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Background: The clinical high-risk (CHR) state is identified as a critical period for early

prevention and intervention during the development of psychosis and early treatment may

reduce the risk of conversion to psychosis. However, it remains controversial whether

antipsychotics are effective in CHR populations. Limited previous randomised controlled

trials of antipsychotic treatment of CHR individuals indicated possible short-term efficacy on

psychotic symptoms with unclear long-term effects. To answer this question, it is necessary

to establish a high-quality real-world cohort study with large sample size to explore the

effectiveness and safety of antipsychotics in CHR individuals.

Methods: We plan to consecutively recruit 600 CHR individuals from Shanghai Mental

Health Centre in the ongoing SHARP-2 (ShangHai At Risk for Psychosis-Phase 2) project

between 2019 and 2022. At baseline, participants will be assessed by the Structured

Interview for Prodromal Syndromes, the MATRICS Consensus Cognitive Battery, demo-

graphic information, and clinical medication history. They will be followed up in

a naturalistic way in which the research team will not prescribe antipsychotics or provide

pharmacological consultation. First, CHR participants and their families will be trained to

record their medication daily and self-evaluate symptoms through smart-phone application-

based assessment and report their information weekly. Second, telephone calls will be

arranged monthly so that the researchers are informed about the participants’ symptoms,

medications and daily functions. Third, face-to-face interviews will be conducted annually

for repeating assessment of baseline. The primary outcomes will include conversion to

psychosis and functional outcome (scored with less than 60 in the Global Assessment of

Function) at the end of the follow-up period.

Conclusion: The current study will improve our knowledge on the effectiveness and safety

of the use of antipsychotics at the prodromal phase, and will eventually facilitate optimisa-

tion of individualised interventions for psychosis prevention and treatment.
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Introduction
The concept and criteria of clinical high-risk (CHR) for psychosis have long been

a global consensus and the clinical features of CHR individuals are clear. Overall, the

CHR subjects have attenuated positive psychotic symptoms such as hallucinations or
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delusions, but to a smaller degree and in a short course. Three

critical features make CHR state the best time for early

identification. Positive symptoms, compared with negative

and non-specific symptoms, are easier and more operable to

recognise. Good insight discriminates CHR from the first-

episode of psychosis and urges CHR subjects to seek help

from clinicians. Additionally, a short course and acute par-

oxysm are evident.

Not only is the CHR state identifiable, but the probabil-

ity that the CHR group will develop a psychotic disorder in

the next 1–3 years is considerably higher than that of the

general population and genetic risk group. Approximately

one-third of the CHR individuals will present conversion to

psychosis within the following 2–3 years.1,2 Furthermore,

the CHR state is the best time for intervention. Individuals

in the CHR phase have insight of their psychotic symptoms,

which indicates that they are active in seeking treatment, the

most effective prerequisite for early intervention. In pre-

vious studies on the effectiveness of antipsychotics, poor

compliance was a major contributor to the low efficacy.3

Hence, appropriate guidance for the CHR populations may

result in sufficient compliance with preventive interven-

tions, and in turn, improve the effectiveness of early inter-

ventions. Besides, the earlier the intervention for psychotic

disorders is implemented, the better the prognosis, espe-

cially functional prognosis, will be. This thesis has been

repeatedly verified in previous studies on untreated mental

disorders.4 In our previous reports, we demonstrated that

the shorter the untreated period of prodromal symptoms, the

better the recovery of general functions was.5,6 In addition,

the plasticity of cognitive function and brain function in

pre-morbid phase CHR individuals is better than in post-

morbid phase patients with the first episode of psychosis.

This indicates that, although early cognitive impairment7,8

or neurobiological changes9,10 already exist, they are rever-

sible. If effective intervention is implemented at this stage,

the functions can be significantly improved.11

Effective interventions in the CHR populations have

not been well documented yet, and “monitoring” is often

the only recommendation for this population in clinical

guidelines globally. In 2000, Amminger et al12 conducted

a trial of a small CHR cohort and reported that unsaturated

fatty acids had preventive effects, but the result was over-

thrown by McGorry et al13 in 2016 that used data from

a larger CHR cohort. Since the progression from CHR to

the first episode of psychosis usually takes months or

years, the establishment of a long-term high-quality large

cohort study of CHR populations is necessary.

A crucial question remains open because of controversy:

are antipsychotics effective in the CHR population? Since

CHR is a pre-morbid state, few clinical trials on the efficacy

and safety of antipsychotics have been carried out. McGorry

et al14 conducted a randomised controlled trial in 2002. They

randomly divided 59 CHR cases into two groups to compare

the efficacy of needs-based intervention and specific inter-

vention comprising low-dose risperidone and cognitive

behaviour therapy. It turned out that 10 out of 28 subjects

presented with conversion to psychosis in the demand-based

therapy group, while 6 out of 31 presented in the specific

therapy group. Yet, there were no significant differences

between the two groups. Although the use of antipsychotics

seemed to delay the onset of psychosis, it was difficult to

demonstrate the effectiveness of drugs in studies of small

samples with low conversion rates. Moreover, based on real-

world data, only approximately 20% of the CHR population

in Western countries take antipsychotics, whereas non-

pharmaceutical treatment is highly implemented in these

countries, which may not adequately answer the question

on drug effectiveness. Thus, the ShangHai At Risk for

Psychosis (SHARP) cohort may be the best choice to answer

this question at present. The SHARP program launched in

2010, and the first phase (2010–2018) of SHARP included

717 CHR individuals in whom antipsychotics seemed to

most frequently applied by clinicians (74.7% of 600 CHR

individuals with at least 1 year of follow-up in SHARP-1

took antipsychotics for at least 2 weeks).

In brief, there are uncertainties on the effectiveness,

safety, clinical course, management and outcomes of admin-

istration of antipsychotics in CHR individuals; thus, this

large prospective cohort study is designed to investigate

into these areas in a real-world setting in the largest mental

health-services centre in China. Our previous experience on

recruitment and follow-up in SHARP-1 guarantees the fea-

sibility of the project. SHARP-2 will explore predictors for

estimating the efficacy of antipsychotics and identifying

subgroups of CHR individuals that may benefit from specific

medications. A personal calculator for the effectiveness of

medication will be developed and may assist the clinicians in

decision-making on whether and how to use antipsychotics.

Objectives
● To demonstrate the effectiveness and safety of anti-

psychotics in the prevention of psychosis onset by

analysing antipsychotics use records and the clinical

and functional outcomes during the follow-up.
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● To analyse and screen out the CHR subgroup in

which antipsychotics are effective, and construct an

individualised prediction model of the effectiveness

and safety of antipsychotics in CHR populations.

Methods
Study Design
This will be a real-world, single-centre, non-randomised,

prospective observational cohort study conducted in the

Shanghai Mental Health Centre (SMHC). We will recruit

600 participants at CHR from 2019 to 2022. The partici-

pants will be subjected to baseline investigation and will

receive meticulous follow-up (see Figure 1 for the flowchart

of the study design). The Research Ethics Committees at the

SMHC have approved this study. All participants will pro-

vide written informed consent at the recruitment stage of the

study. Subjects younger than 18-year-old will have their

consent forms signed by their parents and the adolescents

will give their assent.

Participants
In the SHARP-2 project, help-seeking first-visit partici-

pants will be consecutively recruited from the Shanghai

Psychotherapy and Psychological Counselling Centre

(SPPCC) at the SMHC. They will be screened for elig-

ibility by their clinicians.

The inclusion criteria are listed below. The participants

should:

1. Informed consent process. 

2. Assessed for eligibility including inclusion and 

exclusion criteria and compliance. 

Participant enrolment 

3. Record medication information(received from 

routine treatment from clinicians). 

4. Record demographic, clinical(SIPS) and 

cognitive(MCCB) characteristics. 

Baseline investigation 

5. Record medication daily. 

6. Self-evaluate symptoms weekly. 

7. Receive follow-up telephone call monthly for 

symptoms(SIPS), function(GAF), medications 

and antipsychotic related side-effects. 

8. Face-to-face interview repeating the baseline 

assessment annually. 

Meticulous follow-up 

Figure 1 Trial flow chart.

Abbreviations: GAF, Global Assessment of Function score; MCCB, MATRICS Consensus Cognitive Battery; SIPS, Structured Interview for Prodromal Syndromes.
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1. Be aged 14 to 45-year-old;

2. Have had at least 6 years of primary education;

3. Be drug-naïve;

4. Be understanding the survey, be willing to enrol in

the study and sign the informed consent.

5. Through the Structured Interview for Prodromal

Syndromes/Scale of Prodromal Symptoms (SIPS/

SOPS), the participants should meet the Criteria of

Prodromal Syndrome. Participants should fulfil at

least one of the prodromal syndrome criteria: (1)

brief intermittent psychotic syndrome, (2) attenu-

ated positive symptom syndrome, or (3) genetic

risk and deterioration syndrome.

The exclusion criteria will be the following:

1. Through the Mini-International Neuropsychiatric

Interview (MINI), Axis I mental disorders such as

schizophrenia, affective disorders, and anxiety spec-

trum disorders will be excluded.

2. Acute or chronic renal failure; liver cirrhosis or

active liver diseases.

3. Abnormal laboratory tests results judged by the

researchers to be clinically significant and consid-

ered to affect the efficacy of the test drugs or the

safety of the subjects.

4. Severe or unstable physical diseases, including: neuro-

logical disorders (delirium, dementia, stroke, epilepsy,

etc.), congestive heart failure, angina pectoris, myocar-

dial infarction, arrhythmia, hypertension (including

untreated or uncontrolled hypertension), immune com-

promise, and blood glucose above 12 mmol/L.

5. Drug (such as methamphetamine) abuse or dependence.

6. Pregnant or lactating women, or women in childbear-

ing age who are positive in urine human chorionic

gonadotropin test, or men and women who do not

take effective contraceptive measures or plan for preg-

nancy within 3 months after the initiation of the trial.

7. Stroke within the last month.

8. Participating in any clinical trial within 30 days

before the baseline.

9. Other situations judged by the investigators not to be

suitable for the clinical trial.

Sample Size Estimation
Based on our experience from the sampling process in the

SHARP-1 project, we will recruit 600 participants at CHR.

Considering a dropout rate of 20%, 510 cases of CHR will

be followed up, of which 75% will be treated with anti-

psychotics, resulting in 383 cases in the antipsychotics

group and 127 cases in the control group without antipsy-

chotics. We can conduct stratified analysis on the antipsy-

chotics group. Considering a significance level of 0.05, an

85% statistical power, according to the sample size calcu-

lation formula in superiority clinical trials of new drugs:

N ¼ Uα þ Uβ

� ��2P� 1� Pð Þ
P1 � P0ð Þ2

(Uα = 1.65, Uβ = 1.28, P1 = 0.5, P0 = 0.25, P = 0.375)

the sample size of 600 cases is adequate for the demon-

stration of the effectiveness and safety of antipsychotics in

CHR subjects.

Procedure
We plan to enrol 600 CHR cases in total, 150 per year. Initial

recruitment and screening will be performed according to the

methods applied in the SHARP-1 project, as detailed in our

previous reports.15–18 Two senior nurses that will conduct the

initial screenings were employed to collect all diagnostic and

medication information from medical records on every fol-

low-up visit. The four psychiatrists are qualified and well-

trained andwill conduct the SIPS/SOPS interview at baseline

and follow-up. The internal rate of return for the SIPS/SOPS

positive symptoms ranged from 0.86 (P5) to 0.98 (P4) among

the four raters in SHARP-1. Participants who meet the inclu-

sion criteria will be consecutively recruited to participate in

the study. They will be informed that this is not a treatment

study and it involves naturalistic follow-up without any extra

intervention or financial remuneration. They will otherwise

follow the routine clinical treatment procedure at the SPPCC.

After consent and initial assessment, all the participants will

be informed that the plan involves at least 2 years of follow-

up. The participants and their families will be trained to

record their medication daily and self-evaluate symptoms

weekly in a smart-phone application. Follow-up telephone

calls will be arranged monthly so that the researchers are

informed about the participants’ symptoms, functions, med-

ications, and antipsychotic-related side effects. Face-to-face

interviews will be conducted annually for repeating the

assessment of baseline. The assessment will follow the sche-

dule shown in Table 1.

We will systematically record medication information

including the types of antipsychotics, drug response,

reduction/withdrawal time, side effects (including heart
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rate, blood pressure, body weight, body mass index,

female menstrual state, etc.), and drug combination.

A model will be established to correlate antipsychotics

with clinical and functional outcomes from the SHARP-2

CHR cohort and demonstrate whether antipsychotics are

useful and safe for preventing CHR individuals from con-

verting to psychosis.

Assessment
Assessment of Clinical Symptoms and Functions

The assessment of changes in mental symptoms will

mainly be based on the Chinese version18 of SIPS.19,20

The SHARP project team introduced SIPS, revised it into

the Chinese version, and took the lead in the training of its

clinical use in China. Further, our team has developed

a symptom self-report online questionnaire based on

SIPS/SOPS, which has a good consistency with SIPS

interview. MINI will be applied for screening out other

psychiatric disorders. Depressive symptoms will be

assessed using the Hamilton Depression Scale-17 and

anxious symptoms with the Hamilton Anxiety Scale.

The functions of the CHR individuals will be assessed

with the Social Function Scale, Role Function Scale, and

the Global Assessment of Function (GAF).

We will use the Clinical General Impression to evalu-

ate the treatment during the follow-up and NIMH-

developed Treatment Emergent Symptom Scale to assess

the side effects of antipsychotics. Metabolic syndrome-

related indicators such as body weight, and cardiovascular

system-related indicators such as heart rate and blood

pressure will be recorded in detail at the baseline and

follow-up.

Assessment of Cognitive Function

For the assessment of general cognitive function, we will

use Measurement and Treatment Research to Improve

Cognition in Schizophrenia (MATRICS) Consensus

Cognitive Battery (MCCB) and part of the Wechsler

Adult Intelligence Scale – Revised China (WAIS-RC).

We will select the vocabulary and graphic patchwork

tests in WAIS to evaluate the IQ required for the enrol-

ment. The Chinese version of the MCCB21 will be admi-

nistered with the standardised guidelines provided in the

test manual to assess cognition. Consistent with the origi-

nal version of the MCCB,22,23 the Chinese version covers

the following seven domains and nine subtests: 1) speed of

processing (Part A of Trail Making Test, Symbol Coding

Test and Category Fluency Test), 2) attention/vigilance

(Continuous Performance Test-Identical Pairs), 3) working

memory (the spatial span of the Wechsler Memory Scale-

III), 4) verbal learning (Revised Hopkins Verbal Learning

Test), 5) visual learning (Revised Brief Visuospatial

Memory Test), 6) reasoning and problem solving

(Neuropsychological Assessment Battery: Mazes), and 7)

social cognition. The Chinese version has also been used

to identify cognitive deficits in different populations, espe-

cially in patients with psychosis, with a test–retest relia-

bility of subtests ranging from 0.73 to 0.94.21

Table 1 Investigation and Assessment

Data Baseline Daily Weekly Monthly Annually

Demographics ×

Medication recording ×

Symptoms self-evaluation ×

SFS × ×

RFS × ×

GAF × ×

CGI × ×

TESS ×

SIPS/SOPS × × ×

MINI × ×

HAMD-17 × ×

HAMA × ×

MCCB × ×

WAIS-RC × ×

Abbreviations: CGI, Clinical General Impression; GAF, Global Assessment of Function score; HAMA, Hamilton Anxiety Scale; HAMD-17, Hamilton Depression

Scale-17; MCCB, MATRICS Consensus Cognitive Battery; MINI, Mini-International Neuropsychiatric Interview; RFS, Role Function Scale; SFS, Social Function Scale;

SIPS/SOPS, Structured Interview for Prodromal Syndromes/Scale of Prodromal Symptoms; TESS, NIMH-developed Treatment Emergent Symptom Scale; WAIS-RC,

Wechsler Adult Intelligence Scale – Revised China.
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Outcome Definition
Conversion to psychosis will be one of the major out-

comes in this study, which will be determined using the

criteria for the Presence of Psychotic Symptoms24 from

SIPS. Specifically, the conversion will be defined by the

presence of level 6 positive symptoms (the rating “6”

refers to severe and psychotic symptoms) identified as

either dangerous, disorganised, or occurring at least 1

hour a day on average, over 4 days a week for at least

16 hours.

Poor function is another major outcome in this study,

determined by GAF score at the 3-year follow-up point.

Specifically, poor function outcome is defined as the GAF

score of less than 60 at the follow-up point.25,26

Patient and Public Involvement
Patients and public were not involved in the study design

or the development of the research question. The research

results will be disseminated to the study participants.

Ethics and Dissemination
This study was approved by the Research Ethics Committees

at the Shanghai Mental Health Centre (2019–03). Every

participant meeting the inclusion criteria will be fully

informed of the study and asked to sign the written informed

consent before enrolment. The study will be conducted in full

compliance with the Declaration of Helsinki. We will present

the study findings in peer-reviewed journals, and national

and international conferences.

Discussion
Although the widely adopted psychological treatments,

including cognitive behavioural therapy and integrated psy-

chological approaches, appear to decrease the severity of

attenuated symptoms in CHR subjects, none of them has yet

been proven to reduce the transition to psychosis in the long

term.27,28 The promising treatment of nutrition supplements

such as omega-3 polyunsaturated fatty acids also shows no

improvements in transition rates. Effective interventions in

CHR individuals, especially medication, have not been well

documented and it remains controversial whether antipsy-

chotics are appropriate since there are only few clinical

trials on the long-term efficacy and safety of antipsychotics.

This paper describes the design of a prospective, large-

scale, observational cohort study that provides a real-

world setting to explore the effectiveness of antipsychotics

and safety issues, risk factors, clinical course, management,

and outcomes in CHR individuals. To our knowledge, this

will be the largest observational study that will system-

atically investigate the effectiveness of antipsychotics in

preventing psychosis. By exploring the use of antipsycho-

tics and clinical course during the pre-morbid phase of

psychosis, including conversion to psychosis and poor

function, this study will inform on whether antipsychotics

are appropriate to be administered in CHR subjects. Our

findings will suggest the timing and ways for applying

antipsychotics in CHR individuals and optimal strategies

for treatment. This study will also provide information on

whether a subgroup of CHR individuals could benefit from

conventional treatments by clinicians, thus optimise indivi-

dualised treatment. Furthermore, by investigating factors

existing prior to the use of antipsychotics, during the pro-

dromal phase, that are associated with the subsequent effec-

tiveness of prevention and safety, we will be able to focus

on modifiable factors, such as positive symptoms, as they

represent potential targets for preventive interventions. In

addition, we will analyse factors that influence the effects of

available treatment strategies for psychosis onset and poor

function, aiming at identifying individuals who may benefit

from certain types of antipsychotics. In summary, the cur-

rent study will improve our knowledge on the effectiveness

of antipsychotics during the prodromal phase of psychosis

and factors influencing their effectiveness, which will even-

tually facilitate optimisation of early individualised inter-

ventions for the prevention and treatment of psychosis.

Trial Status
This trial (Clinicaltrials.gov identifier NCT04010864) was

registered on July 4, 2019, and is currently recruiting

participants. Outcome results are expected at the end of

2022.

Abbreviations
CGI, Clinical General Impression; CHR, clinical high risk;

GAF, Global Assessment of Function score; HAMA,

Hamilton Anxiety Scale; HAMD-17, Hamilton Depression

Scale-17; MCCB, MATRICS Consensus Cognitive Battery;

MINI, Mini-International Neuropsychiatric Interview; RFS,

Role Function Scale; SFS, Social Function Scale; SHARP,

ShangHai At Risk for Psychosis; SHARP-2, ShangHai At

Risk for Psychosis-Phase 2; SIPS/SOPS, Structured

Interview for Prodromal Syndromes/Scale of Prodromal

Symptoms; SMHC, Shanghai Mental Health Center;

SPPCC, Shanghai Psychotherapy and Psychological

Counselling Centre; TESS, NIMH-developed Treatment
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Emergent Symptom Scale; WAIS-RC, Wechsler Adult

Intelligence Scale - Revised China.
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