schizophrenia were randomly assigned 
to flexibly dosed pp (78-234 mg) or a daily oa (from a preselected group 
of 7 commonly prescribed oas). Tf was defined as arrest/incarceration, 
psychiatric hospitalization, suicide, discontinuation due to inadequate effi-
cacy or safety/tolerability, treatment supplementation due to inadequate 
efficacy, or an increase in psychiatric services to prevent imminent psychi-
atric hospitalization. multiple Tfs from the same subject were analyzed as 
recurrent events using a proportional intensity model with treatment group 
as a fixed factor.
Results: cumulative Tfs, arrests/incarcerations, or psychiatric hospital-
izations were significantly lower with pp vs oa during the study period 
(Table). most common treatment-emergent adverse events (Teaes) for 
pp and oa, respectively, were injection-site pain (18.6%, 0%), insomnia 
(18.6%, 12.4%), increased weight (13.3%, 7.3%), akathisia (11.5%, 7.8%), 
and anxiety (11.1%, 8.3%). Teaes leading to treatment discontinuation 
occurred in 12.4% vs 8.7% (pp vs oa) of subjects, and serious Teaes 
occurred in 18.6% vs 24.3% of subjects. one death (considered unlikely 
related to study medication) was reported in the pp group.
Conclusion: pp had a more robust treatment effect vs oa as assessed by 
mean cumulative number of  events and institutionalizations over the 
15-month period. These results inform therapeutic risk:benefit com-
parisons of  pp and oa treatment options and public health decision 
making.
id: 2085881

adherence To anTipsychoTic 
medicaTion leads To improved insighT 
inTo The need for The medicaTion afTer 
an iniTial episode of schizophrenia

kenneth l subotnik, ph.d.1; Joseph ventura, ph.d.1; gerhard 
s hellemann, ph.d.1; luana r Turner, psyd1; laurie r 
casaus, md1; John s luo, md1; sabiha k kaiser, psychology 

pp
(n=226)

oa
(n=218) p value

completed 15 months of  
study follow-up, %

41.2 40.4 —

average number of events per subject 
during the 15-month treatment period
any Tf events 1.09 1.51 <0.001
arrests/incarcerations 0.72 1.00 0.004
psychiatric hospitalizations 0.17 0.31 0.009
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b.a1; manjot s bains1; Jacqueline n hayata, b.a.1; keith h 
nuechterlein, ph.d.1,2

1. Psychiatry and Biobehavioral Sciences, Gefen School of Medicine 
at UCLA, University of California, Los Angeles (UCLA), Los 
Angeles, CA, USA; 2. Psychology, University of California, Los 
Angeles (UCLA), Los Angeles, CA, USA

Background: insight into the need for antipsychotic medication is associ-
ated with medication adherence in schizophrenia.
Methods: The temporal relationships between insight and adherence were 
examined in patients with a recent first schizophrenia episode in the con-
text of a randomized controlled trial at the ucla aftercare research 
program (n=83) that involved risperidone in oral and long-acting inject-
able (rlai) formulations. each patient’s adherence was rated on a 1-5 scale 
based on timeliness of injections for rlai, and on pill counts, which were 
verified with plasma levels, mems®, patient reports, and psychiatrist judg-
ments for oral medication. average adherence scores were computed for 
the period after an initial period of stabilization (baseline) to the 6-month 
point, and for months 7-12. awareness of having a mental disorder, and in 
particular awareness of the need for antipsychotic medication, was assessed 
using the scale for unawareness of mental disorder-revised (sumd-r) 
at baseline and every 6 months during the randomized medication follow-
through period.
Results: awareness of  the need for medication at baseline was not sig-
nificantly associated with medication adherence over the next 6  months 
(r=.20, n=50, p=.17). however, adherence during the first 6 months fol-
lowing baseline was associated with awareness of  the need for medication 
at the 6 and 12  month points (r=.40, n=49, p=.005, and r=.42, n=38, 
p=.01, respectively). The correlations between adherence and awareness 
of  the need for medication were examined for evidence consistent with 
possible causal relationships using cross-lagged panel design analyses. 
for the oral risperidone group, these analyses suggest that adherence dur-
ing months 1-6 might have led to greater levels of  awareness of  the need 
for medication at the 6 month point, not that better initial awareness led 
to better adherence during the later 7-12  month interval (z=2.0, n=19, 
p=.03). significant suggestive directional effects could not be established 
for the rlai group.
Conclusion: awareness of the efficacy and need for antipsychotic medi-
cation is often cited as a predictor of subsequent medication adherence. 
however, the picture might not be so straightforward because a period of 
adherence to oral medication might be necessary to gain such awareness of 
the need for antipsychotic medication. in addition, in the rlai group, the 
high degree of adherence obscured any significant correlational relation-
ships with awareness of the need for medication.
id: 2077861

adJuncTive minocycline in clozapine 
TreaTed schizophrenia paTienTs: 
improvemenTs in general healTh and 
Well-being

kelli marie sullivan, mph1; Joseph mcevoy, md2; robert p 
mcmahon1; fang liu1; heidi J Wehring1; gopal vyas1; charles 
m richardson1; elizabeth gale1; stephanie m feldman1; Jessica 
c russ3; richard keefe, ph.d.3; robert W buchanan, m.d.1; 
deanna l kelly1

1. Psychiatry/MPRC, University of Maryland Baltimore, 
Baltimore, MD, USA; 2. Psychiatry and Health Behavior, Georgia 
Regents University, Augusta, GA, USA; 3. Psychiatry and 
Behavioral Sciences, Duke University, Durham, NC, USA

Background: clozapine is the most effective antipsychotic treatment for 
chronic and treatment resistant patients diagnosed with schizophrenia. 

however, there is no evidence base for treatment selection in patients who 
are partially responsive to clozapine treatment. accumulating preclinical 
and clinical has suggested minocycline may be effective for adjunctive treat-
ment of schizophrenia.
Methods: a 10 week, randomized, double-blind, placebo controlled study 
of  adjunct minocycline (100 mg bid) compared to placebo in 50 par-
ticipants stabilized, but only partially responsive to clozapine, was com-
pleted. a  secondary aim of  the study was to assess study participants’ 
quality of  life and perceived health quality through completion of  the 
psychological general Well-being schedule (pgWb), the short form-36 
health survey (sf-36), the personal and social performance scale (psp), 
and the patient global impression (pgi) at several time points through-
out the study.
Results: 29 participants were assigned to minocycline and 23 to placebo. 
Two participants assigned to minocycline discontinued early, while all 
others completed the trial. patients did not differ on demographic vari-
ables, clozapine dose or clozapine blood level at baseline. on the pgWb, 
there was no significant improvement on the composite score, but the 
general health dimension showed a tendency toward improvement 
among minocycline patients (minocycline-placebo difference 0.94  ± 
se 0.48, p=0.057). The sf-36 showed no significant difference in the 
total score between the treatment groups, however minocycline treated 
patients showed an improvement in the emotional well-being construct 
at the completion of  the study (minocycline-placebo difference= 6.38 ± 
se 3.03, p=0.041). The psp showed no significant difference in the total 
score between the treatment groups, but minocycline treated patients 
showed a significant improvement in the socially useful activities domain 
(minocycline-placebo difference= -0.24 ± se 0.12, p=0.048). There was 
no significant difference found on the pgi between the two treatment 
groups.
Conclusion: modest improvements were noted in general health, emotional 
well-being and engagement in socially useful activities with minocycline 
in a treatment resistant and chronically ill population. larger studies are 
needed to confirm and better understand these findings in order to improve 
available treatment options in patients diagnosed with chronic and treat-
ment resistant schizophrenia.
id: 2085662

sWiTching To clozapine using 
immediaTe vs. gradual anTipsychoTic 
disconTinuaTion: a piloT, double-blind, 
randomized conTrolled Trial

hiroyoshi Takeuchi; Jimmy lee; gagan fervaha, bsc, phd(c); 
george foussias, md phd frcpc; ofer agid, md; gary 
remington, md, phd
Schizophrenia Division, Centre for Addiction and Mental Health, 
Toronto, ON, Canada

Background: While the issue of clozapine titration has frequently been 
addressed because of its numerous and potentially severe side effects, no 
study as of yet has assessed the comparability of gradual vs. immediate 
antipsychotic discontinuation in switching to clozapine.
Methods: This study represents a pilot, 8-week, double-blind, randomized 
controlled trial. patients who met the following criteria were included in 
the study: (1) outpatients with schizophrenia or schizoaffective disorder; 
and (2) candidacy for a trial of clozapine, defined as an inadequate clinical 
response to > two antipsychotics and/or intolerable side effects. patients 
were randomly assigned to immediate discontinuation (prior antipsychot-
ics were discontinued at baseline) or gradual discontinuation (prior anti-
psychotics were reduced by 25% each week). for each group, clozapine 
was gradually increased to 300 mg/day. The following assessments were 
completed at baseline, week 1, 2, 3, 4, and 8: the brief  psychiatric rating 
scale (bprs), clinical global impression - severity scale (cgi-s), calgary 
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depression scale for schizophrenia (cdss), drug attitude inventory, 
and schedule for the assessment of insight (sai) for efficacy; side effect 
measures included the simpson-angus scale, barnes akathisia rating 
scale, abnormal involuntary movement scale, and the uku side effect 
rating scale.
Results: a  total of 32 patients were enrolled; 15 and 17 patients were 
assigned to the immediate and gradual discontinuation group, respectively. 
Three patients in the gradual discontinuation group discontinued the study 
due to side effects. While significant improvements were observed in the 
bprs total, cgi-s, cdss and sai total scores after the switch to clozap-
ine (p<0.05), no significant differences were found on any efficacy or side 
effect measure between groups (p≥0.05).
Conclusion: The findings indicate that (1) a switch to clozapine improved 
psychopathology in patients with treatment-resistant schizophrenia and (2) 
immediate and gradual antipsychotic discontinuation strategies are com-
parable with regard to efficacy and safety when switching to clozapine in 
patients with schizophrenia. due to the small sample size, larger-scale trials 
are needed to confirm the findings.
id: 2083476

The effecT of cogniTive remediaTion 
on Theory of mind in schizophrenia: a 
mulTiple case sTudy

elisabeth Thibaudeau, philosophiæ doctor (ph.d)1,2; amélie m 
achim2,4; clare reeder3; Til Wykes3; caroline cellard1,2

1. Psychology, Laval university, Quebec, QC, Canada; 2. Clinical 
and cognitive neuroscience, Institut universitaire en santé mentale 
de Québec, Quebec, QC, Canada; 3. Psychology, Institute of 
psychiatry, King’s College London, London, United Kingdom; 
4. Psychiatry and neurosciences, Laval university, Quebec, QC, 
Canada

Background: previous studies have shown that in patients with schizophre-
nia, cognition predicts social cognition skills and social cognition plays a 
mediator role in the relationship between cognition and social functioning. 
deficits in theory of mind (Tom), an important area of social cognition, 
are common in patients with schizophrenia and may be a key target in cog-
nitive remediation studies.The effect of a top-down cognitive remediation 
approach -targeting several cognitive domains and metacognition - on Tom 
is still unknown.
Methods: This multiple case study included four male patients with a 
dsm-iv diagnosis of schizophrenia (illness duration range: 3 to 9 years), 
who all presented with cognitive and social cognitive deficits at baseline 
(age range: 24 to 33  years old). cognitive remediation lasted approxi-
mately three months with the computerised interactive remediation of 
cognition - Training for schizophrenia (circuiTs), french version. Tom 
was assessed with the combined stories task at baseline, immediately after 
therapy (3 months post-baseline), and at two follow-up points (6 months 
post-baseline n=3; 1 year, n=2). a reliable change index (rci) was calcu-
lated for each patient for each evaluation. a rci is statistically significant 
if  the score is superior to 1.96.
Results: immediately after therapy, all four patients showed increased per-
formance in Tom but this was not significant (rci: patient 1=1.310, patient 
2=1.529, patient 3=0.655, patient 4=1.092). six months post-baseline, the 
results again showed improvements compared to baseline (rci: patient 
1=1.747, patient 2=3.494*, patient 3=not available, patient 4=1.747). one 
year post-baseline, one patient showed a significant increased performance 
compared to baseline (rci: patient 1=0.437, patient 2=2.184*, patient 3, 
4 = not available).
Conclusion: These results provide evidence that in patients with Tom and 
cognitive deficits, it is possible to increase Tom skills and that for some 
individuals it is consistent and can reach significance (*) a considerable 
time post therapy. These improvements were achieved using a cognitive 

remediation approach that trains cognitive and metacognitive processing 
and provides patients with strategies for applying these trained processes in 
daily life. This cognitive remediation program could indirectly affect Tom 
abilities by improving the cognitive skills necessary for Tom, or directly 
through the emphasis on strategy and metacognition in circuiTs.
grant: canadian institutes of health research (fellowship)
id: 2087525

compensaTory cogniTive Training for 
people WiTh severe menTal illness in 
supporTed employmenT

elizabeth W Twamley, phd1,2; cynthia burton1; lea vella1; susan 
r mcgurk, ph.d.3; kristin cadenhead, m.d.1; robert heaton1; 
dilip Jeste1

1. Psychiatry, UCSD, San Diego, CA, USA; 2. Center of 
Excellence for Stress and Mental Health, VA San Diego 
Healthcare System, San Diego, CA, USA; 3. Center for Psychiatric 
Rehabilitation, Boston University, Boston, MA, USA

Background: Treatments for cognitive impairment and unemployment asso-
ciated with severe mental illness are urgently needed. We tested a 12-week, 
manualized, compensatory cognitive Training (ccT) intervention tar-
geting prospective memory, attention, learning/memory, and executive 
functioning in the context of supported employment, the evidence based 
practice for people with severe mental illness who want to return to work.
Methods: 136 unemployed, work-seeking outpatients with schizophrenia 
(n=51), bipolar disorder (n=35), or major depression (n=50) were random-
ized to receive supported employment plus ccT or enhanced supported 
employment, which matched the ccT condition for therapist contact. 
assessments of neuropsychological performance, functional capacity, psy-
chiatric symptom severity, and self-reported functioning and quality of life 
were administered at baseline and post-treatment; work outcomes were col-
lected for two years.
Results: ancovas controlling for baseline performance demonstrated 
significant ccT-associated effects on measures of learning (p=0.042), 
financial capacity (p=0.020), depressive symptom severity (p=0.011), and 
self-reported everyday functioning (p=0.021). There were also significant 
positive effects of ccT on working memory and functional capacity for 
participants with schizophrenia, and on general psychiatric symptom sever-
ity and quality of life for those with bipolar disorder. fifty-three percent of 
the participants obtained competitive work, but there were no differences 
in work attainment, weeks worked, or wages earned between the ccT and 
the enhanced supported employment group.
Conclusion: compensatory cognitive Training has the potential to improve 
cognitive performance, functional skills, psychiatric symptom severity, and 
self-rated functioning and quality of life in people with severe mental ill-
ness. receiving ccT did not result in better work outcomes, suggesting that 
supported employment can result in job placements regardless of cognitive 
status.
id: 2119174

compensaTory cogniTive Training for 
people WiTh schizophrenia: recenT 
resulTs and mobile app developmenT

elizabeth W Twamley, phd1,2; cynthia burton3; paul mendella4; 
kristin cadenhead1,2

1. Psychiatry, UCSD, San Diego, CA, USA; 2. Psychiatry Service, 
VA San Diego Healthcare System, San Diego, CA, USA; 3. Joint 
Doctoral Program in Clinical Psychology, SDSU/UCSD, San 
Diego, CA, USA; 4. Ricci & Associates, Ottawa, ON, Canada
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Background: cognitive impairment is associated with poor everyday func-
tioning and disability in people with schizophrenia. We have examined cog-
nitive and functional capacity outcomes following a 12-week compensatory 
cognitive Training (ccT) intervention targeting prospective memory, 
attention, learning, and executive functioning; we are currently pilot-testing 
a self-administered mobile application version of the intervention.
Methods: our most recent trials of ccT have included 58 unemployed 
outpatients with schizophrenia or schizoaffective disorder receiving sup-
ported employment and 27 outpatients with first episode schizophrenia. 
The maTrics consensus cognitive battery (mccb) and the ucsd 
performance-based skills assessment - brief  were administered as mea-
sures of cognition and functional capacity, respectively, at baseline and 
post-treatment in both studies. our mobile application pilot testing will 
include 18 supported employment clients with schizophrenia.
Results: ancovas controlling for baseline performance revealed that 
ccT was differentially associated with greater improvement in working 
memory (p=.043), learning (p=.035), and functional capacity (p=.044) per-
formance in the supported employment group, and greater improvements 
in the mccb composite score (p=.002), processing speed (Trail making, 
part a, p=.032), and social cognition (p=.041) in the first episode group. 
pilot testing of the ccT mobile application will result in data regarding 
feasibility and acceptability, as well as frequency and amount of use.
Conclusion: ccT has the potential to improve cognitive performance and 
functional capacity in outpatients with early and chronic schizophrenia. 
it is possible that we can improve access to ccT by offering it as a self-
administered mobile application.
id: 2089426

iTi-007, a firsT-in-class invesTigaTional 
neW drug for The TreaTmenT of 
schizophrenia: raTionale for dose 
selecTion for a phase 3 clinical Trial

kimberly vanover; robert davis; sharon mates
Intra-Cellular Therapies, New York, NY, USA

Background: blockade of dopamine (da) receptors is thought to mediate 
antipsychotic efficacy while excessive blockade of da receptors can lead 
to extrapyramidal side effects (eps). modulation of serotonin by 5-hT2a 
receptor antagonism and reuptake inhibition may contribute to improving 
psychosis and mood. modulation of glutamate may contribute to improv-
ing psychosis, negative symptoms and cognition. iTi-007 represents a new 
approach with serotonergic, dopaminergic and glutamatergic modulation. 
nonclinical and clinical translational data were reviewed to select doses for 
a phase 3 program of iTi-007 in schizophrenia.
Methods: iTi-007 was evaluated using conditioned avoidance response 
(car) to predict antipsychotic efficacy, a step-down latency assay to pre-
dict eps, and in vivo microdialysis to measure da concentrations and 
turnover preclinically. positron emission tomography (peT) was measured 
in healthy human volunteers to determine 5-hT2a and d2 receptor and 
serotonin transporter occupancy. a  phase 2 trial in patients with acute 
schizophrenia was conducted.
Results: iTi-007 significantly inhibited car with an ed50 of 1.5 mg/kg 
translating to a projected human dose of about 17 mg. no haloperidol-like 
frank catalepsy is observed with iTi-007 even at doses up to and including 
30 mg/kg (projected 340 mg human dose). mesocortical selectivity of iTi-
007 was demonstrated using in vivo microdialysis; 3 mg/kg iTi-007 signifi-
cantly increased extracellular concentrations of da in the prefrontal cortex 
with lesser effects in the striatum. These data indicate an efficacious human 
dose around 20 - 40 mg iTi-007. in the peT study, a dose of 20 mg iTi-
007 demonstrated a peak of about 20% striatal d2- receptor occupancy, 
with essentially full cortical 5-hT2a receptor occupancy achieved at 10 mg 
iTi-007. This would put the striatal d2 receptor occupancy for iTi-007 
lower than that of the majority of approved antipsychotic drugs. rather 

than test this hypothesis, doses with higher projected striatal d2 receptor 
occupancy were tested in a phase 2 schizophrenia trial. a dose of 60 mg 
iTi-007 (projected ~ 50% occupancy), but not 120 mg iTi-007 (projected 
~70% occupancy), demonstrated antipsychotic efficacy.
Conclusion: based on the translational data that indicate efficacy at rela-
tively lower levels of striatal d2 occupancy, a dose of 40 mg iTi-007 will be 
tested in a phase 3 clinical trial in addition to 60 mg iTi-007 that was shown 
previously to be effective as an antipsychotic.
id: 2119800

iTi-007, a firsT-in-class invesTigaTional 
neW drug for The TreaTmenT of 
schizophrenia: phase 2 clinical Trial 
efficacy and secondary analyses

kimberly vanover; sharon mates; robert davis
Intra-Cellular Therapies, New York, NY, USA

Background: iTi-007 is a first-in-class new molecular entity in development 
for the treatment of schizophrenia and other neuropsychiatric disorders. 
as a modulator of serotonin, dopamine, and glutamate, iTi-007 addresses 
a broad range of symptoms beyond acute psychosis with a favorable safety 
profile.
Methods: iTi-007 was evaluated in a phase 2 randomized, double-blind, pla-
cebo- and active-controlled clinical trial. subjects with schizophrenia (n=335) 
were randomized to receive 60 mg or 120 mg iTi-007, 4 mg risperidone or 
placebo. The primary endpoint was change from baseline on the positive 
and negative syndrome scale (panss) total score. secondary endpoints 
included panss subscales and factors and the calgary depression scale 
for schizophrenia (cdss). pre-specified analyses were conducted in a sub-
group of patients exhibiting prominent negative symptoms at baseline and in 
a subgroup of patients with comorbid depression. safety endpoints included 
assessment of motor function and clinical laboratory assessments of prolactin 
and metabolic parameters (e.g., insulin, glucose, cholesterol and triglycerides).
Results: iTi-007 60 mg demonstrated a statistically significant reduction 
in the change from baseline on panss total scores compared to placebo, 
meeting the objective of the study. risperidone also significantly separated 
from placebo, demonstrating assay sensitivity, but 120 mg iTi-007 did not 
separate from placebo. unlike risperidone, iTi-007 did not increase motor 
side effects, prolactin levels or metabolic parameters. iTi-007 60 mg sig-
nificantly reduced positive symptoms as measured by the panss positive 
symptom subscale and factor. on the panss negative symptom subscale 
and factor, iTi-007 60 mg improved negative symptoms numerically more 
than risperidone or placebo in a subgroup of patients with prominent neg-
ative symptoms, whereas risperidone worsened negative symptoms com-
pared to placebo. in patients with schizophrenia and co-morbid depression 
at baseline, iTi-007 60 mg significantly reduced symptoms of depression 
and symptoms of psychosis. a post-hoc analysis showed a robust and sta-
tistically significant improvement of the pro-social factor of the panss by 
iTi-007 60 mg, consistent with improved social function.
Conclusion: The dose of 60 mg iTi-007 demonstrated antipsychotic efficacy 
with a differentiating efficacy and safety profile in comparison to risperi-
done. iTi-007 is currently in phase 3 clinical development for the treatment 
of schizophrenia.
id: 2191190

bias and deficiT in social cogniTion

dawn i velligan, phd; david leland roberts, ph.d.; natalie 
maples-aguilar
University of Texas Health and Science Center San Antonio, San 
Antonio, TX, USA
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Background: poor social functioning is a hallmark of schizophrenia. 
oxytocin (oXT) a nonapeptide hormone produced by the brain has been 
implicated in social behavior and social cognitive functions. our research 
on oxytocin has moved us to conceptualize social cognitive impairments 
as composed of bias (e.g., self-referential bias, and jumping to conclusions 
related to positive symptoms) and deficit (e.g., emotion perception impair-
ments related to negative symptoms). oXT administration may have posi-
tive effects for patients with social cognitive deficits but negative effects for 
patients with social cognitive bias. We have tested interventions to focus 
separately on each of these domains.
Methods: in study 1, we randomized 50 patients with persistent negative 
symptoms to motivation enhancement Treatment (move) or treatment 
as usual (Tau) for 9 months. move is a multi-component set of inter-
ventions including in vivo in home training for deficits in emotional pro-
cessing and emotional expression, in addition to behavioral activation and 
skill building approaches to address a broad range of negative symptom 
expression and social impairment. assessments were conducted at base-
line and every 3 months during treatment. in study 2, we randomized 28 
patients to a version of social cognition and interaction Training deliv-
ered daily (15 min /day) on a tablet computer (sciT-T) or to a waiting list 
control condition. The sciT-T intervention involved a debiasing skill of 
seeing all social situations from three perspectives—that of my-fault mary 
(sad, guilty, self-blaming), blaming bill (angry, suspicious, blames others), 
and easy eddie (calm, non blaming). assessments were conducted at base-
line, after 1 month of treatment and at one month follow up. Waiting list 
patients received sciT-T after their post-waiting list assessment.
Results: results of study 1 demonstrated improvements in negative symp-
toms including social impairment for patients in move versus Tau but 
not until the 9 month time point. results of study 2 indicated decreases in 
bias with repeated remediation.
Conclusion: perhaps addressing both bias and deficit in one intervention 
or combining oXT with psychosocial treatments could lead to greater 
improvements in social cognition for individuals with schizophrenia. more 
research is needed on the potential for oXT to increase social cognitive bias 
among patients with prominent positive symptoms.
id: 2087459

a randomized piloT sTudy of moTivaTion 
enhancemenT Therapy (move)

dawn i velligan, phd; david leland roberts, ph.d.; natalie J 
maples-aguilar; elisa medellin
University of Texas Health and Science Center San Antonio, San 
Antonio, TX, USA

Background: among individuals with schizophrenia, those who have persis-
tent and clinically significant negative symptoms (pns) including restricted 
affect, diminished emotional range, poverty of speech, decreased motiva-
tion and interests, diminished sense of purpose and diminished social drive 
typically have the poorest functional outcomes and quality of life. The 
nimh-maTrics consensus statement on negative symptoms indicated 
that these symptoms represent an unmet therapeutic need for large num-
bers of individuals with schizophrenia. While aspects of negative symp-
toms may be lessened with existing evidence-based practices, no model 
addresses the entire constellation of pns.
Methods: 51 patients with pns were randomized into one of two groups for 
a period of 9 months: 1) motivation and engagement (move) program or 
2) Treatment as usual. move is a home based, manual-driven, multi-modal 
treatment that employs a number of cognitive and behavioral principles to 
address the broad range of factors contributing to pns and their functional 
consequences. components of move include: environmental supports and 
the organization of belongings to prompt task initiation and persistence, 
in-vivo skills training to ameliorate deficits and encourage appropriate inter-
action with individuals in the client’s environment, cognitive behavioral 
techniques to address self-defeating attitudes that mediate the relationship 
between negative symptoms and functional outcomes, in-vivo training in 

emotional processing to address affective blunting and problems in iden-
tifying emotions, and specific techniques to address the deficits in anticipa-
tory pleasure experienced by individuals with pns. patients were assessed at 
baseline and each 3 months with multiple measures of negative symptoms.
Results: repeated measures analyses of variance for mixed models indicate 
significant group by Time effects for the negative symptom assessment 
(nsa; p<.02) and the clinical assessment interview for negative 
symptoms (cains p<.04). group differences were not significant until 
9  months of treatment and were not significant for the brief  negative 
symptom scale (bnss). Treatment gains in move primarily reflected 
improvements in socialization and motivation rather than expression.
Conclusion: further investigation of a comprehensive treatment for pns, 
such as move, is warranted.
id: 2088976

sources of publicaTion bias

eduard vieta, md, phd
Psychiatry, University of Barcelona, Barcelona, Spain

Background: publication bias is a common and serious problem in medicine 
and psychiatry is not free of it. There are several sources of publication 
bias, including those emerging from intentional and unintentional causes.
Methods: systematic review of sources of publication bias in psychiatry, 
looking into major conditions such as schizophrenia, bipolar disorder and 
depression. searches in nimh clinicaltrials.gov database, cochrane, and 
pubmed.
Results: publication bias may be as high as 70% when considered in a broad 
sense. psychiatry is not worse than other areas of medicine. The most com-
mon sources of publication bias in psychiatry are: 1) study incompletion 
2)  failed study 3)  negative study 4)  duplication and unjustified post-hoc 
analyses 5)  protocol violations leading to lack of power or unreliability 
6) unwarranted conclusions
Conclusion: There are several sources of publication bias, including the fail-
ure to submit negative studies for publication due to sponsor concerns (typ-
ically but not exclusively in the industry), or because authors feel unhappy 
about the results, and/or editors trying to raise their impact factors may 
be less keen to publish those studies. many studies are discontinued before 
the planed number of patients are enrolled, leading to lack of power and 
unsubmission. another type of bias is the repeated publication of positive 
studies (by subanalyzing, pooling, and combining data subsets). methods 
to detect publication bias exist and potential solutions exist too.
id: 2119029

inTeracTive Technology and cogniTive 
TreaTmenTs for schizophrenia

sophia vinogradov, md1,2; Joshua Woolley1,2; bruno biagianti1,2; 
melissa fisher1,2; abby rowlands1,2; danielle schlosser1

1. Psychiatry, UCSF, San Francisco, CA, USA; 2. SF VA Medical 
Center, San Francisco, CA, USA

Background: recent cognitive science advances now permit treatment 
development for schizophrenia that is guided by an understanding of 
underlying neural system impairments. among these impairments, deficits 
in general cognition, social cognition, and motivated behavior are critical 
factors in long-term outcome that have often not been addressed by con-
ventional interventions.
Methods: automated cognitive training methods that target cognitive oper-
ations, socio-affective processes, and motivation have been developed based 
on the basic science of learning, cortical plasticity, and reward and moti-
vated behavior. We have recently integrated these methods with advances 
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in interactive software development and innovations in mobile health plat-
forms. We have initiated randomized trials in both first-episode patients 
and in those with persistent illness that focus on: 1) The use of ipads and 
facetime to perform remote assessments and cognitive training interven-
tions to individuals in distant locations; 2) The development of a mobile 
app incorporating 1:1 remote coaching and social networking that is explic-
itly designed to harness intrinsic motivational processes to improve health-
promoting behavior in young people with schizophrenia.
Results: interim data indicate that it these methods show good acceptability, 
feasibility, and tolerability as well as strong patient adherance. assessments 
performed remotely show acceptable reliability with those performed in 
person. on average, participants train for 2.5 hours per week. mobile app 
users access the app an average of once per day, and require less than 15 
minutes of direct coaching per day. They report goal achievement at 80%. 
They cite the social networking aspects as a particularly rewarding feature.
Conclusion: initial data indicate that these approaches show potential to 
increase cost-effectiveness, accessibility, and scalability of interventions, 
while increasing autonomy, competence and social support. in addition, 
these approaches permit real-time quantification of patients’ symptoms, 
adherence, and progress, allowing for continuous dynamic customization of 
rehabilitation support and the delivery of true “personalized psychiatry”.
id: 2090262

prevalence of caTaTonia diagnosis in 
schizophrenia and TreaTmenT WiTh 
minocycline

gopal vyas1,2; kelli marie sullivan, mph1; charles richardson1,2; 
stephanie m feldman1; elizabeth gale1,2; deanna kelly1

1. Spring Grove Hospital Center, Baltimore, MD, USA; 
2. Maryland Psychiatric Research Center, University of Maryland 
Baltimore, Baltimore, MD, USA

Background: catatonia is a frequently encountered, psychomotor syn-
drome, often unrecognized and poorly treated with antipsychotics. it 
has been erroneously associated as occurring most frequently within 
schizophrenia. With dsm-5, catatonia is treated as a separate entity and 
necessary criteria for its diagnosis have been advanced. in our study, we 
examined the incidence of  catatonia and its response to minocycline in 
a population suffering refractory schizophrenia and schizoaffective disor-
der. some preliminary evidence suggests that minocycline may be effective 
for catatonia.
Methods: 52 participants with persistent positive symptoms of schizophre-
nia and schizoaffective disorder, despite adequate clozapine dosing, were 
randomized to receive adjunct minocycline (100 mg bid) (n=29) or pla-
cebo (n=23). catatonia was assessed at baseline and endpoint in this 10 
week study using the bush-francis catatonia rating scale (bfcrs). We 
examined bfcrs scores and subfactorsin the catatonia and non catatonia 
groups and also examined changes in bfcrs scores during treatment in 
the clinical trial.
Results: at baseline, we identified 3/51(5.8%) that met dsm-5 criteria for 
catatonia. in the dsm-5 diagnosed catatonia group total scores on the 
bfcrs were significantly higher (9.00 ± 3.00 vs. 0.8333 ± 1.48, p=0.0028) 
compared to the noncatatonic patients. dsm-5 diagnosed patients scored 
significantly higher in the subfactors but no difference was seen in the repet-
itive movements subfactor. overall, there were no significant differences 
seen in bfcrs scores between minocycline and placebo groups (bprs 
total score, p=0.38), however within patient changes in the two catatonia 
patients assigned to minocycline showed moderate to robust improvements. 
one patient had fluctuating improvements of 13-28% in total bprs and 
the second catatonic patient had an 18% improvement in the total sans. 
The catatonic patient in the placebo group had no changes in symptoms.
Conclusion: in our study we find approximately a 6% rate of  catatonia in 
a treatment resistant schizophrenia population treated with clozapine. 

catatonia patients (n=2) in the minocycline group had improvements 
while the one patient treated with placebo remained unchanged. With 
the new diagnostic criteria for catatonia in the dsm-5 more attention 
may be paid to this diagnosis. minocycline may be effective however 
definitive studies are needed to determine its efficacy and to determine 
if  treatments for catatonia may cut across diagnostic boundaries.
id: 2093218

impacT of Technology and social 
Trends aT The siTe level: WhaT are The 
implicaTions for invesTigaTors?

david p Walling, ph.d.
CNS Network, LLC., Garden Grove, CA, USA

Background: computerized tests, ongoing monitoring of adherence and 
the use of electronic devices for data collection are only a few of the many 
new technologies that are coming into use in clinical trials. The inclusion of 
these technologies provides unique challenges while at the same time offer-
ing new possibilities for data gathering. This presentation will discuss the 
site’s role in the implementation and use of these technologies in trials with 
individuals who have schizophrenia.
Methods: a review of current, and potential future, technologies used at 
the site level.
Results: This presentation will explore the site’s perspective on the 
evolving use
of technology in clinical trials for schizophrenia.
Conclusion: Technology holds the promise of changing the way that clinical 
data is gathered in clinical trials for schizophrenia. This presentation pro-
vides an overview of the investigator and research staff’s perspective in the 
implementation and use of these newer methods.
id: 2124291

adJuncTive raloXifene TreaTmenT 
improves aTTenTion and memory in men 
and Women WiTh schizophrenia

Thomas Weickert, phd1,2; d Weinberg2; r lenroot1,2; s v catts2,4; 
r Wells1,2; a vercammen1,2; m o’donnell1; c galletly5,6; d 
liu5,6; r balzan5,7; b short1,2; d pellen2; J curtis1; v J carr1,3; J 
kulkarni8; p r schofield2,9; cyndi shannon Weickert, phd1,3

1. School of Psychiatry, University of New South Wales, Randwick, 
NSW, Australia; 2. Neuroscience Research Australia, Randwick, 
NSW, Australia; 3. Schizophrenia Research Institute, Darlinghurst, 
NSW, Australia; 4. School of Medicine, University of Queensland, 
Brisbane, QLD, Australia; 5. Discipline of Psychiatry, University 
of Adelaide, Adelaide, SA, Australia; 6. Northern Adelaide Local 
Health Network, Adelaide, SA, Australia; 7. School of Psychology, 
Flinders University, Adelaide, SA, Australia; 8. Monash Alfred 
Psychiatry Research Centre, Melbourne, VIC, Australia; 9. School 
of Medical Sciences, University of New South Wales, Kensington, 
NSW, Australia

Background: There is increasing clinical and molecular evidence for the role 
of hormones and specifically estrogen and its receptor in schizophrenia. 
a selective estrogen receptor modulator, raloxifene, stimulates estrogen-like 
activity in brain and can improve cognition in older adults. The present 
study tested the extent to which adjunctive raloxifene treatment improved 
cognition and reduced symptoms in young to middle age men and women 
with schizophrenia.
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Methods: ninety-five patients with a diagnosis of schizophrenia or schizoaf-
fective disorder were recruited into a dual-site, thirteen week, randomized, 
double-blind, placebo-controlled, crossover trial of adjunctive raloxifene treat-
ment in addition to their usual antipsychotic medications. symptom severity 
and cognition in the domains of working memory, attention/processing speed, 
language and verbal memory were assessed at baseline, six, and thirteen weeks.
Results: analyses of the initial six-week phase of the study using a paral-
lel groups design (with 39 patients receiving placebo and 40 receiving ral-
oxifene) revealed that adjunctive raloxifene treatment showed significant 
improvement relative to placebo in memory and attention/processing speed. 
There was no reduction in symptom severity with raloxifene treatment 
compared to placebo. There were also significant carryover effects, suggest-
ing some cognitive benefits are sustained even after raloxifene withdrawal. 
analysis of the 13-week crossover data revealed significant improvement 
with raloxifene only in attention/processing speed.
Conclusion: This is the first study to show that daily, oral adjunctive raloxi-
fene treatment at 120 mg/day has beneficial effects in attention/processing 
speed and memory for both men and women with schizophrenia. Thus, 
raloxifene may be useful as an adjunctive treatment for cognitive deficits 
associated with schizophrenia.
id: 2070696

oXyTocin for schizophrenia: a 
randomized conTrolled Trial

mark Weiser1,2; liron saporta1; linda levi2; ruth feldman3

1. Psychiatry, Tel Aviv University, Tel Aviv, Israel; 2. Psychiatry, 
Sheba Medical Center, Ramat Gan, Israel; 3. Psychology, Bar Ilan 
University, Ramat Gan, Israel

Background: both human and animal studies have found that the neuropep-
tide oxytocin (oXT) is involved in regulating affiliative behaviors, includ-
ing sexual behavior, mother-infant and adult-adult pair-bond formation. 
social dysfunction is among the most disruptive outcomes of schizophre-
nia. intranasal oXT administration has been reported to have pro-social 
effects in patients with autism spectrum disorders and with schizophrenia. 
The aim of this study was to examine the effectiveness of intranasal admin-
istration of oXT alone, and of oXT combined with social skills training in 
the treatment of social dysfunction in patients with schizophrenia.
Methods: using a 2X2 design, we conducted a randomized, double blind, 
placebo-controlled, 3 week trial testing the effect of intranasal oXT (24iu 
X3/d) or placebo in combination with social skills training or supportive 
psychotherapy. subjects were 48 patients with schizophrenia with signifi-
cant impairment of their social abilities, stabilized on anti-psychotics. The 
primary outcome measure was a structured assessment of social interac-
tion, done by video-taping interviews with schizophrenia patients and then 
having raters blinded to treatment status assessing the quality of the social 
interactions, specifically focusing on gaze to experimenter’s face, vocaliza-
tion (patient’s vocal output, positive/negative tone, and fluent speech) and 
affect, body tone, movements, and other non-verbal signals.
Results: The study has been completed; we are cleaning up the database and 
will soon break the blind. data will be presented.
Conclusion: We hypothesized that while each treatment would be effective 
separately, the combination of social skills training with oXT treatment 
will demonstrate a distinct pro-social advantage compared to oXT or 
placebo alone.
id: 2118300

characTerisTics, pharmacoTherapy, 
and TreaTmenT ouTcomes of a large 
cohorT of paTienTs WiTh TreaTmenT-
resisTanT psychosis
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Background: Treatment-resistant psychosis is a challenge to psychiatry 
and a substantial burden to health-care systems. The province of british 
columbia in canada has publicly funded, universal health care, and 
patients with treatment-resistant psychosis may receive care in a specialized 
residential program. between 1993 and 2011, 663 patients were admitted 
to this program; this cohort contains one of the largest known series of 
patients with treatment-resistant schizoaffective disorder.
Methods: all patients were evaluated by a psychiatrist, social worker, phar-
macist, nurse, general physician, and neuropsychologist. records from pre-
vious hospital admissions were reviewed and all information was presented 
at a multidisciplinary conference. This resulted in a consensus dsm-iii-r 
or dsm-iv diagnosis and a detailed treatment plan. ratings of symptoms 
and functioning at admission and discharge included the positive and 
negative syndrome scale (panss), the global assessment of functioning 
scale, the social and occupational functioning scale, and the clinical 
global impression of severity. a research psychologist compiled all data 
by means of chart review.
Results: patients who did not complete treatment or had a diagnosis other 
than schizophrenia (sz), schizoaffective (sza) or mood disorder (md) 
were excluded; the following describes 551 included patients (sz = 63%, 
sza = 29%, md = 8%). more than half  were male (59%), and the mean 
duration of hospitalization was 30 weeks. The proportion receiving clo-
zapine increased from 21% at admission to 61% at discharge. Those with a 
md were less likely to receive clozapine than either sz or sza (sz = 64%, 
sza  =  61%, md  =  41%). in each diagnostic group, both antipsychotic 
polypharmacy and the ratio of prescribed to defined daily dose (pdd/
ddd) of antipsychotic medication decreased during hospital stay (poly-
pharmacy: sz: 52% to 16%, sza: 52% to 14%, md: 43% to 0%; pdd/
ddd: sz: 2.1 to 1.6, sza: 2.1 to 1.4, md: 1.6 to 1.1). The use of mood 
stabilizers declined in all groups, but antidepressant use declined only in sz 
and sza. mean total panss score declined in all diagnostic groups, but 
most in md, least in sz, and intermediate in sza.
Conclusion: in an intensive inpatient program for treatment-resistant psy-
chosis, aggregate improvement occurred despite global reduction in medi-
cations, while clozapine use nearly tripled. lower total antipsychotic dose 
correlated with greater improvement at discharge.
id: 2117303
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Background: referrals to studies of individuals at clinical high risk (chr) 
for psychosis typically accompany a new or worsening complaint or 
psychosis-specific help seeking. yet, a majority of these individuals have 
sought professional help prior to study entry. our aims were to 1) charac-
terize psychosocial treatment histories of a large chr population recruited 
from 8 north american sites between 2008 and 2013 and 2) compare rates 
of treatment with the napls-1 1998-2005 cohort.
Methods: detailed treatment histories were collected for 743 (97%) of the 
napls-2 cohort of 765 identified at chr with the structured interview 
for prodromal syndromes (sips). results were compared with those for 
the napls-1 cohort.
Results: eighty percent reported prior treatment (range across sites: 
75-96%) compared to 82% in napls-1. napls-2 participants who 
reported prior treatment received a mean of 46 (sd = 90) sessions over 79 
weeks, or 1.5 years. Therapies included supportive (53%, m= 42 sessions), 
school counseling (17%, m= 60 sessions), case management (13%, m= 22 
sessions), cognitive behavioral (11%, m= 28 sessions), family (11%, m= 27 
sessions), interpersonal (7%, m= 45 sessions), stress management (3%, m= 
14 sessions), and psychodynamic (2%, m= 20 sessions).
Conclusion: in spite of changes in services and public awareness, the rates 
of prior treatment of participants recruited for chr research remain strik-
ingly similar to those of an earlier cohort. The high rates of not only recent 
but historical help-seeking in chr youth emphasize the potential for even 
earlier screening and intervention and the need to identify effective treat-
ments and implement them with fidelity in community settings.
id: 2119159

poor medicaTion adherence of 
schizophrenia in china: resulTs from a 
mulTicenTer survey
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Psychiatry, Peking University Sixth Hospital, Peking University 
Institute of Mental Health, Key Laboratory of Mental Health, 
Ministry of Health (Peking University), Beijing, China

Background: non-adherence to antipsychotics is a global issue in schizo-
phrenia treatment which related to more relapse, poorer functioning and 
worse outcome. This study aimed to (a). investigate non-adherence rate 
during the year after hospital discharge among patients with schizophrenia 
in china, and (b). explore the risk factors associated with non-adherence.
Methods: it was a retrospective observational investigation without any 
interventions. nine hundreds and ninety two schizophrenic inpatients aged 
18 to 65  years discharged with recovery/improvement condition between 
september 2011 and february 2012 from 10 mental health hospitals in 
china were included in this study. in the end of the year after discharge, we 
interviewed those enrolled subjects by telephone to collect information about 
non-adherence and possible risk factors using a homemade questionnaire. 
adherence was graded into three levels based on medication taking behav-
ior, (1)adherence: adherence to prescription most of the time, non-adherence 
time < 2  months or continuously without drug < 2 weeks; (2) moderate 
non-adherence: adherence to prescription in half of the time, 2  months ≤ 
non-adherence time < 6 months or 2 weeks ≤ continuously without drug < 
2 months; (3) severe non-adherence: almost not adherence to prescription, 
non-adherence time ≥ 6 months or continuously without drug ≥ 2 months.

Results: of 992 enrolled subjects, 88.3% (876/992) completed the ques-
tionnaire. in which, 38.1% were non-adherence(17.4% were moderate 
non-adherence and 20.7% were severe non-adherence). Qualitative analy-
sis showed about 30% of the respondents had negative attitude towards 
medication treatment. The most mentioned reason of the 333 non-adher-
ence patients was “there was no need to take drugs at all” (28.1%); 24.2% 
thought that drugs could be stopped when symptoms improved, 14.3% 
didn’t adherence because of adverse events. in logistic regression analysis, 
the top three factors associating with adherence were “positive attitude 
to medication treatment”(or=5.434, 95%ci 3.617-8.164), “visiting hos-
pital after discharge” (or=2.782, 95%ci 1.770-4.374) and “good family 
environment”(or=2.492, 95%ci 1.375-4.514).
Conclusion: in our study, 38.1% of patients didn’t adherence to their prescrip-
tions. The most important factor associated with non-adherence was negative 
attitude towards medication treatment. further research investigating inter-
vention to correct negative attitudes and improve adherence is warranted.
id: 2117392

TesTing The resulTs of risk-based daTa-
moniToring algoriThms for The panss: 
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a pooled sample from eighT phase iii 
schizophrenia Trials?
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Background: increasingly academic and industry researchers have been 
using scale specific algorithms - pre-set rules of item association - to evalu-
ate psychometric study data for risks associated with rater error. rater error 
is a significant source of variance in clinical trials and the data-monitoring 
process is designed to detect problematic scale use and provide correct 
during the course of a trial. These rules were developed using the factor 
structures of the instrument (e.g., marder et al, 1997) wherein, for example, 
items that measure aspects of given factor should be scored in a particu-
lar manner given directionality and magnitude of comparable items. if  
the direction and magnitude of two items is sufficiently inconsistent, it is 
referred to as a “violation”. The purpose of this study was to use roc 
analysis to evaluate the sensitivity of such algorithms to detect the risk of 
problematic administration of the panss in clinical trials.
Methods: roc analysis was used to determine the true-positive rate, or how 
sensitive the data-monitoring algorithms are in the detection of problem-
atic data where it existed. The monitoring algorithms split the sample into 
binary data that contained item relationships containing violations of the 
scale logic indicative of rater error and those that did not. r 3.1.1 statistical 
software was used to conduct the roc analysis and data was considered 
against the background of dichotomized empirical results from the trials, 
i.e., if  the presence of violation was verified through contact with the rater.
Results: pooled data (n=4096) from eight phase iii schizophrenia trials 
that had been subject to in-study data-monitoring was used for this analy-
sis. The true positive rate was found to be in the very good range glm 
(auc = .81) given the model parameters rf (auc =1).
Conclusion: These results suggest that algorithms designed to detect the 
error in the panss, in their current characterization, appear to have strong 
predictive power to determine risk of rater error in clinical trials for schizo-
phrenia. The results of improving rater accuracy in-study can lead to better 
differentiation between drug and placebo and serve to mitigate the risk of 
both Type-i and Type-ii error.
id: 2119492

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/41/suppl_1/S1/2331861 by guest on 10 April 2024


