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Learning Objective

A Understand the concepts and assumptions of network meta
analysis such as homogeneity, transitivity, and consistency.



Introduction



Background

A New 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.

A Commercial incentive to compare the new treatment with an
active control may be wanting.

A Commercial incentives to compare a new treatment with an
active control may be lacking
A Qonstraintsdue to small sample sizes and short durations of follgw

A Available treatments tend to increase over time.



Motivation

A Clinicians, patients, and heaiiolicy makers often need to
RSOARS gKAOK UNBFUYSYU Aa ao.
evidence.

A Unfortunately robustly designed RCTs that simultaneously
compare all interventions of interest are almost never
avallable

A As an alternativeindirect treatment comparisonsrovide
useful evidence.

A Networkmeta-analysigs an extension of standard pairwise
meta-analysis by including multiple pairwise comparisons
across a range afterventions

A It addresses the comparatieffectiveness of multiple treatment
alternatives.



lllustrative Rationale



Example: Regimes for the Treatment of Children with
Acute Pyelonephritis
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Figure: Comparisons of antibiotic regimens for acute pyelonephritis in children
Matrix shows number of available direct comparisons (0=no comparison, 1=one comparison, 2=two comparisons).

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

Source: loannidis JP. Indirect comparisons: the mesh and mess of clinicalarnast2006; 368:147®



Indirect Comparisons of Multiple Treatments
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arms destroysandomization.

wlJseindirect evidence of Avs. Cand B vs. C
comparisons as additional evidence to preserv
randomization and withisstudy comparison.



Example: Diets
12-Month Weight Reduction (Brands)

Weight- Slimming
Volumetrics Watchers World
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Source: JohnstoBC KantersS,BandayreK, Wu PNajiF,SiemieniukRA, Ball GBusseJW,ThorlundK, GuyattG, Jansen JMills EJ. Comparisawf

weight loss among nametiet programs in overweight and obese adults: a matelysis.
JAMA2014; 312:9233.
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Example: Diets

12-mo Weight Loss, kg
No diet 4.10 451 7.19 6.35 5.95 5.90 6.55 6.42 5.98 6.47 NA NA 4.15
odie (13010 6.91) | (2.37t06.73) | (3.83t010.63) | (3.88t08.89) | (323108.72) | (3.88t08.05) | (3.42109.79) | (3.04t09.70) | (0.63t011.46) | (3.56 to 9.45) (0.36 t0 8.05)
6.02 LEARN 041 3.08 2.27 1.85 1.79 2.45 2.34 1.88 2.36 NA NA 0.05
(4.20 0 7.81) (-1.98102.82) | (-0.52106.76) | (-0.22t04.77) | (~0.97 t04.65) | (-1.02t0 4.70) | (-0.63105.59) | (-2.07t06.59) | (-3.62 t0 7.43) | (~1.2410 6.00) (-4.14 t0 4.30)
7.67 1.65 Moderate 2.69 1.86 145 1.40 2.04 1.92 1.48 1.96 o " -0.36
(5.79109.56) | (0t03.34) | macronutrient | (-0.7310 6.10) | (0.29t03.40) | (-0.75t03.61) | (-0.54 t03.37) | (-0.55t04.69) | (-2.20t05.87) | (~3.45 t0 6.40) | (-0.981t04.87) (-4.06 to 3.39)
8.26 2.25 0.59 Low § -0.83 -1.23 -1.28 -0.64 -0.77 -1.20 -0.71 A A -3.02
(5.871010.66) | (-0.18t04.72) | (-1.75 t02.95) oWl (-4.46102.75) | (-4.56t01.97) | (-4.84t02.31) | (-4.58t03.31) | (~5.72103.93) | (-7.27t04.80) | (-4.88t03.41) (-7.93t0 1.87)
10.14 413 248 1.88 At -0.42 -0.45 0.19 0.07 -0.37 0.11 NA \A -2.22
(8.19t012.12) | (2.40t05.88) | (1.55t03.44) | (-0.55 to 4.34) Kins (-2.79101.96) | (-2.74101.90) | (-2.50t02.91) | (-4.25t04.19) | (~5.54 t0 4.82) | (-3.05103.25) (-6.17 t0 1.79)
8.44 2,42 0.77 0.17 =171 z -0.05 0.60 0.48 0.04 0.52 NA NA -1.80
(6.421010.44) | (0.60t04.26) | (-0.39t01.92) | (~2.05 to 2.36) |(-3.09 to -0.35) one (-2.66102.62) | (-2.25t03.46) | (-3.93t04.73) | (-5.32t05.42) | (-2.93103.97) (-5.98 t0 2.46)
2 7.26 1.24 -0.41 -0.99 -2.88 -1.17 Weight 0.65 0.52 0.08 0.57 A \A -1.75
¥ | (5.25t09.27) | (-1.08t03.58) | (-2.35t01.54) | (-3.69t0 1.63) | (-4.94to 0.88) | (-3.27t00.90) |  Watchers | (-2.37t03.61) | (-3.50t04.31) | (-5.29t05.39) | (-2.41t03.44) (-5.52t0 1.96)
G
£ 9.03 3.02 136 0.77 -1.12 0.59 1.77 Ornish -0.12 -0.57 -0.08 A A -2.39
D | (6.44t011.66) | (0.62t05.45) | (-0.72t03.43) | (-2.18t03.67) | (-3.24t01.00) | (-1.58t02.75) | (-0.84 to 4.40) S0E (-4.86 0 4.40) | (-6.1905.05) | (-3.88t0 3.64) (-6.88 t0 2.05)
£
° 5.78 -0.23 -1.89 -2.49 -4.36 -2.66 -1.48 -3.25 Sy Crai -0.44 0.05 A \A -2.26
E | (3.29t0829) | (-3.26t02.81) | (-4.99t01.22) | (-5.93100.95) |(~7.53t0 -1.22) | (-5.79t00.52) | (-4.65 t0 1.67) | (~6.85 t0 0.32) enMyLralg | g 76 t0 6.06) | (-4.35t0 4.53) (-7.20t0 2.86)
(%=}
9.87 3.86 2.20 1.62 -0.28 1.44 2.61 0.84 4.09 Volumetri 0.49 A \A -1.82
(5.541014.23) | (-0.37t08.11) | (-1.71t06.11) | (-2.95t0 6.16) | (-4.30t03.74) | (-2.63t05.51) | (-1.76106.98) | (-3.59t05.31) | (-0.89 t0 9.11) OHMELIIES (5 3110 6.20) (-8.08t0 4.32)
6.56 0.54 -1.13 -1.72 -3.60 -1.90 -0.70 -2.50 0.76 -3.33 Rosemary A NA -2.32
(2.751010.29) | (-3.51t04.55) | (-5.09102.77) | (~5.98 t0 2.48) | (-7.54t00.29) | (-5.89t02.08) | (-4.53103.02) | (-6.83t0 1.80) | (-3.69t05.17) | (~8.87 t0 2.14) Conley (-6.44 10 1.87)
5.43 -0.58 -2.23 -2.84 -4.71 -3.00 -1.82 -3.58 -0.35 -4.42 -1.13 Biagest L. A A
(1.50t09.31) | (-4.42t03.23) | (-6.22101.69) | (-7.49t0 1.73) |(-8.70 10 -0.78) | (~7.10t01.05) | (-6.27 10 2.59) | (-8.03t00.80) | (-4.89t04.16) | (-10.04 to 1.14) | (-6.40t0 4.24) | °'99ESLLOSEr
7.41 1.40 -0.26 -0.85 -2.74 -1.03 0.15 -1.62 1.62 -2.45 0.86 1.97 S "
(4.631010,18) | (-1.66t04.43) | (-3.39102.85) | (-4.58 10 2.83) | (-5.90t00.41) | (-4.27 t02.24) | (~3.38103.65) | (-5.27102.03) | (-2.12t05.38) | (-7.53t02.53) | (-3.98105.72) | (-2.18t06.19) LHSySIsn
Slimming
NA NA NA NA NA NA NA NA NA NA NA NA NA World

Source: JohnstoBC KantersS,BandayreK, Wu PNajiF,SiemieniukRA, Ball GIBusseJW,ThorlundK,GuyattG, Jansen JMills EJ. Comparisawf
weight loss among nametiet programs in overweight and obese adults: a matelysis.
JAMA2014; 312:92383.
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Evidence Networks
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Two Specific Types of Network Meta-Analysis

A Indirect comparison i when only two (or one pair of)
treatments are being compared indirectly

A Mixed treatment comparisons i a generalization of indirect
comparisons with more than two (or multiple pairs of)
treatments being compared indirectly

A At least one pair of treatments is compared both directly
and indirectly

A Extensions of standard pairwise meta-analysis of randomized
control trials

A Fixed-effect and random-effect network meta-analysis

A Relies on statistical methods that maintain benefits of
randomization within each trial
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Wrong: Naive Indirect Comparison

Trial 1 Trial 2

Naive / biased
indirect comparison

B A (Placebo) C A (Placebo)



Indirect Comparison

Trial 1 Trial 2 Trial 3
y
Relative
tx effect
B A (Placebo) C A (Placebo) D C
deltay Indirect estimate of D vs. B
VsA | Indirect
} Indirect estimate of C vs. B — estimate of
. -------------------------------------------------------- o

Bvs. A Cvs. A Dvs.C
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Need for a Network

Trial 1 Trial 3
Trial 1 V

Relative
tx effect
Trial3 @

B A (Placebo) D C

deltay
Vs. A Unknown indirect estimate of Dvs. B ? —

Unknown estimate of C vs. A

Bvs. A Dvs.C
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Indirect Comparison

H
Direct comparison

o= -0
Indirect comparison

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 practicesd Part 1. Value in Health 2011;14:417-428.
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Mixed Treatment Comparisons

e A B
Direct comparison

k treatments
- —0

Indirect comparison A total of k(k1)/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 19
good research practicesd Part 1. Value in Health 2011;14::417-428.



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 practicesd Part 1. Value in Health 2011;14::417-428.
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