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A. JAGS model specification

Here we provide the JAGS model specification for the application in Section 4.

# application: study, cancer, drug effect included
model{

for (j in 1:J1){
Y[j] ~ dbin(thetaljl, N[jl)
logit(thetalj]) <- theta.s[study[jl] + theta.d[drugljl] + theta.c[cancer[j]]

}

for (j in 1:J2){
Z[j]1 ~ dbern(p(jl)
plj]l <- pbin(cut[jl, thetal[j+J1], N[j+J1]) #Y¥<=cut
logit(theta[j+J1]) <- theta.s[study[j+J1]] + theta.d[drugl[j+J1]] + theta.c[cancer[j+J1]]

}

for (il in 1:n.study){
theta.s[il] <- mu.study + sigma.study*sn.study[il]
sn.study[i1l] ~ dnorm(0,1)

}

mu.study ~ dnorm(0, .0001)

sigma.study ~ dt(0, a, 1)T(0,) # a=1/A"2

for (i2 in 1:n.drug){
theta.d[i2] <- mu + sigma.drug*sn.drugli2]
sn.drugli2] ~ dnorm(0,1)

}

mu ~ dnorm(0O, .0001)

sigma.drug ~ dt(0, a, 1)T(0,)

for (i5 in 1:n.cancer){
theta.c[ib] <- mu.cancer+sigma.cancer*sn.cancer[i5]
sn.cancer[i5] ~ dnorm(0, 1)

}

mu.cancer ~ dnorm(0, .0001)

sigma.cancer ~ dt(0, a, 1)T(0,)



B. Supplementary Simulation Results for Section 3.2

Sar::)l::‘;ize Scenario J;::lee % of LC % of RC Mean Absolute Deviation Root-mean-squared Error
MAGEC PEM LRM NAM/RVE MAGEC PEM LRM NAM/RVE

0.2 0% 20% 0.014 0.020 0.020 0.014 0.018 0.023 0.023 0.017

10 S5 0.05 0% 20% 0.006 0.007 0.007 0.008 0.008 0.008 0.008 0.010
0.01 0% 20% 0.003 0.003 0.003 0.007 0.004 0.003 0.003 0.008

0.2 40% 20% 0.020 0.015 0.015 0.014 0.024 0.019 0.019 0.018

S6 0.05 40% 20% 0.008 0.007 0.007 0.013 0.009 0.009 0.009 0.015

0.01 40% 20% 0.003 0.003 0.003 0.010 0.004 0.004 0.004 0.011

0.2 0% 20% 0.009 0.018 0.018 0.009 0.011 0.020 0.020 0.011

25 S5 0.05 0% 20% 0.004 0.005 0.005 0.007 0.005 0.006 0.006 0.008
0.01 0% 20% 0.002 0.002 0.002 0.008 0.002 0.002 0.002 0.008

0.2 40% 20% 0.011 0.010 0.010 0.010 0.014 0.012 0.012 0.013

S6 0.05 40% 20% 0.004 0.005 0.005 0.013 0.005 0.006 0.006 0.014

0.01 40% 20% 0.002 0.003 0.003 0.010 0.003 0.004 0.004 0.011

0.2 0% 20% 0.006 0.018 0.018 0.007 0.008 0.019 0.019 0.009

50 S5 0.05 0% 20% 0.003 0.004 0.004 0.007 0.004 0.005 0.005 0.007
0.01 0% 20% 0.001 0.001 0.001 0.008 0.002 0.002 0.002 0.008

0.2 40% 20% 0.007 0.008 0.008 0.009 0.009 0.010 0.010 0.011

S6 0.05 40% 20% 0.003 0.004 0.004 0.013 0.004 0.005 0.005 0.014

0.01 40% 20% 0.002 0.003 0.003 0.010 0.002 0.003 0.003 0.011

Table B.1: Mean absolute deviations (MADs) and root mean square errors (RMSEs) of drug incidence
probabilities for five methods. We compared the proposed Bayesian model (MAGEC), pooled estimation
method after continuity correction (PEM), normal approximate method (NAM), logistic regression model
(LRM), as well as normal approximate method with robust variance estimation (RVE) under different
study sample sizes (J = 10, 25, 50) and two scenarios: (S5) 20% right censoring; and (S6) 40% left

censoring & 20% right censoring. LC = left censoring; RC = right censoring.




C. Comprehensive Forest Plot for Real-Data Application

Grade 3 or higher AEs

Incidence [95% Cl]

Nivolumab

2010-Brahmer-J Clin Oncol
2012-Topalian—-N Engl J Med
2014-Topalian—J Clin Oncol
2015-Ansell-N Engl J Med
20151 Borﬁhael N Engl J Med
2015-Brahmer-N Engl J Med
2015-Gettinger-J Clin Oncol
2015-Hamanishi-J Clin Oncol
2015-McDermott-J Clin Oncol
2015-Motzer-N Engl J Med
2015-Motzer-J Clin Oncol
2015-Rizvi-Lancet Oncol
2015-Robert-N Engl J Med2
2016-Antonia-Lancet Oncol
2016-Choueiri-Clin Cancer Res
2016-Ferris—=N Engl J
2016-Gettinger—J Clin Oncol
2016-Lesokhin-J Clin Oncol
2016-Sharma-Lancet Oncol
2016-Weber-Cancer Immu Res
2017-Ben-Ami-Cancer
2017-Carbone-N Engl J Med
2017-El-Khoueiry-Lancet
2017-Kang-Lancet
2017-Kudo-Lancet Oncol
2017-Larkin—J Clin Oncol
2017 Maruyama-Cancer Sci
Morris—Lancet Oncol

2018-Gettinger—. J%hl‘l Oncol
2018-Hellmann-N Engl J Med
2018-Hodi-Lancet Oncol
2018-Janjigian—J Clin Oncol
2018-Lee-Lung Cancer

2018~ Long Lancet Oncol

2018-Ma-J Clin Oncol
2018-Omuro-Neuro Oncol
2018-Quispel-Janssen—J Thorac Oncol
2018-Ready-J Thorac Oncol

Pembrolizumab
2015-Garon-N Engl J Med
2015-Le-N Engl J
2015-Patnaik—Clin Cancer Res
2015-Ribas-Lancet Oncol
2015-Robert-N Engl J Med
2016-Armand-J Clin Oncol
2016-Chow-J Clin Oncol
2016-Herbst-Lancet
2016-Goldberg-Lancet Oncol
2016-Muro-Lancet Oncol
2016-Nanda—-J Clin Oncol
2016-Nghiem-N En IJ Med
2016-Reck-N Engl J Med
2016-Ribas-JAMA
2016-Seiwert-Lancet Oncol
2016-Shimizu-Invest New Drugs
2017-Alley-Lancet Oncol
2017-Balar-Lancet Oncol
2017-Bellmunt-N Engl J Med
2017-Bauml-J Clin Oncol
2017-Chen-J Clin Oncol
2017-Ding-Blood

2017-Doi-J Clin Oncol
2017-Frenel-J Clin Oncol
2017-Gangadhar—J Immunother
2017-Hsu-J Clin Oncol
2017-0tt-J Clin Oncol
2017-0tt-Ann Oncol
2017-0tt-J Clin Oncol2
2017-O'Neil-PLoS One
2017-Plimack-Lancet Oncol
2017-Schachter-| Lance(
2017-Tawbi-Lancet Onc
2017-Yamazaki— Cancer Chemother Pharmacol
2017-Zinzani-Blood
2018-Adams-Ann Oncol
2018-Adra—Ann Oncol
2018-Cho-J Clin Oncol
2018-Cohen-Am J Clin Oncol
2018-Cohen-Lancet

20181 Eggermont N EngIJMed
2018-Fuchs-JAMA O
2018-Gadgeel-J Thorac Oncol
2018-Giaccone-Lancet Oncol
2018-Hansen-Ann Oncol
2018-Necchi-J Clin Oncol
2018-Rugo-Clin Cancer Res
2018-Shitara—Lancet
2018-Zhu-Lancet Oncol

Atezolizumab
2014-Herbst-Nature
2016-Fehrenbacher-Lancet
2016-McDermott-J Clin Oncol
2016-Rosenberg-Lancet
2017-Balar-Lancet
2016-Mizugaki-Invest New Drugs
2017-Peters-J Clin Oncol
2017-Rittmeyer—Lancet
2018-Colevas—Ann Oncol
2018-Emens-JAMA Oncol
2018-Horn—-Eur J Cancer
2018-Lukas-J Neurooncol
2018-McDermott-Nat Med
2018-Petrylak-JAMA Onc
2018-Powles-Lancet

Avelumab

2016-Kaufman-Lancet Oncol
2017-Apolo-J Clin Oncol
2017-Gulley-Lancet Oncol
2017-Heery-Lancet Oncol
2018-Bang-Ann Oncol
2018-Barlesi-Lancet Oncol
2018-DAngelo-JAMA Oncol
2018-Dirix-Breast Cancer Res Treat
2018-Le Tourneau-J Immunother Cancer

Durvalumab
2016-Massard-J Clin Oncol
2017-Antonia-N Engl J Med
2017-Powles—JAMA Oncol
2018-Garassino-Lancet Oncol
2018-Necchi-Eurology
2018-Siu—-JAMA Oncol
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Figure C.1: Incidence of grade 3 or higher AE (Pneumonitis) by study



