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Background: The clinical high-risk state for psychosis
(HRP) is associated with an enhanced probability of develop-
ing a psychotic episode over a relatively short period of time.
However, the extent to which different diagnostic types of ill-
ness develop remains unclear. Methods: A systematic review
was performed to identify studies of HRP participants report-
ing International Classfication of Diseases/Diagnostic and
Statistical Manual of Mental Disorders diagnostic outcomes
at follow-up. Demographic, clinical, and methodological var-
iables were extracted from each publication or obtained di-
rectly from its authors. A meta-analysis was performed of
transition to schizophrenic (SP) or affective psychoses (AP)
and to specific diagnostic categories. Statistical heterogeneity
and small study bias were assessed, and meta-regressions were
performed. Results: Twenty-three studies were retrieved, in-
cluding a total of 2182 HRP participants, 560 (26%) of them
developed a frank psychotic disorder over the follow-up time
(mean 5 2.35 y). Among HRP participants who developed
psychosis, 73% were diagnosed with SP and only 11%
with AP (Risk Ratio, RR 5 5.43, 95% CI from 3.35 to
8.83). The specific transition risk to ICD/DSM schizophrenia
was of 15.7% (over 2.35y). Heterogeneity was statistically
significant and moderate in magnitude. Use of basic symp-
toms criteria in the baseline clinical assessment was associ-
ated with a further increase in the proportion progressing
to SP vs AP (RR 5 17.1). There was no evidence of
publication bias and the sensitivity analysis confirmed robust-
ness of the above results. Conclusions: The HRP state is
heterogeneous in term of longitudinal diagnoses; however,
the current HRP diagnostic criteria appear strongly biased
toward an identification of early phases of SP rather thanAP.

Keywords: psychosis/prodromal/high risk/schizophrenia/
ARMS/SIPS/BS/affective psychosis/bipolar

Introduction

Over the last 2 decades, there has been increasingly inter-
est in people presenting with potentially prodromal
symptoms of psychosis.1 A substantial body of research
data has been reported including several clinical trials
that aimed to delay or prevent the onset of psychotic
disorder.2 Recently, academic interest has been trans-
lated into clinical psychiatry to the extent that there is
an ongoing debate as to whether an attenuated psychosis
syndrome should be included inDiagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5;
website).3,4,5 This clinical syndrome has been variably
termed ‘‘Prodromal,’’ ‘‘At-Risk Mental State,’’ ‘‘Ultra
High Risk,’’ or ‘‘Clinical High Risk’’.6 Individuals in
these studies are generally young and referred from
clinical care services when distress, dysfunction, and
help-seeking behaviors define a disorder rather than a pri-
mary risk state. Here, we use the term ‘‘clinical high-risk
state for psychosis’’ (HRP) as we evaluate psychosis out-
comes. Operationalized criteria have been developed to
identify it6 and usually require one of the following pre-
sentations: Attenuated Psychotic Symptoms (APS), full-
blown psychotic symptoms that are brief and self-limiting
(Brief Limited Intermittent Psychotic Episode, BLIP),
a significant decrease in functioning in the context of a ge-
netic risk for schizophrenia (Genetic Risk and Deteriora-
tion Syndrome, GRD), or basic symptoms (BS),7

alongside with distress, dysfunction and help seeking
behavior. A number of recent meta-analyses have con-
firmed that belonging to one of these HRP groups is asso-
ciated with significant impairments in neuropsychological
performance8 and alterations in brain structure,9,10 func-
tion, and neurochemistry.11,12 These abnormalities are as-
sociated with a consistent risk of developing a psychotic
episode of 18% at 6 months, 22% at 1 year, 29% at 2 years,
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32% at 3 years and 36% after 3 years, a risk which is sub-
stantially greater than in the general population (1%).6 Al-
though transition risks from anHRP state are comparable
across inclusion criteria and prodromal services,6 the spe-
cific diagnostic outcomes of the HRP individuals are
mostly unknown.

The continuum model of psychosis underlying much
HRP research emphasizes similarities across different
psychotic diagnostic categories; however, there are also
important differences between these disorders, in particular
between affective psychoses (AP: depression with psychotic
features and bipolar disorder with psychotic features) or
schizophrenic psychoses (SP: schizophrenia, schizophreni-
form disorder, and schizoaffective disorder).13More impor-
tantly, these differences may directly impact on the
development of new preventative strategies in the HRP
state, in particular on the basis of emerging evidence sug-
gesting specific clinical presentation and needs in the early
phases of bipolar14,15 or depressive16 disorders.

It is unclear to what extent current HRP criteria
identify developing AP rather than SP. Because of small
sample sizes, individual studies have yielded conflicting
and uncertain results. To the best of our knowledge, there
is no review or meta-analysis quantifying diagnostic out-
comes in the HRP samples. We conducted here a new
literature search to specifically estimate the mean risk
of transition to AP and SP in HRP subjects. We first col-
lected the Diagnostic and Statistical Manual of Mental
Disorders (DSM)/International Classfication of Diseases
(ICD) longitudinal diagnoses from different prodromal
groups worldwide and then we performed a quantitative
meta-analysis.We also specifically estimated how the risk
of transition varied across the specific diagnoses of psy-
chosis. Finally, we tested the potentially confounding ef-
fect of between-center variations in the assessment
instruments and diagnostic criteria used, the demo-
graphic features of the samples, and the types of treat-
ment they were administered.

Methods

Selection Procedures

Search Strategies. A systematic search strategy was used
to identify relevant studies. Two independent researchers
(P.F.P. and I.B.) conducted a two-step literature search
and then extracted the data. First, a PubMed and Embase
search was performed to identify putative studies reporting
diagnostic outcomes in subjects at increased clinical risk
(HRP) for psychosis. The search was conducted up to
September 2011, with no time span specified for date of
publication. The following search terms were used:
‘‘psychosis risk,’’ ‘‘ultra high risk,’’ ‘‘prodromal psychosis,’’
‘‘basic symptoms,’’ ‘‘structured interview for prodromal
symptoms,’’ ‘‘at risk mental state,’’ ‘‘psychosis transition.’’
In a second step, the reference lists of the articles included in
the review were manually checked for any studies not iden-

tified by the computerized literature search. There was no
language restriction, although all the included articles were
in English.

Selection Criteria. Studies were included if they met the
following criteria (a) were reported in an original article
in a peer-reviewed journal, (b) had involved subjects at
HRP for psychosis defined according to established inter-
national criteria (see below), and (c) had reported follow-
up (DSM or ICD) diagnoses of psychosis (schizophrenia,
schizophreniform disorder, schizoaffective disorder,
depression with psychotic features, bipolar disorder
with psychotic features, delusional disorder, brief
psychotic episode, and psychosis NOS). When the inclu-
sion criteria for the HRP group were not clearly defined,
the study was excluded. Studies of subjects at genetic risk
for psychosis (twins, first- or second-degree relatives) or
schizotypal personality disorder were not included.When
there were 2 or more studies from the same center, we
contacted the authors to clarify whether there was
overlap in the respective samples. Duplicating studies
were excluded; if several articles dealt with the same
population, we selected the article with the largest
sample. When studies reported the proportion of transi-
tion to psychosis at follow-up irrespective of DSM or
ICD diagnosis, we contacted the respective authors to
collect the specific diagnoses.

Recorded Variables. The variables for each article
included in the meta-analysis were research center, inclu-
sion criteria for the HRP state, psychometric instruments
employed to assess the psychosis risk and transition to
psychosis (see online supplementary material), interna-
tional criteria employed to assess the type of psychosis
(DSM/ICD), sample size (HRP at baseline on an intention-
to-treat-basis), number of HRP subjects who made transi-
tion to psychosis, number of diagnoses in each diagnostic
group, duration of follow-up, year of publication, gender
(proportion of females), mean age of participants, and
exposure to antipsychotics. To achieve a high standard
of reporting, we have adopted ‘‘Preferred Reporting
Items for Systematic Reviews andMeta-Analyses’’ guide-
lines17(see Figure 1).

Quality Assessment. We used a simple objective rating
systemof study quality that coded studies quality on a scale
of 0 to 1018 assigning 2 points each for: a description of the
sampling method, the presence of clearly stated inclusion
criteria, the assessment of ethnic diversity, the assessment
of educational diversity, and comprehensive describing of
outcome. Because evidence on the validity of quality rat-
ings in observational research is lacking, we employed the
MOOSE approach19 with broad initial inclusion of studies
and use of sensitivity analysis to determine incremental
effects of lower-quality studies.
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Statistical Analysis

Data were entered into an electronic database and
analyzed with a quantitative meta-analytical approach
using Comprehensive Meta-Analysis Software (CMA)
version 2 (Biostat, Inc., Englewood, NJ).20 CMA soft-
ware allows the meta-analysis of risks in a single group
using the number of events and the total sample21 and
employs the same computational algorithms used by the
Cochrane collaborators to weight studies by the inverse
variance method.20 Meta-analysis of diagnostic propor-
tions was performed using logit transformation. The pri-
mary outcome was transition to development of SP
(schizophrenia, schizophreniform disorder, and schizoaf-
fective disorder) vs AP (depression with psychotic features
and bipolar disorder with psychotic features). A secondary
analysis was performed of the risk of developing specific
DSM/ICD diagnoses of schizophrenia, schizophreniform
disorder, schizoaffective disorder, depressive disorder
with psychotic features, bipolar disorder with psychotic
features, delusional disorder, brief psychotic disorder,
and psychosis NOS.
To determine whether categorical factors modified

the transition risks (inclusion criteria for the HRP state,
treatment with antipsychotics, criteria employed to
define the psychosis onset), subgroup analyses were
performed.18 The influence of continuous moderator
variables (age, year of publication, proportion of
females, and duration of follow-up) was tested using
meta-regression analyses. The slope of meta-regression
(b-coefficient: direct [þ] or inverse [�]) of the regression
line indicates the strength of a relationship between
moderator and outcome. To limit risk of false positive
(type I) errors arising from multiple comparisons, we
adjusted P < .05 by dividing a with the number of
meta-regressions.
Heterogeneity among study point estimates was assessed

with the Q statistic18 with magnitude of heterogeneity being
evaluated with the I2index.22 Because the studies in this
meta-analysis were characterized by consistent statistical
heterogeneity, random effects models were used. The possi-
bility of a small study bias, such as publication bias was ex-
amined by visual inspection of funnel plots and Egger’s
test.23 In addition, we used the fail-safe procedure of
Orwin,24which is based on effect sizes that would be consid-
ered practically insignificant rather than the traditional null-
effect reference. This generated a number of unpublished
studies with effects at the estimated population base risk
for the development of psychotic disorders25 that would
be needed to move estimates to a nonsignificant difference
from base risks. To assess the robustness of the results, we
performed sensitivity analyses by sequentially removing
each study and rerunning the analysis. We also conducted
a separate analysis excluding studies with quality ratings in
the lowest third to determine if potential methodological
weaknesses influenced meta-analytic estimates.

Results

Retrieved Sample

Twenty-three studies published between 2001 and 2011
met the HRP inclusion criteria (figure 1). The overall
database comprised 2182 HRP subjects (age range
15–29 y, 44% females) (table 1). Inclusion and transition
criteria employed across studies are detailed in the online
supplementary material.

Outcomes of the HRP State

The 2182HRP subjects were followed-up for an average pe-
riod of 2.35 years and 560 of them (26%, 95% CI from 23%
to 36%) developed a frank psychotic episode over time.

Schizophrenic or Affective Psychoses?

We then formally computed at meta-analytical level the
risk ratio toward the development of SP vs AP. Within
the HRP who later transited to full psychosis, 73% devel-
oped an SP and 11%AP (figure 2). There was a significant
risk pattern toward the development of SP vs AP (Risk

Fig. 1.PRISMA flow-chart of search strategy used for the inclusion
of the studies considered in the current meta-analysis.
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Table 1. HRP Studies Included in the Meta-Analysis

Author Year
Research
Center

Assessment
Instrument Psychosis Diagnosis

N

Psychosis Risk Females % AgeHR HR-T

Klosterklotter26 2001 Multicenter
(CER)

BSABS DSM-IV 110 77 0.70 46.4 29.0

Miller27 2003 New Haven
(PRIME)

SOPS/SIPS DSM-IV 14 8 0.57 ? 18.0

Yung28 2004 Melbourne
(PACE)

BPRSa DSM-IV 104 36 0.35 51.0 19.4

Mason29 2004 Newcastle
(PAS)

BPRSa DSM-IV
þ OPCRIT

74 37 0.50 47.3 17.3

Lencz30 2006 New York
(RAP)

SOPS DSM-IV 38 12 0.31 42.0 17.0

Schultze-Lutter31 2007 Cologne
(FETZ)

SPIA DSM-IV 146 51 0.35 30.8 24.4

Phillips32 2007 Melbourne
(PACE)

BPRSa DSM-IV 59 22 0.37 42.3 20.0

Cornblatt33 2007 New York
(RAP)

SOPS/SIPS DSM-IV 48 12 0.25 39.6 16.0

Borgwardt34 2008 Basel
(FEPSY)

BSIP ICD-10
þ OPCRIT

20 10 0.50 60.0 25.0

Koutsouleris35 2009 Munich
(FETZ)

SPIA, SIPS ICD-10 46 15 0.33 37.0 25.1

Woodsb,36 2009 Multicenter
(NAPLS)

SIPS DSM-IV 377 59 0.16 37.9 18.2

Keri37 2009 Hungary CAARMS DSM-IV 67 31 0.46 46.3 ?

Lemos-Giráldez38 2009 Cantabria SIPS DSM-IV 61 14 0.23 34.4 22.0

Ruhrmann39 2010 Multicenter
(EPOS)

BSABS, SIPS DSM-IV 245 37 0.15 44.1 23.0

Nelson40 2010 Melbourne
(PACE)

CAARMS DSM-IV 168 15 0.09 60.7 18.3

Sabb41 2010 Los Angeles SIPS DSM-IV 40 15 0.38 30.0 17.4

Velthorst42 2010 Amsterdam SIPS DSM-IV 77 20 0.26 33.8 19.2

Mittal43 2010 Multicenter
(Los Angeles þ Atlanta)

SIPS DSM-IV 90 24 0.27 32.2 16.0

Simon44 2010 Bruderholz
Switzerland

SIPS DSM-IV 72 7 0.10 40.3 20.3

Demjaha45 2010 London
(OASIS)

CAARMS ICD-10 122 18 0.15 42.6 23.4

Bechdolf46 2010 Melbourne
(PACE)

CAARMS ICD-10 92 20 0.22 65.2 18.0

Amminger47,c 2010 Vienna CAARMS DSM-IV 40 11 0.28 66.7 16.4

Ziermans48 2011 Utrecht
(DUPS)

BSABS,
SIPS/SOPS

DSM-IV 72 9 0.13 30.5 15.3

Note: HRP, clinical high risk; APS, Attenuated Psychotic Symptoms; BLIPS, Brief Limited Intermittent Psychotic Symptoms; GRD,
Genetic Risk and Deterioration Syndrome; BS, Basic Symptoms; BSABS, Bonn Scale for the Assessment of Basic Symptoms; SOPS/
SIPS, Scale Of Prodromal Symptoms and Structured Interview for Prodromal Symptoms; BPRS, Brief Psychiatric Rating Scale;
CAARMS, Comprehensive Assessment of the At Risk Mental State; BSIP, Basel Screening Instrument for Psychosis; SPIA,
Schizophrenia Proneness Instrument; PACE, Personal Assessment and Crisis Evaluation; PAS, Psychological Assistance Service;
PRIME, Prevention Through Risk Identification, Management and Education; FETZ, Early Recognition and Intervention Center for
mental crises; EPOS, Prospective European Prediction of Psychosis Study; FEPSY, Früherkennung von Psychosen; NAPLS, North
American Prodrome Longitudinal Study; RAP: Recognition And Prevention; CER:Cologne Early Recognition; OASIS, Outreach and
Support in South London; DUPS, Dutch Predictor of Psychosis Study; DSM-IV, Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition; ICD-10, International Classification of Diseases, Tenth Edition; OPCRIT, Operational Criteria checklist.
aAll these studies employed the PACE (At Risk Mental State, ARMS) criteria before the CAARMS was developed and used BPRS or
PANSS (Positive and Negative Syndrome Scale) to assess APS, BLIPS, or GRD.
bRevised analysis of Cannon et al,49 only subjects with a formal DSM diagnosis were included.
cPlacebo group only.
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Ratio, RR = 5.434, 95%CI from 3.345 to 8.827,Z = 6.838,
P < .001, figure 3).
The proportion of ICD/DSM diagnoses within the 560

HRP subjects who later developed psychosis is depicted
in figure 2. The exact transition risks towards specific
DSM/ICD psychotic disorders was formally tested in sep-
arate meta-analyses (n = 8). There was a transition risk to
schizophrenia of 15.7% over the 2.35 years follow-up time.
The transition risks to the other psychotic disorders are
summarized in table 2.

Moderator Factors

Meta-regressions showed that publication year, and
duration of follow-up had no significant impact on
the meta-analytical estimates (respectively: b = .091,
Z = 1.955, P = .071; b = �.347, Z = �2.505, P = .081).
Age of HRP had a small albeit significant effect, with old-
er subjects presenting a trend toward higher rates of SP
vs AP (b = .143, 95% CI from 0.041 to 0.231, Z = 2.818,
Q = 9.943, P = 0.005). Subgroup analyses showed no sig-
nificant modulating effect of the diagnostic criteria (ICD
vs DSM) or exposure to antipsychotics (treated vs
untreated) on the primary outcome measure (P > .05).
Conversely, studies employing BS alone or in combina-
tion with ultra high risk criteria (i.e. APSþGRDþBLIP)
were strongly balanced toward the identification of
SP rather than AP (RR SP vs AP in studies using

BS = 17.068, 95% CI from 4.61 to 63.27; RR SP vs AP
in UHR studies = 3.815, 95% CI from 2.362 to 6.162; be-
tween groups Q = 21.108, P < .001). A similar but signif-
icant effect was observed for gender: the majority (63%) of
HRP subjects who later transited to psychosis (SP þ AP)
were males (RR males vs females = 1.818, 95% CI from
1.327 to 2.489, Z = 3.725, Q = 11.761, P < .001).

Heterogeneity, Publication Bias, Sensitivity, and Quality
Analyses

Heterogeneity across studies was statistically significant
and moderate in magnitude (Q = 54.293, P < .001,
I 2 = 41.613). Visual inspection of funnel plots revealed
no obvious evidence of small study bias, and quantitative
evaluation of publication bias, as measured by the Egger
intercept, was nonsignificant (P = .569). The Orwin24

fail-safe procedure estimated that 69 unpublished studies
would be needed to bring the overall meta-analytic
estimate of transition risk to be nonsignificantly different
from the base prevalence risk of psychotic disorders in the
general population.50 No study affected the meta-analytic
estimate by more than 4.7%. Removing studies with qual-
ity ratings in the lowest 30% decreased the meta-analytic
estimate of transition risk by only 5.7%. The pattern of
differences across the subanalyses remained essentially
unchanged in direction and magnitude.

Discussion

This is the first meta-analysis to quantitatively measure
the DSM/ICD diagnostic outcomes in subjects at
enhanced clinical risk for psychosis. In a database of
2182 HRP subjects, we found a greater risk toward the
development of SP than AP over a mean follow-up
period of 2.35 years (RR = 5.43). A total of 73% of
HRP subjects who later transited to full-blown illness de-
veloped SP while only 11% developed AP. Specific Tran-
sition risk to ICD/DSM schizophrenia was of 15.7%.
There was a significant modulator effect for HRP
inclusion criteria, gender, and age of participants.
These results are of great relevance to the indicated

prevention of psychosis. They confirm that the available
HRP criteria (in particular the BS criteria, see below) are
strongly biased toward the identification of early prodro-
mal phases of SP rather than AP. A recent study screened
a nationally representative sample of 8028 persons for AP
and SP and showed the lifetime prevalence for SP is
1.26% and for AP 0.59%.50 However, it is not possible
to directly compare our risks with those observed in
the general population. To date HRP transition estimates
have largely been made in samples of help-seeking sub-
jects who were referred because they were regarded as po-
tentially at risk for psychosis and thus would be expected
to have a higher risk of psychosis than those in the general
population. Under this scenario, it is usually assumed

Fig.2.Descriptiveanalysisof InternationalClassificationofDiseases
/Diagnostic and StatisticalManual ofMental Disorders diagnoses in
the high-risk subjectswho later developed a frank psychotic episode
(n5560). Specificmeta-analytical risk estimates across thedifferent
diagnostic categories are reported in table 2.
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Table 1. HRP Studies Included in the Meta-Analysis

Author Year
Research
Center

Assessment
Instrument Psychosis Diagnosis

N

Psychosis Risk Females % AgeHR HR-T

Klosterklotter26 2001 Multicenter
(CER)

BSABS DSM-IV 110 77 0.70 46.4 29.0

Miller27 2003 New Haven
(PRIME)

SOPS/SIPS DSM-IV 14 8 0.57 ? 18.0

Yung28 2004 Melbourne
(PACE)

BPRSa DSM-IV 104 36 0.35 51.0 19.4

Mason29 2004 Newcastle
(PAS)

BPRSa DSM-IV
þ OPCRIT

74 37 0.50 47.3 17.3

Lencz30 2006 New York
(RAP)

SOPS DSM-IV 38 12 0.31 42.0 17.0

Schultze-Lutter31 2007 Cologne
(FETZ)

SPIA DSM-IV 146 51 0.35 30.8 24.4

Phillips32 2007 Melbourne
(PACE)

BPRSa DSM-IV 59 22 0.37 42.3 20.0

Cornblatt33 2007 New York
(RAP)

SOPS/SIPS DSM-IV 48 12 0.25 39.6 16.0

Borgwardt34 2008 Basel
(FEPSY)

BSIP ICD-10
þ OPCRIT

20 10 0.50 60.0 25.0

Koutsouleris35 2009 Munich
(FETZ)

SPIA, SIPS ICD-10 46 15 0.33 37.0 25.1

Woodsb,36 2009 Multicenter
(NAPLS)

SIPS DSM-IV 377 59 0.16 37.9 18.2

Keri37 2009 Hungary CAARMS DSM-IV 67 31 0.46 46.3 ?

Lemos-Giráldez38 2009 Cantabria SIPS DSM-IV 61 14 0.23 34.4 22.0

Ruhrmann39 2010 Multicenter
(EPOS)

BSABS, SIPS DSM-IV 245 37 0.15 44.1 23.0

Nelson40 2010 Melbourne
(PACE)

CAARMS DSM-IV 168 15 0.09 60.7 18.3

Sabb41 2010 Los Angeles SIPS DSM-IV 40 15 0.38 30.0 17.4

Velthorst42 2010 Amsterdam SIPS DSM-IV 77 20 0.26 33.8 19.2

Mittal43 2010 Multicenter
(Los Angeles þ Atlanta)

SIPS DSM-IV 90 24 0.27 32.2 16.0

Simon44 2010 Bruderholz
Switzerland

SIPS DSM-IV 72 7 0.10 40.3 20.3

Demjaha45 2010 London
(OASIS)

CAARMS ICD-10 122 18 0.15 42.6 23.4

Bechdolf46 2010 Melbourne
(PACE)

CAARMS ICD-10 92 20 0.22 65.2 18.0

Amminger47,c 2010 Vienna CAARMS DSM-IV 40 11 0.28 66.7 16.4

Ziermans48 2011 Utrecht
(DUPS)

BSABS,
SIPS/SOPS

DSM-IV 72 9 0.13 30.5 15.3

Note: HRP, clinical high risk; APS, Attenuated Psychotic Symptoms; BLIPS, Brief Limited Intermittent Psychotic Symptoms; GRD,
Genetic Risk and Deterioration Syndrome; BS, Basic Symptoms; BSABS, Bonn Scale for the Assessment of Basic Symptoms; SOPS/
SIPS, Scale Of Prodromal Symptoms and Structured Interview for Prodromal Symptoms; BPRS, Brief Psychiatric Rating Scale;
CAARMS, Comprehensive Assessment of the At Risk Mental State; BSIP, Basel Screening Instrument for Psychosis; SPIA,
Schizophrenia Proneness Instrument; PACE, Personal Assessment and Crisis Evaluation; PAS, Psychological Assistance Service;
PRIME, Prevention Through Risk Identification, Management and Education; FETZ, Early Recognition and Intervention Center for
mental crises; EPOS, Prospective European Prediction of Psychosis Study; FEPSY, Früherkennung von Psychosen; NAPLS, North
American Prodrome Longitudinal Study; RAP: Recognition And Prevention; CER:Cologne Early Recognition; OASIS, Outreach and
Support in South London; DUPS, Dutch Predictor of Psychosis Study; DSM-IV, Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition; ICD-10, International Classification of Diseases, Tenth Edition; OPCRIT, Operational Criteria checklist.
aAll these studies employed the PACE (At Risk Mental State, ARMS) criteria before the CAARMS was developed and used BPRS or
PANSS (Positive and Negative Syndrome Scale) to assess APS, BLIPS, or GRD.
bRevised analysis of Cannon et al,49 only subjects with a formal DSM diagnosis were included.
cPlacebo group only.
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Ratio, RR = 5.434, 95%CI from 3.345 to 8.827,Z = 6.838,
P < .001, figure 3).
The proportion of ICD/DSM diagnoses within the 560

HRP subjects who later developed psychosis is depicted
in figure 2. The exact transition risks towards specific
DSM/ICD psychotic disorders was formally tested in sep-
arate meta-analyses (n = 8). There was a transition risk to
schizophrenia of 15.7% over the 2.35 years follow-up time.
The transition risks to the other psychotic disorders are
summarized in table 2.

Moderator Factors

Meta-regressions showed that publication year, and
duration of follow-up had no significant impact on
the meta-analytical estimates (respectively: b = .091,
Z = 1.955, P = .071; b = �.347, Z = �2.505, P = .081).
Age of HRP had a small albeit significant effect, with old-
er subjects presenting a trend toward higher rates of SP
vs AP (b = .143, 95% CI from 0.041 to 0.231, Z = 2.818,
Q = 9.943, P = 0.005). Subgroup analyses showed no sig-
nificant modulating effect of the diagnostic criteria (ICD
vs DSM) or exposure to antipsychotics (treated vs
untreated) on the primary outcome measure (P > .05).
Conversely, studies employing BS alone or in combina-
tion with ultra high risk criteria (i.e. APSþGRDþBLIP)
were strongly balanced toward the identification of
SP rather than AP (RR SP vs AP in studies using

BS = 17.068, 95% CI from 4.61 to 63.27; RR SP vs AP
in UHR studies = 3.815, 95% CI from 2.362 to 6.162; be-
tween groups Q = 21.108, P < .001). A similar but signif-
icant effect was observed for gender: the majority (63%) of
HRP subjects who later transited to psychosis (SP þ AP)
were males (RR males vs females = 1.818, 95% CI from
1.327 to 2.489, Z = 3.725, Q = 11.761, P < .001).

Heterogeneity, Publication Bias, Sensitivity, and Quality
Analyses

Heterogeneity across studies was statistically significant
and moderate in magnitude (Q = 54.293, P < .001,
I 2 = 41.613). Visual inspection of funnel plots revealed
no obvious evidence of small study bias, and quantitative
evaluation of publication bias, as measured by the Egger
intercept, was nonsignificant (P = .569). The Orwin24

fail-safe procedure estimated that 69 unpublished studies
would be needed to bring the overall meta-analytic
estimate of transition risk to be nonsignificantly different
from the base prevalence risk of psychotic disorders in the
general population.50 No study affected the meta-analytic
estimate by more than 4.7%. Removing studies with qual-
ity ratings in the lowest 30% decreased the meta-analytic
estimate of transition risk by only 5.7%. The pattern of
differences across the subanalyses remained essentially
unchanged in direction and magnitude.

Discussion

This is the first meta-analysis to quantitatively measure
the DSM/ICD diagnostic outcomes in subjects at
enhanced clinical risk for psychosis. In a database of
2182 HRP subjects, we found a greater risk toward the
development of SP than AP over a mean follow-up
period of 2.35 years (RR = 5.43). A total of 73% of
HRP subjects who later transited to full-blown illness de-
veloped SP while only 11% developed AP. Specific Tran-
sition risk to ICD/DSM schizophrenia was of 15.7%.
There was a significant modulator effect for HRP
inclusion criteria, gender, and age of participants.
These results are of great relevance to the indicated

prevention of psychosis. They confirm that the available
HRP criteria (in particular the BS criteria, see below) are
strongly biased toward the identification of early prodro-
mal phases of SP rather than AP. A recent study screened
a nationally representative sample of 8028 persons for AP
and SP and showed the lifetime prevalence for SP is
1.26% and for AP 0.59%.50 However, it is not possible
to directly compare our risks with those observed in
the general population. To date HRP transition estimates
have largely been made in samples of help-seeking sub-
jects who were referred because they were regarded as po-
tentially at risk for psychosis and thus would be expected
to have a higher risk of psychosis than those in the general
population. Under this scenario, it is usually assumed

Fig.2.Descriptiveanalysisof InternationalClassificationofDiseases
/Diagnostic and StatisticalManual ofMental Disorders diagnoses in
the high-risk subjectswho later developed a frank psychotic episode
(n5560). Specificmeta-analytical risk estimates across thedifferent
diagnostic categories are reported in table 2.
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that the HRP criteria are conceptually biased toward the
identification of the prodromal phase of SP rather than
AP. However, the present study is the first to formally
test this assumption at meta-analytical level. To our
best knowledge, our study is also the first one to exactly
quantify the risk of developing ICD/DSM schizophrenia
in the HRP state (15.7% over 2.35 y). The historical and
conceptual developments of current HRP criteria were
grounded on research into the putative prodromal phases
of schizophrenia-related psychoses, mainly schizophre-
nia. The term ‘‘prodromal’’ was first introduced by
Mayer-Gross in 1932 and further developed by Huber
who investigated the BS in prodromal schizophrenia.51

In the late 80s (1989), for the first time, the prodromal
symptomswere examined on a representative population.
It was shown that the vast majority of schizophrenia
cases the disorder began with a prodromal phase, which
lasted on average 5 years.51 Consequently, current HRP
criteria are conceptually related to positive psychotic
symptoms.52 For this reason it can be argued that the psy-
chotic threshold employed by prodromal services is bi-
ased toward the identification of positive psychotic
episode, and HRP subjects who develop severe negative
or affective symptoms (but not severe positive symptoms)
may still be categorized as not havingmade a transition.53

This raises the suspect that the actual prevalence of AP is
underestimated within the HRP individuals. However, in

all studies included in the present meta-analysis, transition
to psychosis was first evaluated clinically within the pro-
dromal team and thereafter confirmed according to estab-
lished international diagnostic criteria (ICD/DSM), in
many cases with the additional support of standardized
instruments (ie. Structured Clinical Interview for DSM
and Operational Criteria checklist criteria). Our results
seem thus truly attributable to the underlying higher power
of HRP to detect SP prodrome than AP prodrome. The
finding that 73% of HRP will develop an SP and 11%
an AP may thus be reliably used to inform future basic re-
search aiming at distinguish the neurobiological correlates
of the early phases of the 2 disorders.54

On the other hand, the presence of 11% ofHRP subject
who will later develop an AP should also impact the fu-
ture development of HRP criteria. Although current
HRP criteria are built toward the identification of SP,
their psychopathological boundaries are not so well de-
fined. For example, available GRD criteria admit the
presence of relatives of patients diagnosed with AP, cou-
pled with functional decline. If the scope of HRP criteria
was to solely identify subjects at risk for SP, such an in-
clusion criteria may appear somewhat contradictory.55

Further questions arise with respect to the frequent
comorbid affective symptoms observed in HRP individ-
uals at the time of the first assessment. Nonspecific and
negative or affective symptoms are key features of early

Fig.3.Meta-analysisoftransitionriskratiointheHRPstate:affectivepsychoses(AP)vsschizophrenicpsychoses(SP).Randomeffectmodelsapplied.
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psychosis, and one of the largest retrospective studies of
prodromal schizophrenia reported that nearly 75% of
patients experience these symptoms up to 5 years prior
to the onset of positive symptoms.56 A recent study found
that nearly 70% of those who were referred to, but sub-
sequently declined prodromal service did engage with
other clinical services addressing anxiety and mood dys-
regulation problems.57 These individuals may present
with HRP psychotic features closed to the AP spectrum
that are not well addressed by the traditional prodromal
services. As current HRP international agreement and
practice dictates that clients themselves must be help
seeking before any formal intervention can be imple-
mented,58 individuals with more pronounced affective
or negative psychotic features are less likely to engage
with the prodromal service if no assertive assessment is
provided. In line with such a hypothesis, a diagnosis of
psychosis was given to 23% of the individuals who
were referred to but then declined the prodromal service,
a psychosis risk very close to that observed in subjects
diagnosed with an HRP who fully engage with the
service.57 It is also possible that HRP symptoms may
not only indicate a specific risk for SP but also suggest
a more general underlying psychopathology that
predisposes one to other mental disorders.59 In line with
this, a prospective 30-year span study demonstrated that
subclinical psychosis generally represents a risk factor
for the development of common mental disorders and
a liability for cooccurring disorders, including dysthymia,
bipolar disorder, social phobia, and obsessive-compulsive
disorder59.
Over the past few years, there has been additional ev-

idence indicating affective or negative symptoms may be
associated with later increased risk of developing AP and
tentative assessment criteria are under development.60

There are also several specific arguments supporting
the development of a nonpsychotic bipolar prodrome
research and intervention strategy. First, there is a strong

genetic vulnerability to bipolar disorder: the lifetime risk
is 15%–30% in persons with one first-degree relative with
bipolar disorder and up to 75% in persons with 2 affected
first-degree relatives.61 Furthermore, there is a long
duration from first onset of symptoms to initiation of
specific treatment and anxiety, concentration difficulties,
antisocial behavior, and substance use are usually present
during these early stages predicting an unfavorable
course.61 The presence of psychotic features and in par-
ticular the number of manic episodes is also correlated
with higher relapse rates, more cognitive deficits, and
an unfavorable overall course.61 Finally, the response
to lithium, atypical antipsychotics, and psychotherapy.is
usually greater during the early phases of illness and
declines with increasing number of episodes.61 These ‘‘Bi-
polar At Risk’’ criteria (BAR) comprise the peak age
range of the first onset of bipolar disorder (15–25 y)
and fulfilling 1 of the 3 groups: subthreshold mania
symptoms (group 1), minor depression plus cyclothymic
features (group 2), and minor depression plus genetic risk
(group 3).15 One study has retrospectively assessed prev-
alence of BAR criteria within the HRP samples by inter-
nal medical-file audit of baseline assessments. Very
interestingly, the authors found 12.7% of the HRP sub-
jects also met the BAR criteria.15 This is striking as it is
very close to our result of 11% HRP developing an AP,
which is the first to provide meta-analytical evidence for
the existence of a prodromal phase to affective spectrum
disorders. It will be important for future studies to define
the baseline psychopathological, neurobiological, and
functional characteristics of the HRP-AP vs HRP-SP
in order to optimize criteria for AP risk and evaluate
interventions for indicated prevention of psychosis. In
particular, prospective studies in larger samples, with lon-
ger follow-up periods and adequate psychometric meas-
ures of transition, are needed to provide further validity
of these criteria. Retrospective studies indicated mania
and schizophrenia prodrome characteristics overlapped

Table 2. Independent meta-analyses (n = 8) addressing the risk of developing specific ICD/DSM Psychotic Disorders from an HRP state
over follow-up (2.35 y)

ICD/DSM Diagnosis HR Sample Number of Cases Risk 95% CI

Schizophrenia 2182 328 0.157 0.103–0.232

Schizophreniform disorder 2182 32 0.021 0.013–0.032

Schizoaffective disorder 2182 46 0.025 0.015–0.042

Bipolar disorder with psychotic features 2182 32 0.022 0.016–0.031

Depressive disorder with psychotic features 2182 30 0.018 0.010–0.032

Delusional disorder 2182 7 0.009 0.006–0.015

Brief psychotic disorder 2182 12 0.012 0.008–0.018

Psychosis NOS 2182 73 0.044 0.031–0.062

Note: Each line reports the meta-analytical risk estimate for a specific psychotic disorder across the included studies (n = 23, sample size
= 2182, random effect models applied). DSM, Diagnostic and Statistical Manual of Mental Disorders; ICD, International
Classification of Diseases; HRP, clinical high risk state for psychosis.
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Fig. 3.  Meta-analysis of transition risk ratio in the HRP state: affective psychoses (AP) vs schizophrenic psychoses (SP). Random effect 
models applied.

that the HRP criteria are conceptually biased toward the
identification of the prodromal phase of SP rather than
AP. However, the present study is the first to formally
test this assumption at meta-analytical level. To our
best knowledge, our study is also the first one to exactly
quantify the risk of developing ICD/DSM schizophrenia
in the HRP state (15.7% over 2.35 y). The historical and
conceptual developments of current HRP criteria were
grounded on research into the putative prodromal phases
of schizophrenia-related psychoses, mainly schizophre-
nia. The term ‘‘prodromal’’ was first introduced by
Mayer-Gross in 1932 and further developed by Huber
who investigated the BS in prodromal schizophrenia.51

In the late 80s (1989), for the first time, the prodromal
symptomswere examined on a representative population.
It was shown that the vast majority of schizophrenia
cases the disorder began with a prodromal phase, which
lasted on average 5 years.51 Consequently, current HRP
criteria are conceptually related to positive psychotic
symptoms.52 For this reason it can be argued that the psy-
chotic threshold employed by prodromal services is bi-
ased toward the identification of positive psychotic
episode, and HRP subjects who develop severe negative
or affective symptoms (but not severe positive symptoms)
may still be categorized as not havingmade a transition.53

This raises the suspect that the actual prevalence of AP is
underestimated within the HRP individuals. However, in

all studies included in the present meta-analysis, transition
to psychosis was first evaluated clinically within the pro-
dromal team and thereafter confirmed according to estab-
lished international diagnostic criteria (ICD/DSM), in
many cases with the additional support of standardized
instruments (ie. Structured Clinical Interview for DSM
and Operational Criteria checklist criteria). Our results
seem thus truly attributable to the underlying higher power
of HRP to detect SP prodrome than AP prodrome. The
finding that 73% of HRP will develop an SP and 11%
an AP may thus be reliably used to inform future basic re-
search aiming at distinguish the neurobiological correlates
of the early phases of the 2 disorders.54

On the other hand, the presence of 11% ofHRP subject
who will later develop an AP should also impact the fu-
ture development of HRP criteria. Although current
HRP criteria are built toward the identification of SP,
their psychopathological boundaries are not so well de-
fined. For example, available GRD criteria admit the
presence of relatives of patients diagnosed with AP, cou-
pled with functional decline. If the scope of HRP criteria
was to solely identify subjects at risk for SP, such an in-
clusion criteria may appear somewhat contradictory.55

Further questions arise with respect to the frequent
comorbid affective symptoms observed in HRP individ-
uals at the time of the first assessment. Nonspecific and
negative or affective symptoms are key features of early

Fig.3.Meta-analysisoftransitionriskratiointheHRPstate:affectivepsychoses(AP)vsschizophrenicpsychoses(SP).Randomeffectmodelsapplied.
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that the HRP criteria are conceptually biased toward the
identification of the prodromal phase of SP rather than
AP. However, the present study is the first to formally
test this assumption at meta-analytical level. To our
best knowledge, our study is also the first one to exactly
quantify the risk of developing ICD/DSM schizophrenia
in the HRP state (15.7% over 2.35 y). The historical and
conceptual developments of current HRP criteria were
grounded on research into the putative prodromal phases
of schizophrenia-related psychoses, mainly schizophre-
nia. The term ‘‘prodromal’’ was first introduced by
Mayer-Gross in 1932 and further developed by Huber
who investigated the BS in prodromal schizophrenia.51

In the late 80s (1989), for the first time, the prodromal
symptomswere examined on a representative population.
It was shown that the vast majority of schizophrenia
cases the disorder began with a prodromal phase, which
lasted on average 5 years.51 Consequently, current HRP
criteria are conceptually related to positive psychotic
symptoms.52 For this reason it can be argued that the psy-
chotic threshold employed by prodromal services is bi-
ased toward the identification of positive psychotic
episode, and HRP subjects who develop severe negative
or affective symptoms (but not severe positive symptoms)
may still be categorized as not havingmade a transition.53

This raises the suspect that the actual prevalence of AP is
underestimated within the HRP individuals. However, in

all studies included in the present meta-analysis, transition
to psychosis was first evaluated clinically within the pro-
dromal team and thereafter confirmed according to estab-
lished international diagnostic criteria (ICD/DSM), in
many cases with the additional support of standardized
instruments (ie. Structured Clinical Interview for DSM
and Operational Criteria checklist criteria). Our results
seem thus truly attributable to the underlying higher power
of HRP to detect SP prodrome than AP prodrome. The
finding that 73% of HRP will develop an SP and 11%
an AP may thus be reliably used to inform future basic re-
search aiming at distinguish the neurobiological correlates
of the early phases of the 2 disorders.54

On the other hand, the presence of 11% ofHRP subject
who will later develop an AP should also impact the fu-
ture development of HRP criteria. Although current
HRP criteria are built toward the identification of SP,
their psychopathological boundaries are not so well de-
fined. For example, available GRD criteria admit the
presence of relatives of patients diagnosed with AP, cou-
pled with functional decline. If the scope of HRP criteria
was to solely identify subjects at risk for SP, such an in-
clusion criteria may appear somewhat contradictory.55

Further questions arise with respect to the frequent
comorbid affective symptoms observed in HRP individ-
uals at the time of the first assessment. Nonspecific and
negative or affective symptoms are key features of early

Fig.3.Meta-analysisoftransitionriskratiointheHRPstate:affectivepsychoses(AP)vsschizophrenicpsychoses(SP).Randomeffectmodelsapplied.
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psychosis, and one of the largest retrospective studies of
prodromal schizophrenia reported that nearly 75% of
patients experience these symptoms up to 5 years prior
to the onset of positive symptoms.56 A recent study found
that nearly 70% of those who were referred to, but sub-
sequently declined prodromal service did engage with
other clinical services addressing anxiety and mood dys-
regulation problems.57 These individuals may present
with HRP psychotic features closed to the AP spectrum
that are not well addressed by the traditional prodromal
services. As current HRP international agreement and
practice dictates that clients themselves must be help
seeking before any formal intervention can be imple-
mented,58 individuals with more pronounced affective
or negative psychotic features are less likely to engage
with the prodromal service if no assertive assessment is
provided. In line with such a hypothesis, a diagnosis of
psychosis was given to 23% of the individuals who
were referred to but then declined the prodromal service,
a psychosis risk very close to that observed in subjects
diagnosed with an HRP who fully engage with the
service.57 It is also possible that HRP symptoms may
not only indicate a specific risk for SP but also suggest
a more general underlying psychopathology that
predisposes one to other mental disorders.59 In line with
this, a prospective 30-year span study demonstrated that
subclinical psychosis generally represents a risk factor
for the development of common mental disorders and
a liability for cooccurring disorders, including dysthymia,
bipolar disorder, social phobia, and obsessive-compulsive
disorder59.
Over the past few years, there has been additional ev-

idence indicating affective or negative symptoms may be
associated with later increased risk of developing AP and
tentative assessment criteria are under development.60

There are also several specific arguments supporting
the development of a nonpsychotic bipolar prodrome
research and intervention strategy. First, there is a strong

genetic vulnerability to bipolar disorder: the lifetime risk
is 15%–30% in persons with one first-degree relative with
bipolar disorder and up to 75% in persons with 2 affected
first-degree relatives.61 Furthermore, there is a long
duration from first onset of symptoms to initiation of
specific treatment and anxiety, concentration difficulties,
antisocial behavior, and substance use are usually present
during these early stages predicting an unfavorable
course.61 The presence of psychotic features and in par-
ticular the number of manic episodes is also correlated
with higher relapse rates, more cognitive deficits, and
an unfavorable overall course.61 Finally, the response
to lithium, atypical antipsychotics, and psychotherapy.is
usually greater during the early phases of illness and
declines with increasing number of episodes.61 These ‘‘Bi-
polar At Risk’’ criteria (BAR) comprise the peak age
range of the first onset of bipolar disorder (15–25 y)
and fulfilling 1 of the 3 groups: subthreshold mania
symptoms (group 1), minor depression plus cyclothymic
features (group 2), and minor depression plus genetic risk
(group 3).15 One study has retrospectively assessed prev-
alence of BAR criteria within the HRP samples by inter-
nal medical-file audit of baseline assessments. Very
interestingly, the authors found 12.7% of the HRP sub-
jects also met the BAR criteria.15 This is striking as it is
very close to our result of 11% HRP developing an AP,
which is the first to provide meta-analytical evidence for
the existence of a prodromal phase to affective spectrum
disorders. It will be important for future studies to define
the baseline psychopathological, neurobiological, and
functional characteristics of the HRP-AP vs HRP-SP
in order to optimize criteria for AP risk and evaluate
interventions for indicated prevention of psychosis. In
particular, prospective studies in larger samples, with lon-
ger follow-up periods and adequate psychometric meas-
ures of transition, are needed to provide further validity
of these criteria. Retrospective studies indicated mania
and schizophrenia prodrome characteristics overlapped

Table 2. Independent meta-analyses (n = 8) addressing the risk of developing specific ICD/DSM Psychotic Disorders from an HRP state
over follow-up (2.35 y)

ICD/DSM Diagnosis HR Sample Number of Cases Risk 95% CI

Schizophrenia 2182 328 0.157 0.103–0.232

Schizophreniform disorder 2182 32 0.021 0.013–0.032

Schizoaffective disorder 2182 46 0.025 0.015–0.042

Bipolar disorder with psychotic features 2182 32 0.022 0.016–0.031

Depressive disorder with psychotic features 2182 30 0.018 0.010–0.032

Delusional disorder 2182 7 0.009 0.006–0.015

Brief psychotic disorder 2182 12 0.012 0.008–0.018

Psychosis NOS 2182 73 0.044 0.031–0.062

Note: Each line reports the meta-analytical risk estimate for a specific psychotic disorder across the included studies (n = 23, sample size
= 2182, random effect models applied). DSM, Diagnostic and Statistical Manual of Mental Disorders; ICD, International
Classification of Diseases; HRP, clinical high risk state for psychosis.
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that the HRP criteria are conceptually biased toward the
identification of the prodromal phase of SP rather than
AP. However, the present study is the first to formally
test this assumption at meta-analytical level. To our
best knowledge, our study is also the first one to exactly
quantify the risk of developing ICD/DSM schizophrenia
in the HRP state (15.7% over 2.35 y). The historical and
conceptual developments of current HRP criteria were
grounded on research into the putative prodromal phases
of schizophrenia-related psychoses, mainly schizophre-
nia. The term ‘‘prodromal’’ was first introduced by
Mayer-Gross in 1932 and further developed by Huber
who investigated the BS in prodromal schizophrenia.51

In the late 80s (1989), for the first time, the prodromal
symptomswere examined on a representative population.
It was shown that the vast majority of schizophrenia
cases the disorder began with a prodromal phase, which
lasted on average 5 years.51 Consequently, current HRP
criteria are conceptually related to positive psychotic
symptoms.52 For this reason it can be argued that the psy-
chotic threshold employed by prodromal services is bi-
ased toward the identification of positive psychotic
episode, and HRP subjects who develop severe negative
or affective symptoms (but not severe positive symptoms)
may still be categorized as not havingmade a transition.53

This raises the suspect that the actual prevalence of AP is
underestimated within the HRP individuals. However, in

all studies included in the present meta-analysis, transition
to psychosis was first evaluated clinically within the pro-
dromal team and thereafter confirmed according to estab-
lished international diagnostic criteria (ICD/DSM), in
many cases with the additional support of standardized
instruments (ie. Structured Clinical Interview for DSM
and Operational Criteria checklist criteria). Our results
seem thus truly attributable to the underlying higher power
of HRP to detect SP prodrome than AP prodrome. The
finding that 73% of HRP will develop an SP and 11%
an AP may thus be reliably used to inform future basic re-
search aiming at distinguish the neurobiological correlates
of the early phases of the 2 disorders.54

On the other hand, the presence of 11% ofHRP subject
who will later develop an AP should also impact the fu-
ture development of HRP criteria. Although current
HRP criteria are built toward the identification of SP,
their psychopathological boundaries are not so well de-
fined. For example, available GRD criteria admit the
presence of relatives of patients diagnosed with AP, cou-
pled with functional decline. If the scope of HRP criteria
was to solely identify subjects at risk for SP, such an in-
clusion criteria may appear somewhat contradictory.55

Further questions arise with respect to the frequent
comorbid affective symptoms observed in HRP individ-
uals at the time of the first assessment. Nonspecific and
negative or affective symptoms are key features of early

Fig.3.Meta-analysisoftransitionriskratiointheHRPstate:affectivepsychoses(AP)vsschizophrenicpsychoses(SP).Randomeffectmodelsapplied.
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State Over Follow-up (2.35 y)
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considerably.60 However, subsyndromal unusual ideas
seem more likely part of the schizophrenia prodrome,
while obsessions/compulsions, suicidality, difficulty think-
ing/communicating, depressed mood, decreased concen-
tration/memory, tiredness/lack of energy, mood lability,
and physical agitation seem more likely part of the mania
prodrome.60 The overlap between BAR and HRP criteria
is well confirmed by our findings. In fact, with our meta-
analysis available, it is clear that the HRP state is hetero-
geneous in term of diagnosis and underlying features. This
may give account for the several inconsistencies across the
available literature. For example, there is emerging interest
for the potential role played by antidepressant33,62 or
mood stabilizers63 in preventing the psychotic onset in
HRP cohorts. Identifying the subset of HRP subjects
who layon theAPrather thanSPspectrummaydefinitively
improve the risk/benefit ratio for such experimental treat-
ments and support effective interventions to be developed
in the field.

Our results were controlled for a number of potential
confoundersincludingpublicationyear,age,gender,duration
of follow-up, exposure to antipsychotics, ICD/DSM, and
HRP inclusion criteria. The latter had strong influence
meta-analytical estimates, with studies using BS rather than
UHRcriteria (i.e.APSþBLIPþGRD) strongly balanced to-
ward the identification of SP rather than AP. This result is
in line with the historical development of the BS approach,
which was tailored toward the identification of the prodro-
mal phases of schizophrenia. Male gender was also found
tobeassociatedwithhigher risk topsychosis.Agehadasmall
effect, with olderHRPmore likely to develop SP rather than
AP.With theabovemoderators,wewere able to explain79%
of the observed heterogeneity. Overall, our moderator anal-
ysis suggests heterogeneity of findings may be reduced in fu-
turestudiesbyconsensusconferences tostandardize theHRP
inclusion criteria and the criteria employed to define the
psychotic threshold. It shouldbe alsonoted that the included
studies are usually based on clinical referrals to specialized
services. Clinicians in such services form supporting relation-
shipswith thepatientsaddressdistress, identify treatment tar-
gets such as anxiety, depression, sleep disturbance, and
substanceabuse,provideaperspective forpatientandfamily,
and support the patient in social and role function.64 The ob-
served transition topsychosis risksare thereforenotnecessar-
ily the natural course of the HRP state. Furthermore, it is
important to acknowledge that the ICD/DSM diagnoses
are only the initial first-episode psychosis diagnoses and
thatsubsequentdiagnosticstabilityisnotwarranted.Finally,
asnotedabovehere, theHRPdata come fromhelp-seeking
samples,whicharenonepidemiologicallyrepresentativeof
the general population, thus sampling biases could have
influenced the observed AP vs SP transition risk compar-
ison. chotic bipolar disorder with attenuated positive
symptoms detectable by the HRP criteria could have
been systematically excluded lowering the AP transition
risk on the basis of sampling bias.

Conclusions

The HRP state is heterogeneous in term of longitudinal
diagnoses, with 73% of transitions satisfying DSM/ICD
criteria for SP and 11% for AP (RR = 5.43). With this
finding available, future HRP studies are requested to
address the impact of different diagnostic outcomes on
baseline psychopathological characteristics, treatments,
and development of dedicated services.
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considerably.60 However, subsyndromal unusual ideas
seem more likely part of the schizophrenia prodrome,
while obsessions/compulsions, suicidality, difficulty think-
ing/communicating, depressed mood, decreased concen-
tration/memory, tiredness/lack of energy, mood lability,
and physical agitation seem more likely part of the mania
prodrome.60 The overlap between BAR and HRP criteria
is well confirmed by our findings. In fact, with our meta-
analysis available, it is clear that the HRP state is hetero-
geneous in term of diagnosis and underlying features. This
may give account for the several inconsistencies across the
available literature. For example, there is emerging interest
for the potential role played by antidepressant33,62 or
mood stabilizers63 in preventing the psychotic onset in
HRP cohorts. Identifying the subset of HRP subjects
who layon theAPrather thanSPspectrummaydefinitively
improve the risk/benefit ratio for such experimental treat-
ments and support effective interventions to be developed
in the field.

Our results were controlled for a number of potential
confoundersincludingpublicationyear,age,gender,duration
of follow-up, exposure to antipsychotics, ICD/DSM, and
HRP inclusion criteria. The latter had strong influence
meta-analytical estimates, with studies using BS rather than
UHRcriteria (i.e.APSþBLIPþGRD) strongly balanced to-
ward the identification of SP rather than AP. This result is
in line with the historical development of the BS approach,
which was tailored toward the identification of the prodro-
mal phases of schizophrenia. Male gender was also found
tobeassociatedwithhigher risk topsychosis.Agehadasmall
effect, with olderHRPmore likely to develop SP rather than
AP.With theabovemoderators,wewere able to explain79%
of the observed heterogeneity. Overall, our moderator anal-
ysis suggests heterogeneity of findings may be reduced in fu-
turestudiesbyconsensusconferences tostandardize theHRP
inclusion criteria and the criteria employed to define the
psychotic threshold. It shouldbe alsonoted that the included
studies are usually based on clinical referrals to specialized
services. Clinicians in such services form supporting relation-
shipswith thepatientsaddressdistress, identify treatment tar-
gets such as anxiety, depression, sleep disturbance, and
substanceabuse,provideaperspective forpatientandfamily,
and support the patient in social and role function.64 The ob-
served transition topsychosis risksare thereforenotnecessar-
ily the natural course of the HRP state. Furthermore, it is
important to acknowledge that the ICD/DSM diagnoses
are only the initial first-episode psychosis diagnoses and
thatsubsequentdiagnosticstabilityisnotwarranted.Finally,
asnotedabovehere, theHRPdata come fromhelp-seeking
samples,whicharenonepidemiologicallyrepresentativeof
the general population, thus sampling biases could have
influenced the observed AP vs SP transition risk compar-
ison. chotic bipolar disorder with attenuated positive
symptoms detectable by the HRP criteria could have
been systematically excluded lowering the AP transition
risk on the basis of sampling bias.

Conclusions

The HRP state is heterogeneous in term of longitudinal
diagnoses, with 73% of transitions satisfying DSM/ICD
criteria for SP and 11% for AP (RR = 5.43). With this
finding available, future HRP studies are requested to
address the impact of different diagnostic outcomes on
baseline psychopathological characteristics, treatments,
and development of dedicated services.
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