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Abstract

Objective To determine whether any psychological, pharmacological,
or nutritional interventions can prevent or delay transition to psychotic
disorders for people at high risk.

Design Systematic review and meta-analysis.

Data sources Embase, Medline, PreMedline, PsycINFO, and CENTRAL
were searched to November 2011 without restriction to publication status.

Review methods Randomised trials comparing any psychological,
pharmacological, nutritional, or combined intervention with usual services
or another treatment. Studies of participants with a formal diagnosis of
schizophrenia or bipolar disorder were excluded. Studies were assessed
for bias, and relevant limitations were considered in summarising the
results.

Results 11 trials including 1246 participants and eight comparisons
were included. Median sample size of included trials was 81 (range
51-288). Meta-analyses were performed for transition to psychosis,
symptoms of psychosis, depression, and mania; quality of life; weight;
and discontinuation of treatment. Evidence of moderate quality showed
an effect for cognitive behavioural therapy on reducing transition to
psychosis at 12 months (risk ratio 0.54 (95% confidence interval 0.34
to 0.86); risk difference —0.07 (—0.14 to —0.01). Very low quality evidence
for omega-3 fatty acids and low to very low quality evidence for integrated
psychotherapy also indicated that these interventions were associated
with reductions in transition to psychosis at 12 months.

Conclusions Although evidence of benefits for any specific intervention
is not conclusive, these findings suggest that it might be possible to
delay or prevent transition to psychosis. Further research should be
undertaken to establish conclusively the potential for benefit of
psychological interventions in the treatment of people at high risk of
psychosis.

Correspondence to: T Kendall tim.kendall@shsc.nhs.uk

Introduction

The incidence of probable psychosis in community surveys in
the United Kingdom appears to be stable, at about five per 1000
adults.[1] [2] Schizophrenia is the most common form of
psychosis and one of the leading causes of long term
disability,[3] affecting about 25 million people worldwide.
Schizophrenia disrupts social and family relationships, resulting
in severe educational and occupational impairment, lost
productivity, unemployment, physical illness, and premature
mortality.[4] As a result, schizophrenia costs about £55 000
(€67 500; $88 000) per person per year in the UK.[5]

Schizophrenia is usually preceded by a prodromal period lasting
one to three years.[6] This period is characterised by a range of
non-specific behavioural and psychological symptoms,
functional deterioration, and by both attenuated positive
symptoms and brief limited intermittent psychotic symptoms
(BLIPS).[7] Among people at “ultra high risk” of psychosis,
about 22% to 40% transition within 12 months.[8][9][10]
Interventions that delay or prevent transition to psychosis from
this prodromal syndrome could be clinically and economically
important.

Antipsychotic drugs and family therapy could reduce the
likelihood of relapse for established and first episode
schizophrenia, and cognitive behavioural therapy (CBT) might
reduce symptoms and hospital admission for people with
schizophrenia.[11] Combining these treatments in an integrated
strategy might add substantial clinical[12] and economic
benefits[13] for people with psychosis and early schizophrenia.
These interventions could prevent or delay the onset of psychosis
and schizophrenia if delivered to people at high risk, and several
trials have examined whether these interventions prevent
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transition from a high risk state to psychosis. A previous review
of early interventions[14] found limited evidence about
interventions to prevent psychosis, but the searches were
conducted in 2009, and several studies conducted since then
have been sufficiently large to change the review’s conclusions.
An updated review is needed to determine whether any
interventions can prevent or delay transition to psychotic
disorders.

Methods

Eligibility criteria

We evaluated the effect of any intervention (pharmacological,
psychological, nutritional, or combination) for participants with
prodromal symptoms. Included participants were judged to be
at risk of developing psychosis on the basis on a clinical
assessment identifying prodromal features. Studies including
participants with a formal diagnosis of schizophrenia or bipolar
disorder (including first episode psychosis) were excluded.
Randomised controlled trials for people at risk and for
participants with schizotypal disorders were included.

Types of outcome measures

The primary outcome was transition to psychosis. Secondary
outcomes were symptoms of psychosis (total, positive, and
negative), depression, and mania; quality of life; weight; and
discontinuation. Analyses were conducted for outcomes
measured within six months of randomisation, between six and
12 months of randomisation, and after 12 months of
randomisation.

Search strategy

We searched Embase, Medline, PreMedline, PsycINFO, and
CENTRAL from the inception of the databases to November
2011. Searches in Embase, Medline, PreMedline and PsycINFO
were combined with a highly sensitive filter for randomised
controlled trials. The search was initially developed in Medline
before being translated for use in other databases. The box
details the Medline search for groups at risk (web appendix 1
shows the full list of search terms used across databases). We
also searched the reference lists of included studies, excluded
studies, and previous reviews, and contacted study authors and
experts.

Assessment of bias

Studies were assessed independently by two authors (MRS, HJ)
using the Cochrane Collaboration risk of bias tool.[15]
Disagreements were discussed with a third author (EM-W) and
resolved by consensus. Each study was rated for risk of bias
owing to sequence generation; allocation concealment; blinding
of participants, assessors, and providers; selective outcome
reporting; and incomplete data. Risk of bias for each domain
was rated as high (seriously weakens confidence in the results),
low (unlikely to seriously alter the results), or unclear.

Data management

Data extraction and risk of bias assessments were completed
using an Excel spreadsheet. We collected data for time points
and measures, recruitment, inclusion and exclusion criteria, age,
sex, setting, and location.

Statistical analysis

For continuous outcomes, we calculated the standardised mean
difference, Hedges g.[16] For dichotomous outcomes, an overall
risk ratio was calculated. All outcomes are reported with 95%
confidence intervals. Overall effects were calculated using a
random effects model. Continuous effects were weighted by
the inverse of variance; dichotomous effects were weighted
using the Mantel-Haenszel method.[17] [18]

Missing data were noted for each outcome. When dropout was
not reported, we contacted the authors. If both primary and
secondary outcomes reported data for completers as well as
controlled for dropouts (for example, data imputed using
regression methods), we used the data controlling for dropout.
We conducted sensitivity analyses for the primary outcome
(transition to psychosis) when studies reported data for
completers only.

Statistical heterogeneity was assessed by visual inspection of
forest plots, by performing the ¥’ test (assessing the P value),
and by calculating the I* statistic,[19] [20] which describes the
percentage of observed heterogeneity that would not be expected
by chance. If the P value was less than 0.10 and I* exceeded
50%, we considered heterogeneity to be substantial.
Meta-analyses were conducted using RevMan.[21] Confidence
in the results was assessed using the GRADE method,[22] which
is a structured assessment of the quality of evidence attending
to the following factors: risk of bias, inconsistency, indirectness,
imprecision, and publication bias.

Results
Trial flow

Of 1913 potentially relevant citations, we retrieved 39 papers;
of these, 18 were excluded as they did not meet our eligibility
criteria (web appendix 2). The most common reason for
exclusion was that the study was not a randomised controlled
trial. Eleven randomised controlled trials reported in 21
published papers met all inclusion criteria (fig 1/), and authors
provided unpublished data for two of these.[23] [24]

Study characteristics

Eleven included trials assigned 1246 participants with a median
sample size of 81 (range 51-288). The median of the mean ages
was 21 years, and 710 (57%) randomised participants were
male. Eight studies[23][24][25][26][27][28][29][30] included
participants meeting one or more of three operationally defined
groups (attenuated psychotic symptoms, transient psychotic
symptoms, trait and state risk factors). The first two groups were
operationalised as scoring above a threshold on a screening
instrument: the structured interview for prodromal symptoms,[9]
the positive and negative symptom scale (PANSS)[31], the brief
psychiatric rating scale (BPRS),[32] or the comprehensive
assessment of at risk mental states (CAARMS).[33] One study
included adults who met ICD-10 (international classification
of diseases, 10th revision)[34] research criteria for schizotypal
disorder,[35] two studies used the early recognition inventory
(ERIraos),[36] with one study identifying participants in the
early initial prodromal state[37] and one study not reporting the
eligibility threshold used.[38] Table 1|| lists characteristics of
the included studies.

The 11 included studies made eight comparisons. Four trials
compared CBT with supportive counselling and monitoring.[23]
[25] [28] [29] Two trials compared risperidone and CBT with
supportive counselling.[24] [30] One trial each compared
risperidone and CBT with placebo and CBT,[24] olanzapine
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Medline search

1
2
3
4
5
6

7) (blips or brief limited intermittent psychotic symptom$ or ((attenuat$ or early or premonitory or pre monitory) adj2 (sign$ or symptom$))
or predelusion$ or prehallucin$ or prepsychos$ or prepsychotic$ or preschizo$ or (pre adj (delusion$ or hallucin$ or psychos$ or
psychotic$ or schizo$)) or prodrom$ or subclinical$ or sub$ clinical$ or subthreshold$ or sub$ threshold$ or at risk$ or ((high$ or incipient
or increas$) adj3 risk$)).ti,ab.

8) or/6-7

9) (conversion$ or ((develop$ or progress$) adj2 (psychos$ or psychotic$ or schiz$)) or first episode$ or fullthreshold$ or full threshold$
or onset$ or progression or transition$ or transitory).ti,ab.

10) 8 and 9
11) ultra high risk.ti,ab.

12) ((at risk or ((high or increase$) adj2 risk) or blips or brief limited intermittent psychotic symptom$ or ((attenuat$ or early or premonitory)
adj2 (sign$ or symptom$)) or prodrom$ or subclinical$ or sub$ clinical$ or subthreshold or sub$ threshold) and (psychos$ or psychotic$
or schiz$)).ti. or ((at risk or ((high or increase$) adj2 risk) or blips or brief limited intermittent psychotic symptom$ or ((attenuat$ or early
or premonitory) adj2 (sign$ or symptom$)) or prodrom$ or subclinical$ or sub$ clinical$ or subthreshold or sub$ threshold) adj3 (psychos$

exp psychotic disorders/ or “schizophrenia and disorders with psychotic features”/ or exp schizophrenia/ or schizophrenia, childhood/
(delusional disorder$ or hebephreni$ or psychosis or psychoses or psychotic$ or schizo$).ti,ab.

((chronic$ or serious or persistent or severe$) adj (mental$ or psychological$) adj (disorder$ or ill$)).mp.

or/1-3

*risk factors/

(symptom$ or symptomology).sh. or (prodrom$ or risk$).hw.
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or psychotic$ or schiz$)).ab.
13) 4 and or/5,10-12

with placebo,[27] integrated therapies with supportive
counselling,[37] integrated therapies with standard
treatment,[35] omega-3 fatty acids with placebo,[26] and
amisulpride plus a needs based intervention with the needs based
intervention alone.[38]

Trials of CBT[23][24][25] [28][29][30] provided manualised,
problem focused, time limited treatments including
normalisation, cognitive restructuring, and behavioural
experiments. Supportive counselling and monitoring[23][24][25]
[28] [30] [37] were designed to match interventions for
non-specific effects of treatment, and included psychoeducation,
referral, and crisis management. “Treatment as usual” for
participants currently seeking help for mental health problems
occurred in mental health services[29] or at a community mental
health centre.[35] Integrated psychological therapies included
CBT for individual patients, group skills training, cognitive
remediation, and family treatments, with concomitant
antipsychotic treatment[35] or without treatment.[39] In one
study, the needs based intervention included usual clinical
management and could include psychoeducation, crisis
intervention, family counselling, and assistance with education
or work related difficulties.[38] Web appendix 3 provides a
detailed description of the psychological interventions used in
the included trials.

Transition to psychosis was defined in several ways, including
ICD-10([34] diagnosis of psychotic disorder[35]; diagnosis of
schizophrenia spectrum disorders[25] using the Diagnostic and
Statistical Manual of Mental Disorders, fourth edition
(DSM-1V)[40]; a measure developed by the authors[27];
PANSS[31] symptom severity[23] [26] and CAARMS[33]
symptom severity[24] [28] [29]; and presence of positive
psychotic symptoms.[30] One study assessed the transition from
the early initial prodromal state to either the development of
attenuated or transient symptoms (that is, subthreshold
psychosis) or a DSM-IV psychotic disorder.[37]

Risk of bias

We rated risk of bias ratings for each trial (fig 2/) using the
Cochrane risk of bias tool.[41] No trials were at high risk of
bias for sequence generation (not truly random), however, the
method of randomisation was unclear (not reported) in three
trials.[27] [30] [38] Risk of bias owing to poor allocation

concealment was unclear in four trials.[25] [27] [30] [38] Lack
of blinding of assessors created a high risk of bias for some
outcomes in three studies.[30] [35] [38] Eight studies were at
high risk of bias because participants or staff were not blind,[23]
[25] [28][29][30] [35] [37] [38] which was impossible for
studies of psychological interventions.

There was a high risk of bias due to incomplete outcome data
for all included trials, which reflected a high rate of attrition in
studies of this type of population rather than a methodological
deficiency in the studies themselves.[6]
[23][24]125]1[26][271[28][29][30] [35] [37] [38]. In one study,
some participants were not followed up for the last 12 months
(that is, those entering in the final year of the study), and missing
data could not be calculated on basis of the number of
participants randomised.[28] Only four studies were clearly free
of selective outcome reporting[23] [28] [29] [38]; three trials
did not report all outcomes,[26] [35] [37] and it was unclear
whether four trials reported all outcomes.[24] [25] [27] [30]

This review included several small studies of pharmacological
and nutritional interventions. Because of small numbers, we
were unable to assess publication bias formally—that is, using
a trim and fill analysis[42]—but previous reviews have shown
that studies of such interventions for children have been
systematically under-reported in mental health, and that effects
have been systematically overstated and harms systematically
underestimated as a result.[43] Most of these interventions were
developed before the introduction of mandatory trial
registration,[44] rules with which manufacturers might fail to
comply.[45] Because one or two small unpublished studies
would be sufficient to change our view of the relative benefits
and harms of these interventions, we considered that there was
a high risk of publication bias.

Quantitative data synthesis

We conducted meta-analyses for eight comparisons. One trial
with three treatment groups was included in three pairwise
comparisons.[24] We analysed transition to psychosis (table
2(]); symptoms of psychosis and depression; quality of life;
dropout; and where possible, side effects (web appendix 4).
Some evidence indicated that transition can be delayed (table
2) in trials of CBT,[23][24][25] [28] [29] CBT and
risperidone,[30] integrated psychotherapy,[35] [37] and omega-3
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fatty acids.[26] However, confidence in these estimates ranged
from moderate to very low.

Psychological and complex psychosocial
interventions

Within the first six months of treatment, four studies comparing
CBT with supportive counselling and monitoring[25] [28] [29]
[46] reported that CBT did not reduce transition to psychosis
(risk ratio 0.62 (95% confidence interval 0.29 to 1.31)). But
trials included only 40 events (591 participants), and overall
this evidence was of low quality. However, there was moderate
quality evidence at 12 months indicating that more completers
in the supportive counselling group transitioned to psychosis
(0.54 (0.34 to 0.86); fig 31/), which remained significant in
sensitivity analysis (0.64 (0.44 to 0.93)). At 18 months, there
was low quality evidence that CBT is associated with fewer
transitions (0.63 (0.40 to 0.99)), and the effect did not remain
significant in sensitivity analysis (0.55 (0.25 to 1.19)).

Combined effects for positive symptoms of psychosis (fig 41]),
depression, and quality of life were not significant at any time
point, but there was only low quality evidence for all outcomes
except for positive symptoms within six and 12 months. One
study[29] reported secondary outcomes only for participants
who had not transitioned to psychosis; participants with the
most severe symptoms were omitted from these analyses. In
sensitivity analyses excluding this study, there was a significant
effect for positive symptoms (standardised mean difference
—0.27 (95% confidence interval —0.47 to —0.06)), but effects
for other outcomes remained non-significant. There was low
quality evidence for total symptoms of psychosis and negative
symptoms of psychosis, and effects were not significant.
Dropout rates were similar between groups within the first six
months (risk ratio 1.09 (0.88 to 1.35)).

There was very low quality evidence for the benefits and harms
associated with CBT and risperidone from two studies
comparing CBT and risperidone with supportive
counselling.[24] [30] Within the first six months of treatment,
fewer people receiving CBT and risperidone transitioned to
psychosis (risk ratio 0.35 (95% confidence interval 0.13 to
0.95)), but these trials included only 17 events (130 participants).
The effect was no longer significant after 12 months (0.63 (0.33
to 1.21); fig 5|)) or after 36 months (0.59 (0.34 to 1.04)). There
were no significant effects of this treatment on quality of life,
symptoms of psychosis (total, positive, or negative), depression,
or mania. Within six months, there were no dropouts in one
study,[30] and the dropout rate in the second study[24] was
similar between groups (0.76 (0.28 to 2.03)).

There was evidence of very low quality for the benefits and
harms associated with integrated psychotherapy from one
study[39] comparing integrated psychotherapy (mean number
of sessions 15.8 (standard deviation 6.8)) with supportive
counselling (23.7 (13.1)) in participants in the early initial
prodromal state.[37] This study measured transition to an ultra
high risk or high risk mental state or a DSM-IV psychotic
disorder. Within the first 12 months, fewer people completing
integrated psychotherapy transitioned to an ultra high or high
risk mental state or to psychosis (risk ratio 0.19 (95% confidence
interval 0.04 to 0.81)), but there were only 13 events (125
participants). The effect was maintained at 24 months (0.32
(0.11 to 0.92)). Dropout was similar between groups at 12
months (1.55 (0.68 to 3.53)) and 24 months (0.95 (0.61 to 1.49)).

There was low quality evidence from one study comparing
integrated psychotherapies with standard treatment.[35] Within
12 months, fewer people receiving integrated psychotherapy

transitioned to psychosis (risk ratio 0.24 (95% confidence
interval 0.07 to 0.81)), but there were only 13 events (67
participants). The effect remained large when we assumed that
dropouts transitioned (0.41 (0.20 to 0.85)), but the effect was
not quite significant after 24 months (0.52 (0.26 to 1.02)). There
was no effect for positive or negative symptoms of psychosis
at either time point. Dropout was similar between groups at 12
months (0.63 (0.22 to 1.81)) and 24 months (0.66 (0.25 to 1.73)).

Pharmacological interventions

One study compared CBT and risperidone with CBT and
placebo.[24] Very low quality evidence within the first six
months of treatment suggested no difference in transition to
psychosis (risk ratio 1.02 (95% confidence interval 0.15 to
6.94)), which remained at 12 months (1.02 (0.39 to 2.67)).
Differences in symptoms of psychosis (total, positive, or
negative), depression, and quality of life were not significant.
Dropout was similar between groups (1.09 (0.62 to 1.92)),
although the evidence was also rated as very low quality.

There was very low quality evidence for the benefits and harms
associated with olanzapine, from one study comparing
olanzapine with placebo.[27] We saw no difference in transition
to psychosis after 12 months (risk ratio 0.44 (95% confidence
interval 0.17 to 1.08)). Dropout was similar between groups at
12 months (1.59 (0.88 to 2.88)). For participants taking
olanzapine, there was a large effect on weight during the first
eight weeks (standardised mean difference 0.81 (0.28 to 1.34)),
which remained large at 12 months (1.18 (0.62 to 1.73)). Effects
on symptoms of psychosis (total, positive, or negative),
depression, and mania were not significant. Data at 24 months
were not analysed because fewer than 50% of participants
remained.

We also found very low quality evidence for the benefits and
harms associated with amisulpride, from one study comparing
amisulpride and a needs based intervention with the needs based
intervention alone.[38] Transition was not reported. Within six
months, effects on total and negative symptoms of psychosis
were not significant, but amisulpride was associated with a
moderate reduction in positive symptoms (standardised mean
difference —0.53 (95% confidence interval —0.93 to —0.13)),
and depression (—0.51 (-0.91 to —0.11)). The addition of
amisulpride was associated with a moderate reduction in dropout
(risk ratio 0.59 (0.38 to 0.94)).

Nutritional supplements

We found low quality evidence for the benefits and harms
associated with omega-3 fatty acids, from one study comparing
omega-3 fatty acids with placebo.[26] Participants received
treatment for 12 weeks, which was associated with a large
reduction in transition to psychosis after treatment (risk ratio
0.13 (95% confidence interval 0.02 to 0.95)), but there were
only nine events (76 participants). Assuming participants who
dropped out transitioned to psychosis, the effect remained large
at 12 weeks (0.39 (0.13 to 1.14)). This effect remained
significant after 12 months (0.18 (0.04 to 0.75)), although the
number of events was only 13 (81 participants). Treatment
effects on total symptoms of psychosis (standardised mean
difference —1.26 (—1.74 to —0.78)), positive symptoms (—2.08
(—2.63 to —1.54)), negative symptoms (—2.22 (=2.77 to —1.66)),
and symptoms of depression (—0.56 (—1.01 to —0.12)) also
favoured omega-3 fatty acids after 12 months. Dropouts at the
end of treatment were not reported; however, dropout after 12
months was low and similar between groups (risk ratio 1.46
(0.26 to 8.30)).
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Discussion
Comparison with other studies

This systematic review and meta-analysis of treatments for
people at high risk of developing psychosis included 11 trials
and 1246 participants seeking treatment. Participants received
a range of psychological, pharmacological, nutritional, and
complex psychosocial interventions. This review included twice
the number of studies and participants as a previous review,
which did not find clear evidence of benefit.[14] Recent studies
have contributed to a much larger dataset, which suggests that
transition to psychosis from a high risk mental state could be
preventable. These findings also suggest the future research
strategies that are most likely to be fruitful, highlighting
treatments that have the most potential for reducing transition
to psychosis. On the basis of this review, further research is
clearly warranted to determine the benefits of both psychological
interventions—especially CBT with or without family treatment
and a nutritional additive (omega-3 fatty acids).

Summary of results

Overall, five trials of CBT had a moderate effect on transition
to psychosis at both 12 and 18 months. In sensitivity analyses,
assuming dropouts had transitioned, the effect of CBT on
transition remained significant at 12 months; however, the effect
at 18 months was no longer significant. There has also been
evidence that complex psychosocial interventions could reduce
transition or delay onset of psychosis, relative to supportive
counselling or treatment as usual. For omega-3 fatty acids, low
quality evidence suggests a beneficial effect for a 12 week
course of nutritional supplementation compared with placebo.
However, the data emerged from a single trial with few
participants, and this result has never been replicated to our
knowledge. Although the absolute effects of treatments will
vary across populations with different risks of psychosis at
baseline (table 3|]), effects for the most promising interventions
are likely to be clinically meaningful for many psychiatric
services.

Although no other treatments showed any clear or reliable
effects, most of the studies included in this review had several
problems. Many trials were at an unclear risk of selection bias,
and some trials were rated as having high risk of detection bias.
We considered it unlikely that blinding of participants or
providers would introduce any important bias, and we did not
downgrade for this reason. It is possible to blind assessors in
studies of psychological interventions, and we considered that
any lack of assessor blinding could introduce bias and contribute
to downgrading our quality assessment. Only four studies were
clearly free of selective outcome reporting, with several studies
not reporting all outcomes.

All identified trials were at a high risk of bias owing to
incomplete outcome data; however, this result reflected a high
rate of attrition in studies of this type of population rather than
a methodological deficiency in the studies themselves. In
addition, the definitions of prodromal, high risk, and ultra high
risk mental states varied between studies. One study[37] used
the development of subthreshold psychosis (or “ultra high risk”
mental state, which was the entry criteria for most of the other
studies) as part of their primary outcome. Although broadly
similar, the different entry criteria and operational definitions
of transition to psychosis could account for the overall transition
rates being lower than expected; therefore, caution should be
exercised when interpreting our results. Similarly,
epidemiological issues related to sampling, temporal fluctuation
in symptoms, and risk enrichment strategies used in these trials,

which would pose problems for the generalisability of these
findings to routine healthcare settings.

Although most of the interventions used have some evidence
for effectiveness in populations with frank psychosis, the
included studies used different comparators, limiting
comparisons between treatments and meta-analysis.
Furthermore, control conditions that include active interventions
could underestimate the effect of some interventions relative to
no intervention. For example, comparisons included
combinations of supportive counselling, regular and frequent
monitoring of mental states, and treatment as usual.
Consequently, transition at 12 months ranged from 7.1%][28]
to 27%.[30] Additionally, 25% of participants in one study were
inpatients at baseline,[35] suggesting an already ill population,
perhaps even having already transitioned to psychosis, or
representing people at high risk of self harm. Moreover, most
studies recruited people who were seeking treatment, which
necessarily omitted people who could benefit from help but did
not seek it.

Our analyses were sensitive to assumptions about dropouts.
Analyses of study completers suggest that psychological
interventions (CBT with or without family intervention) have
a beneficial effect; however, some findings were not significant
when dropouts were assumed to have made transition. Since
transition to psychosis is probably associated with service use,
and most trials traced participants lost to follow-up via health
records and family doctors, completer analyses (which are
similar to analyses assuming that dropouts did not transition)
might accurately represent participant outcomes. Because most
outcomes were reported within one year, we considered the
simple dichotomous outcome to be the best at measuring time
to transition. Time to transition was measured and reported in
several ways that would not facilitate a meaningful and
transparent synthesis or a sensitivity analysis to test the
importance of assumptions about dropouts.

Strengths and limitations of study

Our choice of primary outcome (dichotomous transition to
psychosis) reflects the primary outcomes used in the clinical
trials. However, it has been argued[47] that this crossing of a
threshold is arbitrary and overemphasises the importance of
positive symptoms, and that other dimensions might be more
informative, such as negative symptoms, functioning, and quality
of life. Therefore, we also analysed these outcomes, but fewer
trials reported these variables and our analyses are probably
underpowered as a result.

Importantly, we found no evidence to support the early promise
of some antipsychotic drugs in delaying or preventing transition
to psychosis. In addition, antipsychotic drugs are associated
with clinically significant side effects. Although this is best
described as an absence of evidence rather than evidence of
absence, this review identifies no reason to pursue this line of
enquiry. Many people at ultra high risk will not progress to
psychosis, and we expect that any evidence indicating that the
benefits outweigh the harms in this population would have been
published. Furthermore, in a recent study of young people at
risk of developing psychosis enrolled in a psychosocial treatment
programme, significant clinical improvements were found
without the use of antipsychotic drugs.[48]

Psychological treatments are also associated with significant
side effects, with about 10% of participants in such treatments
deteriorating,[49] [50] but psychological therapies are unlikely
to cause the harms associated with antipsychotic drugs.
Psychological treatment might be associated with an increase
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in stigma and other consequences for participants who would
not develop psychosis even without treatment. Furthermore,
there are ethical considerations in the delivery of all
interventions for this population. Any future trials of
psychological interventions should measure and report such
adverse effects.

Directions for future research

The findings of this review do suggest two possible directions
for future research. Firstly, the results of the trial using omega-3
fatty acids suggest that this intervention might have a beneficial
effect on transition rates. A replication study with a larger
sample is needed to determine whether this intervention has any
merit. The use of omega-3 fatty acids is a relatively safe
treatment with few health risks that could have other potential
benefits (such as for cardiovascular status).[51] Therefore, this
intervention has particular appeal.

The second approach is based on the possible benefits from
CBT, with or without family intervention. Good evidence
indicates that family interventions are effective in reducing
relapse rates in first episode psychosis and in established
schizophrenia; and there is evidence that individual CBT has
symptomatic benefit in both these contexts.[11] Preliminary
evidence also indicates that cognitive therapy could benefit
patients with first episode psychosis in the absence of
antipsychotic drug treatment.[52] Moreover, the strongest
evidence for prevention of recurrent psychotic episodes is for
family interventions rather than individual CBT.[11] Transition
from a high risk state to a first episode of psychosis might be
susceptible to a treatment strategy combining family and
individual CBT.

CBT may be particularly appropriate in light of the high
prevalence of anxiety and mood disorders in this population.[28]
[30] That is, guidelines for treatment of anxiety and depression
recommend individual CBT, suggesting that CBT might also
be helpful to patients who present in services but who will never
transition to psychosis. Consideration of how to deliver these
psychological interventions in an accessible and timely manner
is required. Considerable investment would probably be needed
in training therapists in this approach, or innovative methods
need to be developed and evaluated. In the UK, it may be
possible to incorporate this approach within the existing
Increasing Access to Psychological Therapies programme, which
has recently been extended to include children and young people
as well as adults. To overcome some of the epidemiological
issues outlined above, treatments could be embedded within a
general staging model of mental healthcare. This model aims
to deliver preventative, early interventions to young people in
the hope of avoiding the development of more severe
disorders.[53]

Conclusions and policy implications

Schizophrenia and the psychoses are highly disabling, recurrent,
and most often lifelong conditions with substantial costs to the
patient, their family, and the state—arguably greater than almost
all other psychiatric conditions. The possible prevention of
transition to psychosis and schizophrenia for people at high risk
clearly represents an important finding.[54] Therefore, further
research should be undertaken in the form of a large, multicentre
trial of combined family and individual CBT for high risk
groups, evaluating both benefits and potential harms (for
example, possible increased stigma). In the meantime, the use
of these psychological treatments now represents the most

appropriate intervention available for helping people avert what
could be a personal, social, and financial catastrophe.
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Tables

| Characteristics of included studies

Participant age Duration Follow-up
Studies Country No Screening instrument (years, range) Comparison (weeks) (weeks)
Addington 2011%® Canada 51  Structured interview for 20.9 (NR) CBT v supportive counselling 26 52 and 78
prodromal symptoms
Amminger 2010'“%  Austria 81 PANSS 16.4 (NR) Omega 3 fatty acids (1200 mg/day) v 12 52
placebo
Bechdolf 2012%"% Germany 128 ERIraos 25.8 (NR) Integrated therapies v supportive 52 104
counselling
McGlashan 20037 %% US 60 Structured interview for 17.8 (12-36) Olanzapine (8 mg/day) v placebo 52 104
prodromal symptoms
McGorry 2002°** Australia 59 BPRS 20 (14-28) Risperidone (1.3 mg/day) and CBT v 26 156-208
supportive counselling
Morrison 2004% %% Great Britain 60 PANSS 22 (16-36) CBT and supportive counselling v 52 156
supportive counselling
Morrison 20112 % Great Britain 288 CAARMS 20.7 (14-34) CBT and supportive counselling v 26 104
supportive counselling
Nordentoft 2006* Denmark 79 ICD-10 24.9 (NR) Integrated therapies v standard 104 NA
treatment
Phillips 2009** Australia 115 CAARMS 17.9 (NR) Risperidone (2 mg/day) and CBT v 52 104
CBT and placebo v supportive
counselling and placebo
Ruhrmann 2007 Germany 124 Early Recognition 25.6 (NR) Amisulpride (118.7 mg/day) and NBI 12 NA
Inventory (ERIraos) vNBI
Van der Gaag 2012**°' Netherlands 201 CAARMS 22.7 (NR) CBT v supportive counselling 26 52 and 78

NR=not reported; NBl=needs based intervention.
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| Summary of effects for transition to psychosis

Time point No (%) of
(months of No (%) of trials in participants in Risk ratio (95% Cl), random Heterogeneity (°  Quality of evidence
omparison reatmen analysis analysis effects b),

Compari treatment) lysi lysi ffect (%), X2 (P)) (GRADE)
CBT v supportive 0-6 4 (80) 591 (88) 0.62 (0.29 to 1.31) 17, 3.6 (P=0.31) Low*$
counseling®? 2% N

6-12 5 (100) 645 (71) 0.54 (0.34 to 0.86) 0,2.51 (P=0.64) Moderate

=0.P2)

12+ 4(80) 570 (85) 0.63 (0.40 to 0.99) 0, 2.50(P=0.48) Low*$
CBT and 0-6 2 (100) 130 (100) 0.35 (0.13 to 0.95) 0, 0.59 (P=0.44) Very low*1§
risperidone v . _ N
supporiive 6-12 2 (100) 130 (100) 0.63 (0.33 to 1.21) 0, 0.25 (P=0.61) Very low*$§
counselling®* 12+ 1(50) 41 (32) 0.59 (0.34 to 1.04) NA Very low*1§
Integrated 6-12 1 (100) 125 (100) 0.19 (0.04 to 0.81) NA Very low*£q
psychotherapy v 124 1(100) 125 (100) 0.32 (0.11 t0 0.92) NA Very low*+{
supportive
counselling®”’
Integrated 6-12 1 (100) 67 (85) 0.24 (0.07 to 0.81) NA Low*t
psychotherapy v N

12 1(1 2 .52 (0.2 1.02 NA L
standard care® + (100) 65 (82) 0.52 (0.26 to 1.02) ow't
CBT and 0-6 1 (100) 87 (100) 1.02 (0.15 t0 6.94) NA Very low*$§
risperidone v CBT . *
and placebo® 6-12 1 (100) 87 (100) 1.02 (0.39 to 2.67) NA Very low*1§

Olanzapine v 6-12 1 (100) 60 (100) 0.43 (0.17 to 1.08) NA Very low* 1§

placebo”

Omega 3 fatty 0-6 1 (100) 76 (94) 0.13 (0.02 to 0.95) NA Low*§
H 26
acids v placebo 6-12 1(100) 81 (100) 0.18 (0.04 to 0.75) NA Low*§

NA=not applicable; NBl=needs based intervention.
*Reason for downgrading: imprecision.

tReason for downgrading: inconsistency.
}Reason for downgrading: risk of bias.

§Reason for downgrading: risk of publication bias.
fReason for downgrading: indirectness.
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| Absolute effects of treatments for patients at high risk and very high risk of developing psychosis. Data are number of participants
per 1000 who will transition

Population Intervention Control
CBT (risk ratio=0.54)

Very high risk 162 300
High risk 54 100
CBT and risperidone (risk ratio=0.63)

Very high risk 189 300
High risk 63 100
Integrated psychotherapy (risk ratio=0.19)
Very high risk 57 300
High risk 19 100
Fish oil/omega-3 fatty acids (risk ratio=0.18)
Very high risk 54 300
High risk 18 100
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Figures

Records identified through Additional records identified
database searching (n=1913)  through other sources (n=4)

!

Records after duplicated removed (n=1913)

!

Records screened (n=1917)*

—————— Records excluded (n=1877)*
Full text assessed for eligibility (n=39)

Articles excluded (n=18):
Design (n=8)
——————— Population (n=2)
Outcome (n=8)
Non-English language (n=2)

Studies included in quantitative synthesis (meta-analysis)
(11 randomised controlled trials, 21 publications)

Fig 1 PRISMA flowchart. *Number of records screened for eligibility for the guideline in which the current work was a part
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Study

Addington 2011a

Amminger 2010

Bechdolf 2012

McGlashan 2003

McGorry 2002

Morrison 2004

Morrison 2011

Nordentoft 2006

Phillips 2009

Ruhrmann 2007

Van der Gaag 2012

@ @ @ @ e @ @ @ ® @ @ Random sequence generation (selection bias)

@ @ @ @ e @ @ @ 9 @ @ Allocation concealment (selection bias)

0 o e o e o o @ e @ o Blinding of participants and personnel (performance bias)

@ o @ 0 @ @ e @ @ @ @ Blinding of outcome assessment (detection bias)

o o e o o o o o o e 0 Incomplete outcome data (attrition bias)
9 ® @ O @ @ @ @ G e @ Selective reporting (reporting bias)

Fig 2 Risk of bias

Study

Addington 2011a
Morrison 2004
Morrison 2011
Phillips 2009

Van der Gaag 2012

Total (95% Cl)

Events/total

CBT Supportive
counselling

0/16
2/35
7/144
7/44
9/94

25/333
Test for heterogeneity: 12=0.00, 3?=2.51,
df=4, P=0.64, 1’=0%

3/15
5/23
10/144
6/28
20/102
44/312

Test for overall effect: z=2.60, P=0.009

Risk ratio (95% Cl),

Weight Risk ratio (95% Cl),

M-H, random (%)
: 2.6
- 9.1
—— 24.9
—_—— 22.7
—— 40.6
e 100.0
0.2 0.5 1 2 5
Favours Favours
CBT supportive

counselling

Fig 3 Transition to psychosis for participants receiving CBT versus supportive counselling, (at 6-12 months; includes
completers only). M-H=Mantel-Haenszel

M-H, random

0.13 (0.01 to 2.40)
0.26 (0.06 t0 1.24)
0.70 (0.27 t0 1.79)
0.74 (0.28t0 1.98)
0.49 (0.23 t0 1.02)
0.54 (0.34 10 0.86)
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Mean (SD)/total

Study CBT Supportive Standardised mean Weight Standardised mean
counselling difference (95% Cl), (%) difference (95% Cl),
IV, random IV, random

Phillips 2009 2.8(2.9)/27 3.1(3)/18 T 8.9 -0.10 (-0.701t00.50)

Addington 2011a 5.2 (5.6)/27 6.6 (4.7)/24 10.4 -0.27 (-0.82t00.29)

Morrison 2004 10.54 (3.05)/35 10.93 (3.00)/23 11.4 -0.13 (-0.65 t0 0.40)

Morrison 2011 14.88 (15.54)/95 20.84 (17.75)/93 + 38.2 -0.36 (-0.64t00.07)

Van der Gaag 2012 6.1 (4.7)/75 5.9 (4.2)/76 —l—'— 31.1 0.04(0.27t00.36)

Total (95% Cl) 259 234 e 100.0 -0.17 (0.35 t0 0.01)
Test for heterogeneity: 12=0.00, 3’=3.53,

df=4, P=0.47, 1’=0% -1 -0.5 0 0.5 1
Test for overall effect: z=1.90, P=0.06 Favours FaVOl.lI'S
CBT supportive

counselling

Fig 4 Positive symptoms of psychosis for participants receiving CBT versus supportive counselling (at 6-12 months).
IV=inverse variance

Events/total
Study CBT Supportive Risk ratio (95% Cl), Weight Risk ratio (95% Cl),
+ risperidone counselling M-H, random (%) M-H, random
McGorry 2002 6/31 10/28 T ey 55.8 0.54 (0.23t0 1.30)
Phillips 2009 7/43 6/28 : L 44.2 0.76 (0.28 10 2.03)
Total (95% Cl) 13/74 16/56 [E———— 100.0 0.63 (0.33t0 1.21)
Test for heterogeneity: 12=0.00, 3?=0.25,

df=1, P=0.61, |2=O°/o 0.5 0.7 1 1.5 2
Test for overall effect: z=1.39, P=0.16  Favours Favours
CBT + supportive
risperidone counselling

Fig 5 Transition to psychosis for participants receiving CBT and risperidone versus supportive counselling (at 6-12 months;
includes completers only). M-H=Mantel-Haenszel
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