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Pairwise Meta-analysis

Peña, 2003
Bali, 2015
García-ureña, 2015
Jairam, 2017
Caro-tarrago, 2019

Overall
Heterogeneity: τ2 = 0.27, I2 = 50.41%, H2 = 2.02
Test of θi = θj: Q(4) = 8.07, p = 0.09
Test of θ = 0: z = -3.95, p = 0.00
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Network Meta-analysis

multiple treatment comparison



Why Network Meta-analysis?

• No direct comparison


• multiple comparison leads to type I error inflation


• Benefit of NMA


• compare all treatments at the same time


• treatments can be ranked
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NMA could be 
For


• Therapeutic 


• Binary outcome


• Continuous outcome


• Time-to-event outcome


• Economic


• Diagnostic

• One-stage


• mixed-effect (multilevel) regression: 
“study” as a random intercept 


• Two-stage: first, estimate effect size 
(ES) for each study


• multivariate meta-regression 

… Let’s begin with Therapeutic NMA



What kind of data do you have?

• Summary effect


• Aggregate data (AG)


• Individual patient data (IPD)

Individual patient data

Aggregate data/ Summary effect

Pooled effect

original

study

Meta-analysis



Therapeutic NMA
Binary outcome 

Two-stage approach One-stage approach

Summary effect data Aggregate data (AG) Individual patient data (IPD)

ES: OR, RR, RD

Need:

lnES,

SE_lnES (or get from CI)


STATA command: 

network import

Need:

in each arm

Number of events

Number of subjects


STATA command:

network setup

Data from:

Data sharing or

Expand from aggregate data


STATA: melogit, mepoisson



Therapeutic NMA
Time-to-event outcome 

Two-stage approach One-stage approach

Summary effect data Aggregate data (AG) Individual patient data (IPD)

ES: HR

Need:

lnES,

SE_lnES (or get from CI)


STATA command: 

network import

Need:

in each arm

Number of events

Person-time


STATA command:

network setup

Data from:

Data sharing or


Extract from KM curve

(digitizer + “ipdfc” command)


STATA: mestreg



Therapeutic NMA
Continuous outcome 

Two-stage approach One-stage approach

Summary effect data Aggregate data (AG) Individual patient data (IPD)

ES: MD

Need:

ES,

SE_ES (or get from CI)


STATA command: 

network import

Need:

in each arm

Mean, SD, and

Number of subjects


STATA command:

network setup

Data from:

Data sharing or


Expand from aggregate data ?

Papadimitropoulou et al. Res Syn Meth 2019

DOI: 10.1002/jrsm.1331


STATA: mixed



network setup eventvar nvar [if] [in], studyvar(varname) [or|rr|rd|hr zeroadd(#) common_options]


 network setup meanvar sdvar nvar [if] [in], studyvar(varname) [md|smd sdpool(on|off) common_options]



wide format

long format



 network import [if] [in] , studyvar(varname) treat(trtvar1 trtvar2) effect(effectstub) stderr(varname) [options]




Benefits of One-stage approach

• increase precision of estimated treatment effect


• improve network consistency


• could adjust for participant-level effect modifier


• could adopt more advanced model for dealing with missing data

(Real IPD)



Extract data from KM curve



CURVE RISK TABLE

Risk table

<< may have to fill 
manually

 fill until 36 like trisk

Extract data from KM curve



• ipdfc, surv(f0) failure    tstart(ts0) trisk(trisk0) nrisk(nrisk0) tot(#event) 

isotonic gen(time event) saving(filename, replace) 

failure curve 
(default = survival curve)

prob 
if y axis = probability 
(default = percentage)

New var

f0, ts0 from digitizer 
trisk0, nrisk0 from risk table under KM

New file



Zero event

• Single-arm zero-event


• Peto or Mantel-Haenszel method are recommended


• Double-arm zero-event


• usually excluded in many software


• excluding studies with no events in both arms can result in about 10% of 
the meta- analyses change the statistical significance 



Zero event 



Zero event 



Zero event 



Combining of RCTs and Observational studies
Why?

• small number of RCTs


• small number of participants in RCTs


• Naïve pooling


• Sensitivity analysis



Combining of RCTs and Observational studies
Stepwise-Hierarchical Pooled Analysis



Combining of RCTs and Observational studies
Stepwise-Hierarchical Pooled Analysis



Combining of RCTs and Observational studies
in NMA

• design-adjusted synthesis


• using non-randomized evidence as prior information


• three-level hierarchical model

Efthimiou et al. 2017 DOI: 10.1002/sim.7223



Health Economic study
Data that can be pooled

• NMB (or INB)


• Don’t use ICER


e.g. ICER = -4000 may come from


△cost = 40,000 & △QALY = -10 or △cost = -40,000 & △QALY = 10




Health Economic study
Scenario

Chaiyakittisopon et al. DOI: 10.1007/s10198-021-01275-3

(appendix)



Health Economic study
Scenario



Health Economic study

Cr. Kamolpat

Scenario



Health Economic study
Scenario



Diagnostic test accuracy NMA

• most studies are single-test study (against reference standard – to verify outcome of 
the index test)


• In multiple-test studies, tests are performed 


• in the same individuals = within-participant comparison


• unlikely to report the correlation


• random participants to different tests = between-participant comparison


• Threshold difference 


• Correlation of sensitivity & specificity (bivariate character)

Challenge



Diagnostic test accuracy NMA

• Trikalinos et al. 2014: Bayesian framework, Joint meta-analysis (DOI: 10.1002/jrsm.1115)


• Menten & Lesaffre 2015: Bayesian framework (DOI: 10.1186/s12874-015-0061-7)


• Dimou et al. 2016: Bivariate random-effect meta-analysis using log-transformed sensitivity & specificity (DOI: 
10.1002/sim.6919)


• Hoyer & Kuss 2016: Quadrivariate generalized linear mixed model (DOI: 	10.1177/0962280216661587)


• Nyaga et al. 2016: 


• ANOVA arm-based hierarchical model, 2-stage (DOI: 10.1177/0962280216669182)


• Beta-binomial arm-based, 1-stage based on copula model (DOI: 10.1177/0962280216682532)


• Owen et al. 2018: Bayasian beta-binomial arm-based (DOI: 10.1016/j.jclinepi.2018.03.005)

https://doi.org/10.1002/jrsm.1115
https://doi.org/10.1186/s12874-015-0061-7
https://doi.org/10.1002/sim.6919
https://doi.org/10.1177/0962280216661587
https://doi.org/10.1177%2F0962280216682532
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FOR	YOUR	ATTENTION


