
 1 

eAppendix 
 

Antipsychotic dose, dopamine D2 receptor occupancy and 

extrapyramidal side-effects: a systematic review and dose-response 

meta-analysis 

 

Corresponding author: 

Spyridon Siafis (spyridon.siafis@tum.de)  

 

mailto:spyridon.siafis@tum.de


 2 

Table of Contents 

eAppendix-1: PRISMA checklist ........................................................................................................... 4 

eAppendix-2: Protocol........................................................................................................................... 7 

PROSPERO registration ...................................................................................................................... 7 

Difference between protocol and review ............................................................................................. 7 

References ......................................................................................................................................... 10 

eAppendix-3: Search strategy and flow diagram ............................................................................. 11 

Search strategy .................................................................................................................................. 11 
Studies identified in previous work ................................................................................................ 11 
The search in the Cochrane Schizophrenia Group’s Study-Based Register ................................ 11 
An update search in PubMed ........................................................................................................ 11 
An update search in CSzG’s register............................................................................................. 12 
An update search in PubMed and CENTRAL ............................................................................... 12 

PRISMA flow Diagram ....................................................................................................................... 14 

References ......................................................................................................................................... 14 

eAppendix-4: Characteristics of included studies ........................................................................... 16 

Table of characteristics of included studies ....................................................................................... 16 

Table of studies in people with an acute exacerbation of chronic schizophrenia ............................. 49 

Table of studies in people with predominant negative symptoms ..................................................... 50 

Table of studies in people with first-episode schizophrenia .............................................................. 50 

References ......................................................................................................................................... 50 

eAppendix-5: Risk of bias assessments ........................................................................................... 58 

Table of risk of bias assessments for individual studies (Cochrane risk of bias tool 1) .................... 58 

Summary of risk of bias of included studies assessed by Cochrane risk of bias tool 1 .................... 63 

References ......................................................................................................................................... 63 

eAppendix-6: Heterogeneity assessments ....................................................................................... 64 

Variance partition coefficients (VPC) for dose-response curves of individual antipsychotics ........... 65 

eAppendix-7: Sensitivity analyses ..................................................................................................... 66 

Separate dose-response meta-analyses for continuous and dichotomous outcomes of 
extrapyramidal side-effects ................................................................................................................ 66 

We conducted separate analyses for the different outcome measures contributing to the main 
analysis: ............................................................................................................................................. 66 

Different formulations of antipsychotics ............................................................................................. 66 

Excluding studies with certain characteristics and using different knot points .................................. 67 

Separate dose-response meta-analyses for continuous and dichotomous outcomes of 
extrapyramidal side-effects ................................................................................................................ 68 

Dose-response curves of different formulations of antipsychotics .................................................... 69 

Dose-response curves of sensitivity analyses of excluding non-dose-finding RCTs, open RCTs, 
studies in treatment resistant schizophrenia, and of using different knot points ............................... 70 

eAppendix-8: Small-study effects assessment ................................................................................ 71 



 3 

Haloperidol ......................................................................................................................................... 72 

Lurasidone ......................................................................................................................................... 72 

Olanzapine ......................................................................................................................................... 73 

Paliperidone ....................................................................................................................................... 73 

Risperidone ........................................................................................................................................ 74 

References ......................................................................................................................................... 74 

eAppendix-9: Confidence in the evidence using the GRADE approach ........................................ 75 

Approach ............................................................................................................................................ 75 
Risk of bias..................................................................................................................................... 75 
Reporting bias ................................................................................................................................ 75 
Indirectness .................................................................................................................................... 75 
Inconsistency ................................................................................................................................. 75 
Impression...................................................................................................................................... 75 

Reference........................................................................................................................................... 76 

Confidence in the evidence for dose-response curves of individual antipsychotics ......................... 77 

eAppendix-10: Relationship between the D2R occupancy and the risk of EPS ............................ 79 

Individual antipsychotics .................................................................................................................... 79 

Combined D2R antagonists ................................................................................................................ 79 
Confidence in the evidence using the GRADE approach for relationship between D2R occupancy 
and risk of EPS (D2R antagonists combined, thus not including aripiprazole) .............................. 79 
VPC for the D2R occupancy analysis for combined antipsychotics ............................................... 80 

References ......................................................................................................................................... 80 

eAppendix-11: Risk of EPS at recommended and near-maximal effective doses of antipsychotics
 ............................................................................................................................................................... 81 

Dose-response curves for EPS  and recommended dose ranges of antipsychotics ........................ 82 

Table of the risk for EPS at recommended and near-maximal doses of antipsychotics ................... 83 

References ......................................................................................................................................... 83 

eAppendix-12: Abbreviations ............................................................................................................. 84 

 



 4 

eAppendix-1: PRISMA checklist 
Section and 
Topic  

Item 
# 

Checklist item  
Location where 
item is reported  

TITLE   

Title  1 Identify the report as a systematic review. 1 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist. 2-3 (the risk of bias 
methods was not 
reported given the 
word count limits) 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of existing knowledge. 4 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses. 4 

METHODS   

Eligibility criteria  5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. 5-6 

Information 

sources  
6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify 

studies. Specify the date when each source was last searched or consulted. 
6, eAppendix-3 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. eAppendix-3 

Selection 

process 
8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers 

screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation 
tools used in the process. 

6 

Data collection 
process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, 
whether they worked independently, any processes for obtaining or confirming data from study investigators, and if 
applicable, details of automation tools used in the process. 

6 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome 

domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide 
which results to collect. 

6-7, eAppendix-2 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding 
sources). Describe any assumptions made about any missing or unclear information. 

 

Study risk of 

bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many 

reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used 
in the process. 

6-7, eAppendix-2 

Effect 
measures  

12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of 
results. 

7, eAppendix-2 
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Section and 
Topic  

Item 
# 

Checklist item  
Location where 
item is reported  

Synthesis 

methods 
13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention 

characteristics and comparing against the planned groups for each synthesis (item #5)). 
7 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary 
statistics, or data conversions. 

7, eAppendix-2 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. 7-8, eAppendix-2 

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, 
describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) 
used. 

7-8 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-

regression). 
8 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. 8 

Reporting bias 

assessment 
14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). 8-9, eAppendix-2 

Certainty 

assessment 
15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. 8-9, eAppendix-2 

RESULTS   

Study selection  16a Describe the results of the search and selection process, from the number of records identified in the search to the number 

of studies included in the review, ideally using a flow diagram. 

10, eAppendix-3, 

Figure-1 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. n.a. 

Study 

characteristics  
17 Cite each included study and present its characteristics. eAppendix-4 

Risk of bias in 

studies  
18 Present assessments of risk of bias for each included study. eAppendix-5 

Results of 
individual 
studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect 
estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots. 

Dose-responses 
were not conducted 
in the study level 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. 10 

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate 
and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe 
the direction of the effect. 

10-16 

20c Present results of all investigations of possible causes of heterogeneity among study results. 10-16, eAppendix-6 

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. 14,  eAppendix-7 

Reporting 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. 10-14, eAppendix-8, 
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Section and 
Topic  

Item 
# 

Checklist item  
Location where 
item is reported  

biases eAppendix-10 

Certainty of 

evidence  
22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. 10-16, Figure-2, 

Figure-3, Figure-4, 
eAppendix-9, 
eAppendix-10 

DISCUSSION   

Discussion  23a Provide a general interpretation of the results in the context of other evidence. 16-19 

23b Discuss any limitations of the evidence included in the review. 16-17 

23c Discuss any limitations of the review processes used. 19-21 

23d Discuss implications of the results for practice, policy, and future research. 18-19 

OTHER INFORMATION  

Registration 
and protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review was 
not registered. 

5, eAppendix-2 

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. 5, eAppendix-2 

24c Describe and explain any amendments to information provided at registration or in the protocol. 5, eAppendix-2 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. 23 

Competing 

interests 
26 Declare any competing interests of review authors. 23 

Availability of 

data, code and 
other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data 

extracted from included studies; data used for all analyses; analytic code; any other materials used in the review. 

n.a. Available upon 

reasonable request 
to the corresponding 
author  

 
From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 
10.1136/bmj.n71 

For more information, visit: http://www.prisma-statement.org/

http://www.prisma-statement.org/
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eAppendix-2: Protocol  
PROSPERO registration 
 
Stefan Leucht, Tasnim Hamza, Spyridon Siafis, Hui Wu, Johannes Schneider-Thoma, 
John Davis. Dose-response a meta-analysis of the efficacy and side-effects of 
antipsychotic drugs in schizophrenia. PROSPERO 2020 CRD42020181467 Available 
from:  

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020181467 

The registered protocol outlined the methodology of multiple publications of dose-
response meta-analyses, including the current study on antipsychotic-induced 
extrapyramidal side-effects. Data extraction for this study began prior to the 
submission of the protocol to PROSPERO, as clearly indicated in the registration. 

Difference between protocol and review 

Primary outcome: We had planned to use the mean change from baseline to endpoint 
of extrapyramidal side-effects (EPS) rating scales, analysed with standardized mean 
difference (SMD), for the primary outcome. However, these data were heavily skewed 
which would yield misleading conclusions (see eAppendix-7). Furthermore, the main 
rating scale used in the studies, the Simpson Angus Scale (SAS), has been used in 
different ways, i.e., total scores were used divided or not divided by items, which made 
it not always possible to differentiate standard deviations from standard errors in these 
cases. Wrong assumptions would lead to confusing interpretations. For these reasons, 
we used the planned secondary outcome, number of participants who used at least 
once antiparkinsonian medication (often used as a proxy measure of global EPS and 
it was analysed with odds ratios, ORs), as the primary outcome. When data were not 
available, we used number of participants with at least one treatment emergent EPS 
(ORs) as a proxy. If both dichotomous data were not available, we analyzed mean 
change from baseline to endpoint of EPS scales with SMDs and transformed them to 
ORs, using the approach of Hasselblad and Hedges (1). To test the robustness of the 
results, we reported each outcome separately in the sensitivity analyses (see 
eAppendix-7).  
 
Different formulations: We pooled different formulations of antipsychotics to 
summarize the current available data in the main analysis and tested different 
formulations separately in the sensitivities analyses to show whether their risks of EPS 
were different from each other (see eAppendix-7). In case of long-acting injections, we 
converted the dose to daily equivalents similar to our previous meta-analysis (2). 
 
Sensitivity analysis for subgroups: We conducted sensitivity analyses in adults with 
acute exacerbation of chronic schizophrenia, but not for the other patient subgroups, 
i.e., predominant negative symptoms and first-episode schizophrenia, given the 
sparse data (see eAppendix-7). 
 
Knot points: Knot points at the 10th, 50th and 90th were used for asenapine, because 
the a priori defined 25th, 50th and 75th quantiles could not form three unique knot points 
for it. A sensitivity analysis was also conducted by using knot points at 10th, 50th and 
90th (eAppendix-7). 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020181467


 8 

 
Pooled risk in the placebo group and interpretation of the odds ratios (OR):  We 
interpretated the magnitudes of ORs, i.e., small (OR=1.52), medium (OR=2.74) and 
large (OR=4.72), using the method of Chen et al 2010 and assuming a control risk of 
5% (3). In particular, we calculated the pooled risk in the placebo group with a random-
effects meta-analysis of proportions using logit transformation (back-transformed for 
presentation). The pooled risk of patients on the placebo group to receive 
antiparkinsonian medication was 8.74% 95%CI[7.25%, 10.49%] (n=65, N=6409, 
I2=76.3%), and to have at least one extrapyramidal side-effect was 5.29% 
95%CI[4.17%, 6.70%] (n=73, N=7784, I2=76.9%). Therefore, the mean pooled risk in 
the placebo group could be between 5-10%. We used an assumed control risk of 5% 
to interpret the magnitude of the ORs as reported above. Assuming a control risk of 
10%, then the magnitudes of ORs could be interpreted as small (OR=1.46), medium 
(OR=2.50) and large (OR=4.14). The interpretation of the findings did not change 
whether a control risk of 5% or 10% was used. 
 
Heterogeneity assessment: Variance partition coefficients (VPC) were used to 
complement the heterogeneity assessment in addition to clinical judgement and visual 
inspection (see eAppendix-8). VPC could be interpreted similar to the I-squared (4), 
and we considered substantial heterogeneity when the median VPC was >50%.   
 
Small-study effects: We investigated small-study effects, when there were at least 10 
studies available, with funnel plots of pairwise meta-analysis comparing antipsychotic 
(any dose combined) versus placebo and a meta-regression for sample size. We 
preferred this approach instead of an Egger’s test (correlation between ORs and 
standard error) and Peter’s test (weighting using number of events was not possible, 
given that ORs were also estimated from continuous data)(5). We also conducted a 
dose-response meta-regression analysis for study sample size in order to investigate 
small-study effects in a similar way to a previous dose-response meta-analysis (see 
eAppendix-9) (6). 
 
Dopamine 2 receptor (D2R) occupancy and risk of EPS: We post-hoc explored the 
relationship between D2R occupancy and the ORs for EPS.  
We first estimated the median D2R occupancy from the daily dose (mg/d) of eight 
antipsychotics (but no available data for clozapine) using formulas presented in a 
previous meta-analysis of Lako et al 2013 (7). The formulas, their methodology and 
their limitations are presented below. There were no readily available formulas in this 
meta-analysis for the other antipsychotics (i.e., asenapine, brexpiprazole, cariprazine, 
iloperidone, lumateperone, lurasidone, paliperidone, sertindole, zotepine), which were 
subsequently not considered in this analysis.  
Then, we plotted the dose-response curves using the D2R occupancy in the x-axis 
using the above-mentioned formulas. Given that the individual drugs had a similar 
occupancy-curve (except for the dopamine partial agonist aripiprazole), we further 
explored this relationship and conducted a dose-response meta-analysis using the 
estimated D2R occupancy instead of the dose and combining the above-mentioned 
antipsychotics, except for aripiprazole. In this analysis, we set knot points at 25th, 50th, 
75th of D2R occupancies >50%, given that we expect changes at this part of the curve 
(8) (eAppendix-10).  
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Estimating the median D2R occupancy from the daily dose using formulas provided by 
the meta-analysis of Lako et al 2013 (7): The previous meta-analysis of Lako et al 
2013 provided precise and reliable estimates of the median D2R occupancy from the 
daily doses of eight antipsychotics (see table below), which could be used in 
epidemiological studies investigating D2R-related adverse events like extrapyramidal 
side-effects (7).  
The authors used individual-participant-data from 51 molecular imaging studies 
investigating the relationship between D2R occupancy and daily dose in 606 patients 
with schizophrenia.  
They estimated the median dose-occupancy functions  for each antipsychotic (see 
table below) by applying mixed-effects nonlinear regression and Michaelis-Menten 
models, i.e.:  

𝐷2𝑅 𝑜𝑐𝑐𝑢𝑝𝑎𝑛𝑐𝑦 (%) =  𝑂𝑐𝑐𝑀𝑎𝑥 ∗ 
𝑑𝑜𝑠𝑒 (

𝑚𝑔
𝑑

)

𝑂𝑐𝑐𝐷50 + 𝑑𝑜𝑠𝑒 (
𝑚𝑔
𝑑

)
 

 
The OccD50 represents the dose (in mg/d) at which 50% of the D2R are occupied. 
The OccMax represents the maximum achievable D2R occupancy by an antipsychotic 
in the population. Two models are generally used to estimate the OccMax: 
- Constrained models assume that at almost infinite doses of antipsychotics, all D2R can 

be occupied, and hence OccMax is set at 100%. While such models can be biologically 
plausible and have been preferred in some instances (9), the assumption of OccMax=100% 
may not always hold, and it has not been confirmed in human imaging studies (9, 10).  

- Unconstrained models are, however, more flexible, as they can estimate the OccMax 
without limiting it to 100%. As a result, they have often outperformed constrained models, 
as observed in various studies., e.g., (7, 10). The meta-analysis by Lako et al. in 2013 
also employed this approach, which led to reliable models of dose-occupancy 
relationships (7). However, it is important to acknowledge that there is no universally 
accepted gold standard method, and the accuracy of such estimations is limited to the 
assumptions of the underlying models. 

The formulas and their limitations for each of the eight antipsychotics are presented 
below in the table. Lako et al 2013 found that was generally considerable 
interindividual variability and heterogeneity across studies (7).  
 
Table of formulas to estimate the median D2R occupancy from the daily dose of eight antipsychotics as 
presented in Lako et al 2013.(7) 

Antipsychotic Formula between D2R 
occupancy (%) and daily dose 
(mg/d) 

Comments and limitations 

Amisulpride 
𝐷2𝑅 =

85 ∗ 𝑑𝑜𝑠𝑒 

(𝑑𝑜𝑠𝑒 + 137)
 

n.a. 

Aripiprazole 
𝐷2𝑅 =

86.9 ∗ 𝑑𝑜𝑠𝑒 

(𝑑𝑜𝑠𝑒 + 0.25)
 

The formula was based on data 
from one study and doses mainly 
between 10-30mg/d. However, 
smaller doses <10mg/d were also 
included in our review. 

Clozapine 
𝐷2𝑅 =

61.7 ∗ 𝑑𝑜𝑠𝑒 

(𝑑𝑜𝑠𝑒 + 125)
 

There were no available data in our 
analysis. 

Haloperidol 
𝐷2𝑅 =  

91.9 ∗ 𝑑𝑜𝑠𝑒 

(𝑑𝑜𝑠𝑒 + 0.65)
 

The formula was mainly based for 
doses below or equal to 20mg/d. 
However, doses >20mg/d were 
also considered in our review. 

Olanzapine 
𝐷2𝑅 =  

96.5 ∗ 𝑑𝑜𝑠𝑒 

(𝑑𝑜𝑠𝑒 + 6.46)
 

n.a. 
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Quetiapine 
𝐷2𝑅 =  

49.1 ∗ 𝑑𝑜𝑠𝑒 

(𝑑𝑜𝑠𝑒 + 352)
 

n.a. 

Risperidone 
𝐷2𝑅 =

92.4 ∗ 𝑑𝑜𝑠𝑒 

(𝑑𝑜𝑠𝑒 + 1.07)
 

n.a. 

Ziprasidone 
𝐷2𝑅 =  

82.9 ∗ 𝑑𝑜𝑠𝑒 

(𝑑𝑜𝑠𝑒 + 41.7)
 

The formula was mainly based on 
doses 80-200mg/d. However, 
doses >200mg/d were also 
included in our review. 

 
Confidence in the evidence: We used the GRADE approach to assess the confidence 
of the evidence (see eAppendix-9). 
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eAppendix-3: Search strategy and flow diagram 
 
Search strategy 
1. Studies identified in previous work (115 studies) 
2. A search in the Cochrane Schizophrenia Group’s (CSzG) Study-Based Register of Trials 

for studies comparing two doses of SGAs/Haloperidol (inception to 9th Mar 2020) (1271 
reports) 

3. An update search in PubMed (9th Mar 2020 to 14th Jun 2021) (394 reports) 

4. An update search in CSzG’s register (17th April 2020 to 6th March 2022) (1886 reports) 

5. An update search in PubMed (1st Mar 2022 to 17th Feb 2023) (975 reports) and 

CENTRAL (1st Mar 2022 to 20th Feb 2023) (139 reports) 

Studies identified in previous work  
We have done exhausted searches for the previously published meta-analyses, from 
which we identified 115 eligible studies, the dose-response meta-analysis of 
antipsychotic drugs for acute schizophrenia (1), the network meta-analysis of acute 
treatment for schizophrenia (2), meta-analyses in patients with first episode (3), in 
treatment-resistant schizophrenia (4) and predominant negative symptoms (5). 
Details in the search strategies and study identification can be found in the respective 
reviews. 
Search Results: 115 studies. 

 

The search in the Cochrane Schizophrenia Group’s Study-Based Register 
A detailed description of the registry can be found in the Cochrane Schizophrenia 
Group’s website: https://schizophrenia.cochrane.org/ and the references:(6-9) 
Date: 9th March 2020 
Strategy: (*Amisulpride Dosage* OR *Aripiprazole Dosage* OR *Asenapine Dosage* 
OR *Brexpiprazole Dosage* OR *Cariprazine Dosage* OR *Clozapine Dosage* OR 
*Haloperidol Decanoate Dosage* OR *Haloperidol Dosage* OR *Iloperidone Dosage* 
OR *Lumateperone Dosage* OR *Lurasidone Dosage* OR *Olanzapine Dosage* OR 
*Paliperidone Dosage* OR *Paliperidone Palmitate Dosage* OR *Quetiapine Dosage* 
OR *Risperidone Dosage* OR *Sertindole Dosage* OR *Ziprasidone Dosage* OR 
*Zotepine Dosage*) in Pairwise Comparison Field of Study Records  
Search Results: There were 1249 references from 357 studies. 

 

An update search in PubMed  
Our research group has done a broader update search in PubMed, which we have 
used and adapted to this project 
Date: 14th June 2021  
Strategy: (amisulpride OR aripiprazole OR asenapine OR benperidol OR 
brexpiprazole OR cariprazine OR chlorpromazine OR clopenthixol OR clozapine OR 
flupenthixol OR fluphenazine OR fluspirilene OR haloperidol OR Iloperidone OR 
levomepromazine OR methotrimeprazine OR loxapine OR lumateperone OR 
lurasidone OR molindone OR olanzapine OR paliperidone OR penfluridol OR perazine 
OR perphenazine OR pimozide OR quetiapine OR sertindole OR sulpiride OR 
thioridazine OR thiothixene OR trifluoperazine OR ziprasidone OR zotepine OR 
zuclopenthixol OR risperidone) AND random* from 9.3.2020 to 14.6.2021 
Search Results: 394 reports.  

https://schizophrenia.cochrane.org/
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An update search in CSzG’s register  
We searched all the reports added to the register from 17 April 2020 to 06 March 2022.  

Search Results: 1886 reports. 

 

An update search in PubMed and CENTRAL 

During a revision of the manuscript, we conducted an update in Pubmed and 
CENTRAL.  
Search Results: 975 in PubMed and 139 in CENTRAL 
 
Strategy in PubMed: 

#1 (Acepromazine or Acetophenazine or Amisulpride or Aripiprazole or Asenapine or 
Benperidol or Blonanserin or Bromperidol or Butaperazine or Carpipramine or 
Chlorproethazine or Chlorpromazine or Chlorprothixene or Clocapramine or 
Clopenthixol or Clopentixol or Clothiapine or Clotiapine or Clozapine or Cyamemazine 
or Cyamepromazine or Dixyrazine or Droperidol or Fluanisone or Flupehenazine or 
Flupenthixol or Flupentixol or Fluphenazine or Fluspirilen or Fluspirilene or Haloperidol 
or Iloperidone or Levomepromazine or Levosulpiride or Lithium or Loxapine or 
Loxapinsuccinate or Lurasidone or Lumateperone or Melperone or Mepazine or 
Mesoridazine or Methotrimeprazine or Molindone or Moperone or Mosapramine or 
Olanzapine or Oxypertine or Paliperidone or Penfluridol or Perazine or Periciazine or 
Pericyazine or Perospirone or Perphenazine or Pimozide or Pipamperone or 
Pipothiazine or Pipotiazine or Prochlorperazine or Promazine or Promethazine or 
Prothipendyl or Quetiapine or Remoxipiride or Reserpine or Riospirone or Risperdal or 
Risperidone or Seroquel or Sertindole or Stelazine or Sulpiride or Sultopride or 
Thiopropazate or Thioproperazine or Thioridazine or Tiospirone or Thiothixene or 
Tiapride or Tiotixene or Trifluoperazine or Trifluperidol or trifluoperidol or Triflupromazine 
or trifluperazine or Veralipride or Ziprasidone or Zotepine or Zuclopenthixol) 

186333 

#2 (Antipsychoti* or Anti-psychotic* or Neurolepic* or Neurolept*) 153961 

#3 "Antipsychotic Agents"[Mesh] 58729 

#4 #1 OR #2 OR #3 240254 

#5 ((randomized controlled trial[pt]) OR (controlled clinical trial[pt]) OR (randomized[tiab]) 
OR (placebo[tiab]) OR (drug therapy[sh]) OR (randomly[tiab]) OR (trial[tiab]) OR 
(groups[tiab])) NOT (animals[mh] NOT humans[mh]) 

4941678 

#6 "Schizophrenia"[Mesh] 114012 

#7 "Paranoid Disorders"[Mesh] 4246 

#8 (schizo* or hebephreni* or oligophreni* or psychotic* or psychosis or psychoses) 256664 

#9 #7 OR #8 OR #9 258448 

#10 #4 AND #5 AND #9 38932 

#11 #10 Filters: from 2022/3/1-3000/12/12 975 

Date: 17.02.2023 
 
Strategy in CENTRAL: 

#1 (Acepromazine or Acetophenazine or Amisulpride or Aripiprazole or Asenapine or 
Benperidol or Blonanserin or Bromperidol or Butaperazine or Carpipramine or 
Chlorproethazine or Chlorpromazine or Chlorprothixene or Clocapramine or 
Clopenthixol or Clopentixol or Clothiapine or Clotiapine or Clozapine or Cyamemazine 
or Cyamepromazine or Dixyrazine or Droperidol or Fluanisone or Flupehenazine or 
Flupenthixol or Flupentixol or Fluphenazine or Fluspirilen or Fluspirilene or Haloperidol 
or Iloperidone or Levomepromazine or Levosulpiride or Lithium or Loxapine or 
Loxapinsuccinate or Lurasidone or Lumateperone or Melperone or Mepazine or 
Mesoridazine or Methotrimeprazine or Molindone or Moperone or Mosapramine or 
Olanzapine or Oxypertine or Paliperidone or Penfluridol or Perazine or Periciazine or 
Pericyazine or Perospirone or Perphenazine or Pimozide or Pipamperone or 
Pipothiazine or Pipotiazine or Prochlorperazine or Promazine or Promethazine or 
Prothipendyl or Quetiapine or Remoxipiride or Reserpine or Riospirone or Risperdal or 
Risperidone or Seroquel or Sertindole or Stelazine or Sulpiride or Sultopride or 
Thiopropazate or Thioproperazine or Thioridazine or Tiospirone or Thiothixene or 

20722 
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Tiapride or Tiotixene or Trifluoperazine or Trifluperidol or trifluoperidol or Triflupromazine 
or trifluperazine or Veralipride or Ziprasidone or Zotepine or Zuclopenthixol): ti, ab, kw 

#2 (Antipsychoti* or Anti-psychotic* or Neurolepic* or Neurolept*): ti, ab, kw 328 

#3 MeSH descriptor: [Antipsychotic Agents] 5600 

#4 #1 OR #2 OR #3 22503 

#5 MeSH descriptor: [Schizophrenia] 8975 

#6 MeSH descriptor:  [Paranoid Disorders] 113 

#7 (schizo* or hebephreni* or oligophreni* or psychotic* or psychosis or psychoses): ti, ab, 
kw 

12063 

#8 #5 OR #6 OR #7 18145 

#9 #4 AND #8 7475 

#10 #9 in Trials 7286 

#11 #10 with Cochrane Library publication date from March 2022 to March 2023 139 

Date: 20.02.2023 
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PRISMA flow Diagram 
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eAppendix-4: Characteristics of included studies  
Table of characteristics of included studies  

Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Arvanitis 1997(1) 

Placebo 0 51 14 

6 
acute exacerbation of (sub-) chronic 
schizophrenia 
(DSM-III-R) 

Haloperidol 12 52 16 

Quetiapine_IR 75 53 n.i. 

Quetiapine_IR 150 48 n.i. 

Quetiapine_IR 300 52 n.i. 

Quetiapine_IR 600 51 n.i. 

Quetiapine_IR 750 54 n.i. 

Barnas 2001(2) 

Zotepine 150 6 9.4 

4 
acute exacerbation of schizophrenia 
(DSM-IV) 

Zotepine 300 6 8.7 

Beasley 1996a(3) 

Placebo 0 50 14 

6 
schizophrenia 
(DSM-III-R) 

Olanzapine 1 52 16 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Olanzapine 10 50 18 

Beasley 1996b(4) 

Placebo 0 68 13 

6 
acute exacerbation of schizophrenia 
(DSM-III-R) 

Haloperidol 16.4 69 15 

Olanzapine 6.6 65 n.i. 

Olanzapine 11.6 64 n.i. 

Olanzapine 16.3 69 n.i. 

Beasley 1997(5) 

Haloperidol 17.6 81 12.6 

6 
acute exacerbation of schizophrenia 
(DSM-III-R) 

Olanzapine 1 88 n.i. 

Olanzapine 6.7 87 n.i. 

Olanzapine 11.3 86 n.i. 

Olanzapine 16.4 89 n.i. 

Boyer 1995(6) Placebo 0 34 9.75 6 
predominant negative symptoms of 
schizophrenia 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Amisulpride 100 34 n.i. 
(DSM-III and Andreasen's criteria for negative 
schizophrenia) 

Amisulpride 300 36 n.i. 

Cantillon 2014(7) 

Placebo 0 39 n.i. 

4 
acute exacerbation of schizophrenia or 
schizoaffective disorder 
(DSM-IV-TR) 

Aripiprazole 15 20 n.i. 

Canuso 2010b(8) 

Placebo 0 107 10.5 

6 
acute exacerbation of schizoaffective disorder 
(DSM-IV) 

Paliperidone 5.7 109 n.i. 

Paliperidone 11.6 100 n.i. 

Casey 2008(9) 

Placebo 0 119 n.i. 

6 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Risperidone 6 120 n.i. 

Chouinard 1993(10) 

Placebo 0 22 16 

8 
chronic schizophrenia 
(DSM-III-R) 
 

Haloperidol 20 21 16 

Risperidone 2 24 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Risperidone 6 22 16 

Risperidone 10 22 n.i. 

Risperidone 16 24 n.i. 

Citrome 2021(11) 

Placebo 0 206 15.7 

6 
acute exacerbation of schizophrenia 
(DSM-V) 

Asenapine_HP3070 3.8 205 15.7 

Asenapine_HP3070 7.6 206 15.7 

Cooper 2000a(12) 

Placebo 0 53 10.28 

8 
acute episode of schizophrenia or acute 
exacerbation of (sub-) chronic schizophrenia 
(DSM-III-R) 

Zotepine 240.57 53 10.78 

Coppola 2011(13) 

Placebo 0 65 11.9 

6 
acute exacerbation of schizophrenia 
(DSM-IV) 

Paliperidone 1.5 66 16.6 

Paliperidone 6 70 15.3 

Correll 2015(14) Placebo 0 184 12.3 6 
schizophrenia 
(DSM-IV-TR) 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Brexpiprazole 0.25 90 13 

Brexpiprazole 2 182 13 

Brexpiprazole 4 180 12.8 

Correll 2020(15) 

Placebo 0 150 n.i. 

4 
acute exacerbation of schizophrenia 
(DSM-5) 

Lumateperone 40 150 n.i. 

Lumateperone 60 150 n.i. 

Correll 2020b(16) 

Placebo 0 147 14.6 

12 
acute exacerbation of schizophrenia 
(DSM-5) 

Risperidone_ISM 75a 145 16.1 

Risperidone_ISM 100a 146 15.9 

Corrigan 2004(17) 

Placebo 0 87 14.2 

6 
schizophrenia 
(DSM-IV) 

Olanzapine 15 93 12.3 

Cutler 2006(18) Placebo 0 88 18.3 6 
acute exacerbation of schizophrenia 
(DSM-IV) 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Aripiprazole 2 93 n.i. 

Aripiprazole 5 92 n.i. 

Aripiprazole 10 94 14.8 

Cutler 2008(19) 

Placebo 0 152 n.i. 

4 
schizophrenia 
(DSM-IV) 

Iloperidone 24 303 n.i. 

Ziprasidone 160 151 n.i. 

Cutler 2008a(20) 

Placebo 0 117 18.3 

6 
acute schizophrenia 
(DSM-IV)  

Quetiapine_IR 800 116 16.9 

Quetiapine_XR 400 114 18.8 

Quetiapine_XR 600 105 18 

Quetiapine_XR 800 113 16.3 

Daniel 1999(21) Placebo 0 92 14.7 6 
acute exacerbation of (sub-) chronic 
schizophrenia or schizoaffective disorder 



 22 

Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Ziprasidone 80 106 n.i. 
(DSM-III-R) 

Ziprasidone 160 104 14.4 

Danion 1999(22) 

Placebo 0 83 9.3 

12 
schizophrenia of residual type 
(DSM-III-R) 

Amisulpride 50 84 n.i. 

Amisulpride 100 75 n.i. 

Davidson 2007(23) 

Placebo 0 123 12.8 

6 
schizophrenia acute episode 
(DSM-IV) 

Olanzapine 10 128 11.9 

Paliperidone 3 127 10.6 

Paliperidone 9 125 11 

Paliperidone 15 115 12.4 

Downing 2014(24) 

Placebo 0 295 14.5 

6 
acute exacerbation of schizophrenia 
(DSM-IV) 

Risperidone 4 143 15.2 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Durgam 2014(25) 

Placebo 0 151 11.6 

6 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Cariprazine 1.5 145 11.4 

Cariprazine 3 146 11.2 

Cariprazine 4.5 147 11.1 

Risperidone 4 140 12.3 

Durgam 2015(26) 

Placebo 0 153 12.5 

6 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Aripiprazole 10 152 12.4 

Cariprazine 3 155 12.4 

Cariprazine 6 157 11.7 

Durgam 2016a(27) 

Placebo 0 130 17.7 

6 
schizophrenia 
(DSM-IV-TR) 

Cariprazine 3.83 128 17.2 

Cariprazine 8.7 134 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Egan 2013(28) 

Placebo 0 83 11.2 

4 
schizophrenia, acutely psychotic 
(DSM-IV-TR) 

Olanzapine 15 47 10.7 

Fabre 1995(29) 

Placebo 0 4 12 

3 
(sub-)chronic schizophrenia 
(DSM-III-R) 

Quetiapine_IR 137.5 8 12 

Garcia 2009(30) 

Placebo 0 64 n.i. 

6 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Haloperidol 10 60 n.i. 

Goff 1998(31) 

Haloperidol 15 17 13.6 

4 
chronic or subchronic schizophrenia or 
schizoaffective disorder 
(DSM-III-R) 

Ziprasidone 4 19 n.i. 

Ziprasidone 10 17 n.i. 

Ziprasidone 40 17 n.i. 

Ziprasidone 160 20 18.3 

Goff 2013(32) Ziprasidone 160 37 16.5 8 
schizophrenia or schizoaffective disorder 
(DSM-IV) 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Ziprasidone 320 38 13.7 

Gopal 2010(33) 

Placebo 0 136 15 

13 
schizophrenia 
(DSM-IV) 

Paliperidone palmitate (one-
monthly injection) 

50a 94 14 

Paliperidone palmitate (once-
monthly injection) 

100a 97 14 

Paliperidone palmitate (once-
monthly injection) 

150a 30 17 

Hale 2000(34) 

Haloperidol 10 125 9.5 

8 
schizophrenia 
(DSM-III-R) 

Sertindole 8 120 n.i. 

Sertindole 16 127 n.i. 

Sertindole 20 128 n.i. 

Sertindole 24 117 n.i. 

Heinrich 1994(35) 

Clozapine 400 20 n.i. 

4 
acute schizophrenia or schizoaffective disorder 
(ICD-9) 

Risperidone 4 20 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Risperidone 8 20 n.i. 

Hera 041-021(36) 

Placebo 0 106 n.i. 

6 
acute exacerbation of schizophrenia 
(DSM-IV) 

Asenapine 10 106 n.i. 

Asenapine 20 102 n.i. 

Olanzapine 15 103 n.i. 

Higuchi 2019a(37) 

Placebo 0 152 15.36 

6 
schizophrenia 
(DSM-IV-TR) 
 

Lurasidone 40 150 13.95 

Lurasidone 80 155 15.68 

Higuchi 2019b(38) 

Placebo 0 133 n.i. 

6 
schizophrenia 
(DSM-IV) 

Lurasidone 40 131 n.i. 

Lurasidone 80 131 n.i. 

Risperidone 4 65 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Hirayasu 2010(39) 

Placebo 0 138 17.92 

6 
schizophrenia with acute symptoms 
(DSM-IV) 

Olanzapine 10 47 17.92 

Paliperidone 6 136 17.92 

Honer 2010(40) 

Quetiapine_IR 799 43 n.i. 

8 
schizophrenia or schizoaffective disorder 
(DSM-IV) 

Quetiapine_IR 1144 88 n.i. 

Ishigooka 2018(41) 

Placebo 0 116 17.4 

6 
schizophrenia 
(DSM-IV-TR) 

Brexpiprazole 1 115 17.1 

Brexpiprazole 2 115 14.6 

Brexpiprazole 4 113 16.8 

Iyo 2021(42) 

Placebo 0 236 10.4 

6 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Lurasidone 40 247 10.6 

Kahn 2007(43) Placebo 0 118 8 6 
acute schizophrenia 
(DSM-IV) 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Quetiapine_IR 400 123 n.i. 

Quetiapine_XR 400 113 n.i. 

Quetiapine_XR 600 113 n.i. 

Quetiapine_XR 800 121 n.i. 

Kane 2002(44) 

Placebo 0 106 16 

4 
schizophrenia or schizoaffective disorder, acute 
relapse 
(DSM-IV)  

Aripiprazole 15 102 n.i. 

Aripiprazole 30 102 n.i. 

Haloperidol 10 104 16 

Kane 2003(45) 

Placebo 0 98 n.i. 

12 
schizophrenia 
(DSM-IV) 

Risperidone_Consta 25b 99 n.i. 

Risperidone_Consta 50b 103 n.i. 

Risperidone_Consta 75b 100 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Kane 2007b(46) 

Placebo 0 127 9.9 

6 
acute episode of schizophrenia 
(DSM-IV)  

Olanzapine 10 128 9.8 

Paliperidone 6 123 n.i. 

Paliperidone 9 122 n.i. 

Paliperidone 12 130 n.i. 

Kane 2010a(47) 

Placebo 0 123 12.5 

6 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Asenapine 10 114 n.i. 

Asenapine 20 106 n.i. 

Haloperidol 8 115 12.5 

Kane 2014(48) 

Placebo 0 172 n.i. 

12 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Aripiprazole_Maintena 396.4a 168 n.i. 

Kane 2015a(49) Placebo 0 184 13.7 6 
schizophrenia 
(DSM-IV-TR) 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Brexpiprazole 1 120 12.8 

Brexpiprazole 2 186 11.7 

Brexpiprazole 4 184 13.1 

Kane 2015b(50) 
 

Placebo 0 147 11 

6 
schizophrenia 
(DSM-IV-TR) 

Cariprazine 5.58 151 11.3 

Cariprazine 8.39 148 9.9 

Keck 1998(51) 

Placebo 0 48 17.3 

4 
acute exacerbation of subchronic or chronic 
schizophrenia or schizoaffective disorder 
(DSM-III-R) 

Ziprasidone 40 44 n.i. 

Ziprasidone 120 47 14.6 

King 1998(52) 

Quetiapine_IR 50 209 11 

6 
acute exacerbation of chronic or subchronic 
schizophrenia 
(DSM-IIIR) 

Quetiapine_IR 450 200 10 

Quetiapine_IR 450 209 10 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Kinon 2006c(53) 

Olanzapine 10 199 17.96 

8 
schizophrenia or schizoaffective disorder 
(DSM-IV) 

Olanzapine 20 200 17.13 

Olanzapine 40 200 17.63 

Kinon 2011(54) 

Placebo 0 122 12.5 

4 
schizophrenia 
(DSM-IV) 

Olanzapine 15 62 15 

Kinoshita 2016(55) 

Placebo 0 174 n.i. 

6 
schizophrenia 
(DSM-IV-TR) 
 

Asenapine 10 176 n.i. 

Asenapine 20 182 n.i. 

Kramer 2010(56) 

Placebo 0 84 12 

9 
schizophrenia 
(DSM-IV) 

Paliperidone palmitate (once-
monthly injection) 

50a 79 13 

Paliperidone palmitate (once-
monthly injection) 

100a 84 12 

Landbloom 2016(57) Placebo 0 103 n.i. 6 
schizophrenia of paranoid, disorganized, or 
undifferentiated subtype 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Asenapine 5 98 n.i. 
(DSM-IV-TR) 

Asenapine 10 113 n.i. 

Olanzapine 15 46 n.i. 

Lane 2001(58) 

Risperidone 3 11 n.i. 

6 
first-episode schizophrenia 
(DSM-IV) 

Risperidone 6 12 n.i. 

Lauriello 2008(59) 

Placebo 0 98 18.8 

8 
schizophrenia 
(DSM-IV or DSM-IV-TR) 

Olanzapine_LAI 405a 100 16.7 

Olanzapine_LAI 210b 106 16.3 

Olanzapine_LAI 300b 100 18 

Lecrubier 2006(60) 

Placebo 0 34 15.42 

26 
schizophrenia,  residual, disorganised or 
catatonic 
(DSM-IV) 

Amisulpride 150 70 12.33 

Olanzapine 5 70 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Olanzapine 20 70 11.08 

Liebermann 2015(61) 

Placebo 0 85 16.7 

4 
schizophrenia 
(DSM-IV) 

Lumateperone 60 84 16 

Lumateperone 120 84 n.i. 

Risperidone 4 82 15.2 

Lindenmayer 2008(62) 

Placebo 0 84 14.7 

6 
schizophrenia, acute exacerbation 
(DSM-IV) 

Quetiapine_IR 300 90 n.i. 

Quetiapine_IR 600 86 n.i. 

Quetiapine_XR 300 91 n.i. 

Quetiapine_XR 600 92 n.i. 

Quetiapine_XR 800 89 n.i. 

Lindenmayer 2011(63) Quetiapine_IR 600 31 n.i. 8 
schizophrenia or schizoaffective disorder with 
suboptimal treatment response 
(DSM-IV-R) 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Quetiapine_IR 1200 29 n.i. 

Litman 2016(64) 

Placebo 0 55 n.i. 

4 
schizophrenia 
(DSM-IV) 

Risperidone 4 31 n.i. 

Loebel 2013(65) 

Placebo 0 122 11.3 

6 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Lurasidone 80 125 n.i. 

Lurasidone 160 121 n.i. 

Quetiapine_XR 600 120 12.4 

Loebel 2015a(66) 

Placebo 0 112 14.2 

6 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Lurasidone 20 101 14.9 

Lurasidone 97.37 199 14.1 

Loo 1997(67) 

Placebo 0 72 10.7 

26 
schizophrenia with predominant negative 
symptoms 
(DSM-III-R) 

Amisulpride 100 69 9.7 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Marder 1994(68) 

Placebo 0 66 15.2 

8 
schizophrenia 
(DSM-III-R) 

Haloperidol 20 66 15.4 

Risperidone 2 63 n.i. 

Risperidone 6 64 15.8 

Risperidone 10 65 n.i. 

Risperidone 16 64 n.i. 

Marder 2007c(69) 

Placebo 0 110 16 

6 
acute exacerbation of schizophrenia 
(DSM-IV) 

Olanzapine 10 110 15.95 

Paliperidone 6 112 16.7 

Paliperidone 12 112 17 

McEvoy 2007b(70) 

Placebo 0 108 16.7 

6 
acute exacerbation of schizophrenia 
(DSM-IV)  

Aripiprazole 10 106 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Aripiprazole 15 106 n.i. 

Aripiprazole 20 100 n.i. 

Meltzer 2004(71) 

Placebo 0 98 n.i. 

6 
acute schizophrenia or schizoaffective disorder 
(DSM-IV) 

Haloperidol 10 98 n.i. 

Meltzer 2007a(72) 

Placebo 0 149 n.i. 

6 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Risperidone 6 154 n.i. 

Meltzer 2011(73) 

Placebo 0 116 12.6 

6 
acute exacerbation of schizophrenia 
(DSM-IV) 

Lurasidone 40 120 n.i. 

Lurasidone 120 119 n.i. 

Olanzapine 15 123 13.2 

Meltzer 2012(74) 

Haloperidol 2 87 n.i. 

6 
schizophrenia with a recent acute exacerbation 
of psychotic symptoms 
(DSM-IV) 

Risperidone 2 86 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Risperidone 6 87 n.i. 

Meltzer 2014(75) 

Risperidone_Consta 50b 82 17.9 

24 
treatment resistant schizophrenia or 
schizoaffective disorder 
(DSM-IV) 

Risperidone_Consta 100b 78 20 

Meltzer 2020(76) 

Lurasidone 80 34 27.7 

24 
treatment-resistant schizophrenia or 
schizoaffective disorder 
(DSM-IV-TR) 

Lurasidone 240 33 24.8 

Merlo 2000(77) 

Risperidone 2 23 n.i. 

8 
first episode schizophrenia,  schizophreniform 
disorder, or schizoaffective disorder 
(DSM-IV) 

Risperidone 4 26 n.i. 

Nakamura 2009(78) 

Placebo 0 90 n.i. 

6 
schizophreniform or schizoaffective disorder or 
catatonic or residual subtypes of schizophrenia 
(DSM-IV) 

Lurasidone 80 90 n.i. 

Nakamura 2016(79) 

Cariprazine 3 11 15.4 

12 
schizophrenia 
(DSM-IV-TR) 

Cariprazine 6 16 15.5 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Cariprazine 9 11 14.6 

Nasrallah 2010(80) 

Placebo 0 127 n.i. 

13 
schizophrenia 
(DSM-IV-TR) 

Paliperidone palmitate (once-
monthly injection) 

25a 131 n.i. 

Paliperidone palmitate (once-
monthly injection) 

50a 129 n.i. 

Paliperidone palmitate (once-
monthly injection) 

100a 131 n.i. 

Nasrallah 2013(81) 

Placebo 0 128 14 

6 
schizophrenia 
(DSM-IV) 

Lurasidone 40 125 16.4 

Lurasidone 80 123 13.5 

Lurasidone 120 124 13.2 

Nasser 2016(82) 

Placebo 0 119 n.i. 

8 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 

Risperidone_RBP-7000 90a 116 n.i. 

Risperidone_RBP-7000 120a 119 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

NCT00563706(83) 

Placebo 0 37 n.i. 

4 
schizophrenia 
(DSM-IV-TR) 

Risperidone 4 43 n.i. 

NCT00905307(84) 

Placebo 0 95 n.i. 

6 
schizophrenia 
(DSM-IV-TR)  

Aripiprazole 15 50 n.i. 

Brexpiprazole 0.25 42 n.i. 

Brexpiprazole 1 89 n.i. 

Brexpiprazole 2.5 90 n.i. 

Brexpiprazole 5 93 n.i. 

NCT01625000(85) 

Placebo 0 126 n.i. 

6 

 
acute exacerbation of schizophrenia 
(DSM-IV-TR) 
 
 
 

Cariprazine 3 126 n.i. 

Cariprazine 6 133 n.i. 

Cariprazine 9 67 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Risperidone 4 56 n.i. 

NCT02469155(86) 

Placebo 0 174 n.i. 

6 
acute exacerbation of schizophrenia 
(DSM-V) 

Lumateperone 20 174 n.i. 

Lumateperone 60 174 n.i. 

Risperidone 4 174 n.i. 

Ogasa 2012(87) 

Placebo 0 50 n.i. 

6 
schizophrenia 
(DSM-IV) 

Lurasidone 40 50 n.i. 

Lurasidone 120 49 n.i. 

Oosthuizen 2004(88) 

Haloperidol 2 20 n.i. 

6 
first episode schizophreniform disorder, 
schizophrenia or schizoaffective disorder 

(DSM-IV) 

Haloperidol 8 20 n.i. 

Pandina 2010(89) 

Placebo 0 164 n.i. 

13 
schizophrenia 
(DSM-IV) 

Paliperidone palmitate (once-
monthly injection) 

25a 160 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Paliperidone palmitate (once-
monthly injection) 

100a 165 n.i. 

Paliperidone palmitate (once-
monthly injection) 

150a 163 n.i. 

Patil 2007(90) 

Placebo 0 63 n.i. 

4 
schizophrenia 
(DSM-IV-TR) 

Olanzapine 15 34 n.i. 

Peuskens 1995(91) 

Haloperidol 10 226 16.1 

8 
chronic schizophrenia 
(DSM-III-R) 

Risperidone 1 229 n.i. 

Risperidone 4 227 n.i. 

Risperidone 8 230 n.i. 

Risperidone 12 226 n.i. 

Risperidone 16 224 n.i. 

Potkin 2003(92) 

Placebo 0 103 n.i. 

4 
schizophrenia or schizoaffective disorder 
(DSM-IV) 

Aripiprazole 20 101 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Aripiprazole 30 101 n.i. 

Risperidone 6 99 n.i. 

Potkin 2007c(93) 

Placebo 0 62 n.i. 

6 
acute exacerbation of schizophrenia 
(DSM-IV) 

Asenapine 10 60 n.i. 

Risperidone 6 60 n.i. 

Potkin 2008a(94) 

Placebo 0 127 15.6 

6 
acute exacerbation of schizophrenia 
(DSM-IV) 

Haloperidol 15 124 15.6 

Iloperidone 4 121 n.i. 

Iloperidone 8 125 n.i. 

Iloperidone 12 124 15.6 

Potkin 2015(95) 

Placebo 0 72 n.i. 

6 
acute exacerbation of schizophrenia 
(DSM-IV) 

Haloperidol 10 73 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Lurasidone 20 71 n.i. 

Lurasidone 40 69 n.i. 

Lurasidone 80 71 n.i. 

Puech 1998(96) 

Amisulpride 100 61 n.i. 

4 
chronic or subchronic schizophrenia with acute 
exacerbation 
(DSM-III-R) 

Amisulpride 400 64 n.i. 

Amisulpride 800 65 n.i. 

Amisulpride 1200 65 n.i. 

Haloperidol 16 64 10.7 

Santos 1989(97) 

Haloperidol 10 10 
2.8066666
67 

3 
schizophrenia 
(DSM-III) 
 

Haloperidol 15 10 
2.8066666
67 

Haloperidol 30 10 
2.8066666
67 

Schmidt 2014(98) Placebo 0 101 10.9 6 
acute exacerbation of schizophrenia 
(DSM-IV) 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Olanzapine 15 93 10.7 

Simpson 1967(99) 

Placebo 0 8 n.i. 

14 
schizophrenia 
(clinical diagnosis) 

Haloperidol 6 8 n.i. 

Haloperidol 30 8 n.i. 

Study 104(100) 

Placebo 0 50 n.i. 

4 
acute exacerbation of schizophrenia or 
schizoaffective disorder 
(DSM-III-R) 

Ziprasidone 10 47 n.i. 

Ziprasidone 40 55 n.i. 

Ziprasidone 80 48 n.i. 

Study 115 2000(101) 

Placebo 0 83 n.i. 

6 
acute exacerbation of schizophrenia or 
schizoaffective disorder 
(DSM-III-R) 

Haloperidol 15 85 n.i. 

Ziprasidone 40 87 n.i. 

Ziprasidone 120 78 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Ziprasidone 200 86 n.i. 

Study 128-301 1997(102) 

Haloperidol 10 120 n.i. 

12 
schizophrenia or schizoaffective disorder 
(DSM-III-R) 

Haloperidol 20 118 n.i. 

Ziprasidone 40 116 n.i. 

Ziprasidone 120 115 n.i. 

Ziprasidone 200 128 n.i. 

Study 93202 2002(103) 

Placebo 0 35 n.i. 

4 
schizophrenia acute relapse 
(DSM-III-R) 

Aripiprazole 30 34 n.i. 

Haloperidol 20 34 n.i. 

Study 94202 2002(103) 

Placebo 0 64 n.i. 

4 
schizophrenia acute relapse 
(DSM-IV) 

Aripiprazole 2 59 n.i. 

Aripiprazole 10 60 n.i. 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Aripiprazole 30 61 n.i. 

Haloperidol 10 63 n.i. 

Study RIS-USA-72 1996(104) 

Placebo 0 83 n.i. 

4 
schizophrenia 
(DSM-IV) 

Risperidone 4 85 n.i. 

Risperidone 8 78 n.i. 

Takahashi 2013(105) 

Placebo 0 164 16.5 

13 
schizophrenia 
(DSM-IV-TR) 

Paliperidone palmitate (once-
monthly injection) 

75a 160 18.6 

van Kammen 1996(106) 

Placebo 0 48 13.8 

5.7 
schizophrenia 
(DSM-III-R)  

Sertindole 8 52 n.i. 

Sertindole 12 51 n.i. 

Sertindole 20 54 n.i. 

Walling 2019(107) Placebo 0 74 n.i. 4 
schizophrenia 
(DSM-IV-TR) 
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Study name Intervention 
Dose 
(mg/d) 

N 
Duration 
of illness 
(years) 

Study 
duration 
(weeks) 

Diagnosis 

Risperidone 6 37 n.i. 

Zborowski 1995(108) 

Placebo 0 116 15.4 

8 
schizophrenia 
(DSM-III-R/DSM-IV) 

Haloperidol 16 115 15.4 

Sertindole 20 117 15.7 

Sertindole 24 113 13.8 

Zimbroff 1997(109) 

Placebo 0 73 16.6 

8 
schizophrenia 
(DSM-III-R/DSM-IV) 

Haloperidol 4 71 n.i. 

Haloperidol 8 67 n.i. 

Haloperidol 16 70 n.i. 

Sertindole 12 76 n.i. 

Sertindole 20 68 n.i. 

Sertindole 24 72 n.i. 

N= number of participants randomised, ICD 9/10 = International Classification of Diseases, 9th/10th Revision, DSM-III, -III-R, -IV, -IV-TR, -V = different versions of the Diagnostic 
and Statistical Manual of Mental Disorders, n.i. = not indicated, IR= immediate release, XR= extended release, LAI= long-acting injectable, a: once-monthly injection, b: fortnightly 
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injection. Some reports provided data for several studies. 
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Table of studies in people with an acute exacerbation of chronic schizophrenia 
Antipsychotics Studies 

Amisulpride Puech 1998 

Aripiprazole Cantillon 2014, Cutler 2006, Kane 2002, Kane 2014, McEvoy 2007b, NCT00905307, Potkin 2003, Study 93202 2002, 
Study 94202 2002 

Asenapine Citrome 2021, Hera 041-021, Kane 2010a, Kinoshita 2016, Landbloom 2016, Potkin 2007c 

Brexpiprazole Correll 2015, Ishigooka 2018, Kane 2015a, NCT00905307 

Cariprazine Durgam 2014, Durgam 2016a, Kane 2015b, Nakamura 2016, NCT01625000 

Clozapine No study included 

Haloperidol Arvanitis 1997, Beasley 1996b, Chouinard 1993, Kane 2002, Kane 2010a, Marder 1994, Meltzer 2004, Potkin 2008a, 
Potkin 2015, Santos 1989, Simpson 1967, Study 115 2000, Study 128-301 1997, Study 93202 2002, Study 94202 
2002, Zborowski 1995, Zimbroff 1997  

Iloperidone Cutler 2008, Potkin 2008a* 

Lumateperone Correll 2020, Liebermann 2015, NCT02469155 

Lurasidone Higuchi 2019a, Higuchi 2019b, Iyo 2021, Loebel 2013, Loebel 2015a, Meltzer 2011, Meltzer 2020, Nakamura 2009, 
Nasrallah 2013, Ogasa 2012, Potkin 2015 

Olanzapine Beasley 1996a, Beasley 1996b, Beasley 1997, Corrigan 2004, Egan 2013, Hera 041-021, Hirayasu 2010, Kane 
2007b, Kinon 2006c, Kinon 2011, Landbloom 2016, Lauriello 2008, Marder 2007c, Meltzer 2011, Patil 2007, Schmidt 
2014 

Paliperidone Canuso 2010b, Coppola 2011, Davidson 2007, Gopal 2010, Hirayasu 2010, Kane 2007b, Nasrallah 2010, Pandina 
2010, Takahashi 2013 

Quetiapine Arvanitis 1997, Cutler 2008a, Fabre 1995, Honer 2010, Kahn 2007, King 1998, Lindenmayer 2008, Lindenmayer 
2011, Loebel 2013 

Risperidone Casey 2008, Chouinard 1993, Correll 2020b, Downing 2014, Durgam 2014, Heinrich 1994, Higuchi 2019b, Kane 
2003, Liebermann 2015, Litman 2016, Marder 1994, Meltzer 2007a, Meltzer 2012, Nasser 2016, NCT00563706, 
NCT01625000, NCT02469155, Peuskens 1995, Potkin 2003, Potkin 2007c, Study RIS-USA-72 1996, Walling 2019 

Sertindole Hale 2000, Van Kammen 1996, Zborowski 1995, Zimbroff 1997 

Ziprasidone Cutler 2008, Daniel 1999, Goff 1998, Goff 2013, Keck 1998, Study 104, Study 115 2000, Study 128-301 1997 

Zotepine Cooper 2000a, Barnas 2001 

*For Potkin 2008a, we used the pooled risk from three studies as reported from one of the records of this study in order to estimate 
the number of events in iloperidone doses and placebo.  
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Table of studies in people with predominant negative symptoms 
Antipsychotics Studies 

Amisulpride Boyer 1995, Danion 1999, Lecrubier 2006, Loo 1997 

Olanzapine Lecrubier 2006 
 

Table of studies in people with first-episode schizophrenia 
Antipsychotics Studies 

Risperidone Lane 2001, Merlo 2000 
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eAppendix-5: Risk of bias assessments 
 
The overall risk of bias was according to Furukawa et al 2016 (1). 
 
Table of risk of bias assessments for individual studies (Cochrane risk of bias tool 1) 

Study Random 
sequence 
generation 

Allocation 
concealment 

Blinding of 
participants and 
personnel 

Blinding of 
outcome 
assessment 

Incomplete 
outcome data 

Selective 
reporting 

Other bias Overall 

Arvanitis 1997 Unclear Unclear Unclear Unclear Low Low Low Moderate 

Barnas 2001 Unclear Low High Low Unclear High Low High 

Beasley 1996a Low Low Low Low Low Low Low Low 

Beasley 1996b Low Low Unclear Unclear Low Low Low Low 

Beasley 1997 Low Low Low Low Low Low Low Low 

Boyer 1995 Low Low Unclear Unclear High High Low High 

Cantillon 2014 Unclear Unclear Unclear Unclear Unclear Unclear Low Moderate 

Canuso 2010b Low Low Low Low Low Low Low Low 

Casey 2008 Unclear Unclear Unclear Unclear Low High Low Moderate 

Chouinard 1993 Unclear Unclear Low Low Low Low Low Low 

Citrome 2021 Low Low Low Low Low High Low Moderate 

Cooper 2000a Unclear Unclear Low Low Low Low Low Low 

Coppola 2011 Low Low Low Low Low Low Low Low 

Correll 2015 Low Unclear Unclear Unclear Low Low Low Low 

Correll 2020 Low Low Low Low Low Low Low Low 

Correll 2020b Low Low Low Low Low Low Low Low 

Corrigan 2004 Low Low Low Low Low High Low Moderate 

Cutler 2006 Unclear Unclear Low Low Low Low Low Low 

Cutler 2008 Low Low Low Low High Low Low Moderate 

Cutler 2008a Unclear Unclear Low Low Low Low Low Low 

Daniel 1999 Low Unclear Unclear Unclear Low Low Low Low 
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Danion 1999 Unclear Unclear Unclear Unclear Low Low Low Moderate 

Davidson 2007 Low Low Low Low Low Low Low Low 

Downing 2014 Unclear Unclear Low Low Low Low Low Low 

Durgam 2014 Unclear Unclear Unclear Unclear Low Low Low Moderate 

Durgam 2015 Unclear Unclear Unclear Unclear Low Low Low Moderate 

Durgam 2016a Unclear Unclear Unclear Unclear Low Unclear Low Moderate 

Egan 2013 Low Low Low Low Low Low Low Low 

Fabre 1995 Unclear Unclear Unclear Unclear Low Low Low Moderate 

Garcia 2009 Low Unclear Low Low Low High Low Moderate 

Goff 1998 Unclear Unclear Unclear Unclear Low Low Low Moderate 

Goff 2013 Unclear Unclear Low Low Unclear Low Low Low 

Gopal 2010 Low Low Low Low Low Low Low Low 

Hale 2000 Low Low Low Low Low Low Low Low 

Heinrich 1994 Unclear Unclear Unclear Unclear Low Low Low Moderate 

Hera 041-021 Unclear Unclear Low Unclear Unclear Unclear Unclear Moderate 

Higuchi 2019a Low Unclear Low Low Low Low Low Low 

Higuchi 2019b Unclear Unclear Unclear Unclear Low Low Low Moderate 

Hirayasu 2010 Unclear Unclear Low Low Unclear Unclear Low Moderate 

Honer 2010 Low Low Unclear Unclear Low Low Low Low 

Ishigooka 2018 Low Low Unclear Unclear Low Low Low Low 

Iyo 2021 Low Low Low Low Low Low Low Low 

Kahn 2007 Unclear Unclear Low Low Low Low Low Low 

Kane 2002 Unclear Unclear Unclear Unclear Low Low Low Moderate 

Kane 2003 Low Low Low Low Low Low Low Low 

Kane 2007b Low Low Low Low Low Low Low Low 

Kane 2010a Unclear Unclear Low Low Unclear Low Low Low 

Kane 2014 Low Low Low Low Low Low Low Low 

Kane 2015a Low Low Low Low Low Low Low Low 

Kane 2015b Unclear Unclear Unclear Unclear Low Low Low Moderate 
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Keck 1998 Low Unclear Unclear Unclear Low Low Low Low 

King 1998 Low Low Unclear Unclear Low Low Low Low 

Kinon 2006c Low Low Low Low Low Low Low Low 

Kinon 2011 Low Low Low Low High Low Low Moderate 

Kinoshita 2016 Low Low Low Low Low Low Low Low 

Kramer 2010 Low Low High High Low Low Low High 

Landbloom 2016 Low Unclear Low Low Low Low Low Low 

Lane 2001 Unclear Unclear Unclear Unclear Low Unclear Unclear Moderate 

Lauriello 2008 Low Low Unclear Unclear Low Low Low Low 

Lecrubier 2006 Low Low Low Low High High Low High 

Liebermann 2015 Low Low Low Low Low Low Low Low 

Lindenmayer 2008 Low Low Low Low Low Low Low Low 

Lindenmayer 2011 Unclear Unclear Low Low Low High Low Moderate 

Litman 2016 Low Unclear Low Low Low Low Low Low 

Loebel 2013 Low Low Low Low Low Low Low Low 

Loebel 2015a Low Low Low Low Low Low Low Low 

Loo 1997 Low Low Low Low Low High High High 

Marder 1994 Low Unclear Low Low Low Low Low Low 

Marder 2007c Low Low Low Low Low Low Low Low 

McEvoy 2007b Low Low Low Low Low Low Low Low 

Meltzer 2004 Low Unclear Unclear Unclear Low Low Low Low 

Meltzer 2007a Unclear Unclear Unclear Unclear Low Unclear Unclear Moderate 

Meltzer 2011 Low Low Low Low Low Low Low Low 

Meltzer 2012 Unclear Unclear Unclear Unclear Low Low Low Moderate 

Meltzer 2014 Unclear Unclear Unclear Unclear Unclear Unclear Low Moderate 

Meltzer 2020 Unclear Unclear Low Low Low Low Low Low 

Merlo 2000 Unclear Unclear Unclear Unclear Unclear Unclear Unclear Moderate 

Nakamura 2009 Low Low Low Low Low Low Low Low 

Nakamura 2016 Unclear Unclear High High Low Low Low High 
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Nasrallah 2010 Low Low Low Low Low Low Low Low 

Nasrallah 2013 Low Low Low Low Low Low Low Low 

Nasser 2016 Low Low Low Low Low Low Low Low 

NCT00563706 Unclear Unclear Low Low Low Low Low Low 

NCT00905307 Low Low Low Low Low Low Low Low 

NCT01625000 Unclear Unclear Unclear Unclear High Unclear Low Moderate 

NCT02469155 Unclear Unclear Low Low Low Unclear Unclear Moderate 

Ogasa 2012 Low Low Low Low Low Low Low Low 

Oosthuizen 2004 Unclear Unclear Low Low Low Low Low Low 

Pandina 2010 Low Low Low Low Unclear Unclear Low Low 

Patil 2007 Unclear Unclear Unclear Unclear Low High Low Moderate 

Peuskens 1995 Low Low Low Low Low Low Low Low 

Potkin 2003 Unclear Unclear Unclear Unclear Low High Low Moderate 

Potkin 2007c Unclear Unclear Low Low Low Low Low Low 

Potkin 2008a Low Low Low Low Low Low Low Low 

Potkin 2015 Low Low Low Low Low Low Low Low 

Puech 1998 Low Low Low Low Low Low Low Low 

Santos 1989 Unclear Unclear High High High High Low High 

Schmidt 2014 Low Low Low Low Low High Low Moderate 

Simpson 1967 Unclear Unclear Unclear Unclear Unclear High Low Moderate 

Study 104 Unclear Unclear Unclear Unclear Low Unclear Unclear Moderate 

Study 115 2000 Low Unclear Unclear Unclear Low Unclear Low Moderate 

Study 128-301 1997 Unclear Unclear Unclear Unclear Unclear Unclear Unclear Moderate 

Study 93202 2002 Unclear Unclear Unclear Unclear Low Low Low Moderate 

Study 94202 2002 Unclear Unclear Low Low Low Low Low Low 

Study RIS-USA-72 
1996 

Unclear Unclear Low Low Low Low Low Low 

Takahashi 2013 Unclear Unclear Low Low Low Low Low Low 

Van Kammen 1996 Low Unclear Unclear Unclear Low Low Low Low 
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Walling 2019 Low Low Low Low Low Low Low Low 

Zborowski 1995 Low Low Low Low Low Low Low Low 

Zimbroff 1997 Low Low Unclear Unclear Low High Low Moderate 
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Summary of risk of bias of included studies assessed by Cochrane risk of bias tool 1 
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eAppendix-6: Heterogeneity assessments 
 
Heterogeneity was quantified at different dose levels using the variance partition 
coefficient (VPC) (1). We reported the median VPC and the corresponding interquartile 
range (IQR). We considered substantial heterogeneity when the median VPC was 
over 50%. 
 
We have data mainly for the subgroup of people with acute exacerbation of chronic 
schizophrenia. In this subgroup, there was substantial heterogeneity in the dose-
response curves for aripiprazole (median VPC=52%), and to a lesser degree but with 
a median VPC>40% for haloperidol (48.2%), cariprazine (45.6%), zotepine (40.9%). 
There was only one study for amisulpride for this subgroup and heterogeneity could 
not be assessed. 
 
For the subgroup of predominant negative symptoms, 4 amisulpride studies and 1 
olanzapine study were included. Heterogeneity was assessed as low in amisulpride 
studies (median VPC=0%). There was only one study for olanzapine for this subgroup 
and heterogeneity could not be assessed.  
 
For the subgroup of first-episode schizophrenia, 2 risperidone studies with 4 distinct 
dose arms were included. The median VPC was 19.4%. 
Details are provided below. 
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Variance partition coefficients (VPC) for dose-response curves of individual 
antipsychotics 

 

 
The  red line represents a local polynomial regression to fit the VPC across doses. 
There were not enough data for zotepine and risperidone (first-episode) to draw a 
regression line. There was only one study for amisulpride (chronically-ill patients with 
acute exacerbation, not presented here), and the VPC could not be estimated. 

Reference 
1. Crippa A, Discacciati A, Bottai M, Spiegelman D, Orsini N (2019): One-stage dose–
response meta-analysis for aggregated data. Statistical methods in medical research. 
28:1579-1596. 
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eAppendix-7: Sensitivity analyses 
 
Separate dose-response meta-analyses for continuous and dichotomous 

outcomes of extrapyramidal side-effects 

We conducted separate analyses for the different outcome measures contributing to 

the main analysis: 

1. Analysing number of participants used at least once antiparkinsonian medication (OR) 

2. Analysing number of participants with at least one treatment emergent EPS (OR) 

3. Analysing mean change from baseline to endpoint of validated rating scales (SMD) (to 

allow presentation in the same figure, SMDs were converted to ORs) 

The findings are presented in the relevant panel plot below. The panel plot shows the 
dose-response curves for continuous and dichotomous outcomes of extrapyramidal 
side-effects. The black curve represents the main analysis as the reference. In the 
main analysis, we used data according to the following hierarchy: 1) number of 
participants with at least once antiparkinsonian medication, and when not available, 
2) number of participants with at least one extrapyramidal side-effect, and when not 
available, 3) mean change of validated rating scales of extrapyramidal side-effects 
(converted to ORs, see “Methods and Materials” and eAppendix-2).  
The red curve represents the analysis of number of participants used at least once 
antiparkinsonian medication (analysed with OR).  
The purple curve represents number of participants with at least one treatment 
emergent EPS.  
The blue represents mean change from baseline to endpoint of validated rating scales 
(analyzed with SMD but converted to OR in order to allow presentation in the same 
figure, see “Methods and Materials” and eAppendix-2). 
 
The results did not materially change across different outcomes and most of them had 
similar shapes. We could expect some differences between outcomes, especially in 
those with low/very low confidence of evidence, such as amisulpride. Particularly, ORs 
derived from scale-derived data tended to be smaller than from number of patients 
receiving of antiparkinsonian medication or with at least one EPS. This could be 
potentially explained by the presence of skewness (e.g., large SDs that could dilute 
SMDs) and another possible explanation could be some EPS were transient, when 
using the mean change from baseline to endpoint as an estimate, the transient effect 
could be self-relieved and not recorded by the rating scales at the end of the study. 
However, self-reported or clinician-rated side-effect events were recorded when 
appeared, which could lead to higher estimation than endpoint data. 
 

Different formulations of antipsychotics  

We analyzed in the different formulations separately in a sensitivity analysis: 
1. Asenapine oral and transdermal patch (HP3070) 

2. Olanzapine oral and long-acting injectable (LAI) 

3. Paliperidone oral and LAI 
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4. Quetiapine immediate (IR) and extended release (XR)  

5. Risperidone oral and LAIs (consta, ISM, RBP-7000) 

Note: only one study (Kane 2004) provided data for aripiprazole LAI, comparing a single dose of 
aripiprazole maintena with placebo, thus the dose response curve cannot be plotted. There were also 
no data for aripiprazole lauroxil.  
 

The findings are presented in the relevant panel plot below. We had only one study on 
asenapine transdermal patch (HP3070), one on olanzapine LAI, two risperidone 
consta, one risperidone ISM, one risperidone RBP-7000. Although the comparisons 
with their oral formulations revealed some differences, we could not draw any 
conclusions due to sparse data.  
 

Dose-response curves of paliperidone oral and LAI (once-monthly injection) generally 
agreed with each other, yet data at higher doses of LAI were not available. 
 
The comparison between quetiapine IR and XR was restricted under 800mg/day due 
to lack of data. Quetiapine XR showed increased risk of EPS than IR with a bell-
shaped curve. Quetiapine IR has a short half-life and XR could allow less frequent 
dosing due to its prolonged plasma concentration than IR. As we mentioned above, 
using the number of participants who used antiparkinsonian medication or with EPS 
could possibly record more transient events. It is plausible that transient events from 
XR would be more than IR because of prolonged plasma concentration. Nevertheless, 
future studies are needed to further investigate potential differences between 
quetiapine formulations.  
 
Excluding studies with certain characteristics and using different knot points 
 
We conducted the following sensitivity analyses: 
1. Excluding non-dose-finding RCTs, i.e., studies comparing a single fixed-dose arm of 

antipsychotic drug to placebo 

2. Excluding open RCTs 

3. Excluding studies in people with treatment resistant schizophrenia 

4. Setting knot points at 10th, 50th and 90th percentiles. 

Note: Knot points at 10th, 50th and 90th percentiles were used for the analysis of asenapine, given that 
separate knots could not be defiend with 25th, 50th and 75th percentiles. 
 

The findings are presented in the relevant panel plot below. The results were largely 
unchanged. 
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Separate dose-response meta-analyses for continuous and dichotomous 

outcomes of extrapyramidal side-effects 
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Dose-response curves of different formulations of antipsychotics  
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Dose-response curves of sensitivity analyses of excluding non-dose-finding 
RCTs, open RCTs, studies in treatment resistant schizophrenia, and of using 
different knot points 

 



 71 

eAppendix-8: Small-study effects assessment  
 
We assessed small-study effects, when there were at least 10 studies available,1 
namely haloperidol (15 studies), lurasidone (10), olanzapine (14), paliperidone (11) 
and risperidone (19).  
 
First, we assessed the symmetry funnel plots of the pairwise comparisons of 
antipsychotics (any dose combined) versus placebo by visual inspection and with a 
meta-regression for sample size (sqrt transformed), given that there is correlation 
between ORs and their standard errors (1). Other methods, e.g., the Peter’s test (1), 
could not be used, given that when dichotomous data were not available, they were 
estimated from the continuous, and thus, they did not report data on the number of 
events in the experimental and control groups. The forest plots, funnel plots and meta-
regressions are presented below for each drug. There was indication of small-study 
effects for lurasidone (z-value=2.28, p-value=0.023).  
 
Second, we conducted a dose-response meta-regression for study sample size (sqrt 
transformed) in a similar way to a previous dose-response meta-regression analysis 
(2). We assessed the impact of the sample size on the dose-response curve by 
conducting a Wald-type test for the two regression coefficients of the interactions 
between sample size and the two coefficients of the restricted cubic spline (3). 
Potential small-study effects were detected for lurasidone (χ2=6.5, df=2, p=0.039).  
 
More detailed findings of are presented below. 
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Haloperidol 

 
 
There were 15 placebo-controlled studies. No clear asymmetry was detected in the 
funnel plot and meta-regression (z-value=-0.155, p-value=0.877). The solid line in the 
funnel plot represents the pooled estimate from the meta-analysis, while the dotted 
line the meta-regression for sqrt(sample size).  
 
No impact of the sample size on the dose-response curve was detected (χ2=1.3, df=2, 
p=0.55). 

 
Lurasidone 

 
 
There were 10 placebo-controlled studies. The funnel plot indicated that smaller 
studies with higher ORs for extrapyramidal side-effects may be missing (z-
value=0.102, p-value=0.023).  
The solid line in the funnel plot represents the pooled estimate from the meta-analysis, 
while the dotted line the meta-regression for sqrt(sample size). 
 
Sample size seemed to have an impact on the dose-response curve (χ2=6.5, df=2, 
p=0.039). 
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Olanzapine 

 
 
There were 14 placebo-controlled studies. No clear asymmetry was detected in the 
funnel plot and meta-regression (z-value=0.410, p-value = 0.682). The solid line in the 
funnel plot represents the pooled estimate from the meta-analysis, while the dotted 
line the meta-regression for sqrt(sample size). 
 
No impact of the sample size on the dose-response curve was detected (χ2=4.0, df=2, 
p=0.14). 
 
 

Paliperidone 
 

 
 
There were 11 placebo-controlled studies. No clear asymmetry was detected in the 
funnel plot and meta-regression (z-value=-0.443, p-value = 0.657). The solid line in 
the funnel plot represents the pooled estimate from the meta-analysis, while the dotted 
line the meta-regression for sqrt(sample size). 
 
No impact of the sample size on the dose-response curve was detected (χ2=0.84, df=2, 
p=0.66). 
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Risperidone 

 
 
There were 19 placebo-controlled studies. No clear asymmetry was detected in the 
funnel plot and meta-regression (z-value=0.935, p-value = 0.350). The solid line in the 
funnel plot represents the pooled estimate from the meta-analysis, while the dotted 
line the meta- 
 
No impact of the sample size on the dose-response curve was detected (χ2=3.7, df=2, 
p=0.16). 
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 75 

eAppendix-9: Confidence in the evidence using the GRADE approach 
 
Approach 
 
We used an adapted version of the GRADE approach (1) to evaluate confidence in 
the evidence of the dose-response curves considering the domains of risk of bias, 
reporting bias, indirectness, inconsistency, and imprecision. A similar adaption was 
used in a previous analysis in order to evaluate the confidence in the evidence of a 
dose-response curve across all doses (2). 
 
The confidence in the evidence could be rated as very low, low, moderate or high. The 
confidence in the evidence for each dose-response curve started from a high level and 
its confidence was downrated by one or two levels due to concerns in the above-
mentioned domains and according to the following criteria. 
 

Risk of bias 
We evaluated the overall risk of bias of each study as low, unclear or high using the 
Cochrane risk of bias tool version 1 and an algorithm of a previous review to evaluate 
the overall risk of bias (3) (see eAppendix-5). Then, we calculated the percentage of 
studies with moderate or high overall risk of bias that contributed to a dose-response 
analysis. We downrated by one level, when the percentage was between 50-75% and 
by two levels when it was >75%.  
 

Reporting bias 
A priori we considered that there is a small chance that included RCTs were selected 
based on their results on extrapyramidal side-effects. We downrated the confidence 
in the evidence by one level when there were concerns of reporting bias as identified 
in the dose-response meta-regression using sample size as a covariate, i.e., for 
lurasidone (eAppendix-9).  
 

Indirectness 
There was no concern of indirectness, and thus, the confidence in the evidence was 
not downrated accordingly for this domain. 
 

Inconsistency 
Heterogeneity was quantified using the VPC (eAppendix-8), and confidence in the 
evidence was downrated by one level when the median VPC was 50-75%, and two 
levels when it was >75%.  
 

Impression 
We assessed imprecision across the dose-response curve. We considered the 
average width of the 95%CIs, and when the average width was wide (more than twice 
a small effect size after transforming ORs to SMDs), we downrated by one level (e.g., 
when ORupper-boundary/ORlower-boundary>2.06) or two levels (when ORupper-boundary/ORlower-

boundary >4.25). When there was no imprecision according to this approach, but the total 
number of participants was <800, then imprecision was downrated by one level.  
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Confidence in the evidence for dose-response curves of individual antipsychotics 
 

Patient 
subgro
up Drug 

n 
studie
s 

N 
participa
nts 

k 
arm
s 

% 
moder
ate or 
high 
risk of 
bias  

Width of 
the 95%CI 
(ORupper/O
Rlower) 

Medi
an 
VPC 
(%) 

Risk of 
bias 

Reporting 
bias 

Indirect
ness 

Imprecisi
on 

Inconsist
ency 

Confidence in the 
evidence 

Negativ
e 
sympto
ms 

Amisulpri
de 4 591 10 100 0.99 0 

Major 
concerns 

No 
concerns 

No 
concern
s 

Major 
concerns 

No 
concerns Very Low 

Olanzapi
ne 1 174 3 100 1.07 n.a. 

Major 
concerns 

No 
concerns 

No 
concern
s 

Major 
concerns 

No 
concerns Very Low 

Chronic
ally-ill 
patients 
with 
acute 
exacerb
ation 

Amisulpri
de 1 255 4 0 0.97 n.a. 

No 
concerns 

No 
concerns 

No 
concern
s 

Major 
concerns 

No 
concerns Low 

Aripipraz
ole 9 2259 26 44.44 0.5 52 

No 
concerns 

No 
concerns 

No 
concern
s 

Some 
concerns 

Some 
concerns Low 

Asenapin
e 6 2242 17 33.33 0.44 24.2 

No 
concerns 

No 
concerns 

No 
concern
s 

Some 
concerns 

No 
concerns Moderate 

Brexpipra
zole 4 2178 17 0 0.27 0 

No 
concerns 

No 
concerns 

No 
concern
s 

No 
concerns 

No 
concerns High 

Cariprazi
ne 5 1918 17 100 0.57 45.6 

Major 
concerns 

No 
concerns 

No 
concern
s 

Some 
concerns 

No 
concerns Very Low 

Haloperid
ol 17 2623 38 47.06 0.45 48.2 

No 
concerns 

No 
concerns 

No 
concern
s 

Some 
concerns 

No 
concerns Moderate 

Iloperidon
e 2 952 6 50 0.98 0 

Some 
concerns 

No 
concerns 

No 
concern
s 

Major 
concerns 

No 
concerns Very Low 

Lumatep
erone 3 1225 9 33.33 1.22 7.8 

No 
concerns 

No 
concerns 

No 
concern
s 

Major 
concerns 

No 
concerns Low 

Lurasidon
e 11 3649 32 9.09 0.44 13.6 

No 
concerns 

Some 
concerns 

No 
concern
s 

Some 
concerns 

No 
concerns Low 
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Olanzapi
ne 16 3813 40 37.5 0.58 20.4 

No 
concerns 

No 
concerns 

No 
concern
s 

Some 
concerns 

No 
concerns Moderate 

Paliperid
one 11 4215 36 18.18 0.31 35 

No 
concerns 

No 
concerns 

No 
concern
s 

No 
concerns 

No 
concerns High 

Quetiapin
e 9 3058 32 33.33 0.59 30.7 

No 
concerns 

No 
concerns 

No 
concern
s 

Some 
concerns 

No 
concerns Moderate 

Risperido
ne 23 6151 60 43.48 0.26 22.4 

No 
concerns 

No 
concerns 

No 
concern
s 

No 
concerns 

No 
concerns High 

Sertindol
e 4 1332 15 25 0.41 0 

No 
concerns 

No 
concerns 

No 
concern
s 

Some 
concerns 

No 
concerns Moderate 

Ziprasido
ne 8 1785 25 62.5 0.51 28.9 

Some 
concerns 

No 
concerns 

No 
concern
s 

Some 
concerns 

No 
concerns Low 

 Zotepine 2 119 4 50 3.09 40.9 
Some 
concerns 

No 
concerns 

No 
concern
s 

Major 
concerns 

No 
concerns Very Low 

First-
episode 
patients 

Risperido
ne 2 72 4 50 3.09 40.9 

Some 
concerns 

No 
concerns 

No 
concern
s 

Major 
concerns 

No 
concerns Very Low 
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eAppendix-10: Relationship between the D2R occupancy and the risk of EPS  
 
Individual antipsychotics 

 
We used the dose-response curves of the individual antipsychotics (as presented in 
Figure-2), and converted the daily dose to the D2R occupancy using the formulas 
presented in a previous meta-analysis (1). The confidence in the evidence was further 
downrated by one level due to some concerns in indirectness given that the D2R 
occupancy was estimated from daily doses, i.e., plasma concentrations correlate 
better than daily dose (2). 
 
The findings were generally in accordance with the D2R therapeutic window of 
dopamine 2 receptor antagonists, showing that the risk of EPS is increasing 
substantially at D2R occupancies >80%. This was clear for haloperidol, olanzapine 
and risperidone. Amisulpride and ziprasidone showed a higher risk of EPS at smaller 
occupancies, but their results were based on very low quality of evidence. Quetiapine 
did not occupy importantly D2R (<50%) and had a low risk of EPS. Aripiprazole had 
also a lower risk of EPS even at D2R occupancies higher than 80%, given that it acts 
as a dopamine partial agonist.  
 
Combined D2R antagonists  
 
We aimed to further explore the relationship between D2R occupancy and the risk of 
EPS, given that similar relationships were observed for the individual D2R antagonists. 
Thus, we converted daily doses to D2R occupancies, and we conducted a dose-
response meta-analysis by combining six antipsychotics, i.e., amisulpride, haloperidol, 
olanzapine, paliperidone, quetiapine, risperidone, ziprasidone. We did not include 
aripiprazole, given that it is a D2R partial agonist with a clearly different relationship 
between D2R occupancy and ORs for EPS. In this analysis, we set knot points at 25th, 
50th, 95th of D2R occupancies >50%, given that we expect changes at this part of the 
curve (3). 
 
The findings showed that the risk of EPS increased substantially at D2R occupancies 
about >75-85% (Figure-4). There was low confidence in the evidence according to the 
GRADE approach.  
 

Confidence in the evidence using the GRADE approach for relationship between D2R 
occupancy and risk of EPS (D2R antagonists combined, thus not including aripiprazole) 

n 
studi
es 

N 
particip
ants 

k 
ar
ms 

Risk of 
bias 

Reporting 
bias 

Indirectn
ess 

Impreci
sion 

Inconsist
ency 

Confidence in the 
evidence 

68 17396 194 No 
concern
s 

No 
concerns 

Major 
concerns 

No 
concern
s 

No 
concerns Low 

 
There were no concerns in terms of risk of bias (42.7% of the studies had an overall 
moderate or high risk of bias), reporting bias (Wald test of the coefficients for sample 
size χ2=0.52, df=2, p-value=0.77), imprecision (narrow confidence intervals and the 
average width was ORupper/ORlower=1.52) and inconsistency (median VPC=48.1%, see 
below the plot). However, there were major concerns in indirectness given that the 
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D2R occupancy was estimated from daily doses (plasma concentrations correlate 
better than daily dose (2)), and because there were available data only for six 
antipsychotics. 

VPC for the D2R occupancy analysis for combined antipsychotics 
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eAppendix-11: Risk of EPS at recommended and near-maximal effective doses 
of antipsychotics 
 
To interpret the risk of extrapyramidal side-effects (EPS) associated with a dose of an 
antipsychotic, it is important to consider the dose-response relationships for efficacy. 
To facilitate this, we plotted dose-response curves, similar to Figure-2, highlighting 
recommended dose ranges, and provided a table presenting in more detail their 
corresponding risk of EPS.  
We presented findings for chronically-ill patients with an acute exacerbation, and not 
for the other patient subgroups (predominant negative symptoms, first-episode) due 
to their limited available data. 
 
We referred to Table 1 in Leucht et al 2020 (1) regarding the recommended dose 
ranges and the 95% effective dose (ED95) for the individual antipsychotics: The 
recommended dose ranges (minimum target dose and maximum approved dose) 
were extracted from summary produce characteristics (SPC), while the ED95 was 
calculated with a two-stage dose-response meta-analysis. The ED95 is defined as the 
mean dose that achieves 95% of the maximum efficacy (near-maximum dose) of the 
antipsychotic in terms of reducing overall symptoms. 
 
For zotepine, an ED95 value was not available, as well as we extracted its 
recommended dose range from the international consensus of Gardner et al 2010 (2). 
Additionally, we presented the recommended doses for quetiapine immediate release 
(150-750mg/d for immediate release, 400-800mg/d for extended release).  
 
 
It is important to acknowledge that the recommended dose ranges for antipsychotic 
medications can vary across different clinical practice guidelines. Therefore, the dose 
ranges used in this study were only intended to provide a framework for interpreting 
the risk of extrapyramidal side-effects (EPS). 
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Dose-response curves for EPS  and recommended dose ranges of 
antipsychotics 

 

 
The dose-response curves show the risk of EPS for doses (mg/d) of individual 
antipsychotics. The risk is quantified with ORs using placebo (0mg/d) as reference. 
The recommended doses are highlighted with blue, doses outside this range with light 
blue and the near-maximal or 95% effective doses (ED95) with dashed line. The ED95 
of an antipsychotic is the mean dose that achieves the 95% of the maximum efficacy 
of the antipsychotic in terms of reduction of the overall symptoms.   
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Table of the risk for EPS at recommended and near-maximal doses of 
antipsychotics 

 

Antipsy
chotic 

Near-maximal or 95% 
effective dose (ED95) 
from Leucht et al 2020 (1) 

Recommended doses 
Maximum dose 
above 
recommended with 
available data Minimum target dose 

Maximum 
recommended dose 

Dose 
(mg/d) OR (95%CI) 

Dose 
(mg/d
) OR (95%CI) 

Dose 
(mg/d
) OR (95%CI) 

Dose 
(mg/d
) OR (95%CI) 

Amisulp
ride 536.9 3.5 

(1.1, 
10.9) 400 2.6 

(1.1, 
6.4) 1200 5.8 

(2.1, 
16.3) n.a 

Aripipra
zole 11.5 1.2 (0.7, 2.2) 10 1.2 

(0.7, 
2.1) 30 1.6 

(1, 
2.6) n.a 

Asenapi
ne 15 1.7 (1, 2.8) 10 1.4 

(0.8, 
2.2) 20 2.1 

(1.3, 
3.6) n.a 

Brexpipr
azole 3.4 1.3 (1, 1.7) 2 1.0 

(0.8, 
1.4) 4 1.4 

(1.1, 
1.9) 5 1.7 

(1.2, 
2.3) 

Caripraz
ine 7.6 3.0 (1.5, 6.2) 1.5 1.3 (1, 1.7) 6 2.5 

(1.3, 
4.8) 9 3.5 

(1.6, 
8) 

Haloperi
dol 6.3 2.9 (2.2, 3.9) 2 1.4 

(1.3, 
1.6) 20 5.9 

(3.8, 
9.3) 30 7.6 

 
(3.2, 
18.1) 

Iloperido
ne 20.1 1.5 (0.6, 3.9) 12 1.4 

(0.6, 
3.6) 24 1.6 

(0.5, 
5.3) n.a 

Lumate
perone 34.7 0.7 (0.3, 1.9) 60 1.1 

(0.6, 
2.2) 60 1.1 

(0.6, 
2.2) 120 5.5 

(0.4, 
80.5) 

Lurasido
ne 147 4.0 (2.6, 6.2) 40 2.0 

(1.5, 
2.6) 160 4.3 

(2.7, 
6.9) 240 6.9 

(3.2, 
14.8) 

Olanzap
ine 15.2 1.1 (0.8, 1.4) 10 0.9 

(0.7, 
1.2) 20 1.3 

(0.9, 
2) 40 2.7 

(0.8, 
9.5) 

Paliperi
done 13.4 1.9 (1.3, 2.8) 3 1.1 

(0.9, 
1.3) 12 1.7 

(1.2, 
2.5) 15 2.1 

(1.3, 
3.3) 

Quetiapi
ne* 482.1 1.0 (0.5, 1.7) 150 1.0 

(0.8, 
1.3) 750 1.0 

(0.6, 
1.8) 1200 1.1 

(0.5, 
2.6) 

Risperid
one 6.3 1.9 (1.5, 2.5) 4 1.7 

(1.3, 
2.1) 16 3.3 

(2.4, 
4.6) n.a 

Sertindo
le 22.5 1.0 (0.6, 1.5) 10 0.7 

(0.5, 
1.1) 24 1.1 

(0.7, 
1.7) n.a 

Ziprasid
one 186.4 2.0 (1.3, 3) 40 1.2 

(0.8, 
1.7) 200 2.1 

(1.3, 
3.2) 320 3.1 

(1.5, 
6.4) 

Zotepin
e n.a. 100 1.2 

(0.1, 
13.6) 300 1.3 

(0, 
70.7) n.a 

n.a.: not available data, *The recommended doses for quetiapine immediate release are presented. 
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eAppendix-12: Abbreviations 
 

Abbreviation Description 

5-HT1A 5-hydroxytryptamine 1A receptor 

5-HT2A 5-hydroxytryptamine 2A receptor 

5-HT2c  5-hydroxytryptamine 2c receptor 

CENTRAL Cochrane Central Register of Controlled Trials  

CSzG Cochrane Schizophrenia Group 

D2R Dopamine 2 receptor  

DSM Diagnostic and Statistical Manual of Mental Disorders 

ED95 
95% effective dose or near-maximal doses, i.e., dose that achieves the 95% of the 
maximum efficacy 

EPS Extrapyramidal side-effects 

GRADE Grading of Recommendations Assessment, Development and Evaluation 

IQR Interquartile range  

IR Immediate release 

LAI Long-acting injectable 

LOCF Last-observation carried forward  

M1 M1 muscarinic acetylcholine receptor 

mg/d Milligram per day 

MMRM Mixed-models of repeated measurement  

n.a. Not available 

OR Odds ratio 

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

RCT Randomized controlled trial 

SAS Simpson Angus Scale  

SD Standard deviation 

SGA Second generation antipsychotic 

SMD Standardized mean difference  

sqrt Squared  

VPC Variance partition coefficients 

XR Extended release 
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