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Ideally, clinicians would like to know how all the 
different options rank against each other and how big 
the differences are between all the available options.  
 
Need for a new robust framework which answers 
directly critical decision-making questions. 
 
This emerging review format is not popular yet 
because of important difficulties with the necessary 
statistical component - the multiple treatments meta-
analysis or network meta-analysis.  
 









RCT 2 

Treatment A Placebo versus 

RCT 1 

Treatment A Placebo versus 

RCT 3 

Treatment A Placebo versus 

RCT 1 

Treatment A Treatment B 

RCT 2 

Treatment A Treatment B 

RCT 3 

Treatment A Treatment B 

= standard meta-analysis = standard meta-analysis 



RCT 1 RCT 2 

Placebo Treatment B 

DIRECT COMPARISON DIRECT COMPARISON 

Treatment A Treatment A 



RCT 1 RCT 2 

Placebo Treatment B 

DIRECT COMPARISON DIRECT COMPARISON 

“in common” 

Treatment A Treatment A 



RCT 1 RCT 2 

Placebo Treatment B 

DIRECT COMPARISON DIRECT COMPARISON 

“in common” 

INDIRECT COMPARISON 

Treatment A Treatment A 



Network of experimental comparisons 



Network of experimental comparisons 



Drug A 

Direct comparison 

Meta-analysis of studies
Drug A vs Drug B

Drug B

INDIRECT ESTIMATE 
A vs B 

DIRECT ESTIMATE 
A vs B 

M I X E D   E S T I M A T E    ( D I R E C T   A N D   I N D I R E C T ) 

Drug A Drug B

Direct comparison Direct comparison

Meta-analysis of studies
Drug A vs Drug C

Meta-analysis of studies
Drug C vs Drug B

“in common”

INDIRECT COMPARISON
A vs B

Drug C Drug C

D r u g   A D r u g  B ? 

D r u g  C 

How to compare treatment A vs B in a network of trials? 

The combination of direct and indirect evidence into a single effect size for treatment A versus B (mixed estimate) 
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 Comprehensive use of all available data (direct 

evidence + indirect evidence) 

 

 Comparison of interventions which haven’t been 

directly compared in any trial 

 

 Ranking of many treatments for the same 

condition  

 

 Improved precision for each comparison  

 

 

Advantages of MTM 



Transitivity 
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The anchor treatment A 

is ‘transitive’ 

….but you can evaluate clinically, epidemiologically and statistically its 

plausibility 

It is an untestable  

assumption 

An underlying assumption when μΙBC is calculated is that one can learn about 

B versus C via A.  



Transitivity means... (1) 
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Transitivity means... (3) 
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...that AC and AB trials do not 
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distribution of effect modifiers 
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Consistency 
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Heterogeneity? 
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Advantages of MTM 



Ranking measures from MTM 

 Estimate for each treatment the 

probability to be the best 

 







Treatment of depression 

















Traditional meta-analysis does not help! 



We included only randomised controlled trials (RCTs) that compared any of the following 
12 new-generation antidepressants as monotherapy in the acute-phase treatment of 
adults with unipolar major depression: 
 
 

• bupropion 
• citalopram   
• duloxetine  
• escitalopram  
• fluoxetine 
• fluvoxamine  
• milnacipran  
• mirtazapine 
• paroxetine 
• reboxetine  
• sertraline  
• venlafaxine  

 



Search strategy 
 
To identify the relevant studies, we reviewed the Cochrane Collaboration Depression, 
Anxiety, and Neurosis review group controlled trials registers (CCDANDTR-studies and 
CCDANCTR-references) up to Nov 30, 2007. 
 

These registers are compiled from systematic and regularly updated searches of Cochrane 
Collaboration CENTRAL register,* AMED, CINAHL, EMBASE, LiLACS, MEDLINE, UK National 
Research Register, PSYCINFO, PSYNDEX,  supplemented with hand searching of 12 
conference proceedings (http://www.thecochranelibrary.com).   
 

•The Cochrane Central Register of Controlled Trials (CENTRAL) serves as the most comprehensive 
source of reports of controlled trials. CENTRAL is published as part of The Cochrane Library and is 
updated quarterly. As of January 2008 (Issue 1, 2008), CENTRAL contains nearly 530,000 citations to 
reports of trials and other studies potentially eligible for inclusion in Cochrane reviews, of which 
310,000 trial reports are from MEDLINE, 50,000 additional trial reports are from EMBASE and the 
remaining 170,000 are from other sources such as other databases and hand-searching. 
Many of the records in CENTRAL have been identified through systematic searches of MEDLINE and 
EMBASE. CENTRAL, however, includes citations to reports of controlled trials that are not indexed in 
MEDLINE, EMBASE or other bibliographic databases; citations published in many languages; and 
citations that are available only in conference proceedings or other sources that are difficult to access. 
It also includes records from trials registers and trials results registers (full details available at 
http://www.cochrane-handbook.org/).  

http://www.thecochranelibrary.com/
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We asked pharmaceutical companies, regulatory agencies, and study investigators to 
supply all available information. 
 

No language restrictions were applied.  
 

The following drug-approving agencies - (the Food and Drug Administration in the USA, 
the Medicines and Healthcare products Regulatory Agency in the UK, the European 
Medicines Agency in the EU, the Pharmaceuticals and Medical Devices Agency in Japan, 
the Therapeutic Goods Administration in Australia) and ongoing trial registers 
(clinicaltrials.gov in the USA, ISRCTN and National Research Register in the UK, 
Netherlands Trial Register in the Netherlands, EUDRACT in the EU, UMIN-CTR in Japan and 
the Australian Clinical Trials Registry in Australia) were hand-searched for published, 
unpublished and ongoing controlled trials.  
 

The following phrase was used: [depress* or dysthymi* or adjustment disorder* or mood 
disorder* or affective disorder or affective symptoms] and combined with a list of the 12 
specific second-generation antidepressants. 
 

Two persons within the reviewing team independently reviewed references and abstracts 
retrieved by the search, assessed the completeness of data abstraction, and confirmed 
quality rating. Any disagreements were resolved via discussion with a third member of the 
reviewing team. A structured data abstraction form was used to ensure consistency of 
appraisal for each study (see Appendix 2).  

..%5C..%5CDocuments%5CPubblicazioni%5CLancet%20-%20MANGA%5CTo%20be%20sent%5CMTM%20paper_Cipriani%20et%20al_Appendix%202_Example%20of%20data%20abstraction%20form_REVISED.doc


Websites of pharmaceutical companies 
 

• Eli Lilly: www.lilly.com  
• Lundbeck: www.lundbeck.com 
• Organon: www.organon.com  
• Solvay: www.solvay.com 
• Pfizer: www.pfizer.com  
• GlaxoSmithKline: www.gsk.com  
• Bristol Myers Squibb: www.bms.com 
• Pierre Fabre : www.pierre-fabre.com  
• Wyeth: www.wyeth.com  

 
 
Medical Control Agencies 
 

• Food and Drug Administration (USA): www.fda.gov 
• European Medicines Agency (EU): www.emea.europa.eu 
• Pharmaceuticals and Medical Devices Agency (Japan): www.pmda.go.jp 
• Therapeutic Goods Administration (Australia): www.tga.gov.au 

http://www.lilly.com/
http://www.lilly.com/
http://www.lilly.com/
http://www.lilly.com/
http://www.lilly.com/
http://www.lundbeck.com/
http://www.lundbeck.com/
http://www.lundbeck.com/
http://www.lundbeck.com/
http://www.lundbeck.com/
http://www.organon.com/
http://www.organon.com/
http://www.organon.com/
http://www.organon.com/
http://www.organon.com/
http://www.solvay.com/
http://www.solvay.com/
http://www.solvay.com/
http://www.solvay.com/
http://www.solvay.com/
http://www.pfizer.com/
http://www.pfizer.com/
http://www.pfizer.com/
http://www.pfizer.com/
http://www.pfizer.com/
http://www.gsk.com/
http://www.gsk.com/
http://www.gsk.com/
http://www.gsk.com/
http://www.gsk.com/
http://www.bms.com/
http://www.bms.com/
http://www.bms.com/
http://www.bms.com/
http://www.bms.com/
http://www.pierre-fabre.com/
http://www.pierre-fabre.com/
http://www.pierre-fabre.com/
http://www.pierre-fabre.com/
http://www.pierre-fabre.com/
http://www.pierre-fabre.com/
http://www.pierre-fabre.com/
http://www.wyeth.com/
http://www.wyeth.com/
http://www.wyeth.com/
http://www.wyeth.com/
http://www.wyeth.com/
http://www.fda.gov/
http://www.fda.gov/
http://www.fda.gov/
http://www.fda.gov/
http://www.fda.gov/
http://www.emea.europa.eu/
http://www.emea.europa.eu/
http://www.emea.europa.eu/
http://www.emea.europa.eu/
http://www.emea.europa.eu/
http://www.emea.europa.eu/
http://www.emea.europa.eu/
http://www.pmda.go.jp/
http://www.pmda.go.jp/
http://www.pmda.go.jp/
http://www.pmda.go.jp/
http://www.pmda.go.jp/
http://www.pmda.go.jp/
http://www.pmda.go.jp/
http://www.tga.gov.au/
http://www.tga.gov.au/
http://www.tga.gov.au/
http://www.tga.gov.au/
http://www.tga.gov.au/
http://www.tga.gov.au/
http://www.tga.gov.au/




117 RCTs  
• 15 unpublished  

 
 
25 928 individuals 

• 24 595 (111 RCTs) EFF 
• 24 693 (112) ACC 
• 64% women 

 
8·1 weeks (follow up) 
 
109·8 (9–357) (sample) 
 



Comparability of dosages 
 

The dose is an important issue when comparing  pharmacological treatments. We used a 
modified version of a published classification, described by Gartlehner and colleagues.  





Outcome measures 
 
 
We defined acute treatment as 8-week treatment for both efficacy and 
acceptability analyses (Bauer et al., 2002). 
 
Response and dropout rates were chosen as primary outcomes, being the 
most consistently reported estimates of acute-treatment efficacy and 
acceptability.  
 
Response: the proportion of patients who had a reduction of at least 50% 
from the baseline score on HDRS or MADRS 
 
Treatment discontinuation (acceptability): the number of patients who 
terminated the study early for any reason during the first 8 weeks of 
treatment (dropouts). 







The cumulative probabilities of being among the four most efficacious treatments 

Efficacy 

Rank Drug % 

1. Mirtazapine  24·4 

2. Escitalopram  23·7 

3. Venlafaxine  22·3 

4. Sertraline  20·3 

5. Citalopram 3·4 

6. Milnacipran  2·7 

7. Bupropion 2·0 

8. Duloxetine 0·9 

9. Fluvoxamine  0·7 

10. Paroxetine  0·1 

11. Fluoxetine  0·0 

12. Reboxetine 0·0 



The cumulative probabilities of being among the four most efficacious treatments and 
among the four best treatments in terms of acceptability 

Efficacy Acceptability 

Rank Drug % Drug % 

1. Mirtazapine  24·4 Escitalopram  27·6 

2. Escitalopram  23·7 Sertraline  21·3 

3. Venlafaxine  22·3 Bupropion  19·3 

4. Sertraline  20·3 Citalopram 18·7 

5. Citalopram 3·4 Milnacipran  7·1 

6. Milnacipran  2·7 Mirtazapine  4·4 

7. Bupropion 2·0 Fluoxetine  3·4 

8. Duloxetine 0·9 Venlafaxine  0·9 

9. Fluvoxamine  0·7 Duloxetine 0·7 

10. Paroxetine  0·1 Fluvoxamine  0·4 

11. Fluoxetine  0·0 Paroxetine  0·2 

12. Reboxetine 0·0 Reboxetine 0·1 











Meta-regression 
 
In a meta-regression analysis to assess potential sponsorship bias, ORs and final rankings 
did not substantially change. The cumulative probability of being among the four best 
treatments became slightly smaller for those drugs in trials which were sponsored by the 
marketing company, with the comparators moving up the ranking slightly. 

SPONSORSHIP 

Rank Drug % N of RCTs sponsored by 
drug manufacturer  

(or unclear) [%] 

Total N of RCTs 
included in the 

MTM 

 
 

Efficacy 
 

1. Mirtazapine  24·4 13 [100%] 13 

2. Escitalopram  23·7 16 [84.2%] 19 

3. Venlafaxine  22·3 17 [60.7%] 28 

4. Sertraline  20·3 12 [44.4%] 27 
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Efficacy 
 

1. Mirtazapine  24·4 13 [100%] 13 

2. Escitalopram  23·7 16 [84.2%] 19 

3. Venlafaxine  22·3 17 [60.7%] 28 

4. Sertraline  20·3 12 [44.4%] 27 

 
 

Acceptability 

1. Escitalopram  24·4 16 [84.2%] 19 

2. Sertraline  23·7 12 [44.4%] 27 

3. Bupropion 22·3 13 [92.8%] 14 

4. Citalopram 20·3 11 [68.7%] 
(5 RCTs are CIT vs ESC) 

16 







Treatment of mania 





14 treatments were analysed: 

aripiprazole, asenapine, carbamazepine, 

valproate, gabapentin, haloperidol, 

lamotrigine, lithium, olanzapine, 

paliperidone, quetiapine, risperidone, 

topiramate, ziprasidone, and placebo.  

 

Most trials (54 [79%] of 68) were two-

grouped studies and the rest were three-

grouped studies in which one active 

comparator was usually haloperidol.  

17 trials had a combination design, in 

which the antimanic drugs of interest were 

added to lithium or valproate. Of these 

trials, only one was a three-grouped study 

and the remaining 16 were two-grouped.  

 

Overall, 16 073 patients were randomly 

assigned to one of the 14 antimanic 

treatments or to placebo and were 

included in the multiple-treatments meta-

analysis.  
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4th – 6th July 2016, Oxford 

How to appraise, interpret and publish a network meta-

analysis   
 

A 3-day course for clinicians, researchers and policy makers wishing to 

expand their knowledge of indirect and mixed treatment comparisons in the 

context of clinical effectiveness evaluation. Course highlights: 
 

• Key features of network meta-analysis 

(NMA) & underlying methodological 

assumptions  

• Critical appraisal of NMA 

• Clinical questions in the context of NMA 

• Write a NMA protocol  

• Writing the manuscript  

• Presenting NMA results  

• How to reply to peer reviewers  

• STATA workshop 

Merton 

College 

The course takes place at Wolfson College, with formal lectures and small group 

activities  
 

Course fee (all inclusive): £1300 (students £1000). Fee includes slides & 

scientific material, 2-night accommodation/breakfast/lunch at Wolfson College 

(free wifi)*, Gala Dinner at Merton College.   
 

Course fee (without accommodation): £1200 (students £900). 
 
 

*Extra-night(s) accommodation at Wolfson College available on a first come, first served 

basis.  
 

                                                                                         Course Director: 

Andrea Cipriani 

Rhodes 

House 

Speakers: Doug Altman, Tianjing Li, Deborah Caldwell, Stefan Leucht, 

Georgia Salanti, Huseyin Naci, Toshi Furukawa, Anna Chaimani, John 

Geddes, Andrea Cipriani 

3rd Course on Network Meta-Analysis 

2015 edition  
(photo by Louise 

Emilsson) 

Wolfson 

College 
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