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What type of data are you looking for?: Individual Participant-Level Data, which includes Full
CSR and all supporting documentation

Research Proposal

Project Title

An evaluation of lack of early improvement and later non-response in early-onset schizophrenia: a
systematic review and diagnostic test accuracy meta-analysis of data from randomized controlled
trials.

Narrative Summary:

Although there is considerable interpersonal variability, schizophrenia is generally considered one of
the most serious psychiatric disorders. Most often schizophrenia onsets in (early) adulthood.
However, for about 8% of people who live with schizophrenia, it onsets during childhood or
adolescence (that is, before 18 years old). There is concern that early-onset schizophrenia (EQOS) is a
more severe form of this condition that arises at a critical developmental period, when individuals
acquire their independence (for example, start living alone). In this context, it is important to ensure
early and effective treatment for EOS. Unfortunately, to date we are not capable of predicting which
individuals will benefit most from a specific medication, and clinical practice still involves iterating
through medications that, on average, have been demonstrated efficacious for a given condition.
Current clinical practice guidelines such as that from the UK NICE recommend that practitioners wait
for 6 to 8 weeks with an antipsychotic at optimum dosage before switching to a different medication.
However, there is evidence that individuals who do not show early improvement are likely not to
respond at the end of the treatment trial. Nonetheless, this evidence is overwhelmingly based on
adult data, although children and adolescents are not 'small adults' and need need evidence that is
directly applicable to them. This proposal aims at addressing this issue through conducting meta-
analysis of diagnostic test accuracy similarly to Samara et al., (2015) (AJP 172(7):617-629). We hope
that this study will help inform clinical practice regarding antipsychotic use for EOS. For example, if
lack of early improvement is a predictor of later nonresponse in children and adolescents with
schizophrenia or schizophrenia spectrum disorders, then clinical practice guidelines (and
practitioners) could consider revising the current recommendation to wait for 6-8 weeks before
switching antipsychotic medication in the hopes of improving the risk-benefits trade-offs of
treatment with antipsychotics (that is, if an individual is unlikely to benefit from a treatment, they
could be switched before).

Scientific Abstract:

Background: Clinical practice guidelines recommend that antipsychotics should be trialed for 6-8
weeks at optimum dosage before determining non-response and switching to another antipsychotic
medication for the treatment of an acute episode of schizophrenia in children and adolescents.
However, currently available meta-analytical data (mostly based on adult studies) indicate that the
lack of early improvement is a predictor of later non-response. Because children and adolescents are
not 'small adults', we need evidence that is directly applicable to this population.

Objective: To evaluate whether lack of early improvement predicts later non-response in children
and adolescents with schizophrenia or schizophrenia spectrum disorders.

Study design: Meta-analysis of double-blinded randomized controlled studies.
Participants: Children and adolescents (17 years or younger) with a primary diagnosis of

schizophrenia or schizophrenia spectrum disorders (for instance, schizoaffective disorder or
schizophreniform disorder) according to any operationalized criteria (including Diagnostic and
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Statistical Manual of Mental Disorders, International Classification of Diseases, among others) that
were randomized to at least one treatment arm of antipsychotic (as defined in the World Health
Organization ATC code) monotherapy.

Primary outcome: Nonresponse at the study endpoint. We will define nonresponse as less than 50%
reduction of the total Positive And Negative Syndrome Scale (PANSS) or Brief Psychiatric Rating
Scale (BPRS) score from baseline to endpoint.

Secondary outcome: Nonremission at the study endpoint. We will define nonremission following the
international consensus criteria sans the time requirement (that is, 6 month sustainment)
considering the PANSS or BPRS required items.

Statistical analysis: We will follow the procedures outlined in the Cochrane Handbook for Diagnostic
Test Accuracy Meta-Analyses. We will use individual participant data to calculate, for each study,
counts of true positives, true negatives, false positives, and false negatives. Then, we will calculate
sensitivity and specificity for each study and plot their estimates in summary receiver-operating
characteristic (SROC) plot and forest plots. Because we are interested in estimating summary
sensitivity and specificity, we will fit generalized linear mixed models (GLMM) to conduct bivariate
random-effects meta-analysis to aggregate data across studies. We will explore heterogeneity
through adding candidate study-level variables as covariates.

Brief Project Background and Statement of Project Significance:

Schizophrenia is a serious psychiatric condition (Kahn et al., 2015). While there is considerable
interpersonal variability, individuals who live with this condition generally experience psychosocial
impairments (for example, difficulties to maintain relationships, employment, and independent
living) and, on average, have a reduced life expectancy by 13-15 years (Bowie et al., 2006; Hjorthoj
et al., 2017). Epidemiologic studies indicate that between 2 and 10 per 1,000 persons live with
schizophrenia, and around 8% are estimated to have an onset in childhood or adolescence (that is,
by 18 years) (GBD 2019 Mental Disorders Collaborators 2022; McGrath et al., 2008; Solmi et al.,
2022). Schizophrenia in children or adolescents (also known as 'early-onset schizophrenia', EOS) may
be associated with worse symptomatic and functional recovery in comparison to adult-onset
schizophrenia (Ballageer et al., 2005). Hence, EOS may represent a more severe form of the
disorder, which manifests at a critical stage of development and may dramatically disrupt age-
related milestones, such as independent living, vocational training, and social integration. In this
context, proper treatment of EOS is paramount.

Clinical practice guidelines such as those from the UK National Institute for Health and Care
Excellence (NICE) recommend that antipsychotics should be adopted in the treatment of acute
episodes of schizophrenia in children and adolescents. Because clinicians are unable to predict
treatment outcomes in schizophrenia - even through sophisticated models (Chekroud et al., 2024) -
routine clinical practice involves iterating through the available antipsychotics until a patient shows
benefit with a specific medication. NICE recommends that practitioners should trial antipsychotics at
optimum dosages for 6 to 8 weeks before switching to another agent. However, the evidence base
that justifies this specific duration of treatment is unclear. Because there are important safety
concerns around antipsychotics in children and adolescents (Solmi et al., 2020), minimizing
unnecessary exposure to such medications (for example in patients who are unlikely to benefit from
them) may be a sensible strategy to maximize risk-benefits trade-offs of antipsychotics in EOS.

In adults, a meta-analysis by Samara et al., (2015) demonstrated that lack of early improvement
predicted later non-response at the study endpoint with a specificity of 86% and a positive predictive
value of 90%. However, the overwhelming majority of the 34 included studies were conducted in
adults. Children and adolescents are not 'small adults' and need corresponding evidence that is
directly applicable to them. In children and adolescents, three previous randomized controlled trials
(RCTs) have examined whether lack of early improvement predicts later non-response (Correll et al.,
2013; Pagsberg et al., 2022; Taylor et al., 2021). Overall, their findings indicate that most benefits
occur early in the treatment (during the first 2 weeks) and lack of early improvement may predict
later non-response. However, clinical practice guidelines and recommendations should be based on
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all available evidence, following the intention-to-treat principle. In that way, a systematic review and
meta-analysis of those studies is highly relevant and currently needed.

We hope that the evidence that we will generate through the project will help inform practitioners
about the duration of antipsychotic treatment in EOS in their routine practice. If individuals with EOS
who do not improve early are demonstrated to be likely non-responders at the end of the
antipsychotic trial, practitioners could consider switching the patient to a different antipsychotic
earlier instead of waiting for 6-8 weeks as currently indicated in practice guidelines such as that from
NICE.

Specific Aims of the Project:

We aim to build upon the previous meta-analysis conducted with data from mostly adult studies
(Samara et al., 2015) and individual RCTs that examined this question in EOS (Correll et al., 2013;
Pagsberg et al., 2022; Taylor et al., 2021).

Specifically, this study aims to conduct a meta-analysis of RCTs examining antipsychotics (against
each other or placebo) for the treatment of schizophrenia and schizophrenia spectrum disorders
according to any operationalized criteria in children and adolescents (17 years or younger) to
evaluate whether lack of early improvement predicts later non-response or non-remission.

We hypothesize that lack of early improvement will predict both later non-response and non-
remission.

Study Design:

Meta-analysis (analysis of multiple trials together)

What is the purpose of the analysis being proposed? Please select all that apply.
Confirm or validate previously conducted research on treatment effectiveness
Participant-level data meta-analysis

Meta-analysis using data from the YODA Project and other data sources

Research on clinical trial methods

Research Methods

Data Source and Inclusion/Exclusion Criteria to be used to define the patient sample for
your study:

This study is a systematic review and meta-analysis of randomized controlled trials (RCTs) examining
antipsychotics for the treatment of early-onset schizophrenia.

We searched PubMed, CENTRAL and Embase to identify eligible studies.

In terms of the eligibility criteria, we are interested in double-blinded RCTs that recruited children or
adolescents (17 years or younger) with a primary diagnosis of schizophrenia or schizophrenia
spectrum disorders (for instance, schizoaffective disorder or schizophreniform disorder) according to
any operationalized criteria (including Diagnostic and Statistical Manual of Mental Disorders,
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International Classification of Diseases, among others) and randomized them to at least one
treatment arm of antipsychotic monotherapy. We will consider antipsychotics as eligible considering
the World Health Organization Anatomical Therapeutic Chemical Classification. We will consider
monotherapy in terms of co-occurring antipsychotics, which will not be allowed, but we will not
restrict eligibility according to concomitant psychotherapeutic/psychosocial/familial interventions.
We expect that in some studies participants will be allowed to start medications for adverse events
(for example, biperiden).

Because this analysis considers data from individual arms instead of comparative effects, RCTs that
randomized participants to at least one eligible arm (as defined above) will be eligible for inclusion.
Nevertheless, we are going to restrict eligibility to RCTs and will not consider other experimental
studies (for example, uncontrolled trials) because in those studies individuals that participate get
treatment, while in RCTs they know that chance will decide whether they get a treatment or not. This
means that the population in uncontrolled trials and RCTs can differ considerably and it cannot be
assumed that they are comparable enough to be combined in meta-analyses (Cuijpers et al., 2017).
Besides, open label or single-blind RCTs will not be eligible anyway since the outcomes (response
and remission) are subjective and knowledge of the intervention could influence outcomes.

A list of eligible studies was appended as a supplementary material. Please note that this list may be
expanded if we identify additional eligible studies. We are currently pursuing individual participant
data from sponsors through Vivli and other company-specific channels (for those which do not have
an agreement with Vivli) as well as study authors. A concomitant Vivli request has been submitted to
this proposal. We plan to conduct all analyses in the Vivli environment and will 'bring our own' data
for studies that are not currently in the platform.

Primary and Secondary Outcome Measure(s) and how they will be categorized/defined for
your study:

Our primary outcome is nonresponse at the study endpoint (6 or 8 weeks for studies requested in
YODA). Nonresponse will be defined as less than 50% reduction of the total Positive And Negative
Syndrome Scale (PANSS) or Brief Psychiatric Rating Scale (BPRS) score from baseline to endpoint.
We are considering both the PANSS and BPRS as eligible because the two scales are highly
correlated (Leucht et al., 2013). We will subtract the minimum score of 30/18 to calculate the
PANSS/BPRS percentage reductions as recommended by Leucht et al., (2007).

This definition of non-response is in accordance with the one from the previous meta-analysis in
adults (Samara et al., 2015) as well as individual RCTs in children and adolescents (Pagsberg et al.,
2022).

Our secondary outcome is nonremission at the study endpoint. Nonremission will be defined
following the international consensus criteria outlined by Andreasen et al., (2005) sans the time
requirement (that is, 6 month sustainment). Specifically, we will determine remission (and
nonremitters will be those who do not achieve remission) as simultaneous ratings of mild or less on
all the required items from the PANSS or BPRS. For studies that adopted the BPRS, we will also use
items from the Scale for the Assessment of Negative Symptoms (SANS) to evaluate overall remission
(if available); otherwise, we will just score remission based on the available BPRS items.

Main Predictor/Independent Variable and how it will be categorized/defined for your
study:

The primary predictor is lack of early improvement, defined as less than 20% reduction of the total
PANSS or BPRS score from baseline to 2 weeks. This definition of lack of early improvement is in
accordance with the one from the previous meta-analysis in adults (Samara et al., 2015) as well as
the individual RCTs in children and adolescents (Correll et al., 2013; Pagsberg et al., 2022).

In secondary analyses, we will examine the following predictors:
1) Other cutoff thresholds to determine lack of early improvement (0% or less than 5%, 10%, 15%,
20%, 25%, 30%, 40%, and 50%)
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2) Positive symptom scores (PANSS items 1 to 7; BPRS items 4, 11, 12, and 15), instead of total
scores, to determine lack of early improvement following the rationale that the degree of
improvement in positive symptoms alone could better predict nonresponse at the endpoint.

These secondary analyses are in line with the procedures adopted in the adult meta-analysis
(Samara et al., 2015).

Other Variables of Interest that will be used in your analysis and how they will be
categorized/defined for your study:

We are interested in assessing the effects of covariates on the summary estimates of sensitivity and
specificity of the primary analysis.

We will consider the following covariates:

1) sex (dichotmous: male versus female);

2) age (continuous: mean age; dichotomous: 16-18 versus =< 15 years);

3) diagnosis (for exclusion of primary diagnoses other than schizophrenia in sensitivity analysis);
4) baseline severity (continuous);

5) duration of illness (continuous);

6) medication administered (nominal; note: we will consider risperidone and paliperidone since the
latter is the primary metabolite of the former);

7) week of response assessment (nominal);

8) dosing design (dichotomous: fixed or flexible doses)

9) sponsorship (dichotomous: sponsored versus not sponsored).

Statistical Analysis Plan:

We will follow the procedures outlined in the Cochrane Handbook for Diagnostic Test Accuracy Meta-
Analyses. All procedures are described in detail below.

Although this analysis is based on single-arm data and not comparative effects, we still plan to follow
intention-to-treat (ITT) principles and consider, in our analyses, all participants that were
randomized.

We expect that some participants discontinued during the studies, and therefore there will be some
missing data at the studies endpoint.

To minimize the impact of missing data, we will include all individuals who had one post-treatment
PANSS/BPRS assessment at 4 weeks or later considering recent evidence from Taylor et al., (2021)
that found a median time until clinical response of 4 weeks for risperidone/ olanzapine. However, we
will exclude participants who discontinued the study before 4 weeks due to missing data, in
accordance with the modified ITT. For participants with time points after 4 weeks (for example, 4 and
5 weeks), we will consider the one closest to the study endpoint.

We will calculate sensitivity and specificity for each study and plot their estimates in summary
receiver-operating characteristic (SROC) plot and forest plots. Because we are interested in
estimating summary sensitivity and specificity, we will fit generalized linear mixed models (GLMM)
with R-package "Ime4" to conduct bivariate meta-analysis. The bivariate model allows for correlation
between sensitivity and specificity, and therefore is considered appropriate for diagnostic test
accuracy meta-analyses.

While our strict eligibility criteria justifies pooling studies together, heterogeneity is to be expected
(Samara et al., 2015). To address between-study variability, we will adopt a random-effects model by
adding study-level random effects. We will also assume heterogeneity and proceed to investigate
the effects of covariates by introducing them one by one as covariates in the bivariate model.

In terms of sensitivity analyses, we will re-run our analyses after excluding participants who had a
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primary diagnosis other than schizophrenia (for example, schizoaffective disorder). For studies with
endpoint later than 6 weeks, we will also run a sensitivity analysis considering the assessment at 6
weeks instead of the endpoint to increase homogeneity of measurement.

All analyses will be conducted in the Vivli Environment with R.
Software Used:

R

Project Timeline:

We will be capable of starting the project after approval in the data sharing platforms (e.q., Vivli,
YODA). We are also contacting individual authors and sponsors to enquiry about other studies that
are not available through Vivli or YODA. We are hopeful to start analyses 1st August 2024. We
expect to be able to run analyses in an additional 6 months (by 1st February 2025) and then draft
the manuscript and submit it for publication within an additional 3 months (by 1st May 2025).

Dissemination Plan:

We plan to publish an article in a leading journal in psychiatry or child and adolescent psychiatry to
describe this study and its results.

We expect that this study will be included in local and international treatment guidelines and should
contribute to inform decision making regarding antipsychotic treatment for early-onset
schizophrenia.
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