
INTRODUCTION 

R eview question / Objective To examine 
the comparative efficacy, acceptability, and 
t o l e r a b i l i t y o f p h a r m a c o l o g i c a l 

interventions, nutraceuticals, and supplementation 
for treating weight gain in individuals with 
schizophrenia-related disorders who are receiving 
antipsychotic treatment using a network meta-
analysis approach.


Rationale Schizophrenia and schizophrenia-
related disorders (Schizophrenia, Schizoaffective 
disorder, Schizophreniform disorder, Chronic 
Delusional Disorder, Brief Psychotic Disorder). 

Condition being studied A significant health 
concern in individuals with schizophrenia and 
related disorders is the widespread issue of weight 
gain. This increase in weight is a prominent side 
effect, largely driven by the antipsychotic 

medications frequently prescribed for these 
conditions. Beyond medication effects, lifestyle 
patterns can also contribute to this unhealthy 
weight trajectory.


The implications of this weight gain are substantial. 
It significantly increases the risk of developing 
various physical health complications, including 
metabolic and cardiovascular issues. Moreover, it 
can negatively impact an individual's overall well-
being, potentially affecting their willingness to 
continue treatment and influencing their self-
esteem and social interactions. 

METHODS 

Search strategy We will conduct multiple 
systematic searches without restrictions for 
language or publication period in the following 
databases: PsycINFO, PubMed, Cochrane 
CENTRAL and Scopus. We will also search in trials 
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registers l ike ClinicalTrials.gov and WHO 
International Clinical Trials Registry Platform 
(ICTRP).

We will combine MeSH terms related to weight 
gain (e.g., weight gain, obesity, overweight) and 
metabolic disturbances with those related to 
schizophrenia and psychotic disorders using the 
AND Boolean operator. Additionally, we will apply a 
search filter to include only randomised controlled 
trial studies.


Participant or population - Adults (>18 years. In 
case of studies conducted on first-episode 
patients, we will also accept a study that, by 
inclusion criteria, included patients >16 years);

- Diagnosis of schizophrenia spectrum disorders 
(such as schizophreniform or schizoaffective 
disorders), irrespective of the diagnostic criteria 
used. Studies including participants with other 
diagnoses part of the psychosis spectrum will be 
included only if participants with a diagnosis of 
schizophrenia, schizophreniform or schizoaffective 
disorders were more than 80% of the participants 
considered;

- We will separate studies in which the study 
populat ion had a prev ious exposure to 
antipsychotics for more or less than 8 weeks. The 
first population will be considered the treatment 
population, given the evidence that antipsychotic-
induced weight gain can develop quickly in the first 
weeks of treatment. The second one will be 
considered the prevention population. We will 
provide separate analyses differentiating studies 
for these two populations.


We will exclude studies where all patients, 
according to the study inclusion criteria: 


- Have comorbid psychiatric disorders, including 
substance abuse, except for tobacco use disorder;

- Have a concomitant medical illness (Genetic 
metabolic diseases, advanced kidney diseases, 
advanced liver diseases, advanced heart diseases, 
cancer, specific endocrine disorders such as 
Hyperthyroidism, Hypothyroidism, Cushing's 
syndrome, Acromegaly, Hypogonadism, Polycystic 
ovary syndrome, Subclinical hyperthyroidism, 
Subclinical hypothyroidism, Diabetes insipidus, 
Conn's syndrome);

- Are prodromal or “at risk for psychosis”.

Intervention We will include any additional 
p h a r m a c o l o g i c a l , n u t r a c e u t i c a l , a n d 
supplementation interventions in antipsychotic 
therapy to treat weight gain and metabolic 
disturbances. 

Comparator The comparator will be any active or 
non-active placebo. 

Study designs to be included Randomised trials 
(RCTs) assessing the outcome at minimum 4 
weeks, in which participants with schizophrenia 
received an additional treatment (pharmacological, 
nutraceutical or supplementation) for the treatment 
of weight gain. Quasi-randomized studies (e.g. 
allocation by day of the week) will be excluded. 
We’ll include open and blinded RCTs, with no 
language restriction. In the case of cross-over 
studies, we will use only the first cross-over phase. 
We will also include cluster-RCTs that appropriately 
applied correction for the unit of analysis or if such 
a correction can be applied post-hoc. 

Eligibility criteria  
Study Design

Randomised trials (RCTs) assessing the outcome 
at minimum 4 weeks, in which participants with 
schizophrenia received an additional treatment 
( p h a r m a c o l o g i c a l , n u t r a c e u t i c a l o r 
supplementation) for the treatment of weight gain. 
Quasi-randomized studies (e.g. allocation by day 
of the week) will be excluded. We will include open 
and blinded RCTs, with no language restriction. In 
the case of cross-over studies, we will use only the 
first cross-over phase. We will also include cluster-
RCTs that appropriately applied correction for the 
unit of analysis or if such a correction can be 
applied post-hoc. 

For all the selection criteria, we will pay attention to 
the joint randomizability of the interventions for the 
studied populations. 


Participants/population 

- Adults (>18 years. In case of studies conducted 
on first-episode patients, we will also accept a 
study that, by inclusion criteria, included patients 
>16 years);

- Diagnosis of schizophrenia spectrum disorders 
(such as schizophreniform or schizoaffective 
disorders), irrespective of the diagnostic criteria 
used. Studies including participants with other 
diagnoses part of the psychosis spectrum will be 
included only if participants with a diagnosis of 
schizophrenia, schizophreniform or schizoaffective 
disorders were more than 80% of the participants 
considered;

- We will separate studies in which the study 
populat ion had a prev ious exposure to 
antipsychotics for more or less than 8 weeks. The 
first population will be considered the treatment 
population, given the evidence that antipsychotic-
induced weight gain can develop quickly in the first 
weeks of treatment. The second one will be 
considered the prevention population. We will 
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provide separate analyses differentiating studies 
for these two populations.


We will exclude studies where all patients, 
according to the study inclusion criteria: 


- Have comorbid psychiatric disorders, including 
substance abuse, except for tobacco use disorder;

- Have a concomitant medical illness (Genetic 
metabolic diseases, advanced kidney diseases, 
advanced liver diseases, advanced heart diseases, 
cancer, specific endocrine disorders such as 
Hyperthyroidism, Hypothyroidism, Cushing's 
syndrome, Acromegaly, Hypogonadism, Polycystic 
ovary syndrome, Subclinical hyperthyroidism, 
Subclinical hypothyroidism, Diabetes insipidus, 
Conn's syndrome);

- Are prodromal or “at risk for psychosis”.


Intervention(s), exposure(s) 

We will include any additional pharmacological, 
nutraceutical, and supplementation interventions in 
antipsychotic therapy to treat weight gain and 
metabolic disturbances. 


Comparator(s)/control 

The comparator will be any active or non-active 
placebo.

Information sources PsycINFO, PubMed, 
Cochrane CENTRAL, Scopus and trial registers.


Main outcome(s) The primary outcome will be the 
body weight compared to baseline body weight. 

Additional outcome(s) 1. Variations in blood sugar 
levels (e.g., fasting glucose, haemoglobin A1c);

2. Insulin sensitivity (measured by the HOMA-IR 
index) and insulin levels;

3. Changes in blood lipid levels (e.g., total 
cholesterol, HDL, LDL, VLDL, triglycerides);

4. Blood pressure variations

5. Improvements in health-related quality of life 
and general well-being, measured by published 
rating scales (clinically meaningful change or any 
change in quality-of-life scale).

6. Change of waist circumference and waist-hip 
ratio

7. Overall symptoms of schizophrenia, measured 
by validated scales (such as the PANSS or the 
BPRS)

8 . Pos i t i ve and nega t i ve symptoms o f 
schizophrenia (measured by validated scales or 
sub-scales such as the PANSS-positive, PANSS-
negative, SANS, and SAPS);

9. Leaving the study early for any reason


10. Tolerability: adverse effects/event general or 
specific: a) at least one adverse effect/event; b) 
average endpoint/change score on general 
adverse effect scale; c) clinically important specific 
a d v e r s e e ff e c t s ( e . g . c a r d i o v a s c u l a r, 
gastrointestinal); d) suicide or death.

Data management  
Study Data

● Trial registration

● Number of study arms

● Study design

● Intervention duration

● Inclusion and exclusion criteria

● Diagnostic criteria used

● Presence of special populations

● Characteristics of special population

● Intervention duration

● Presence of follow-up

● Duration of follow-up

● Blinding type

Arms Data

● The number of patients randomised

● Intervention details

● Antipsychotics assumed, including mean doses 
and the relative standard deviations

● Diagnosis distribution

● Mean age and relative standard deviation

● Duration of illness (in months)

● Male/Female Ratio

● Ethnicity distribution

● Treatment duration

● Total dropouts

● Dropouts due to adverse events

● Dropouts due to inefficacy

Outcomes Data

● Number of analysed patients for each type of 
outcome

● For continuous outcomes, we will extract the 
mean, standard deviations, standard error, or 
confidence interval. For overall schizophrenia 
symptoms, since different studies might not have 
used the same scale, we will adopt the following 
hierarchy for consistency. Firstly, we will consider 
the mean change in the PANSS total score from 
baseline to endpoint. If that is unavailable, we will 
use the mean change in the BPRS. If neither of 
these is available, we will use the mean values at 
the endpoint for either the PANSS or BPRS. We will 
only consider results from other rating scales if the 
scale has been published in a peer-reviewed 
journal, as unvalidated schizophrenia scales have 
been shown to exaggerate differences.

● For dichotomous outcomes, we will extract the 
absolute number of events.

Quality assessment / Risk of bias analysis AR 
and a second reviewer will independently assess 
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risk of bias using the revised Cochrane Risk of 
Bias tool, RoB 2.0 among studies evaluating the 
primary outcome.


The following domains will be assessed:

1. Risk of bias arising from the randomization 
process

2. Risk of bias due to deviations from the intended 
interventions (effect of assignment to intervention) 

3. Risk of bias due to missing outcome data 

4. Risk of bias in measurement of the outcome 

5. Risk of bias in selection of the reported result 

6. Overall risk of bias, as calculated by the 
algorithm described in Sterne JAC, Savović J, 
Page MJ, Elbers RG, Blencowe NS, Boutron I et al. 
RoB 2: a revised tool for assessing risk of bias in 
randomised trials. BMJ 2019; 366:l4898. 

Any disagreement will be resolved through 
discussion. Where necessary, the authors of the 
studies will be contacted for further information.


Strategy of data synthesis We will provide 
separate analyses, differentiating for populations 
with at least 8 weeks of exposure to antipsychotics 
and without. The first group will be considered the 
treatment population, given the evidence that 
antipsychotic-induced weight gain can develop in 
the first weeks of treatment. The second one will 
be conisdered the prevention population. 


Transitivity: Assessment of the transitivity 
assumption will be done by investigating the 
distribution of clinical and methodological variables 
that can act as effect modifiers across treatment 
comparisons. If the collected studies appear to be 
sufficiently similar in the distribution of effect 
modifiers, we will conduct a random-effects 
network meta-analysis in a frequentist setting to 
synthesise all evidence for each outcome. If the 
estimation of the relative treatment effects is 
precise, then we will obtain a ranking of all 
treatments using the surface under the cumulative 
ranking curve (SUCRA). Heterogeneity will be 
assessed by estimating the common variance of 
the random-effects distribution. 


Consistency: Consistency will be evaluated by 
separating direct evidence from indirect evidence 
provided by the entire network, and then testing 
the agreement of these two pieces of evidence, 
and applying the design-by-treatment interaction 
test. 


Continuous outcomes: We will calculate effect size 
as mean difference (MD) for the following 
outcomes, since they are collected using 
comparable methods: weight, BMI, blood sugar 
levels, blood lipid levels, blood pressure variations 

and waist circumference. Instead, we will calculate 
standardized mean difference (SMD) for the 
subsequent outcome because we expect that they 
will be assessed with different methods among 
studies (e.g. schizophrenia overall symptoms 
assessed by PANSS or BPRS): overall symptoms 
of schizophrenia, quality of life and well-being 
scales (as we can not assume a common 
estimation for this outcome). Analyses will be 
performed in accordance with the ITT principle 
when possible. Handling missing standard 
deviations: If only standard errors (SE) are provided 
instead of standard deviations (SD), we will convert 
the SEs to SDs. In cases where both SDs and SEs 
are unavailable and cannot be obtained from the 
authors, we will estimate the SDs using confidence 
intervals or p-values following the guidelines in 
Section 7.7.3 of the Cochrane Handbook for 
Systematic Reviews of Interventions. Alternatively, 
we will use the average SD from the other studies.

Dichothoumous outcomes: The effect size for 
dichotomous outcomes will be the odds ratio (OR) 
and its 95% confidence interval (CI).


Publication bias: We will examine potential 
publication bias (presence of small study effects) 
by ‘comparison-adjusted funnel plots’. To extend 
funnel plots into network meta-analysis, we must 
remember that studies estimate effects for various 
comparisons, so there isn't a single reference line 
to judge symmetry. Consequently, prior to utilizing 
this plot, we need to arrange the treatments in a 
meaningful sequence and make assumptions 
about the differences between small and large 
studies. Each comparison in the plot will be 
depicted by a distinct coloured marker.

Statistical software: R (meta and netmeta 
packages). 

The confidence in the results about the primary 
outcome will be evaluated using the CINeMA 
framework and software (http://cinema.ispm.ch/
model/CINeMA_paper.pdf).

Subgroup analysis  
The following potential effect moderators of the 
primary outcome will be explored by subgroup 
analyses:

a) Studies in which the population had a previous 
exposure to antipsychotics of at least 8 weeks.

b) Studies conducted in first-episode patients

c) Studies with or without industry sponsorship.

Sensitivity analysis  
Sensitivity Analysis

We will perform a sensitivity analysis by 
distinguishing between evaluations with a low risk 
of bias and those with some concerns or a high 
risk of bias for the following outcomes:
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● Weight gain or body mass index (BMI) compared 
to baseline body weight or BMI.


Meta-regressions

The following potential effect moderators of the 
primary outcome will be explored by meta-
regressions:

a) Baseline Weight

b) Baseline Overall symptomatology. We will take 
into account whether the PANSS scale was used in 
its 1-7 or 0-6 scale form.

c) Mean participants' age.

Country(ies) involved Italy, Germany. 

Keywords Schizophrenia, Weight, Antipsychotics. 
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