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Definitions

Systematic Review: Means the systematic approach in 

terms of literature search, selection, presentation and 

analysis of the data

Meta-analysis: Means the mathematical combination of 

the results of different studies on one question



https://schizophrenia.cochrane.org/

https://schizophrenia.cochrane.org/


Olanzapin versus Quetiapin for Schizophrenia

- Efficacy -
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statistically significant

Effect size (SMD)
95% confidence

interval

The only study with a (non-

significant) trend in favour of 

quetiapine

Olanzapine better Quetiapine better

Raw data of the

single studies

Effect sizes of the

individual studies
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Komossa,…, Leucht Cochrane Database Syst Rev 2009



How to read forest plots

Komossa et al. Cochrane review 2010

In these cases the confidence

intervals do not overlap with

the y-axis, thus, the result is

statistically significant

Effect size (SMD)
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The mean effect size, 
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Statistical significance and 
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Rule of thumb by Cohen for the interpretation of effect sizes:

0.20 = small difference

0.50 = medium difference

0.80 = large difference between interventions



Heterogeneity

I2 Statistic: 
Quantitative, how much heterogeneity 0%-100%, usually 
50% considerable heterogeneity

Chi-square test: 
Likelihood of heterogeneity, usually p<0.1 means
heterogeneity



BPRS: Amisulpride vs. typical antipsychotics
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Amisulpride pooled: 

r = 0.11, p<0,0001, 10 studies, n = 1654

Colonna  (2000)
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Rüther  (1989) vs. perazine1

1 endpoint analysis, not used for mean effect size

Leucht et al. Am J Psychiatry 2002

Leucht 2008



Heterogeneous?
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Antipsychotics vs Placebo for relapse prevention of antipsychotics

Ceraso et al. Cochrane Database Syst Rev 2020, update of Leucht et al. Lancet 2012;379(9831):2063–2071



Heterogeneous?
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Subgroup analysis

and meta-regression



0,01 0,1 1 10

At least 3 m (5 RCTs) 71/413 (17%)      227/393  (58%)

Remitted (8 RCTs)                                                             92/304 (30%)       134/212 (63%)

Drug

n/N (%)

PBO

n/N (%)

Relative Risk

(95%CI)

First episode (8 RCTs)                                                              67/255 (26%)       167/273 (61%)
Other (19 RCTs) 325/1210 (27%)        606/931 (65%)

Antipsychotics vs Placebo for relapse prevention of antipsychotics
Subgroup analyses

First versus multiple episode participants

Remitted vs. non-remitted participants 

Other (16 RCTs) 300/1161 (26%)      639/992  (64%)

Test for subgroup differences: Q=1.36, df=1, p=0.24

Abrupt withdrawal vs. tapering
Abrupt (16 RCTs)                                                           313/1108 (28%)       540/838 (64%)
Tapered (8 RCTs) 79/357 (22%)      233/366  (64%) 

Test for subgroup differences: Q=0.03, df=1, p=0.87

Test for subgroup differences: Q=1.05, df=1, p=0.31

Duration stable before the study
At least 1 m (5 RCTs)                                                             49/232 (21%)       140/196 (71%)

Test for subgroup differences: Q=0.58, df=4, p=0.96

At least 6 m (1 RCT) 1/10 (10%)            3/10  (30%

At least 12 m (5 RCTs) 35/165 (21%)        97/161  (60%)

At least 3-6y (2 RCTs) 6/27 (22%)          17/27  (63%)

0.47 (0.38-0.58)

0.39 (0.31-0.49)

0.40 (0.33-0.49)

0.43 (0.34-0.54)

0.34 (0.23-0.50)

0.27 (0.15-0.46)
0.30 (0.21-0.44)

0.31 (0.17-0.57)

0.38 (0.18-0.78)

0.38 (0.24-0.61)

0.01                          0.10                          1.0                  

Favours drug Favours placebo

RR

The DerSimonian and Laird random effects model was used throughout where the weights for the risk ratio were calculated using the Mantel-Haenszel method, PBO = placebo, n = 
number of participants relapsed, N = total number of patients, RCTs = number of included randomised controlled trials, CI = confidence interval, m= months, y= years, AC= allocation
concealment, ** p<0.001; 1excluding the group „mixed antipsychotics“ does not change the result

At least 24 m: no RCTs available

Depot versus oral
Depot (7 RCTs)                                                             60/332 (18%)       202/331 (61%)
Oral (14 RCTs)                                                           307/1017 (30%)       507/768 (66%)

First vs. second generation antipsychotics
Test for subgroup differences: Q=4.52, df=1, p=0.03

First (18 RCTs)                                                          188/778 (24%)       402/652 (62%)
Second (6 RCTs)                                                             204/687 (30%)       371/552 (67%)
Test for subgroup differences: Q=1.44, df=1, p=0.23

0.31 (0.23-0.41)

0.46 (0.37-0.57)

0.35 (0.25-0.48)
0.44 (0.37-0.53)

Different drugs1

Chlorpromazine (2 RCTs)                                       63/207 (30%)       137/199 (69%)
Fluphenazine depot (6 RCTs)                                       18/160 (11%)        74/136 (54%)
Haloperidol depot (1 RCT)                                          2/20 (10%)          16/23 (70%)
Quetiapine (1 RCT)                                         27/89 (30%)          56/89 (63%)
Paliperidone (2 RCTs)                                        78/311 (25%)       212/306 (69%)
Mixed antipsychotics (10 RCTs)                                       107/400 (27%)       185/305 (61%)
Ziprasidone (2 RCTs)                                        97/278 (35%)         93/146 (64%)

0.44 (0.36-0.55)

0.23 (0.14-0.39)
0.14 (0.04-0.55)

0.48 (0.34-0.69)
0.36 (0.30-0.45)
0.42 (0.27-0.65)
0.52 (0.43-0.64)

Test for subgroup differences: Q=14.68, df=6, p=0.02

0.33 (0.04-2.69)

Blinded vs. unblinded studies

Test for subgroup differences: Q=4.50, df=1, p=0.03
Appropriate vs. unclear allocation concealment
Appropriate AC (9 RCTs)                                                214/778 (28%)      416/632 (66%)

Blinded (22 RCTs)                                                     370/1334 (28%)   691/1078 (64%)
Unblinded (2 RCTs)                                                       22/131 (17%)       82/126 (65%)

Unclear AC (15 RCTs)                                              178/687 (26%)      357/572 (62%)
Test for subgroup differences: Q=0.09, df=1, p=0.76

0.42 (0.35-0.51)
0.26 (0.17-0.39)

0.41 (0.33-0.52)
0.39 (0.28-0.53)

Leucht et al. Lancet 2012
Cochrane Database Syst Rev 2012
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Efficacy of antipsychotic drugs compared 
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Network meta-analyses
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Advanced methods

Metaregression

Leucht et al. Am J Psych 2017



402 studies, 53,463 participants

Huhn,…, Leucht Lancet 2019



Prinzip der Netzwerkmetaanlyse

A

B

C

There are trials for A vs B and A vs C but 

none for B vs C
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A
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There are trials to compare A vs 

B and A vs C, but none to 

compare B vs C

Trial results to compare B vs C 

can be estimated from those of A 

vs B and A vs C

Prinzip der Netzwerkmetaanlyse
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402 studies, 53,463 participants

Huhn,…, Leucht Lancet 2019



Efficacy
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Side effects I
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Huhn,…, Leucht Lancet 2019

Side effects II



Shared Decision Making Assistant SMDA

https://ebmpp.org/de/tools/sdma-app

Siafis, …, Leucht BMC Psych 2022; Leucht et al. Eur Arch Psych Clin Neurosci 2023



Caricature of the paternalistic model

52



Individual patient data meta-

analysis (IPD)
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Individual patient data (IPD) meta-analysis 
Are antipsychotics more effective in severely ill patients?

Furukawa,…,Leucht JAMA Psychiatry 2014

In a re-analysis of > 1000 

patients from placebo-

controlled olanzapine and 

risperidone trials, response

to antipsychotics was larger 

in severely ill patients than

mildly ill patients

In milder forms the efficacy

tolerability balance is worse

Thus confirm the diagnosis

well, use lower doses, and 

more tolerable drugs
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“Antipsychotic clock”



Dose-response meta-analysis
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Schematic dose response curve

Leucht et al. Am J Psychiatry 2020



Furukawa et al. Lancet Psych 2020
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Diagnostic test review
Meta-analysis of Studies on 

Early Prediction of Response

Less than 25% BPRS/PANSS total score reduction at 2 weeks predicted

non-response defined as less than 50% BPRS total score reduction at 6 

weeks with a specificity of 86% in a diagnostic test review of 32 trials.

Samara, …, Leucht Am J Psychiatry 2017

Individual results of 32 trials. 

Circle size reflects sample size



Veroniki et al. BMC Medicine 2021

Diagnostic test network meta-analysis: rapid tests for COVID-19

93 studies relating to 36 rapid antigen tests in 104,961 participants 
and 23 rapid molecular tests in 10,449 participants



Veroniki et al. BMC Medicine 2021Antigen-Tests: Sensitivity ~ 0.75, Specificity ~ 0.99



Veroniki et al. BMC Medicine 2021Sensitivity ~ 0.99, Specificity ~ 0.97



Overviews of Reviews
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Added value of systematic reviews



Effect sizes of general medicine and 

psychiatric drugs and psychotherapy

Leucht et al. Br J Psych 2012, 

Huhn,..., Leucht JAMA Psych 2016
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Systematic reviews on the 

quality of rating scales
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Systematic Reviews on the Quality of

Rating Scales

Weigl…Leucht Schiz Bull 2023
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Network IPD meta-analysis
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IPD meta-analysis
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Systematic Reviews of Rating Scales

Weigl…Leucht Schiz Bull 2023

Component IPD 

Network Meta-analyses

Furukawa…Lancet Pych 2021



Component IPD Network Meta-analysis
Which components of CBT are effective for depression?

Furukawa…Lancet Psych 2021



Cumulative network meta-analysis
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Systematische Reviews über Skalen

Weigl…Leucht Schiz Bull 2023

Component IPD 

Network Meta-analyses

Furukawa…Lancet Pych 2021

Advanced methods



Advanced network meta-analytic methods
Cumulative meta-analysis



Antman et al JAMA 1992

Cumulative meta-analysis

Lau et al. NEJM 1992



Luo et al JClin Epidemiol 2021



Luo et al JClin Epidemiol 2021



Luo et al JClin Epidemiol 2021



Living meta-analysis



Advanced network meta-analytic methods
Cumulative meta-analysis Living meta-analysis



80 volunteers experienced in meta-analysis 
do study selection and data extraction on 
the web

https://mhcovid.ispm.unibe.ch

https://mhcovid.ispm.unibe.ch/


MHCOVID 

a continuously updated meta-
ecological study of the effects of
the COVID-19 pandemic on mental 
health



❖ living systematic review

❖ Associations between worsening of mental 

health during the COVID-19 pandemic with

– extent of pandemic

– stringency measures

MHCOVID



Crowdsourcing

100 volunteers experienced in systematic

reviews from all continents



Website



MHCOVID Anxiety and Depression

Salanti,…,Leucht Ann Int Med 2022



Salanti,…,Leucht Ann Int Med 2022

MHCOVID Association with COVID severity and stringency of 
containement measures



Cochrane Reviews

Pairwise meta-analysis

Leucht et al. Lancet 2012, 

Cochr Database Syst Rev 2012

AMI

ARI

ASE

CLO

CPZ

HAL

ILO

LURA

OLA

PAL
PBO

QUE

RIS

SER

ZIP

ZOT

Network meta-analysis

Leucht et al. Lancet 2013, 

Huhn...Leucht Lancet 2019

Diagnostic Test Reviews

Samara...Leucht Am J Psych 2015

Metaregression

Leucht et al. Am J Psych 2017

Dose-Response Meta-analysis

Leucht et al. Am J Psych 2020

Individual Patient Data (IPD) 

Meta-analyses

Furukawa…Leucht JAMA Psych 

2016

Overviews of Reviews

Leucht et al. Br J Psych 

2012, 

Huhn...Leucht Leucht 

JAMA Psych 2016

Advanced meta-analytic methods

Systematic Reviews 

of Rating Scales

Weigl…Leucht Schiz

Bull 2023

Component IPD 

Network Meta-analyses

Furukawa…Lancet Pych

2021

Cumulative meta-

analysis

Living meta-analysis
Living guidelines



Limitations of Meta-analyses

 The „apples and oranges problem“ - heterogeneity, 

different study quality etc. 



Gene Glass, coined the term

meta-analysis

1976-1980



 In meta-analysis there are many judgement calls

 The original studies are frequently so poorly reported

that meta-analytic procedures are not possible

Limitations of Meta-analyses

 The „apples and oranges problem“ - heterogeneity, 

different study quality etc. 

 Publication bias



Question

What is publication bias?

1. The department heads are first authors and not 

the PhD students who do the work

2. Systematic mistakes (=bias) in a publication

3. Studies with negative results end up in the file

drawer

4. Studies are published in different pieces



Publication Bias

• Is probably the greatest problem of evidence based 

medicine – EVIDENCE BIASED MEDICINE (Melander et 

al. 2004)

• Studies without significant results are considered less 

interesting by journals and thereby have a reduced 

likelihood of getting published

• Pharmaceutical companies are not interested in publishing 

studies with results that were unfavourable for their 

product. 

• The situation improved in the early 2000s when major 

journals made it a requirement that all studies must be 

registered, e.g. on clinicaltrials.gov, because otherwise 

they will not be published



Method to identify publication bias

Funnel plot



„Funnel-plot“ showing 

possible publication bias
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„Funnel-plot“ without 

publication bias



Small trials have higher effect sizes

Agnes Dechartres et al. BMJ 2013;346:bmj.f2304



Where to go / Software

• Cochrane Collaboration “RevMan” – very solid, good 

training, does not have meta-regression, and not the 

specific forms except overviews and diagnostic test 

reviews

• Comprehensive Meta-analysis – very user friendly, 

includes meta-regression, not the specific forms

• STATA

• R various packages – most comprehensive, you find a 

package for everything including Bayesian approaches, 

dose-response etc



www.illuminatum.com





www.illuminatum.com



Thank you for your attention!
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