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S1 Simulation study

S1.1 Design

Table S1 presents values of the parameters in the log-linear model used to generate data in the components of a
simple or complex composite endpoint. These parameters were selected to give a control arm event rate of 0.57 and
event rate in the intervention arm of 0.84. We set the values of the two-way and three-way parameters, and used
these together with the predefined log odds and log odds ratio (0.3 and 1.35, respectively) to derive values of the
main effect parameters. For simplicity, main effect parameters were constrained to take the same values, A. and A,
for the control arm and treatment arm, respectively. The procedure for deriving parameter values corresponding to

the simple and complex composite endpoints is presented in Sections S1.1.1 and S1.1.2.

S1.1.1 Simple composite endpoint
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Case |

Control arm
A =A== A
*Adz=Ag=A3 =1
* A2z =0
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1
exp (Ac) +exp(2X. + 1) + 36XP B\ +3) — %p (y=1)=0.

Treatment arm
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* A2 = A3 = A3 = 0.5
* A3 =0

(S1) becomes

1
exp (M) + exp (2A + 0.5) + JEXP B\ +1.5) — %p (y=1)=0.

Case I

Control arm
s A=A =A3= X
* A2 =A13= A3 =1
* A23 =0.5

(S1) becomes

1
exp (Ac) +exp (2A. +1) + 3EXP (3Xc +3.5) — %p (y=1)=0.

Treatment arm
e A=A =A3=X\
* A2 = A13 = A3 = 0.5
* A2z =0

(S1) becomes

1
exp (A\) +exp (2A + 0.5) + 36XP (B +1.5) — %p (y=1)=0.

Case 111

Control arm
c A=A =A3=X
* A2 = A3 = Aoz = —A
* A2z = A

(S1) becomes

exp (Ac) +exp (Ae) + %exp (M) — %p (y=1)=0.

Treatment arm
c A =X =3 =X\
* A2 = Az = Aoz = =\
* A2z = A

(S1) becomes

xp () +exp (A) + sexp (M) — S2p(y = 1) =0

S1.1.2 Complex composite endpoint
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Letp (y = 0) = po.

Case |

Control arm
s A1 =X =A3= X\
* A2 =A3=A3 =1
* A2z =0

(S4) becomes

(3 = 3po) exp (Ac) + (1 — 3po) exp (2Ac + 1) — poexp (3Ac + 3) + (1 — pp) = 0.

Treatment arm
c A=A =A3 =X\
* A2 = A3 = A3 = 0.5
* A2z =10

(S84) becomes

(3 —3po) exp (\) + (1 — 3po) exp (2A + 0.5) — poexp (3A + 1.5) + (1 — pg) = 0.

Case I

Control arm
e A1 =X =A3= X\
* A2 =A3=A3 =1
* Ai23 =0.5

(S4) becomes

(3= 3po) exp (Ac) + (1 —3po) exp (2Ac + 1) — poexp (3Ac + 3.5) + (1 — pg) = 0.

Treatment arm
c A =X =A3= X\
* A2 =iz =3 =0.5
* A2z =10

(S84) becomes

(3 —3po) exp (\) + (1 — 3po) exp (2A + 0.5) — poexp (3A + 1.5) + (1 — pg) = 0.



Case 111

Control arm
A=A =A3= X
*d2=Az3 =3 =1
* A23=0.5

(S4) becomes

(3 —=3po)exp (Ac) + (1 —3po) exp (2Ac + 1) — poexp (3A\. + 3.5) + (1 — pp) = 0.

Treatment arm
c A =X =A3 =X\
* A2 =A13 = X3 =0.5
e Aoz =—-0.5

(S4) becomes

(3 = 3po) exp (M) + (1 — 3pg) exp (2A; + 0.5) — poexp (3N + 1) + (1 — po) = 0.

Values of . and \; were solved for using the community-contributed Stata module moremata. '

S1.2  Results
S1.2.1 Simple composite endpoint

Performance measures for (3 are presented graphically in Figures S1-S3.

S1.2.2 Complex composite endpoint

Table S2 summarizes occasions when MI at the component level with imputation stratified by randomized treatment
z and fully observed component z; (MIC—x-z;) suffered from perfect prediction. These were handled by using the
augment? option in mi impute chained. Performance measures are presented graphically in Figures S4-S6 for
BI, and in Figures S7-S9 for BO.

S2 Reanalysis of the TOPPS trial

Tables S3 and S4 present supplementary results of the reanalysis of the TOPPS trial.
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Bias in point estimate Empirical and model SEs

Coverage of 95% Cls
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Figure S1 Simple composite endpoint, case I: performance measures for [y under different missingness mechanisms
of the components; 5y = 0.3. Error bars, £1.96x Monte Carlo errors; filled and hollow points, empirical and
average model standard errors, respectively; vertical lines at 0 and 95 for bias and coverage, respectively
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Figure S2 Simple composite endpoint, case II: performance measures for BO under different missingness mechanisms
of the components; 5y = 0.3. Error bars, £1.96x Monte Carlo errors; filled and hollow points, empirical and
average model standard errors, respectively; vertical lines at 0 and 95 for bias and coverage, respectively



Bias in point estimate Empirical and model SEs  Coverage of 95% Cls
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Figure S3 Simple composite endpoint, case III: performance measures for [y under different missingness mechanisms
of the components; 5y = 0.3. Error bars, £1.96x Monte Carlo errors; filled and hollow points, empirical and
average model standard errors, respectively; vertical lines at 0 and 95 for bias and coverage, respectively
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Figure S4 Complex composite endpoint, case I: performance measures for Bz under different missingness mecha-
nisms of the components; 3, = 1.35. Error bars, +1.96 x Monte Carlo errors; filled and hollow points, empirical
and average model standard errors, respectively; vertical lines at 0 and 95 for bias and coverage, respectively



Bias in point estimate Empirical and model SEs  Coverage of 95% Cls
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Figure S5 Complex composite endpoint, case II: performance measures for /3, under different missingness mecha-
nisms of the components; 5, = 1.35. Error bars, £1.96x Monte Carlo errors; filled and hollow points, empirical
and average model standard errors, respectively; vertical lines at 0 and 95 for bias and coverage, respectively
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Figure S6 Complex composite endpoint, case III: performance measures for Bz under different missingness mecha-
nisms of the components; 3, = 1.35. Error bars, +1.96 x Monte Carlo errors; filled and hollow points, empirical
and average model standard errors, respectively; vertical lines at 0 and 95 for bias and coverage, respectively
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Figure S7 Complex composite endpoint, case I: performance measures for fBo under different missingness mecha-
nisms of the components; 3y = 0.3. Error bars, +1.96 x Monte Carlo errors; filled and hollow points, empirical
and average model standard errors, respectively; vertical lines at 0 and 95 for bias and coverage, respectively
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Figure S8 Complex composite endpoint, case II: performance measures for o under different missingness mecha-
nisms of the components; 5y = 0.3. Error bars, £1.96 x Monte Carlo errors; filled and hollow points, empirical
and average model standard errors, respectively; vertical lines at 0 and 95 for bias and coverage, respectively
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Figure S9 Complex composite endpoint, case III: performance measures for f3o under different missingness mecha-
nisms of the components; 3y = 0.3. Error bars, +1.96 x Monte Carlo errors; filled and hollow points, empirical
and average model standard errors, respectively; vertical lines at 0 and 95 for bias and coverage, respectively
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