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Outline

ÅIntroduction 

ÅEvidence networks

ÅHeterogeneity, transitivity, inconsistency 

ÅKey points
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Learning Objective

ÅUnderstand the concepts and assumptions of network meta-
analysis such as homogeneity, transitivity, and consistency.
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Introduction
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Background

ÅNew drugs are often compared with placebo or standard care, 

but not against each other, in trials aimed to contribute 

toward obtaining approval for drug licensing.

ÅCommercial incentive to compare the new treatment with an 

active control may be wanting. 

ÅCommercial incentives to compare a new treatment with an 

active control may be lacking

ÅConstraints due to small sample sizes and short durations of follow-up.

ÅAvailable treatments tend to increase over time.
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Motivation

ÅClinicians, patients, and health-policy makers often need to 
ŘŜŎƛŘŜ ǿƘƛŎƘ ǘǊŜŀǘƳŜƴǘ ƛǎ άōŜǎǘέ ōŀǎŜŘ ƻƴ ŀƭƭ ǊŜƭŜǾŀƴǘ 
evidence.

ÅUnfortunately, robustly designed RCTs that simultaneously 
compare all interventions of interest are almost never 
available.

ÅAs an alternative, indirect treatment comparisonsprovide 
useful evidence.

ÅNetwork meta-analysisis an extension of standard pairwise 
meta-analysis by including multiple pairwise comparisons 
across a range of interventions
Å It addresses the comparative effectiveness of multiple treatment 

alternatives.
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Illustrative Rationale
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Despite mounting evidence from 18 trials spanning and evaluating 24 
regimens, evidence is available only on a few direct comparisons.

Source: Ioannidis JP. Indirect comparisons: the mesh and mess of clinical trials. Lancet 2006; 368:1470-2

Example: Regimes for the Treatment of Children with 
Acute Pyelonephritis
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Indirect Comparisons of Multiple Treatments

Trial

1 A B

2 A B

3 B C

4 B C

5 A C

6 A C

7 A B C

ωWant to compare A vs. B.

ωDirect evidence from trials 1, 2 and 7.
ωIndirect evidence from trials 3, 4, 5, 6 and 7.

ωCombining ŀƭƭ ά!έ ŀǊƳǎ ŀƴŘ ŎƻƳǇŀǊƛƴƎ ǿƛǘƘ ŀƭƭ ά.έ 
arms destroys randomization.

ωUse indirect evidence of A vs. C and B vs. C 
comparisons as additional evidence to preserve 
randomization and within-study comparison.



Example: Diets
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Source: Johnston BC, KantersS, BandayrelK, Wu P, NajiF, SiemieniukRA, Ball GD, BusseJW, ThorlundK, GuyattG, Jansen JP,Mills EJ. Comparisonof 
weight loss among nameddiet programs in overweight and obese adults: a meta-analysis.
JAMA2014; 312:923-33.



Example: Diets

Source: Johnston BC, KantersS, BandayrelK, Wu P, NajiF, SiemieniukRA, Ball GD, BusseJW, ThorlundK, GuyattG, Jansen JP,Mills EJ. Comparisonof 
weight loss among nameddiet programs in overweight and obese adults: a meta-analysis.
JAMA2014; 312:923-33.
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Evidence Networks
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Å Indirect comparison ïwhen only two (or one pair of) 
treatments are being compared indirectly

ÅMixed treatment comparisons ïa generalization of indirect 
comparisons with more than two (or multiple pairs of) 
treatments being compared indirectly  

ÅAt least one pair of treatments is compared both directly 
and indirectly 

ÅExtensions of standard pairwise meta-analysis of randomized 
control trials

ÅFixed-effect and random-effect network meta-analysis 

ÅRelies on statistical methods that maintain benefits of 
randomization within each trial

Two Specific Types of  Network Meta-Analysis



Wrong: Naïve Indirect Comparison
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Indirect Comparison
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Need for a Network
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Indirect Comparison

dBC = dAC - dAB

dAC

dAB

Source: Jansen JP, Fleurence R, Devine B, et al. Interpreting indirect treatment comparisons & network meta-

analysis for health care decision-making: Report of the ISPOR Task Force on indirect treatment comparisons 

good research practicesðPart 1. Value in Health 2011;14:417-428. 
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Mixed Treatment Comparisons

dAB

dAC

dBC

k treatments

A total of  k(k-1)/2  contrasts

Source: Jansen JP, Fleurence R, Devine B, et al. Interpreting indirect treatment comparisons & network meta-

analysis for health care decision-making: Report of the ISPOR Task Force on indirect treatment comparisons 

good research practicesðPart 1. Value in Health 2011;14::417-428. 
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20Source: Jansen JP, Fleurence R, Devine B, et al. Interpreting indirect treatment comparisons & network meta-

analysis for health care decision-making: Report of the ISPOR Task Force on indirect treatment comparisons 

good research practicesðPart 1. Value in Health 2011;14::417-428. 


