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the posterior mean of log OR for ‘new versus old inter-
vention’ in the presence of small trials with low event
frequency, and notably, for large MOD (Fig. 2). On the
contrary, the bias in the two-stage PM approach was
very low for those scenarios (bias equal to 0.03). In the
remaining scenarios, the bias of the posterior mean of
log OR for ‘new versus old intervention’ was similar in
both approaches.
Interestingly, the posterior mean of the log OR for

both basic parameters was substantially underesti-
mated in both approaches in the presence of large
MOD (Fig. 2). For a low event and small trial size,
both basic parameters had a smaller bias under the
one-stage PM approach. The exception was the case
of large MOD, where the log OR for ‘old intervention
versus placebo’ was slightly more biased under the
one-stage approach (Fig. 2; Supplementary Table 8–9,
Additional file 1). In the remaining scenarios, the bias
of the posterior mean of log OR for the basic

parameters was similar in both models (Fig. 2; Sup-
plementary Table 8–9, Additional file 1).
The relatively high negative bias in the basic parame-

ters under both approaches may be attributed to the re-
sidual bias after considering the MAR assumption to
analyse informative MOD, which were assumed to be
moderate or large in all included trials. To investigate
whether the extent of MOD may indeed explain this ex-
tent of bias, we re-ran the simulation study also consid-
ering low attrition bias (%MOD < 5) in all included
trials. Under this best-case situation, the bias in log OR
of the basic parameters was reduced in both approaches.
Specifically, the bias ranged from − 0.1 (moderate trial
size with frequent events and substantial τ2) to 0.07
(small trials with a low event and small τ2) under the
one-stage PM approach, and from − 0.19 (small trials
with a low event and substantial τ2) to − 0.05 (frequent
events and small τ2) under the two-stage PM approach
(Supplementary Fig. 3, Additional file 1). Therefore,

Fig. 2 Dot plots on the bias of posterior mean of NMA log OR for all pairwise comparisons under one-stage and two-stage approaches while
accounting for the degree of missing outcome data (moderate, large) being unbalanced in the compared arms, the size of trials (small,
moderate), the event frequency (low, frequent) and small�2. MOD, missing outcome data
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