
PREVENCIÓN DE LA PSICOSIS, AVANCES EN DETECCIÓN,
PRONÓSTICO E INTERVENCIÓN.

Resumen

Detección, pronóstico e intervenciones indicadas en individuos con alto 
nivel clínico. El riesgo de psicosis (CHR-P) son componentes claves de la 
psiquiatría preventiva.

OBJETIVOS:

Proporcionar una evaluación sistemática integral basada en la evidencia 
de avances, limitaciones de detección, pronóstico e intervención en la 
Psicosis.
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IMPORTANCE Detection, prognosis, and indicated interventions in individuals at clinical high
risk for psychosis (CHR-P) are key components of preventive psychiatry.

OBJECTIVE To provide a comprehensive, evidence-based systematic appraisal of the
advancements and limitations of detection, prognosis, and interventions for CHR-P
individuals and to formulate updated recommendations.

EVIDENCE REVIEWWeb of Science, Cochrane Central Register of Reviews, and
Ovid/PsychINFOwere searched for articles published from January 1, 2013, to June 30, 2019,
to identify meta-analyses conducted in CHR-P individuals. MEDLINE was used to search the
reference lists of retrieved articles. Data obtained from each article included first author, year
of publication, topic investigated, type of publication, study design and number, sample size
of CHR-P population and comparison group, type of comparison group, age and sex of CHR-P
individuals, type of prognostic assessment, interventions, quality assessment (using AMSTAR
[Assessing theMethodological Quality of Systematic Reviews]), and key findings with their
effect sizes.

FINDINGS In total, 42meta-analyses published in the past 6 years and encompassing 81
outcomes were included. For the detection component, CHR-P individuals were young (mean
[SD] age, 20.6 [3.2] years), were more frequently male (58%), and predominantly presented
with attenuated psychotic symptoms lasting for more than 1 year before their presentation at
specialized services. CHR-P individuals accumulated several sociodemographic risk factors
compared with control participants. Substance use (33% tobacco use and 27% cannabis use),
comorbid mental disorders (41%with depressive disorders and 15%with anxiety disorders),
suicidal ideation (66%), and self-harm (49%) were also frequently seen in CHR-P individuals.
CHR-P individuals showed impairments in work (Cohen d = 0.57) or educational functioning
(Cohen d = 0.21), social functioning (Cohen d = 1.25), and quality of life (Cohen d = 1.75).
Several neurobiological and neurocognitive alterations were confirmed in this study. For the
prognosis component, the prognostic accuracy of CHR-P instruments was good, provided
they were used in clinical samples. Overall, risk of psychosis was 22% at 3 years, and the risk
was the highest in the brief and limited intermittent psychotic symptoms subgroup (38%).
Baseline severity of attenuated psychotic (Cohen d = 0.35) and negative symptoms (Cohen
d = 0.39) as well as low functioning (Cohen d = 0.29) were associated with an increased risk
of psychosis. Controlling risk enrichment and implementing sequential risk assessments can
optimize prognostic accuracy. For the intervention component, no robust evidence yet exists
to favor any indicated intervention over another (including needs-based interventions and
control conditions) for preventing psychosis or ameliorating any other outcome in CHR-P
individuals. However, because the uncertainty of this evidence is high, needs-based and
psychological interventions should still be offered.

CONCLUSIONS AND RELEVANCE This review confirmed recent substantial advancements in the
detection and prognosis of CHR-P individuals while suggesting that effective indicated
interventions need to be identified. This evidence suggests a need for specialized services to
detect CHR-P individuals in primary and secondary care settings, to formulate a prognosis
with validated psychometric instruments, and to offer needs-based and psychological
interventions.
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D etection, assessment, and intervention before the onset
of a first episode of the disorder in individuals at clinical
high risk forpsychosis (CHR-P)have thepotential tomaxi-

mize the benefits of early interventions in psychosis.1,2 The CHR-P
paradigmoriginated inAustralia 25 years ago3 andhas since gained
enough traction to stimulate hundreds of research publications.
These published studies have been summarized in evidence syn-
thesis studies spanning different topics and have influenced sev-
eral national4 and international5 clinical guidelines and diagnostic
manuals (eg,DSM-56,7). Overall, CHR-P represents themost estab-
lishedpreventiveapproach in clinical psychiatry; therefore, periodi-
cally reviewing its progress and limitations is essential.

The rapid developments of detection, prognostic, and inter-
vention-focusedknowledge in theCHR-P fieldhavenotyetbeen in-
tegrated into a comprehensive, evidence-based summary since a
2013 publication in JAMA Psychiatry.8 Produced by the European
College of Neuropsychopharmacology Network on the Prevention
of Mental Disorders and Mental Health Promotion,9 the present
study aimed to provide the first umbrella review summarizing the
most recentevidence in theCHR-P field.Anadditionalobjectivewas
to provide evidence-based recommendations for the 3 core com-
ponentsthatarenecessaryto implementtheCHR-Pparadigminclini-
cal practice: detection, prognosis, and intervention.10

Methods
The protocol of this study was registered in PROSPERO (registra-
tion No. CRD42019135880). This study was conducted in accor-
dance with the Preferred Reporting Items for Systematic Reviews
andMeta-AnalysisProtocols (PRISMA) reportingguideline11 and the
Reporting Items for Practice Guidelines in Healthcare (RIGHT)
statement12 (eTable 1 in the Supplement).

Search Strategy and Selection Criteria
Amultistep literature search was performed for articles published
between January 1, 2013, and June 30, 2019 (eMethods 1 in the
Supplement). Web of Science, Cochrane Central Register of Re-
views, andOvid/PsychINFOwere searched formeta-analyses con-
ducted in CHR-P individuals, andMEDLINEwas used to search the
reference lists of retrieved articles. The literature search, study se-
lection, anddata extractionwere conducted independently by 2 of
us (G.S.d.P., P.F.-P.), and consensus was reached through
discussion.

Studies includedwere (1)meta-analyses (pairwise or network;
aggregate or individual participant data) published as original in-
vestigations, reviews, research letters, or gray literaturewithout re-
striction on the topic investigated13; (2) conducted in CHR-P indi-
viduals (ie, individualsmeetingultra-high-riskand/orbasicsymptoms
criteria) as established by validated psychometric instruments8

(eMethods 2 in the Supplement) without restriction on the type of
comparison group; and (3) published in the past 6 years.

Studies excluded (1)wereoriginal studies, studyprotocols, sys-
tematic reviewswithoutquantitativeanalyses, andothernon-meta-
analytical studies; (2) did not formally assess and selected
participants with established CHR-P instruments; or (3) were ab-
stracts and conference proceedings. Data obtained from each ar-
ticle includedfirstauthor,yearofpublication, topic investigated, type

ofpublication, studydesignandnumber, samplesizeofCHR-Ppopu-
lationandcomparisongroup, typeofcomparisongroup,ageandsex
of CHR-P individuals, type of prognostic assessment, interven-
tions, quality assessment (using AMSTAR [Assessing the Method-
ologicalQualityof SystematicReviews]), andkey findingswith their
effect sizes.

To respect the hierarchy of the evidence (eMethods 3 in the
Supplement), if 2ormoremeta-analyses addressing the same topic
were found,wegavepreference to individualparticipantdatameta-
analyses over aggregate network meta-analyses and to network
meta-analysesoverpairwisemeta-analyses. Themost recent study
was selected when the previous criteria did not apply. If, after ap-
plying the hierarchical criteria, 2 studies were similar, both were
included.

OutcomeMeasures, Data Extraction,
and Timing and EffectMeasures
From each study, a predetermined set of outcome measures
(eMethods 4 in the Supplement) was extracted. The results were
then narratively reported in tables, clustered around 3 core do-
mains: detection, prognosis, and intervention.

Whenfeasible,effectsizemeasureswereestimatedthroughCo-
hen d. Other effect size measures were converted to Cohen d.13

In caseofmeta-analyses reporting time-dependent risks or ratesor
descriptive data only, proportions (95% CIs) or means (SDs) were
summarized.

Quality Assessment
Thequalityof the includedmeta-analyseswasassessedwiththeAM-
STAR tool.14 Details of the meta-analyses and items evaluated are
found in eMethods 5 in the Supplement.

Standards for Guidelines Development
To develop the recommendations, we followed the US Preventive
Services Task Force (USPSTF) grading system15 (eTable 2 in the
Supplement), which is suited explicitly for preventive approaches
and has received extensive validation in articles published in sev-
eral journals, including JAMA.16-21 Guideline development followed

Key Points
Question What is the status of current clinical knowledge in the
detection, prognosis, and interventions for individuals at risk of
psychosis?

Findings In this review of 42meta-analyses encompassing 81
outcomes, detecting individuals at risk for psychosis required
knowledge of their specific sociodemographic, clinical, functional,
cognitive, and neurobiological characteristics, and predicting
outcomes was achieved with good accuracy provided that
assessment tools were used in clinical samples. Evidence for
specific effective interventions for this patient population is
currently insufficient.

Meaning Findings of this review suggest that, although clinical
research knowledge for psychosis prevention is substantial and
detecting and formulating a prognosis in individuals at risk for
psychosis are possible, further research is needed to identify
specific effective interventions in individuals with sufficient risk
enrichment.
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the JAMA Clinical Guidelines Synopsis, reaching consensus across
themultidisciplinaryEuropeanCollegeofNeuropsychopharmacol-
ogy Network on the Prevention of Mental Disorders and Mental
HealthPromotion.9Therationale for the recommendationswaspro-
vided. Conflicts of interest were fully detailed.

Results
The literature searchyielded886citations,whichwerescreened for
eligibility, and 55 of them were considered. After checking the in-
clusion and exclusion criteria, we included 42 meta-analyses en-
compassing 81 outcomes in the final analysis (Figure 1; eTables 3 to
11 in the Supplement).

Detection
Characteristics
Nometa-analysis focused on the basic symptoms criteria. Overall,
85% (95%CI, 79%-90%) of CHR-P individualsmet the attenuated
psychosis symptoms (APS) criteria,22 10% (95% CI, 6%-14%) met
thebrief limited intermittentpsychotic symptoms(BLIPS) criteria,22

and 5% (95% CI, 3%-7%) met the genetic risk and deterioration
(GRD) syndrome criteria.22 The mean (SD) age of CHR-P individu-
als across the included studieswas 20.6 (3.2) years,with a range of
12 to 49 years.5,22-52 These individuals were predominantly male
(58%)22-29,31,33,35-43,46-50,53,54 andhadattenuatedpsychotic symp-
toms lasting for more than 1 year before their presentation to spe-
cial ized services. Several studies included underage
patients.5,22-30,32-35,39-50,52,55,56Nodifferenceswereobservedacross
theAPS,BLIPS, andGRDsubgroups.22However, themean (SD)du-
ration of untreated attenuated psychotic symptoms tended to be
shorter in theBLIPSgroup (435.8 [456.4] days) comparedwith the
GRDgroup (783.5 [798.6]days) andAPSgroup (709.5 [518.5]days)
(eTable 3 in the Supplement).

Genetic and Environmental Risk and Protective Factors
Individuals whomet CHR-P criteria, compared with those who did
not, were more likely to have olfactory dysfunction (Cohen
d = 0.71),57 be physically inactive (Cohen d = 0.7), have obstetric
complications (Cohend = 0.62), be unemployed (Cohend = 0.57),
be single (Cohen d = 0.27), have a low educational level (Cohen
d = 0.21), and be male (Cohen d = 0.18).55 Trauma, which encom-
passed childhood emotional abuse (Cohen d = 0.98),55 high per-
ceived stress (Cohen d = 0.85),55 childhood physical neglect (Co-
hen d = 0.62),55 and being bullied (Cohen d = 0.62)56 (eTable 4 in
the Supplement; Figure 2), was alsomore frequent (87% for over-
all trauma)23andsevere(Cohend = 1.38)56 inCHR-P individualscom-
paredwith the control groups. Nometa-analysis addressed the as-
sociation between genetic factors and the CHR-P state.

Substance Use
Astatistically significant associationwas foundbetween theCHR-P
stateand tobaccouse (Cohend = 0.61).55Altogether, 33%ofCHR-P
individuals smoked tobacco compared with 14% in the control
groups.58 Those in theCHR-Pgroupwere alsomore likely tobe cur-
rent cannabis users than control participants (27% vs 17%).53 Cur-
rent cannabis use disorderwas associatedwith an increased risk of
psychosis (Cohend = 0.31),whereas lifetimecannabisusewasnot.24

Higher levels of unusual thought content (Cohend = 0.27) and sus-
piciousness (Cohen d = 0.21) were found in CHR-P individuals who
were cannabis users compared with non–cannabis users,53 but at-
tenuatedpositiveornegativepsychotic symptomsdidnotdifferbe-
tween these 2 groups53 (eTable 5 in the Supplement).

Clinical Comorbidity
Depressive (41%) and anxiety (15%) disorderswere frequent in the
CHR-P state.25Most CHR-P individuals presentedwith suicidal ide-
ation (66%).26 The prevalence of self-harm was 49% and of sui-
cide attempts was 18% in CHR-P individuals26 (eTable 6 in the
Supplement).

Functioning andQuality of Life
CHR-P individualshad lower levelsof adolescence (Cohend = 0.96-
1.03)andchildhood(Cohend = 1.0) functioningcomparedwithcon-
trolparticipants.55Functional impairments inCHR-P individualswere
as severe as impairments in othermental disorders andweremore
severe than in control participants (Cohend = 3.01)27 butwere less
severe than in established psychosis (Cohen d = 0.34). The CHR-P
status was also associated with significant social deficits (Cohen
d = 1.25).55Qualityof lifewasworse inCHR-P individuals than incon-
trol individuals (Cohen d = 1.75),27 whereas no differences from in-
dividuals with psychosis27 were reported (eTable 7 in the
Supplement).

Cognition
Visual learning(Cohend = 0.27),processingspeed(Cohend = 0.42),
and verbal learning (Cohen d = 0.42)54 were impaired in CHR-P in-
dividualscomparedwithcontrolparticipants.CHR-P individualswho
later developed psychosis showed poorer cognitive functioning
(Cohen d = 0.24-0.54)54 compared with those who did not de-
velop psychosis. However, no evidence of cognitive decline was

Figure 1. PRISMA Flowchart of Study Selection Process

846 Records identified through
database search

886 Titles and abstracts screened for eligibility

166 Full-text articles assessed for eligibility

55 Studies considered

42 Studies included and extracted

40 Additional records identified
through other sources

720 Records excluded during
screening

111 Full-text articles excluded
58 Did not have desired

design
53 Did not have desired

population

13 Full-text articles excluded
10 Had overlapping topic
3 Were abstract or

conference proceedings

Prevention of Psychosis—Advances in Detection, Prognosis, and Intervention Review Clinical Review& Education

jamapsychiatry.com (Reprinted) JAMAPsychiatry July 2020 Volume 77, Number 7 757

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Lino Jimenez on 07/02/2020



found frombaseline to follow-up inCHR-P individuals at any time.28

Although social cognition was impaired in CHR-P individuals com-
pared with control individuals (Cohen d = 0.48),30 theory of mind
was less impaired than in participants with first-episode psychosis
(Cohen d = 0.45).31 CHR-P individuals showed more metacogni-
tivedysfunctions (Cohend = 0.57-1.09) thancontrolparticipantsbut
were similar to those with established psychosis29 (eTable 8 in the
Supplement).

Neuroimaging and Biochemistry
CHR-P individualshaddecreasedblood interleukin 1β (IL-1β) levels33

(Cohen d = 0.66), increased salivary cortisol levels (Cohen
d = 0.59),32 and increased blood IL-633 (Cohen d = 0.31) com-
pared with control groups. The thalamus was smaller in CHR-P in-
dividuals than in control participants (Cohen d = 0.60),36 whereas
no significantdifferences in thepituitary volumewere found.37 The
right hippocampal volume (unlike the left one) was also signifi-
cantly smaller in CHR-P individuals38 compared with control par-
ticipants (Cohen d = 0.24).38 Levels of glutamate and glutamine
(measured together) were higher in the medial frontal cortex of
CHR-P individuals than in control participants (Cohen d = 0.26).34

Comparedwith control individuals, CHR-P individuals showed
decreasedactivations in the right inferiorparietal lobuleand leftme-
dial frontal gyrus and increased activations in the left superior tem-
poralgyrusandright superior frontalgyrus35 (eTable9 in theSupple-
ment).As forneurophysiologicalprocesses, themismatchnegativity
amplitude was reduced in CHR-P individuals compared with con-
trol participants (Cohend = 0.4)39and inCHR-P individualswhode-
veloped psychosis compared with those who did not (Cohen

d = 0.71).59A theoretical neurobiologicalmodel of theCHR-P state,
which integrates these findings, is reported in Figure 3.60

Prognosis
Overall Prognostic Performance
Currently used semistructured interviews for psychosis prediction
have an excellent overall prognostic performance (area under the
curve [AUC] = 0.9).42 However, their sensitivity is high (96%) and
specificity is low (47%),42 and they are not valid outside clinical
samples thathaveundergoneriskenrichment (ie, screening thegen-
eral population is not useful)42 (Figure 2). The CAARMS (Compre-
hensiveAssessmentofAt-RiskMental States) instrumenthasanac-
ceptable (AUC = 0.79)accuracy forpredictingpsychosis,43and ithas
no substantial differences inprognostic accuracy fromotherCHR-P
instruments,42 although the Structured Interview of Psychosis-
Risk Syndromes has a slightly higher sensitivity (95%) than the
CAARMS (86%).43The reason for this lackofdifference inprognos-
tic accuracy is thatmostof the risk forpsychosis (posttest risk) is ac-
counted for by theway these individuals are recruited and sampled
(pretest risk, independent fromclinically verifiedCHR-P status) be-
fore theCHR-Ptest isadministered.41Pretest risk forpsychosis is 15%
at 3 years and is heterogeneous, ranging from9%to 24%.Variabil-
ity in pretest risk for psychosis is modulated by the type of sam-
pling strategies,41 increasing if samples are recruited from second-
ary care and decreasing if samples are recruited from the
community41 (Figure 2; eTable 10 in the Supplement).

The proportion of CHR-P individuals who developed a psy-
chotic disorder (positive posttest risk, updated in 2016) was 22%
at 3 years (Figure 4).40 The speed of transition to psychosis was

Figure 2. Recruitment and Sampling, Assessment, and Prognosis in the Clinical High Risk
for Psychosis (CHR-P) State
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greatest in thefirstmonthsafterCHR-P individualspresentedtoclini-
cal services (median time to psychosis = 8months).61 Transition to
schizophrenia-spectrumpsychoseswasmorethan6timesmore fre-
quent (73%) than transition to affective psychoses (11%), whereas
transition toother psychoseswas 16%.40The transition risk topsy-
chosiswashigher in theBLIPSsubgroup(38%)than intheAPS(24%)
and GRD (8%) subgroups at the 48-month follow-up or later,22

whereas the GRD subgroup was not at higher risk compared with

the help-seeking control participants (which represents the stan-
dard comparative group during CHR-P interviews).22 No prognos-
tic difference in the risk of psychotic recurrence was found across
different operationalizations of short-lived psychotic episodes, in-
cluding acute and transient psychotic disorders andbrief psychotic
disorders, but this riskwas lower than inpatientswith remitted first-
episodeschizophrenia62 (eTable 10 in theSupplement). In theBLIPS
group, the 2-year risk of developing schizophrenia was 23% and

Figure 3. Simplified Schematic of Circuit Mechanisms of Neurobiological Dysfunction and Pathophysiological Processes
in the Clinical High Risk State for Psychosis
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Figure 4. Cumulative Risk of Developing Psychosis in Individuals at Clinical High Risk for Psychosis (CHR-P)
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affectivepsychoseswasnull.62Conversely, the remission rateof the
baseline CHR-P symptoms was 35% at 1.94 years’ follow-up.45 No
data were available on the remission rates across the BLIPS, APS,
and GRD subgroups.

Prediction of Outcomes
AmongCHR-P individuals, transitiontopsychosiswasassociatedwith
severity of negative symptoms (Cohen d = 0.39), right-
handedness (Cohen d = 0.26), severity of attenuated positive psy-
chotic symptoms (Cohen d = 0.35), disorganized and cognitive
symptoms (Cohen d = 0.32), unemployment (Cohen d = 0.32), se-
verity of total symptoms (Cohen d = 0.31), low functioning (Cohen
d = 0.29), severity of general symptoms (Cohen d = 0.23), living
alone(Cohend = 0.16),malesex(Cohend = 0.10),and lifetimestress
or trauma(Cohend = 0.08)(eTable 11 in theSupplement;Figure2).63

However, only severity of attenuatedpsychotic symptoms and low
functioning (highly suggestive level of evidence13) and negative
symptoms(suggestive levelofevidence13)wereassociatedwithpsy-
chosis onset after controlling for several biases.63 Comorbid anxi-
ety anddepressivedisorderswerenot significantly associatedwith
transition to psychosis.25 No data were available on the predictors
of outcomes other than psychosis onset.

Prognosticaccuracymaybeoptimizedbycontrollingpretest risk
enrichment55andusingsequentialassessments that includeastaged
assessment based on clinical information, electroencephalogram,
neuroimaging, and bloodmarkers44 (eTable 11 in the Supplement).

Interventions
Noevidencewas foundthat favoredany indicated interventionover
another (including needs-based interventions or control condi-
tions) for preventing the transition topsychosis.46 Likewise, noevi-
dence supported the superior efficacy of any intervention over an-
other for reducing attenuated positive psychotic symptoms47,48

(2meta-analyses on the same topic were retained after the hierar-
chicalcriteriawereapplied)ornegativesymptoms,49 improvingover-
all functioning5or social functioning,50 alleviatingdepression,52 im-
proving symptom-related distress or quality of life,51 or affecting
acceptability46 in CHR-P individuals (eTable 12 in the Supplement).

Discussion
To our knowledge, this study is the first comprehensive review (42
meta-analyseswith 81 outcomes) focusing on detection, prognosis,
andinterventionofCHR-Pindividuals.Nometa-analyseshadreported
consistentresults fromwell-designed,well-conductedstudiesrelated
todetection,prognosis,or interventionsinrepresentativeprimarycare
populations (USPSTF criteria for high level of certainty).

ThedetectionofCHR-P individuals has amoderate level of cer-
tainty (gradeB;Table).Research in thepast6yearshas revealedthat
detectionof trulyat-risk individualsmaybethekey rate-limitingstep
towardasuccessful implementationof theCHR-Pparadigmat scale.
Although the CHR-P group is heterogeneous, its baseline sociode-
mographic characteristics arenowclearer; typically, these individu-
als were young (mean [SD] age, 20.6 [3.2] years) men (58%) who
presentedwithAPSandhadassociated impairments inglobal func-
tioning (Cohen d = 3.01), social functioning (Cohen d = 1.25),55 and
quality of life (Cohen d = 1.75)27; suicidal ideation (66%26); self-
harm(49%26);andsuicideattempts (18%26).Becauseof theseprob-
lems, these individuals sought help at specialized clinics; however,
typically, theseproblems remainedundetected (anduntreated) for
1 year or more.

Currently, detection of CHR-P individuals is entirely based on
their referral on suspicion of psychosis risk and on the promotion
of help-seeking behaviors. These detection strategies appear inef-
ficient: only about 5%64 to 12%65 of first-episode cases were de-
tectedat the timeof theirCHR-Pstage throughstand-aloneoryouth
mental health services. A further caveat is that approximately one-
thirdof first-episodecasesmaynot lead to thedevelopmentofpsy-
chosis through a CHR-P stage.66,67 Furthermore, at presentation,
CHR-P individuals often had comorbid nonpsychotic mental disor-
ders (41%depressivedisordersand15%anxietydisorders25)andsub-
stance use (33% tobacco use58 and 27% cannabis use53). Because
ofthese limitations, thechainofevidence lackedcoherence(perUSP-
STFgradingsystem;eTable2 in theSupplement).These issuescould
be addressed by integrated detection programs that leverage au-
tomatic detection tools for screening large clinical10,64,68 and
nonclinical69 samples in a transdiagnostic70 fashion, encompass-
ing primary and secondary care, the community,71 and youthmen-
tal health services.72 In addition, the detection of CHR-P individu-
als iscurrentlybasedontheassessmentofsymptoms,butsymptoms
may be only the epiphenomena of underlying pathophysiological
processes. CHR-P individuals often have several established socio-
demographic, environmental, and other types of risk factors for
psychosis,73 includingmale sex, unemployment, single status, low
educational and functional level, obstetric complications, physical
inactivity, olfactory dysfunction, and childhood trauma (Figure 2;
eDiscussion 1 in the Supplement). Incorporating the assessment of
thesemultiple factorswithCHR-P symptoms, resulting in aPsycho-
sisPolyriskScore,mayproduce refineddetectionapproaches74 that
better map the etiopathological path of psychosis onset.

Table. Executive Summary: Relevant Recommendations for Detection,
Prognosis, and Intervention in Individuals at Clinical High Risk
for Psychosis (CHR-P)a

Core
Component Recommendation
Detection Identify help-seeking persons at increased risk of psychosis

primarily in primary and secondary health care settings,
and refer persons at increased risk of psychosis to
specialized clinical services for further evaluation and,
possibly, care. Grade B.a

Prognosis Assess persons seeking help at specialized clinical services
using validated psychometric instruments; do not use these
instruments in the general population. Grade B.a

Intervention Offer indicated primary prevention of psychosis using
needs-based interventions and psychological interventions
(cognitive behavioral therapy or integrated psychological
interventions) first, titrating the intervention according
to the characteristics and risk profile (CHR-P subgroups
BLIPS>APS>GRD, severity of attenuated positive and
negative symptoms, and level of functioning) as well as
the values and preferences of the CHR-P individuals. Treat
other comorbid psychiatric conditions according to
available guidelines, and aim for improving recovery,
functional status, and quality of life beyond prevention.
Grade C/I.a

Abbreviations: APS, attenuated psychosis symptoms; BLIPS, brief limited
intermittent psychotic symptoms; GRD, genetic risk and
deterioration syndrome.
a Grade-level evidence based on US Preventive Services Task Force criteria
(eTable 2 in the Supplement).
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Theprognosis ofCHR-P individuals has amoderate level of cer-
tainty (grade B; Table).47,75 Converging evidence has demon-
strated that CHR-P assessment instruments have good prognostic
accuracy (AUC = 0.9)42 for the prediction of psychosis, compa-
rable to the accuracy of clinical tools used in other areas of
medicine.42 However, alternative instruments are needed to pre-
dict other nonpsychotic outcomes (eg, bipolar onset in those at
risk76,77).Nosubstantialprognosticaccuracydifferenceswere found
acrossdifferentCHR-P tools.42ThecurrentCHR-Pprediction instru-
mentshavehigh sensitivity (96%)but lowspecificity (47%)andare
valid only if applied to clinical samples that have accumulated the
above risk factors and have therefore already undergone substan-
tial riskenrichment (Figure2). In fact, it isnotonlyCHR-Pcriteria that
determine the probability of transition to psychosis but also the re-
cruitment and selectionof samples,whichmodulate enrichment in
risk.47,78 The next generation of research should better decon-
struct and control risk enrichment79 to maximize the scalability of
the use of the CHR-P prediction instruments.71 The 3-year meta-
analytic risk of psychosis onset in the entire CHR-P group has de-
clined from 31.5% (estimated in 201280) to the current 22%
(Figure 4), although not globally.81

Transition risk has decreased when recruitment strategies fo-
cused on the community as opposed to primary or secondary care
(eDiscussion2 in theSupplement).Riskwas thehighest in theBLIPS
subgroup (38% at 4 years; 89% at 5 years if there were “seriously
disorganisingordangerous”82 features), intermediate intheAPSsub-
group (24% at 4 years), and lowest in the GRD subgroup (8% at
4 years).22 Those in the GRD subgroupwere not at higher risk than
the help-seeking control individuals at up to 4 years of follow-up.22

A revised version of the CHR-P paradigm,which includes stratifica-
tionacross these3subgroups,has thereforebeenproposed.2,83The
BLIPS group also overlapped substantially with the acute and tran-
sient psychotic disorders in the International Statistical Classifica-
tion of Diseases and Related Health Problems, Tenth Revision.82

Therefore, current CHR-P instruments can allow only subgroup-
level (ie, BLIPS>APS>GRD) but not participant-level prognosis
(inconsistent evidence, USPSTF grading; eTable 2 in the
Supplement).

To refine prognosis at the individual participant level, future
research may consider specific risk factors (eg, sex, stress and
trauma, employment, and living status63), biomarkers (eg, hippo-
campal volume38), or cognitive markers (eg, processing speed,
verbal and visual memory, and attention84) in addition to the
CHR-P subgroups22 and clinical symptoms (only severity of
attenuated positive and negative symptoms and level of function-
ing are robust risk factors for psychosis63). The potential of this
approach has been supported by the development and validation
of individualized clinical prediction models that leverage multi-
modal risk profiling,64,85,86 including dynamic87 risk prediction
models.88 Because these models tend to be more complex com-
pared with standard symptomatic CHR-P assessments, they are
more likely to enter clinical routine through a sequential testing
framework44 (eDiscussion 3 in the Supplement). Good outcomes
in CHR-P individuals have not been fully operationalized,89 and
information is lacking on prediction of relevant clinical outcomes
(USPSTF; eTable 2 in the Supplement), such as functional level
and quality of life, with only approximately one-third of individu-
als remitting from their initial CHR-P state.45

The available evidence is insufficient (grade C/I; Table) to as-
sess the effects of preventive interventions on health outcomes in
CHR-Pgroups.Althoughearliermeta-analyses foundadvantages to
cognitivebehavioral therapy,90which is currently recommendedby
clinical guidelines,4 the inclusion of new trials in recent meta-
analyseshas indicatednoclear benefits to favor any available inter-
ventionover another interventionor any control condition, such as
needs-based interventions. An independent pairwise meta-
analysis published by the Cochrane Group after completion of the
present study concluded that no convincing, unbiased, high-
quality evidence exists that favors any type of intervention.91 Evi-
dence is insufficient because these studies tended to report large
CIs and thereforehighuncertainty (USPSTF; eTable2 in theSupple-
ment) in the meta-analytic estimates, and significant implications
of the interventions for specific subgroups may not have been de-
tected. For example, the needs-based interventions that are typi-
cally used as control conditions may have diluted the comparative
efficacy of experimental interventions. This nondifferential out-
come could also be an effect of the sampling biases leading to too
fewCHR-P individuals in the intervention studieswhowere at true
risk for psychosis, diluting the statistical power of current trials that
mayhavenotbeenable todetect small tomodest effect sizes (USP-
STF; eTable 2 in the Supplement).92 This lack of demonstrable ad-
vantagesof specific interventions couldalsobe theconsequenceof
one-size-fits-all approaches in treating CHR-P individuals that go
against the clinical, neurobiological, and prognostic heterogeneity
of this groupandagainst the recent calls for precisionmedicine. For
example, CHR-P interventions todatehavebeendeveloped largely
for individualswithAPSat theexpenseof thosewithBLIPS,whoare
often unwilling to receive the recommended interventions. An-
other explanation for the lack of comparative efficacy of preven-
tive interventions is that they have largely targeted symptoms, as
opposed to key neurobiological processes associated with the on-
set of psychosis (gaps in the chain of evidence, USPSTF; eTable 2 in
the Supplement; Figure 3) or risk factors that could be modified
(eg, physical inactivity; Figure2).Webelieve that futureexperimen-
tal interventions should also better target relevant outcomes
(USPSTF; eTable 2 in the Supplement) other than psychosis onset,
including functioning, given the poor remission rates and low func-
tioning of this population.93 As acknowledged by the USPSTF cri-
teria (eTable 2 in the Supplement), in the case of uncertainty, new
trials published in the near future may allow a more accurate esti-
mation of the preventive implications for health outcomes.

Grading the recentmeta-analytic evidencedescribed in this re-
view, the European College of Neuropsychopharmacology Net-
workon thePreventionofMentalDisorders andMentalHealthPro-
motionhasrecommended(Table) implementingspecializedservices
to detect CHR-P individuals in primary and secondary care settings
and to formulate a prognosis with the validated psychometric
instruments.9 Owing to insufficient evidence that favored any par-
ticular preventive interventionover another (including control con-
ditions) andconsidering theuncertaintyof thecurrentevidence, no
firm conclusions can be made,91 and a cautious approach is re-
quired. This approach should involveoffering the least onerous fea-
sibleprimary indicatedpreventionbasedonneeds-based interven-
tionsandpsychotherapy (cognitivebehavioral therapyor integrated
psychological interventions), titrated in accordance with the pa-
tient characteristics and risk profile (CHR-P subgroup levels
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BLIPS>APS>GRD,severityofattenuatedpositiveandnegativesymp-
toms, and level of functioning), values, and preferences of the
individual.94,95 In addition, other comorbid psychiatric conditions
should be treated according to available guidelines, aiming for im-
proving recovery, functional status, and quality of life beyond
preventive aims.

Limitations
Themain limitations of this studywere that themeta-analyses had
heterogeneousquality (eResults in theSupplement) and that the lit-
erature search approach may have favored the selection of more
commonly and readily studieddomains that aremore likely tobe in-
cluded in a meta-analysis. We cannot exclude the possibility that
some promising advancements in the CHR-P field, despite having
sufficient data, do not (yet) have a corresponding eligible meta-
analysis, suchaspolygenic risk scores.96However, in thecurrentera,

this possibility is becoming increasingly less likely, with meta-
analysesbeingperformedfrequently, tothepoint thatmultiplemeta-
analyses are available for the same topic.97-99 In any case, formost
putative domains that are difficult to study (or uncommonly stud-
ied), thecurrentgradeofevidence isunlikely toberemarkable,given
the limited data.

Conclusions
Over recent years, substantial advancements in the detection and
prognosisofCHR-P individualshavebeenconfirmed inseveralmeta-
analyses. However, further research is needed to optimize risk en-
richmentandstratificationandto identifyeffective interventionsthat
target quantitative individualized risk signatures for both poor and
good outcomes.
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