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Introduction

Schizophrenia is a neurodevelopmental disorder
characterized by psychosis (e.g., delusions, hal-
lucinations, and disorganized communication),
negative symptoms (motivational deficits and
decreased emotional experience/expression),
cognitive deficits (e.g., processing speed and ver-
bal memory), and impairment in social and aca-
demic/vocational function. As schizophrenia is
associated with significant morbidity and cost,
for both patients and their families [1-3], and is
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as yet refractory to cure, there has been an effort
to identify at-risk individuals before the onset of
psychosis and provide preventive intervention to
improve outcomes [4, 5].

Psychosis onset in schizophrenia is typically
preceded by a prodromal stage, characterized
first by social withdrawal and nonspecific affec-
tive symptoms of anxiety and depression, and
then the emergence of psychotic-like symptoms
such as unusual thought content, suspiciousness,
perceptual disturbances, and subtle disturbance
in language [5-7]. This prodromal period typi-
cally has its onset between the ages of 12 and 35
[8] and can last from months to years [9—13].

Research into the putative schizophrenia pro-
drome began in the early- to mid-1990s as
researchers sought to gain insight into schizo-
phrenia before psychosis onset [9-11, 14]. This
work inspired the development of criteria to iden-
tify individuals during a putative prodromal state,
comprising the clinical or ultra-high-risk (CHR/
UHR) syndrome for psychosis [15]. The main
goals of clinical psychosis risk research have
been early identification and intervention to pre-
vent psychosis onset and improve clinical and
functional outcome. Over the past two decades,
there has been a significant increase in the num-
ber of early detection and intervention programs
worldwide and several efforts to design and test
preventive intervention strategies.

The main operationalized criteria to identify
the CHR/UHR syndrome is the presence of
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clinically significant attenuated or subthreshold
psychotic symptoms in the absence of any prior
threshold psychosis, which cannot be attribut-
able to medical illness or exposure to drugs of
abuse. These criteria were first described in the
Comprehensive Assessment of At-Risk Mental
States (CAARMYS) [16]. There is a second and
very similar measure that has been used in
North America, the Structured Interview for
Prodromal  Syndromes  (SIPS)/Scale  of
Prodromal Symptoms (SOPS) [17], adapted
from the positive and negative syndrome scale
(PANSS) [18]. These two measures have over-
all agreement in the identification of CHR/
UHR [19]. Individuals identified as at CHR/
UHR for psychosis typically meet criteria for
the Attenuated Positive Symptom Syndrome
(APSS), though a few also (or exclusively)
meet criteria for Brief Intermittent Psychotic
Syndrome (BIPS), and/or Genetic Risk and
Decline (GRD), comprised of familial risk or
schizotypy in the context of a significant decline
in function.

In developing preventive interventions for
CHR/UHR  individuals, investigators have
focused on positive symptoms as a primary out-
come measure (e.g., psychosis onset and/or the
proxy of worsening positive symptoms over a
shorter timeframe). Other outcome measures in
studies have included improvement in negative
symptoms, cognition, and function.

Approaches for Intervention
to Prevent Psychosis

Treatment for the putative prodrome is still a
nascent field, with no evidence base for inter-
vention yet established. The first manuscripts
describing studies of preventive intervention
for CHR/UHR individuals were published in
2002, including an open-label trial of risperi-
done to assess efficacy and safety [20] and two
larger RCTs of cognitive behavioral therapy
(CBT), one alone [21-23] and the other in com-
bination with risperidone (Table 14.1) [24]. An
RCT of olanzapine vs. placebo in CHR/UHR
individuals was published in the following year
[25], suggesting efficacy in psychosis preven-

tion but at the cost of significant weight gain.
The rationale for testing antipsychotics was
that their efficacy in treating threshold psycho-
sis might extend to earlier, more attenuated, or
subthreshold psychotic symptoms. A similar
rationale existed for CBT, with the additional
advantage of not having problematic adverse
effects such as weight gain and akathisia, but its
efficacy has been less clear. The combination of
CBT with risperidone showed both efficacy and
safety in an RCT in CHR individuals [24], as
compared with treatment as usual (TAU),
though has not yet been replicated (see
Table 14.1). In the ensuing years, other preven-
tive interventions have been tested, including
pharmacological strategies, such as omega fatty
acids, lithium, and D-serine; psychological
approaches, including additional CBT studies,
cognitive remediation, and family therapy; and
studies that combine both pharmacological and
psychological strategies.

Pharmacological Interventions

Antipsychotics

Antipsychotic medications are an established
effective treatment for acute psychosis [26].
Antipsychotics are based on the dopamine model
of psychosis and inhibit dopamine activity at
D2-type dopamine receptors [27-29]. Second-
generation antipsychotics (SGA) have typically
been tested in CHR/UHR cohorts, as serious
adverse effects like tardive dyskinesia are far less
common than for first-generation antipsychotics
(FGA) [30, 31].

One of the first studies examining the efficacy
and tolerability of antipsychotics in a CHR/UHR
sample was an open-label trial of risperidone
[20]. The mean dose of risperidone was 1.04 mg/
day (SD = 0.12). The primary outcome, symptom
severity, was assessed using the Child Behavior
Checklist (CBCL) [32] in a CHR/UHR sample
(n = 5; mean age = 15.6; SD = 0.8) and the
PANSS in a first episode psychosis (FEP) sample
(n=11; mean age = 23.9; SD =5.5). In the CHR/
UHR sample, follow-up was at 12 weeks, and
thought disorder (t = —=5.9; p = 0.01) and atten-
tion symptoms (r = —40.6; p = 0.0001) decreased
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significantly from baseline, as did average CBCL
scores (t = —3.6; p = 0.04). Although the sample
was small, there was no placebo group, and the
CBCL was used (as opposed to a more psychosis-
specific measure, like the PANSS), this study
encouraged the development of RCTs to more
rigorously evaluate the promise of antipsychotic
medications in CHR/UHR.

Risperidone RCTs conducted since Cannon’s
open-label trial have combined the medication
with CBT (see the section “Interventions
Combining Psychological and Pharmacological
Strategies” and Table 14.1) [33, 34]. Other open-
label pilot studies have evaluated antipsychotics
such as aripiprazole [35] and perospirone [36]. In
an 8-week aripiprazole (5-30 mg/day) trial
(n = 15), SOPS scores significantly improved
from baseline (p < 0.001), but more than half of
the participants experienced akathisia (n = 8). No
participants transitioned to psychosis. In a pre-
liminary open-label trial of perospirone for
26 weeks (n = 11), the mean changes of total
SOPS score from baseline were significant in the
CHR/UHR sample (p < 0.05). No adverse effects
were noted, and none of the participants devel-
oped psychosis.

The largest antipsychotic monotherapy RCT to
date aimed to evaluate the efficacy and safety of
olanzapine in decreasing positive symptoms
severity and potentially preventing psychosis
onset (see Table 14.1) [37-40]. In a double-blind
placebo-controlled RCT conducted at the
Prevention  through  Risk  Identification
Management and Education (PRIME) clinic, 60
CHR/UHR participants were randomized to olan-
zapine 5-15 mg/day (n = 31) or placebo (n = 31)
for 1 year, with psychosocial treatment held con-
stant [37-40]. Participants who did not develop
psychosis were followed for 1 year, whereas those
who transitioned stopped the study drug and were
able to participate in an open-label trial of olan-
zapine 5-20 mg/day. The researchers used the
presence of psychotic symptoms (POPS) criteria
in the SIPS/SOPS to determine the primary out-
come of psychosis onset. Secondary efficacy
measures included prodromal symptoms, schizo-
phrenia symptoms, and functioning, changes in
which were assessed using the SOPS, PANSS,

Clinical Global Impression (CGI) Severity of
Illness  Scale  [41], Montgomery-Asberg
Depression Rating Scale (MADRS) [42], Young
Mania Rating Scale (YMRS) [43], and Global
Assessment of Functioning (GAF) scale [44].
The authors found a trend difference in psy-
chosis onset between groups (16.1% for olanzap-
ine and 37.9% for placebo; p = 0.08) in
intent-to-treat analysis and a nonsignificant
decrease in positive symptoms at follow-up as
compared to baseline (SOPS positive symptom
score change from baseline = 0.31) in the olan-
zapine group. Low acceptability of the study med-
ication was reflected in high dropout rates (45%)
and dramatic weight gain in the olanzapine treat-
ment arm (8.8 (SD 9.1) kg vs. 0.3 (SD 4.2) kg).

Omega-3 Polyunsaturated Fatty Acids

Another strategy was to test neuroprotective
agents for preventive intervention in a CHR/UHR
cohort. Omega-3 polyunsaturated fatty acid
(PUFA) acts as an anti-inflammatory agent and
antioxidant and is thought to counteract the pro-
inflammatory reactions and oxidative stress asso-
ciated with symptoms of schizophrenia [45].
RCTs of PUFA in schizophrenia have had mixed
results, though some studies suggest it may be
effective earlier in the course of the disorder.
Therefore, an RCT of omega-3 fatty acids was
completed in a cohort of CHR/UHR individuals
(see Table 14.1) [46]. In this 12-month double-
blinded RCT of 81 CHR/UHR individuals,
administration of four capsules of omega-3
PUFA supplements (1.2-g/d) was given daily for
12 weeks, as compared to placebo, and was asso-
ciated with a lower rate of transition to psychosis
at 12 months (4.9% vs. 27.5%; p = 0.007), as well
as improvement in positive symptoms (p = 0.01),
negative symptoms (p = 0.02), and general symp-
toms (p = 0.01), and improved functioning
(»p = 0.002), assessed at 1, 2, 3, 6, and then
12 months, as compared to placebo. The primary
outcome was measured using the severity thresh-
olds on the PANSS, and the secondary outcomes
were measured by the PANSS, MADRS, and
GAF. Dropout was low at 6%. Of note, the differ-
ence in psychosis onset between the two treat-
ment arms persisted for up to 7 years, suggesting
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lasting neuroprotective effects of PUFA [47].
However, despite this early promise, the results
of this study have yet to be replicated.

A subsequent study of PUFA vs. placebo in
the context of comprehensive care, including
evidence-based psychosocial treatment, was
inconclusive in that low conversion rates
(11.2% for control vs. 11.5% for PUFA) were
found for the two groups [48]. In this multi-
center RCT, 304 patients were given a daily
dose of 1.4 g of omega-3 PUFA or placebo,
along with cognitive behavioral case manage-
ment (CBCM) for 6 months. The outcomes
were measured using the Brief Psychiatric
Rating Scale (BPRS; [49]), Scale for the
Assessment of Negative Symptoms (SANS),
MADRS, YMRS, Social and Occupational
Functioning Assessment Scale (SOFAS; [50]),
and the Global Functioning Scale (GFS) [51].
While only a handful of studies that directly
examine the efficacy of omega-3 PUFA in
delaying onset of psychosis exist as of now, fur-
ther study is indicated (see Table 14.1).

Modulators of NMDA Receptors
Amphetamines can elicit psychotic-like symp-
toms [52, 53]. But phencyclidine (PCP) and ket-
amine, N-methyl-D-aspartate-type (NMDA)
receptor antagonists, have been found to elicit
both psychotic-like and negative symptoms, as
well as cognitive deficits, similar to those seen in
schizophrenia [54]. Given the wide range of
symptoms (positive, negative, and cognitive)
associated with schizophrenia, medications that
target the glutamatergic pathway via NMDA
receptors provide an alternative for treating nega-
tive symptoms and neurocognitive deficits that
are resistant to dopamine-receptor antagonist
antipsychotics [55, 56].

As of now, there is no clear evidence base
for treatment of negative symptoms or cognitive
deficits in schizophrenia. Recent findings from
clinical trials using compounds targeting NMDA
receptor sites, such as glycine, D-serine,
D-cycloserine, and high-affinity glycine trans-
port inhibitors, show promise in alleviating not
only positive symptoms but more notably in neg-
ative symptoms, especially early in the course of

psychotic illness, without significant side effects
[55-61].

The first clinical study on the efficacy of gly-
cine in CHR/UHR patients was a two-part study,
first using an 8-week open-label design and sub-
sequently followed by a 12-week double-blind,
placebo-controlled pilot study [62]. Subjects were
outpatients ages 14-35; the Criteria of Prodromal
Syndromes (COPS) and a minimum Scale of
Prodromal Symptoms (SOPS) score of 20 were
used to determine eligibility. Glycine dosage
started at 0.2 g/kg once daily, ending at 0.4 g/kg
twice daily, for both pilot studies. There were
large and significant effect sizes in the open-label
phase for changes in SOPS scores (total —1.39,
positive —1.10, negative -0.74, disorganized
—1.05, general —1.12). Effect sizes in the second
phase were less pronounced and were not signifi-
cant for the glycine group (total —0.71, positive
—0.82, negative —0.60, disorganized —0.15, gen-
eral —0.74). No specific concerns for treatment-
emergent adverse events were found using the
Systematic Assessment For Treatment Emergent
Events (SAFTEE), and there were no significant
endpoint changes in vital signs and weight. While
the strength of these findings is bolstered by hav-
ing a representative cohort group of risk syndrome
patients (who were adolescents with poor func-
tion, 70-75% male, and with a baseline SOPS
total score in the high 30s), both studies had very
small sample sizes (pilot 1: n = 10, pilot 2: n =4
each for glycine and placebo groups) that led to a
lack of statistical power (see Table 14.1).

The first study to assess the efficacy of D-serine
in CHR/UHR individuals showed markedly
improved negative symptoms [63]. Forty-four
participants (with assessable data from 15
D-serine and 20 placebo treatment assignments)
participated in a double-blind, placebo-controlled,
multicenter, parallel-group RCT. Inclusion crite-
ria were similar to the previous Woods et al. study
[62], with a minimum severity score of 20 for the
total SOPS score and age range of 13—-35. D-serine
dosage was set at 60 mg/kg per day, divided into
two 30 mg/kg oral doses, which was taken daily
for 16 weeks. Assessments took place weekly for
the first 6 weeks and then biweekly thereafter. The
primary outcome was the SOPS score for negative



14 Attenuated Psychosis Syndrome

165

symptoms, for which D-serine led to a 35.7%
reduction, which was significant versus placebo
(F1231=4.4,p=0.03 d=0.68). Secondary mea-
sures such as MATRICS consensus cognitive bat-
tery (MCCB) scores did not show significant
differences from placebo. The reduction of nega-
tive symptoms in this D-serine trial is promising,
but requires further replication (see Table 14.1).

Other Pharmacological Interventions
Antidepressants, mood stabilizers, and nonsteroi-
dal anti-inflammatory drugs have also been
explored as alternative pharmacological interven-
tion strategies for CHR/UHR, primarily in three
pilot studies.

In a naturalistic (non-randomized) study, par-
ticipants ascertained as CHR/UHR using the
SOPS were prescribed one of two types of medi-
cations, antidepressants (n = 20) or SGAs (n = 28)
[64]. Onset of psychosis was the primary outcome
measure: there were 12 cases of psychosis onset in
the total sample of 48 (25%), all of whom had
been prescribed SGAs. However, 11 of these 12
were nonadherent to the prescribed SGA medica-
tion, which suggests the prescription of SGAs was
a marker of symptom severity. The high noncom-
pliance rate shows that SGAs are not an acceptable
treatment for CHR youths themselves. The study
is inconclusive as to the efficacy of antidepressants
as there was no randomization to a comparison
treatment, such that an RCT of antidepressants in
CHR/UHR individuals remains warranted.

Lithium has known neuroprotective properties
[65, 66] and so has also been studied as a potential
treatment in CHR/UHR patients, in a longitudinal
MRI/MRS pilot study of low-dose lithium
(n = 21) [67]. Eleven CHR/UHR participants in
the experimental group received low-dose lith-
ium, and 10 CHR/UHR participants in the com-
parison group received treatment as usual (TAU).
Primary outcome measures were proton magnetic
resonance spectroscopy (1H-MRS) and hippo-
campal T2 relaxation time (HT2RT) measures.
Changes in metabolite concentrations were not
significant, but HT2RT was significantly less in
the experimental condition compared to control
group (p = 0.018), suggesting that low-dose lith-
ium may protect the hippocampus in CHR/UHR.

Inflammation and oxidative stress are poten-
tially important in the development of prodromal
and psychotic symptoms [68, 69], and trials with
anti-inflammatory drugs are therefore indicated.
According to clinicaltrials.gov, there has been an
RCT of aspirin 1000 mg/day vs. placebo, with a
plan to test inflammation markers and genetic
samples. However, results of this RCT have not
yet been published.

Psychological Approaches

Cognitive Behavioral Therapy (CBT)

CBT for psychosis emerged consequent to
observed partial effectiveness of antipsychotics,
challenges for patients in adhering to antipsy-
chotic medication regimens, symptom relapse
despite medication adherence, and the limited
scope of symptoms that antipsychotics target
[70]. In contrast, CBT for psychosis offers a side
effect-free, structured, flexible, and time-limited
intervention [71]. The cognitive model of psy-
chosis centers around the impairing impact of
negative appraisal of psychotic symptoms [72].
For instance, negative appraisals of symptoms
and oneself are linked with depressed mood [73]
and persistence of delusions in schizophrenia
populations. Since its inception, CBT for psycho-
sis has been extended to CHR/UHR and is a
growing field of study. To date, there are four
CBT monotherapy RCTs in CHR/UHR, which
have assessed efficacy of CBT for psychosis in
reducing psychosis onset and decreasing positive
symptoms.

The earliest CHR/UHR psychological inter-
vention study was a single-blind RCT of CBT vs.
mental state monitoring with individuals at high
risk for psychosis from the early detection and
intervention evaluation (EDIE) program [22].
The primary aim of the intervention was to deter-
mine if CBT could significantly reduce the rate of
transition to psychosis as compared with TAU in
help-seeking CHR/UHR individuals. Transition
to psychosis was operationalized in three ways:
PANSS-defined psychosis scores, meeting
DSM-IV criteria for a psychotic disorder, and/or
the prescription of antipsychotic medication.
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Sixty high-risk participants were randomly
assigned to the TAU control group (monitoring
only; n =23) or the experimental group (up to 26
CBT sessions plus monitoring; n = 37) for
6 months. Randomization was stratified by gen-
der and family history of psychosis. In this 3-year
study, there were monthly follow-ups in the first
year and then follow-ups every 6 months for the
next 2 years, with PANSS used to measure symp-
toms. Low attrition rates (14%) suggest that both
conditions were tolerable (see Table 14.1).

At 1-year follow-up, the researchers reported a
significant main effect of CBT for PANSS-defined
transition (p = 0.03) and antipsychotic prescrip-
tion (p = 0.01). At 3-year follow-up, the main
effect of CBT was not significant (p = 0.24).
Taken together, the results of this study were
inconclusive. Certain elements of the monitoring
component in both conditions incorporated case
management, rendering it difficult to identify
CBT-specific aspects of intervention as the main
ingredient of psychosis prevention. Furthermore,
the authors’ conclusion that the 6-month CBT
treatment was effective in reducing transition to
psychosis over a 12-month period is based on a
post-hoc exclusion of two participants because
they were discovered to meet criteria for psycho-
sis after randomization into the experimental
group. In addition, the small sample size and
broad operationalization of conversion to psycho-
sis make interpretation of the results less clear.
Depending on the criteria used to determine tran-
sition to psychosis, transition rates ranged from
14% to 20% in the experimental group and 22%
to 35% in the control group. Although this study
had limitations, it did offer the promise of using
nonpharmacological interventions to treat attenu-
ated psychosis symptoms and prevent psychosis
onset, spurring amovement in CBT RCT research.

The second study was a single-blind 6-month
trial of CBT vs. supportive therapy that entailed
monitoring at 6, 12, and 18 months [74].
Ascertainment methods differed from the previous
CBT study, as the SIPS/SOPS was also used to
measure the severity of attenuated positive symp-
toms over time. Randomization was stratified by
gender and prodromal symptom severity, and par-
ticipants were assigned to either a 20-session CBT

treatment (n = 27) or supportive therapy treat-
ment (n = 24). Supportive therapy did not include
CBT techniques and was considered treatment as
usual (TAU). The SIPS/SOPS was also used to
determine conversion to psychosis.

The sample size was modest (n = 51), and
there was a high dropout rate (25%; see
Table 14.1). Additionally, only 5% of the sample
developed psychosis. Further, only 60% of the
participants completed the 18-month follow-up.
SOPS positive symptoms significantly decreased
over time in both groups (p < 0.001), without any
significant difference in improvement between
them. Raters were blind and treatment fidelity
was high (91% of the treatment tapes were rated
correctly). This RCT suggests that there are non-
specific factors in psychotherapy that may offer
benefit to patients. Alternatively, in the absence
of a comparison “follow-along” group, it is
unclear if the low conversion rate was due to
ascertainment of participants for this RCT or
nonspecific effects of clinician contact. Overall,
it is difficult to draw conclusions about the effi-
cacy of CBT from this study.

A third single-blind multisite RCT evaluated
26-session CBT plus mental state monitoring vs.
mental state monitoring only [75]. Both conditions
were in addition to TAU, which was routine clini-
cal care that varied by treatment site; therefore,
randomization was stratified by site. CAARMS
scores were a primary outcome measure and were
ascertained at baseline and then at 6, 12, 18, and
24 months. Rater blinding was moderately suc-
cessful (22.2% of the participants had treatments
that featured blind breaks). Although this RCT
was the first CBT study with a large sample
(n = 288), there were no significant differences in
conversion to psychosis between the experimental
(n = 144) and comparison (n = 144) groups.
However, there was a within-group effect in that
frequency and intensity of psychotic experiences
were significantly reduced in the experimental
group (p = 0.02; see Table 14.1).

A fourth RCT, the Dutch Early Detection and
Intervention Evaluation (EDIE-NL), imple-
mented a single-blind multisite intervention com-
paring 26-session CBT plus TAU (n = 97) vs.
TAU (n = 104) with 18-month follow-up [76].
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Randomization was stratified by site and asses-
sors were blinded. The primary outcome for the
CHR participants (n = 201) was transition to psy-
chosis, as measured by the CAARMS at baseline,
and then at 2, 4, 6, 12, 15, and 18 months.
Treatment fidelity is challenging to gauge, as ther-
apy sessions were not recorded, but the authors
did report therapists’ competency ratings on the
Revised Cognitive Therapy Scale. This study is
the most promising in terms of efficacy in pre-
venting psychosis onset: significantly fewer (y2
(1) = 5.575, P = 0.03) CHR/UHR participants in
the experimental group (n = 10) transitioned to
psychosis than in the comparison group (n = 22)
(see Table 14.1) [76].

The CHR/UHR CBT studies to date have had
particularly low conversion rates, suggesting
potential methodological concerns (e.g., ascer-
tainment of healthier individuals at lower risk), or
perhaps the influence of a nonspecific efficacious
element in psychological treatment. Future RCT
studies could parse out this question by including
a follow-along group.

Family-Focused Therapy

Most treatments for CHR/UHR focus on the indi-
vidual. However, family dynamics also play a
role in the prodrome and FEP [77, 78]. Families
play a role in help-seeking and treatment, as well
as in social and role functioning. Family-focused
therapy adapted for CHR/UHR (FFT-CHR) is a
psychosocial intervention that aims to address
the individual in the context of his or her family.
Thus far, there has been one RCT of family ther-
apy in CHR/UHR. This 6-month multisite RCT
(n=129) used the SIPS/SOPS to ascertain CHR/
UHR status and compared 18 sessions of FFT-
CHR to 3 sessions of general family psychoedu-
cation [79, 80]. Both treatment assignments were
in addition to TAU, which included concurrent
antipsychotic, antidepressant, psychostimulant,
anxiolytic, and mood stabilizer medication use.
FFT-CHR involved 1-hour family sessions that
focused on psychoeducation, communication
enhancement training, and problem-solving. The
intervention mirrored CBT in the assignment of
homework between therapy sessions. Independent
evaluators were blinded.

The primary outcome measures in this FFT-
CHR RCT were SOPS positive and negative
symptoms. Attenuated positive symptoms
improved more in the experimental than in the
control group (F[1,97]=5.49, P = 0.02). Negative
symptoms improved for both groups, but
improvement was not significantly related to
treatment group assignment. Transition to psy-
chosis using SIPS/SOPS criteria and psychoso-
cial functioning was also an outcome measure.
Twenty-seven participants dropped out (20.9%
attrition). Six of 102 (5.9%) participants who
completed baseline and 6-month follow-up
developed psychosis. Psychosocial functioning
was measured using GAF and GFS Role and
GFS Social. Global and role functioning changes
were found to be age dependent. Participants
between the ages of 16 and 19 in the experimen-
tal group showed relatively more improvement
than in the comparison group, whereas partici-
pants over 19 years of age improved more in the
comparison group. Improvement in social func-
tion was independent of treatment assignment
(see Table 14.1).

Overall, relatively high attrition rates suggest
that the intervention may require modification
before itis implemented more widely. Furthermore,
it would be useful to compare family intervention
to individual therapy with respect to efficacy. As
with the CBT studies, low transition rates suggest
the need for a follow-along group to rule out non-
specific benefits of a therapeutic setting or ascer-
tainment effects. The authors also argued that the
short duration of the study may have had an
impact on rates of psychosis onset. Overall, this
study is promising and FFT-CHR warrants fur-
ther study.

Cognitive Remediation

Cognitive deficits exist in clinical high-risk
patients, typically around a half standard devia-
tion below the norm [81]. These deficits have
been associated with both functional impairment
and also risk for psychosis. Slowing of processing
speed is a predictor of psychosis outcome [82], as
is verbal memory impairment [81, 83]. Hence,
there has been an effort to test cognitive remedia-
tion (CR) in these domains in CHR/UHR patients
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to improve function and prevent psychosis onset.
Early open-label trials suggested that CR might
improve the prognosis of CHR/UHR individuals
by addressing some of the cognitive deficits pres-
ent in both people with schizophrenia and those at
CHR. One such study found that CR may have
greater efficacy in CHR/UHR in improving long-
term memory and function, as compared to indi-
viduals with schizophrenia. Training CR regimens
like Lumosity and Socialville may enhance pro-
cessing speed and role functioning in CHR/UHR
individuals [84]. In open-label studies, Posit
Science Brain Fitness Training, a training pro-
gram focused on remediating auditory processing
deficits, has also shown some promise in improv-
ing processing in CHR/UHR individuals [85].

Thus far, there has been one study of CR as
part of a combined intervention and three RCTs
of CR alone in CHR/UHR patients. In the com-
bined intervention, CR was part of a combined
treatment intervention that included CBT, skills
training, CR, and psychoeducational multifamily
groups [86]. The first CR RCT used computer-
assisted cognitive remediation (CACR), devel-
oped by Captain’s Log® software, which was
previously shown to have efficacy in schizophre-
nia [87]. A second RCT used auditory-based pro-
cessing tasks as part of a neuroadaptive cognitive
training program to improve verbal memory in
CHR/UHR individuals [88]. The most recent,
and possibly the most promising, trial used neu-
rofeedback during a processing speed task (PST)
program to remediate processing speed deficits in
CHR/UHR individuals with the aim of improving
their long-term social functioning [89]. Each of
these is reviewed in more detail in the following
paragraphs (see the section “Integrated
Psychological Treatments” for more detail about
the combined intervention).

In the first CR RCT study, 32 adolescents
were randomly assigned to either train with
computer-assisted cognitive remediation (CACR)
or to play a nontargeted computer game. Only 12
of the participants were considered to be at CHR;
the rest had a psychotic disorder. After 8 weeks of
training, participants in the CACR group showed
significant improvements specifically in visuo-
spatial abilities, but not in other domains [87].

However, it was not clear if this improved perfor-
mance could be accounted for by increased psy-
chological support, practice effects, activities at
the day clinic, or other nonspecific factors, all of
which can be clarified in future research. Of note,
there were low rates of attrition (12.5%) in the
study and high ratings of acceptability (mean of
4.3/5 on motivation rating survey) for the CACR,
which makes this training regimen a potentially
promising one (see Table 14.1).

In a double-blind RCT targeting verbal and
working memory deficits in (n = 83) CHR/UHR
individuals, auditory-based processing tasks
were used in a CR treatment intervention [88].
This study used neuroadaptive cognitive training
with neuroplasticity-based software created by
Posit Science Corporation, which aimed to
improve accuracy of perception of and response
to verbal targets [88]. Outcomes included changes
in neurocognitive functioning, measured using
the MATRICS, and changes in symptoms as
assessed in clinical interviews. All healthy volun-
teers received the neuroadaptive cognitive train-
ing, while CHR/UHR subjects were randomly
assigned to neuroadaptive cognitive training, or
to a commercially available computer game.
Individuals assigned to the neuroadaptive cogni-
tive training significantly improved their verbal
memory, as compared to those assigned to the
commercially available computer games.
However, attrition rates were high (42%), which
may have been due to the amount of work
involved, which included training at home for an
hour each day, 5 days a week, for 8 weeks, a
training that was repetitive and entailed tone dis-
crimination [90]. While this study was promising
with respect to remediating verbal learning and
memory deficits in CHR/UHR, the high attrition
rate highlights the importance of creating engag-
ing tasks to make them more acceptable for
memory deficits in individuals at CHR/UHR (see
Table 14.1).

Processing speed deficits are associated with
social impairment in CHR/UHR individuals [91].
In an RCT, a novel CR program called processing
speed task (PST) was compared to nonspecific
computer games, with respect to its efficacy in
improving processing speed and concurrent
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social impairment in CHR/UHR individuals
(n = 62) [89]. The intervention was administered
for 2 months, and evaluations of cognition were
done before the intervention, immediately after
the intervention, and 2 months after the comple-
tion of the intervention. Of note, PST uses pupil-
lometry as a form of biofeedback that allows the
task to personalize the training module for each
participant, making it more engaging. The pro-
gram tracks pupil dilation to appropriately adjust
the difficulty level of the practice session.
Because pupil dilation increases with activation
of the sympathetic nervous system, the task is
programmed to decrease difficulty level when
dilation surpasses a given threshold (indicating
that the person is becoming less engaged in the
task) and decreasing the difficulty if the pupils
are constricted beyond threshold [92]. This led to
fewer errors throughout the intervention, which
enhances self-efficacy in participants, according
to proponents of errorless learning [93]. As
hypothesized, a robust relationship between pro-
cessing speed (as defined by WAIS-III) and social
functioning (as defined by SAS-SR) was found in
CHR/UHR individuals, and both improved in
tandem with treatment, with enhanced social
functioning evident even 2 months beyond end of
treatment. The treatment was acceptable to par-
ticipants, with only 10% dropout, likely because
PST was specifically designed to simulate a com-
puter game, with fantasy contexts that increase
intrinsic motivation [94]. Given its acceptability
and efficacy for both cognition and function, this
is particularly a promising treatment that war-
rants more study (see Table 14.1).

Future studies of CR in CHR/UHR cohorts
can explore whether other forms of neurofeed-
back can be incorporated into CR and if CR
would be an important component of a treatment
package.

Integrated Psychological Treatments

Prior to the use of CR as an isolated intervention
in an RCT, CR was used as part of an integrative
psychological intervention (IPI) that included
individual CBT, modified social skills training,
and multifamily psychoeducation (see Table 14.1)
[86]. The CR involved computerized tasks that

were based on cognitive tasks used in COGPACK
software (Marker Software, 1992) to address
thought and perception deficits. During each ses-
sion, patients repeatedly practiced exercises tar-
geting attention, memory, and executive
functioning. Task progression to more difficult
levels was based on performance errors [86].
Compared to the participants (n = 65) who
received only supportive counseling, participants
who also received the IPI (n = 63) had lower rates
of psychosis transition, an effect that remained
throughout the 2 years of the study. By the end of
the treatment phase, 2 of 63 patients in the IPI
group and 11 of 65 patients in the supportive
counseling group had transitioned to psychosis,
with an additional 2 transitions in each of the
treatment groups during the posttreatment period
[86]. The role of the individual components of
the IPI is not clear and bears further study to
identify active ingredients.

Interventions Combining
Psychological and Pharmacological
Strategies

Across the board, in studies combining psycho-
logical and pharmacological strategies, the
effects of medication versus nonpharmacological
intervention are confounded. However, aggregate
treatment is promising for preventing psychosis
onset, as well as reducing symptoms and improv-
ing function.

A landmark single-blind 12-month RCT com-
bining psychological and pharmacological strate-
gies compared 6 months of specific preventive
intervention (SPI; n = 31), with needs-based
intervention (NBI; n = 28) [24]. NBI involved
supportive psychotherapy, case management, and
psychoeducation, with potential concurrent anti-
depressant or benzodiazepine use. SPI was com-
prised of NBI in addition to low-dose risperidone
(mean dose = 1.3 mg/day) and CBT. Follow-up
occurred at 6 months and 12 months. Attenuated
positive symptoms were the primary outcome, as
measured by the Brief Psychiatric Rating Scale
(BPRS). Functioning and mood symptoms were
secondary outcomes, assessed by the GAF and
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Hamilton Rating Scales for Depression and
Anxiety (HRSD). Treatment adherence for ris-
peridone was an issue, with 14 participants in the
SPI group (45%) adhering to the medication
regimen.

Another early integrated treatment RCT
examined transition to psychosis in individuals
diagnosed with schizotypal disorder (n = 79)
[95]. The intervention lasted for 2 years. The
integrated treatment included a multidisciplinary
treatment team conducting a modified assertive
community treatment model, social skills train-
ing, and patient and family psychoeducation. The
standard treatment consisted of treatment at a
community mental health center with a physi-
cian, nurse, and, in some cases, also a social
worker. Antipsychotic medication treatment dif-
fered between participants as it remained the
decision of the psychiatrist responsible for treat-
ment. Transitions to psychotic disorder was the
primary outcome as measured by the SCAN 2.0,
the Scale for the Assessment of Positive
Symptoms (SAPS), and Scale for Assessment of
Negative Symptoms (SANS). Secondary out-
come measures were psychotic, negative, and
disorganized symptoms based on SAPS and
SANS interviews.

Thirty-six integrated-treatment patients and
29 standard-treatment patients participated in the
2-year follow-up conducted by independent
assessors who were psychiatrists, psychologists,
or psychiatry residents. Of this group, nine par-
ticipants (25.0%) randomized to integrated treat-
ment and 14 participants (48.3%) randomized to
standard treatment converted to psychosis. A
multivariate analysis found that male sex was a
significant risk factor for transition (relative
risk =4.47 (CI = 1.3-15.33), but integrated treat-
ment reduced the risk (relative risk = 0.36
(CI = 0.16-0.85). Previous work has suggested
that cannabis use can be a risk factor for develop-
ing psychosis [96], but a univariate analysis in
this study indicated that the use of cannabis at
least monthly at baseline did not predict transi-
tion to psychosis (relative risk = 1.80 (CI 0.66—
4.88), P =0.2).

An open-label, randomized parallel-group
study with a 2-year observation period put puta-

tively prodromal participants (n = 124) in one of
two conditions; both conditions involved needs-
focused interventions which included psychoed-
ucation, crisis intervention, family counseling,
and assistance with education or work-related
difficulties according to individual need [97]. In
the experimental condition (n = 65), participants
were also given a second-generation antipsy-
chotic, amisulpride, ranging in dosage from 50 to
800 mg (daily mean = 118.7 mg) and increased if
attenuated or brief limited intermittent positive
symptoms were present (mean dose at end-
point = 169.5 mg). At baseline and at 12-week
follow-up, participants were given a basic and
positive psychotic spectrum symptoms score
(ERI-BAPPSS) split into two subscores: one for
the assessment of threshold psychotic symptoms
and attenuated positive symptoms (ERI-PPS) and
one for basic symptoms (ERI-BS). Participants
were also assessed with the positive, negative,
and general psychopathology subscales of the
PANSS, as well as the MADRS, GAF,
Extrapyramidal Symptom Rating Scale (ESRS),
and UKU Side Effect Rating Scale (UKU).

At the 12-week follow-up, the 58 combined
protocol participants and 44 control participants
who remained were analyzed. The combined
treatment produced a significantly superior effect
on ERI-BAPPSS scores (F (1,98) = 7.49,
P <0.01), with significant improvement observed
in both groups (amisulpride, ¢ = 6.88, d.f. = 57,
P <0.001; controls t = 2.87, d.f. =43, P < 0.01),
ERI-PPS scores (F (1,98) =7.42, P <0.001; ami-
sulpride, ¢ = 7.35, d.f. = 57, P < 0.001; controls
t=2.57,d.f. =43, P <0.05), and ERI-BS scores
(F (1,98) = 6.30, P < 0.05; amisulpride, ¢ = 6.88,
d.f. =57, P <0.001; controls, t = 2.87, d.f. =43,
P < 0.01). A significant effect of treatment with
amisulpride also emerged regarding the PANSS
positive  subscale (PANSS-P) score (F
(1,98) =7.83, P < 0.01); paired t-tests revealed a
significant decrease of baseline scores only in the
group with amisulpride (¢ = 5.50, d.f. = 57,
P <0.001). Analysis of PANSS negative subscale
(PANSS-N) scores by ANCOVA also yielded a
significantly better effect of amisulpride (F
(1,98) = 4.85, P < 0.05). Within-group compari-
sons revealed a significant effect only for amisul-



14 Attenuated Psychosis Syndrome

171

pride (t = 4.56, d.f. =57, P < 0.001). A superior
effect for amisulpride was also observed for GAF
scores (F (1,98) = 5.70, P < 0.05), and paired
t-tests showed a significant change in the amisul-
pride group only (¢ = 4.56, d.f. = 56, P < 0.001).
No significant difference between groups
emerged regarding MADRS scores. General psy-
chopathology improved significantly in the amis-
ulpride group (F (1,98) = 4.63, P < 0.05;
amisulpride: r = 5.02, d.f. = 57, P < 0.001; con-
trols, t = 2.11, d.f. =43, P < 0.05). The strongest
effects were observed for attenuated and brief
limited intermittent  positive  symptoms.
Remission occurred more than twice as often in
the amisulpride group.

An RCT randomized CHR/UHR participants
into three groups: one received CBT, consisting
of stress management, strategies for dealing with
depression/negative symptoms, positive symp-
toms, and other comorbid conditions, in conjunc-
tion with risperidone (2 mg if tolerated); another
group received CBT with a placebo medication;
and the third received supportive therapy, provid-
ing them with emotional support and problem-
solving skills and a placebo medication [98].
There was also a follow-along group not random-
ized for treatment but simply monitored. The pri-
mary outcome measure Wwas transition to
psychosis (criteria defined a priori), assessed
using the CAARMS. Secondary outcome mea-
sures were psychiatric symptoms, psychosocial
functioning, and quality of life which were
assessed respectively using the CAARMS, Brief
Psychiatric Rating Scale (BPRS), SANS,
Hamilton Depression Rating Scale (HDRS),
GAF, and Quality of Life Scale (QLS).

At 6-month follow-up, 2 of the 43 subjects
(4.7%) in the CBT and risperidone group, 4 of
the 44 subjects (9.1%) in the CBT and placebo
group, and 2 of 28 subjects (7.1%) in the support-
ive therapy and placebo group had transitioned to
a psychotic disorder. These were not significant
differences (log-rank test, p = 0.92). In the moni-
toring group, 4 of 78 (5.1%) developed psycho-
sis, also not significantly different from the
randomized groups (log-rank test, p = 0.93). All
three randomized groups and the monitoring
group showed significant improvement in BPRS

total, BPRS psychotic subscale, and HDRS
scores. All groups except the combined CBT and
risperidone significantly increased in function-
ing. The supportive therapy and placebo group
and the monitoring group showed significant
improvement in total negative symptoms. Only
the monitoring group showed significant
increases in QLS scores. Poor adherence was
prevalent in this study: 23 participants in the CBT
and risperidone group (53.5%) had poor adher-
ence (less than 50% of doses taken), 18 (41.9%)
had partial adherence (50-89% of doses taken),
and only 2 (4.7%) had full adherence to risperi-
done (> 90% of doses taken). Of the two subjects
in the CBT and risperidone group who were
known to have developed psychosis by the
6-month assessment, both belonged to the <50%
adherence group. However, this was not statisti-
cally significant (log-rank test, P = 0.57). There
were no significant differences in symptoms or
level of functioning between the groups, although
there was a trend for those who were poorly
adherent to show greater improvement in func-
tioning and quality of life (GAF, P = 0.095; QLS,
P =0.089).

At a 12-month follow-up [98], seven partici-
pants in the CBT and risperidone group, seven in
the CBT and placebo group, six in the supportive
therapy and placebo group, and five in the moni-
toring group had transitioned to psychosis. The
estimated 12-month transition rates were
10.7 + 5.0% for the CBT and risperidone group,
9.6 = 4.6% for the CBT and placebo group,
21.8 + 8.8% for the supportive therapy and pla-
cebo group, and 8.7 + 3.8% for the monitoring
group. There were no significant differences in the
rate of transition between the randomized groups
(log-rank test P = 0.60) or the four groups (log-
rank test P = 0.59). Poor adherence to medication
was also high at the 12-month follow-up. In the
CBT and risperidone group, 27 subjects (62.8%)
showed poor adherence, 16 (37.2%) showed par-
tial adherence, and none showed full adherence to
risperidone. All groups showed improvement on
the secondary outcome measures, and there was
no significant difference between the groups.

In an RCT study, adolescents and young adults
(initially ages 14-30) who had previously partici-
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pated in a combined treatment study were reeval-
uated [99]. CHR/UHR participants either received
up to 2 mg risperidone as well as cognitively ori-
ented psychotherapy (specific intervention: SPI,
n = 31) or supportive psychotherapy only (needs-
based intervention: NBI, n = 28). During the
study, neither participants nor clinicians were
blind to treatment, but research interviewers were.
Thirteen SPI participants were partially or nonad-
herent to their medication, and 11 were fully
adherent. At a medium-term follow-up, 17 from
the original NBI group and 24 from the SPI group
consented to be interviewed again and were
assessed using symptomatology and functioning
measures such as the Brief Psychiatric Rating
Scale (BPRS), SANS, Quality of Life Scale
(QLS), the Hamilton Rating Scales for Anxiety
(HRSA) and Depression (HRSD), and the Mania
Rating Scale (MRS). There was no significant dif-
ference in follow-up ratings between the two
groups (x2(1) = 1.94, p = 0.164). There was also
no significant difference in probability of devel-
oping psychosis between the SPI and NBI groups.
However, both the SPI and NBI groups had sig-
nificantly higher Mania Scale (t(22) = 3.06,
p = 0.006 and t(16) = 2.41, p = 0.029, respec-
tively) and QLS (t(23) = 2.716, p = 0.012 and
t(17) = 3.86, p = 0.001, respectively) scores at the
3—4-term follow-up compared to baseline.

Future Directions

Overall, there is no clear evidence base for treat-
ment of CHR/UHR individuals. With respect to
pharmacological strategies, the use of second-
generation antipsychotics is greatly limited by
adverse effects that interfere with adherence.
Glutamatergic strategies appear to have efficacy
specifically for negative symptoms and cognitive
deficits. Among psychological treatments, cogni-
tive behavioral therapy holds promise, but such
studies have been limited by low conversion rates
to psychosis, such that there may be a nonspecific
effect of clinical contact that is the operative
ingredient. Cognitive remediation is particularly
promising, as it has shown efficacy in improving
cognition, with concomitant improvement in

functioning. There are now clinical trials under-
way for exercise, which may be effective. Further,
neurostimulation has not yet been tried, but a
circuit-based approach to treatment, alone or in
conjunction with cognitive remediation, may
hold particular promise.
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