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Abstract

Recently, interventions for the psychotic prodrome
have gained considerable interest The goal of early
interventions for prepsychotic, but symptomatic, indi-
viduals is to reduce disability and impairment by ame-
liorating subpsychotic symptoms and, potentially, pre-
venting the progression into a full-blown psychotic
disorder. However, several central questions regarding
early interventions for the psychotic prodrome require
clarification: Is it possible to prevent or to delay the
onset of a psychotic disorder by intervening in the pro-
dromal state? Is it possible to alter the natural course of
the illness; Le-, to reduce subsequent symptom severity,
relapse rates, treatment refractoriness, and/or func-
tional disability, by treating subsyndromal symptoms?
What is the relationship between treatment response of
prodromal symptoms or specific symptom clusters and
the prevention of disease progression or improvement
of functional outcome? In the context of these ques-
tions, different treatment models and trial designs are
presented, focusing on patient selection, target symp-
toms, interventions, control conditions, outcome mea-
sures, trial duration, and exit strategies, as well as sta-
tistical and ethical considerations. Finally, the
methodology of completed and ongoing intervention
trials in putative prodromal populations is discussed.
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In cutting edge treatment research there is often a dynamic
tension inherent in the desire to intervene (prevent or
treat) a "condition" before diagnostic criteria have been
adequately validated, before assessment instruments have
been proven valid and reliable, and even before the natural
course of the untreated condition has been well estab-
lished. There is no better example of this situation than
prevention and intervention research for the psychotic
prodrome. At the same time, prodromal psychosis

research is essential to provide a database for the risk-ben-
efit evaluation of early interventions. (Although a true
schizophrenic or psychotic "prodrome" can only be veri-
fied retrospectively after the disorder has become mani-
fest, this term has frequently been used in the literature to
characterize subjects with nonspecific symptoms and
signs that are considered to be at risk for the development
of a psychotic disorder, as well as for individuals with
subsyndromal psychopathology. In this paper, the term
"prodrome" is used in that same sense to characterize a
clinical state that confers a high risk for the future devel-
opment of a psychotic disorder.)

Other chapters in this issue discuss the current knowl-
edge and research approaches to defining and delineating
populations at risk as well as understanding the genetic,
development, and environmental factors contributing to
vulnerability and/or illness manifestation. In this chapter,
we will attempt to describe potential methods for the clini-
cal evaluation of pharmacologic and nonpharmacologic
interventions, including issues in design and methodology
as well as statistical and ethical concerns.

What's the Question?

It may be apocryphal, but supposedly Gertrude Stein on
her deathbed lapsing in and out of lucid consciousness
repeatedly asked "What's the answer?" and in a moment
of greater lucidity said "What's the question?"

As basic as this issue is in clinical research, it is still
remarkable how often investigators either lose sight of this
fundamental issue in designing a trial or attempt to include
a series of other questions, which cannot be adequately
addressed in the same design, but rather end up creating
potential confounds or adding unnecessary "noise" to the
literature. As psychotic prodrome research develops, it
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will be necessary to carefully delineate the specific goal(s)
that can be achieved with the chosen specific goal(s) that
can be acheived with the chosen research design.

There are a series of questions (not necessarily mutu-
ally exclusive) that ultimately should be addressed in pro-
dromal research (see table 1). First, can a treatment inter-
vention reduce the risk of the disease manifesting itself?
Second, can it reduce its "severity" in the most general
sense (e.g., domains affected and to what degree, functional
consequences, etc.) when and if it does become manifest?
Third, can it delay the manifestation of the disease to a
meaningful degree without influencing the ultimate nature
of the illness? Fourth, can it alter the treatment responsive-
ness or course of the disease once it does develop?

Each one of these questions is important in and of
itself and each one would deserve specific consideration in
the design of a trial or trials. In this context, related ques-
tions are to what extent can the early, potentially nonspe-
cific signs and symptoms associated with the prodrome (or
high risk status) be ameliorated and to what extent will
success in this effort relate to efficacy in any of the pre-
vention questions posed previously.

The second set of questions also serves to introduce the
very important issue that, up until the present, any pharmaco-
logic treatment studied in the prodromal context has been a
treatment associated with the amelioration of the subthresh-
old primary, positive signs and symptoms of schizophrenia
itself, acknowledging the existing data that antipsychotics,
particularly second generation medications, can have some,
but far less consistent and dramatic, effects on negative symp-
toms, mood, and cognitive dysfunction (Keefe et al. 1999;
Leucht et al. 1999; Levinson et al. 1999). Nevertheless, there is
still considerable debate as to whether second generation
antipsychotics have a relevant effect on cognitive and pri-
mary negative symptoms, or whether the existing data are, at
least in part, an artifact of the novel agents' reduced liability
to cause extrapyramidal side effects, coupled with the use of
high doses of first generation antipsychotics in head-to-head
comparisons (Carpenter and Gold 2002).

Given the well-established ability of antipsychotic
drugs (and, to date, no other class of medication) to reduce
the risk of psychotic "exacerbation" or "relapse" in indi-
viduals who have already manifested psychotic signs and
symptoms justifying a diagnosis of schizophrenia (Davis
1985; Gilbert et al. 1995; Leucht et al. 2003), it is not
unreasonable to think of these agents first in early inter-
vention. At the same time, however, it should be empha-
sized that we have little established knowledge as to the
cascade of biological and environmental factors that actu-
ally produce or precipitate the onset of prodromal symp-
toms or the first episode of frank psychosis. Clearly, there
are a number of neurochemical and neuroendocrine sys-
tems that one could hypothesize as potential targets for
early intervention, but, as we will discuss, the testing of
specific hypotheses could at first seem daunting.

Although antipsychotic medications clearly can help
to ameliorate florid signs and symptoms and to reduce the
risk of subsequent relapse or worsening, it remains far
from clear what effect these drugs have in altering the
long-term progression of the underlying disease process in
terms of ultimate psychosocial and vocational disability. If
there were clear evidence of the latter, this would help to
support the potential value of antipsychotics earlier in the
disease process. In contrast to this line of thinking, there is
some evidence suggesting that negative and cognitive
symptom severity is a better predictor of functional out-
come in psychotic disorders than positive symptoms
(Green and Braff 2001) and that the considerable progress
in the development of new antipsychotic compounds in
the 20th century has not resulted in clearly improved over-
all outcomes in patients with schizophrenia (Hegarty et al.,
1994). The lack of clarity about most adequate target
symptoms and response criteria indicates that, ultimately,
research in this context needs to be significantly broad-
ened while, at the same time, recognizing the limitations
of existing models of disease evolution.

Given this framework, we will discuss important
issues in the design and conduct of clinical trials.

Table 1. Relevant Questions for Prodromal Psychosis Research

1. Can the risk of psychotic disease manifestation be reduced?

2. Is it possible to improve the severity of different symptom domains and functional outcome if a psychotic disorder

emerges?

3. To what extent can the psychotic disease manifestation be delayed?

4. Can early interventions alter the course of the illness and/or treatment responsiveness once psychosis develops?

5. What is the relationship between the treatment response of prodromal symptoms and efficacy for preventing or delaying
the onset of psychosis?

6. What is the relationship between the treatment response of prodromal symptoms and efficacy for improving the course,
treatment responsiveness, and/or level of functioning once psychosis has developed?
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General Design Issues

Since in current prodromal research patients are identified
through the presence of certain symptoms and symptom
clusters, primary prevention, as in an asymptomatic
genetic high-risk sample, is not yet the goal of early inter-
ventions. Rather, in the context we are discussing, a clini-
cal trial could be secondary or tertiary prevention, aiming
either at reducing the risk for progression into full-blown
psychosis, or at decreasing disability and impairment
through the treatment of identified prodromal clusters of
signs and/or symptoms (e.g., cognitive, affective, psycho-
social, sensory gating abnormalities, etc.). However, as
prodromal symptom response and prevention of psychosis
may very well be interconnected, this distinction is some-
what arbitrary and will also depend on whether or not the
at-risk subject is truly prodromal for psychosis.

If subjects are selected based on high-risk characteris-
tics and are not overtly psychotic, the outcome measures
will include clinical symptomatology (given the current
absence of established biological markers), although cer-
tain putative biological markers, like sensory gating
abnormalities or cognitive abnormalities, might also be
conceptualized as prepsychotic symptomatology and, thus,
be used as secondary outcome measures.

The level and type of symptomatology required to
define a case needs to be established. Appropriate assess-
ment instruments need to be employed. The development
of the two most widely used screening and rating instru-
ments by the groups at Yale in the United States
(McGlashan et al. 2001; Miller et al. 2002) and in Mel-
bourne, Australia (Yung et al. 1996, 2003) has been an
important step toward valid and reliable measures that are
sufficiently comparable. In addition, it is important to con-
sider that there may be a phase-of-illness-related selection
bias in some prodrome studies in that patients are more
likely to seek and/or accept help during a time of crisis.
The crisis itself may be time limited and could arise from
effects of stress or everyday problems as well as a psy-
chotic illness diathesis. There might be a bias toward
improvement in such patients regardless of the treatment,
at least over the short term. Conversely, the possibility
exists that patients with incipient psychosis appear pheno-
typically to be prodromal, even though the underlying dis-
ease process has already surpassed the threshold for psy-
chosis. This could be one reason for the converging
finding in the prospective studies by McGorry et al. (2002)
and McGlashan et al. (2OO3Z>) that a substantial number of
the conversions occurred early on in the trials. In addition,
the integrity of the trial and generalizability of the results
will also depend on minimizing a referral bias, the exclu-
sion of certain patient groups (e.g., with long duration of
prodromal symptoms, significant drop in psychosocial

functioning but without genetic risk, comorbid substance
abuse, insurance problems, etc.), and of high refusal and
drop out rates. In addition, there is the potential for
patients to "drop in" to the active treatment group. This
should also be considered in study design and analysis.

The sample size and duration of the trial should be
informed by estimates of what rate of illness manifestation
is expected in an untreated sample and what effect size
would justify early intervention in a symptomatic, but sub-
syndromal population. This information can be gleaned
from naturalistic observations and followup studies or
placebo-controlled trials. The nature of the potential
adverse effects of the proposed treatment, as well as the
potential for the social and psychological sequelae of iden-
tifying an individual as "at risk," also need to be consid-
ered in establishing the benefit-to-risk ratio and the desired
effect size. Clearly, the sensitivity and specificity of the
risk indicators) will be critical in evaluating these issues.

Ideally, such a trial should be double-blind and
involve random assignment. The appropriate control inter-
vention should be determined based on equipoise regard-
ing the effectiveness and safety of both conditions and/or
the lack of established treatments for a given condition. An
endpoint should be defined and provisions should be made
to provide an appropriate treatment intervention for those
who meet endpoint criteria (in both groups).

Response to intervention after endpoint, as well as
subsequent course, are potentially important outcome
measures in addition to time to endpoint. The longer
patients can be followed, the more potentially critical
information can be gleaned. Even when patients discon-
tinue active treatment, they should be followed for as long
as possible to determine their outcome. Whenever possi-
ble, intent-to-treat analysis should be carried out. The pos-
sibility that treatments can alter the course of illness even
after they are discontinued is an important consideration.

It might be reasonable to assume that the emergence
of positive signs and symptoms would be the primary end-
point leading to an additional or new treatment interven-
tion. However, other outcome measures involving
domains such as mood, affect, anxiety, psychosocial func-
tioning, sensory gating, and cognitive measures should
also be obtained during the trial, as it is unclear what
domain of potential schizophrenia and other psychotic dis-
order psychopathology is most likely to benefit from pre-
vention treatment. (And, needless to say, different treat-
ments may have different roles in this context.)

The maximum average benefit for the largest number
of at-risk subjects could have the broadest public health
implications. If, rather than preventing psychosis in a
small number of individuals, a putative treatment produces
modest reductions in severity, reduced hospitalization, or
better functioning in a larger number of patients, this has
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major, though perhaps less "dramatic," implications.
Moreover, the relevance of targeting selected psy-
chopathology and functional outcome is enhanced by the
fact that the crossing of an arbitrary symptom threshold
for psychosis can be a gradual process involving merely a
modest worsening of symptoms.

The choice and dose of medication are difficult deci-
sions to make given current knowledge. How does the
dose necessary to treat an acute illness, or the presumably
lower dose needed to prevent subsequent relapse, relate to
the medication dosage necessary to prevent or delay the
initial emergence of psychosis? Could too high a dose in
this context have an effect that is ultimately counterpro-
ductive? The availability of second generation antipsy-
chotics with an overall better benefit-to-risk ratio, with the
exception of weight gain and metabolic abnormalities with
some drags (Allison et al. 1999; Mclntyre et al. 2001),
makes these decisions less difficult than they would have
been a decade ago. However, the effectiveness of non-
antipsychotic medications and nonpharmacologic inter-
ventions that have a reduced side effect liability should
also be explored as potential treatment candidates.

Another critical dilemma in the design of a prevention
trial is if and when to discontinue treatment in those individ-
uals who have not developed psychotic signs and symptoms.
Data from the trial itself might not inform this decision, but
an "exit strategy" should be considered as early as possible
in the process. Ultimately, a controlled discontinuation
design in those individuals with no symptoms would be nec-
essary, emphasizing that the medication discontinuation
process should probably be a very slow one. Decisions about
the rate of medication taper could possibly be informed by
studies about the time course of receptor binding and the
timing of relapse in psychotic patients after abrupt antipsy-
chotic withdrawal. During the taper and discontinuation
phase, the reemergence of prodromal symptoms and signs of
deterioration should be closely monitored, and targeted inter-
vention strategies should be offered.

Treatment and Prevention Trials
The possibility exists that those treatments, which are
effective in reducing and/or preventing prodromal symp-
toms, might not be equally effective in preventing further
progression of the illness (and vice versa). Therefore, if
subjects are entered into a treatment trial focusing on
symptomatic relief for presenting psychopathology, care-
ful thought has to go into the design of long-term treat-
ment and the evaluation of the potential to prevent further
progression of the disease process. Conceivably, two dif-
ferent treatments with different potential actions could be
combined in this context (assuming that their effects
would not be diminished in combination). Appropriate

controls for each intervention would still be necessary.
Design decisions have to focus on the following

points: (1) patient population; (2) target symptoms; (3)
intervention(s); (4) control conditions; (5) outcome mea-
sures; (6) trial duration/exit strategies; (7) statistical
power, clinically meaningful effect size, and sample size;
and (8) ethical considerations.

Patient Population, It has been repeatedly argued that one
way of minimizing the risk of exposing subjects who are
false positive for the endpoint condition is to "enrich" sam-
ples. Some groups, like The Zucker Hillside Hospital
Recognition and Prevention (RAP) Program (Cornblatt et
al. 2001; Lencz et al., this issue), have focused on the clini-
cal categorization of risk within a sample of adolescents
who are symptomatic and treatment-seeking. The clinical
subdivision of prodromal "phases," like predominant attenu-
ated negative, attenuated positive, or subsyndromal psy-
chotic symptoms, can lead to different intervention strate-
gies and trials to investigate their effectiveness. Others, like
the PACE clinic in Melbourne (Yung et al. 1996) or the
PRIME Clinic in New Haven (McGlashan et al. 2003), have
allowed for a combination, or, at least, an overlap with the
genetic high-risk perspective in order to achieve an "ultra
high-risk" sample that justifies early interventions and pro-
vides more power for clinical trials. Other potential ways of
enriching samples include examples such as presence of
putative biological "markers." (Examples might include his-
tory of obstetric complications, sensory gating or eye track-
ing abnormalities, presence of neurological soft signs or
minor physical anomalies, abnormalities in olfaction or cog-
nition, presence of extrapyramidal signs, high corn'sol lev-
els, abnormal niacine flush test reaction, neuroimaging
abnormalities, etc.) Although many of these signs and
symptoms are rather nonspecific and not uncommon in the
general population, the combination of one or several of
these markers with subpsychotic symptoms could conceiv-
ably contribute to the identification of an enriched, high-risk
sample.

Target Symptoms. Given the array of potential symp-
toms present during the prodrome ranging from poor
school performance or social adjustment to diminished
motivation or other negative symptoms, information-pro-
cessing deficits, depression, and/or attenuated positive
symptoms, there are a number of potential treatments that
could have an ameliorative effect on some symptoms but
not on others (effects that may even be phase-specific)
(see below). In addition, specific components of the sub-
syndromal state could be targeted in order to examine the
impact of treating these particular symptom clusters on
the risk and time point of transition to psychosis, the
course of illness, and/or level of functional disability.
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Intervention(s). To date, the only published data avail-
able from prospective controlled trials (McGorry et al.
2002) support the value of antipsychotic drugs in prevent-
ing the development of psychotic signs and symptoms
sufficient to warrant a diagnosis of schizophrenia or other
major psychotic disorders. However, in many disorders,
interventions during earlier phases of the illness differ
from treatments for later stages. Moreover, treatments
effective at preventing an illness may not reduce symp-
toms that are part of the full disease manifestation, and
vice versa. The same possibility has to be considered for
treatment/preventive interventions during the psychotic
prodrome. The choice of treatments will depend on the
targets chosen and whether the goal is prevention or
symptom reduction. It will also depend on the discovery
of pathological processes related to the progression from
prodromal to psychotic symptoms. Results from a recent
MRI study by Pantelis et al. (2003), for example, suggest
that neuroprotective agents may have a role for prevention
trials. In this study, the authors were able to show an
attenuation of gray matter in subjects who had developed
a first episode of psychosis compared to subjects with
prodromal symptoms. More importantly for the potential
role of early interventions, in the 21 patients available for
a longitudinal comparison after at least 12 months of fol-
lowup, cortical gray matter was further attenuated in the
10 patients with prodromal symptoms who had converted
to psychosis compared to 11 patients who did not mani-
fest a psychotic disorder. Although brain morphometric
measures may not be the best tools to track processes
underlying psychotic disease manifestation, these results
support the possibility that agents that enhance or protect
neuronal integrity might be useful for preventing or delay-
ing the onset of psychosis.

Possible interventions besides low-dose antipsy-
chotics include nonpharmacologic therapies (e.g., psy-
choeducation, supportive therapy, cognitive behavioral or
interpersonal therapy, family and group therapy, social
skills and stress management groups) and pharmacologic
agents that are either effective for some prodromal symp-
tom clusters or that have some evidence for being "neuro-
protective" or both. While the evidence, so far, is mainly
derived from preclinical and animal studies, several med-
ications have potential neuroprotective properties. These
include antidepressants (Salzman et al. 1994; Li et al.
2000; Michael-Titus et al. 2000; Thome et al. 2000;
Sanchez et al. 2001), mood stabilizers (Nonaka et al. 1998;
Manji et al. 1999; Hashimoto et al. 2002), essential fatty
acids (Lauritzen et al. 2000; Seung et al. 2001), and mag-
nesium (Bareyre et al. 2000; Yang et al. 2000; Saatman et
al. 2001; Sameshima and Dcenoue 2001). Moreover, strate-
gies combining pharmacological and nonpharmacological
interventions or combining a higher with a lower risk
pharmacological agent should be explored, given adequate

sample sizes. It might also be appropriate to consider
sequential treatment interventions with different targets.
For example, as acute subsyndromal symptomatology
improves, patients could be randomized to one set of alter-
natives, whereas those with persistent symptomatology
after a relatively brief trial would be eligible for different
interventions. Although these designs become complex
and statistical power diminishes, such cohorts are difficult
to recruit and should be followed as long as possible under
controlled conditions.

Control Conditions. Given the subsyndromal disease
manifestation and lack of established treatments, placebo-
controlled trials for medication effects seem reasonable
and desirable, but control conditions can also include low-
intensity case management, supportive therapy, a targeted
psychosocial or psychotherapeutic intervention, non-
antipsychotic pharmacological agents, or a combination
strategy.

Outcome Measures. Although the concept of a pro-
drome to schizophrenia or any other psychotic illness
already implies its central outcome, trials should not be
limited in their assessment measures to psychopathology
ratings alone. Psychosocial, educational, and vocational
outcome and quality of life are as important as is the care-
ful and multifaceted assessment of safety and adherence.
Moreover, biological response parameters might also be
considered. Potential candidates could include cortisol,
bcl-2, phosphokinase C, tumor necrosis factor, inter-
leukines, sensory gating abnormalities, functional mag-
netic resonance imaging, 31-phosphorus magnetic reso-
nance spectroscopy of membrane lipid integrity, or
positron emission tomography studies. However, much
more validation research needs to be done before defini-
tive conclusions can be drawn differentiating primary
effects from epiphenomena.

Trial Duration/Exit Strategies. Despite some findings
of conversion rates of about 40 percent in enriched and
ultra high-risk samples over 1 year (Cornblatt et al. 2003;
McGlashan et al. 2003*; Yung et al. 2003), the time to
progression into frank psychosis in die entire at-risk group
is unpredictable. Therefore, regular followup assessments
should be provided to patients, even after completion of a
prevention or intervention trial, ideally in the context of a
controlled discontinuation trial. The rate of discontinua-
tion of active treatment should most likely be very grad-
ual to prevent potentially destabilizing rebound or with-
drawal phenomena. Should patients desire either to not
take any medications, or even not to receive any treat-
ment, prospectively collected information on their symp-
tomatic recovery or progression will be highly informa-
tive regarding base-rates or delayed treatment effects.
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Statistical Issues. Statistical issues are critical in estab-
lishing an appropriate design and sample size. Judgment
has to be made as to what would represent a clinically
meaningful treatment effect, in both absolute and relative
terms. In the case of delaying illness onset, for example,
how many months' delay would warrant a treatment inter-
vention and what other consequences would accrue from
a potential delay. Risks of the treatment intervention itself
need to be considered as well. Potential confounds should
be considered and controlled for when possible, such as
compliance status, duration of prodromal symptoms,
comedications, and side effects. (In addition, in multisite
studies analysis of the consistency of results across sites
should be conducted.) Clearly, adequate sample sizes are
necessary to have sufficient power for such analyses. As
conversion to psychosis could occur after variable periods
of time in prodromal subjects, long-term trials are essen-
tial. However, the high dropout rates, which are common
in long-term studies, might require different analytic tech-
niques than traditional ones, like the last observation car-
ried forward. An example of this is a mixed effects, likeli-
hood-based, repeated measures model (Mallinckrodt et al.
2003) that extrapolates future data for dropouts from sub-
jects who continued in the trial, as used in the analysis of
the placebo-controlled trial with olanzapine by the Yale
group (McGlashan et al. 2003b). (However, none of these
methods is ideal and every effort should be made to keep
dropouts to a minimum.) Finally, translating the treatment
effect into a clinically meaningful measure, like number
needed to treat (Cook et al. 1995), should also be consid-
ered.

Ethical Concerns. In evaluating the ethical issues in pro-
dromal and prevention research, clearly the sensitivity and
specificity of risk predictors becomes a critical concern.
The risks of the potential intervention should be consid-
ered as well as the psychological factors and the potential
stigma associated with being considered to be a "high-
risk" subject (Cornblatt et al. 2001; Heinssen et al. 2001;
McGlashan 2001; McGorry et al. 2001). An adequate dis-
cussion of the risks of intervention as well as noninterven-
tion must take place, and the potential exit strategy, with
its associated risks and benefits, should also be presented.
This is particularly important, as die true positive conver-
sion rate in any given population that is judged to be pro-
dromal for psychosis is unknown. The potential of expos-
ing false positives to treatment has implications for the
choice of both the active and die control conditions. The
selection of an adequate control is traditionally based on
equipoise. Equipoise is an assumption inherent in ethical
experimentation. It indicates that based on current knowl-
edge a set of treatment options are approximately equal in
terms of likelihood of success, or that there is a reason-

able disagreement over which treatment has the superior
risk-benefit ratio. As for interventions during the psy-
chotic prodrome, die lack of certainty about die outcome
of untreated at-risk individuals and about the most effec-
tive and safe treatment for prepsychotic symptom clusters
makes a placebo control a scientifically important and etii-
ical alternative (Carpenter et al. 2003). Moreover, consid-
eration should be given to patient choice; i.e., a random-
ized schedule, in which the patient is offered alternative
randomization strategies. Lavori et al. (2001) has sug-
gested "equipoise stratified randomization." In Uiis model,
die clinician and patients would define or select specific
study treatments tiiat are acceptable and that also satisfy
die equipoise criteria. Patients could then be randomized
to a specific option widiin mat array of possibilities. As
Lavori et al. (2001, p. 795) suggest, diis "design converts
me clinician's judgment from an unspecified post random-
ization confound in a 'clinician's choice' design to a fully
observed free randomization factor mat can be balanced
explicitly, and, merefore, statistically controlled." A thor-
ough review of the potential application to prodromal
studies and statistical techniques of mis randomization
paradigm is beyond die scope of diis paper, but it is cited
as an example of the type of consideration that affects
patients' autonomy and physicians' and patients' willing-
ness to participate, as well as die potential generalizabiliry
of the results.

All of mese considerations represent particular chal-
lenges in the context of prevention and prodromal
research. However, only by facing and addressing mese
issues can data accrue diat is necessary to enhance die sen-
sitivity and specificity of patient selection and establish
the effectiveness of intervention strategies, with die ulti-
mate goal to reduce and, hopefully, prevent morbidity and
mortality in subjects at risk for schizophrenia and odier
major psychotic disorders.

Discussion of Current Prodromal
Treatment Trials

Following, we will give a brief overview of the designs of
ten ongoing or completed intervention trials for subjects
considered prodromal for psychosis. Four of die ten stud-
ies investigate the efficacy of low-dose novel antipsy-
chotic medications, one trial follows patients naturalisti-
cally who are treated widi various psychotropic drugs,
three projects focus on non-antipsychotic agents, and two
assess die effectiveness of a psychodierapeutic interven-
tion for putatively prodromal populations.

McGorry et al. (2002) compared low-dose risperidone
plus cognitive behavioral therapy (CBT) as a specific pre-
ventive intervention in a single blind design to needs-
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based intervention (i.e., counseling and case management)
for 6 months, followed by a 6-month observation period of
all patients on needs-based therapy only. Although the com-
bined intervention design of risperidone plus CBT of this
landmark study was able to show a significant preventive
treatment effect in a modest-sized population of 60 subjects,
this methodology made it impossible to determine the rela-
tive contribution of the pharmacological and nonpharmaco-
logical interventions for the prevention of progression into
frank psychosis. To assess the differential effect of risperi-
done and CBT for psychosis prevention, the Melbourne
group is currently conducting a controlled three-cell trial
comparing risperidone versus CBT versus needs-based
treatment, and has already enrolled 60 subjects.

In a small, exploratory study, low-dose risperidone
was also used open-label for 3 months in four prodromal
patients, combined with six first episode schizophrenia
subjects, measuring the response of prodromal psychotic
and cognitive symptoms (Cannon et al. 2002). In a double-
blind, multisite trial (McGlashan et al. 2003a; Woods et al.
2003), the efficacy of olanzapine plus supportive and fam-
ily therapy is compared with supportive and family therapy
alone, measuring prodromal and other psychopathology
response and prevention of conversion to psychosis. One
year of active treatment, which has recently been com-
pleted and presented (McGlashan et al. 20O3fc), is followed
by another 12 months of observation. The same 24-month
design with a 12-month active treatment and 12-month
observation phase was chosen by the German Schizophre-
nia Network (Morrison et al. 2002; Ruhrman et al. 2002).
However, this group is conducting two trials in a phase spe-
cific design. In one randomized, open-label study, amisul-
pride is compared to psychologically advanced clinical
management for "late" prodromal symptoms, which con-
sist of brief, limited, intermittent, subthreshold psychotic
symptoms or attenuated subpsychotic symptoms
(Ruhrmann et al. 2002). In a companion trial with different
entry criteria, a multimodal psychotherapeutic intervention
is tested against clinical management for symptoms that are
consistent with the concept of an "early" prodrome (i.e.,
presence of genetic/obstetric risk in combination with a
deterioration in functioning equivalent to a GAF drop of >
30 points, or "basic symptoms," consisting of prepsychotic
disturbances of speech, thought process, and content that
are below the level of attenuated positive symptomatology)
(Bechdolf and Wagner 2003). One other 12-month trial
focuses on a nonpharmacologic intervention for the psy-
chotic prodrome, investigating the efficacy of a maximum
of 26 CBT sessions over 6 months plus monitoring versus
monitoring alone (Morrison et al. 2002).

In the study by Cornblatt et al. (2002), antipsychotics
were used alone or in conjunction with other psychotropic
medications and compared naturalistically with non-

antipsychotic medications, mainly antidepressants.
Although the naturalistic design of this longitudinal study
introduces many confounds, the results of such observa-
tions have the potential to inform more rigorous controlled
studies. Finally, the three remaining projects investigate
the usefulness of non-antipsychotic medications with
potential neuroprotective activity and/or efficacy for nega-
tive symptoms as open-label treatment of prodromal psy-
chopathology and prevention of psychosis. These include
a 1-year trial with low-dose lithium (Berger and McGorry
2002), as well as a 2-month trial of glycine and a 3-month
study with ethyl-eicosopentaenoic acid, an omega-3 fatty
acid (Woods et al. 2002). These trials include outcome
measures that range from psychopathology ratings and
rates of progression into psychosis, to cognitive assess-
ments and measures of structural cortical and cell mem-
brane integrity to measures of apoptosis.

Each of these approaches has strengths and weak-
nesses and, clearly, much remains to be done in this devel-
oping field.

Future Directions
Future directions will be influenced by developments in a
number of areas. For example, once specific prodromal
interventions have been shown effective in reducing sub-
psychotic psychopathology and/or delaying or preventing
conversion to psychosis, the long-term course of patients
who did not progress to a psychotic disorder (as well as of
those who did) should be carefully studied. The investiga-
tion of treatments other than antipsychotic agents for the
psychotic prodrome and for specific prepsychotic symp-
tom domains should be explored further, paying attention
to the possibility of phase-specific efficacy. Pending the
elucidation of valid biological response parameters, these
could become meaningful outcome measures in addition
to psychopathology ratings. As risk factors or predictors
for the conversion to psychosis are detected, treatments
aimed at these disease elements or physiological processes
should be investigated. Furthermore, as genes of interest
are identified, investigators could conceivably examine ill-
ness- or treatment-related effects on gene "expression"
arrays in a number of different brain tissues.

It is also likely that there are gene environment inter-
actions that may contribute to the progression of schizo-
phrenia. There might be problems in connectivity that
interfere with the ability of the brain to "remodel" itself in
the context of environmental demands. By the same token,
the reduced ability to respond to environmental stimuli or
demands might influence the motivation to, or anxiety
associated with, experiencing such stimuli. The results
would be further failures in remodeling and establishing
the development of optimum connectivity.
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Given the enormous importance of these efforts and
the inherent difficulty in designing and conducting such tri-
als, it is especially incumbent on investigators and sponsors
to design trials that are most informative, while maintnin-
ing feasibility and ethical standards. This special issue of
the Schizophrenia Bulletin should help to further that goal.
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