Supplementary material
Model specification of random-effects network meta-analysis model for binary outcome
For the one-stage and two-stage pattern-mixture (PM) approaches, we considered non-informative normal prior distributions with zero mean and variance equal to 10,000 on all location parameters, whereas empirical distributions tailored to the outcome and intervention-comparison type investigated in each network were assigned on , as suggested by Turner et al. [1] to improve the estimation of the parameter in case of sparse networks and/ or rare events. A sensitivity analysis to different plausible prior distributions for  should be opted systematically by the authors of systematic reviews to investigate the sensitivity of the primary analysis results. We did not perform such a sensitivity analysis as it is out of the scope of the present study. 
For each network, we obtained the posterior mean of residual deviance to investigate whether each model fits the data satisfactorily [2, 3]. A lack of fit is inferred when the posterior mean of residual deviance is greater than the number of observed independent points [2, 3]. Under the one-stage PM model, each trial-arm corresponds to a data-point and contributes one independent data-point to the posterior mean deviance [2, 3]. Under the two-stage PM model, each treatment contrast with the baseline arm of the trial corresponds to a data-point and contributes one independent data-point to the posterior mean deviance [2, 3].
We used three parallel chains of different initial values and thinning equal to 10 for 100,000 updates and a burn-in of 10,000 Markov chain Monte Carlo samples. Convergence assessment was based on the Gelman–Rubin convergence diagnostic, , and inspections of trace plots [4]. We excluded results on parameters that corresponded to Gelman–Rubin  larger than 1.1, as convergence for those parameters was not achieved, and therefore, the corresponding posterior distributions could not be trusted. Specifically, convergence failed for one within-trial log OR and one NMA log OR from the one-stage PM approach for having implausibly large posterior standard deviation (both equal to 26). 
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Data-generating model of Hartung and Knapp 
First, we generated initial event risks for the experimental arm  with  as a function of pre-specified initial event risks in the control arm  with  and underlying log odds ratio  (  and ) via the equations below [1]:


for the placebo- and old-controlled trials, respectively. We used information from our collection with networks from several health-related fields to define the initial event risks for the control arms [2,3]. Specifically, we generated the initial event risks for the control arms from the following uniform distributions that correspond to low and frequent events:
Low events
 and 
Frequent events
 and 
for the placebo- and old-controlled trials, respectively. Then, we calculated the underlying log odds for each arm in every trial as follows:


for the experimental and control arm, respectively.
We incorporated the between-trial variance () in the following normal distributions to generate log odds for each arm in every trial, while assuming smaller variability in the log odds for placebo but equal in the log odds for active arms:
Placebo-controlled
and
Old-controlled

We selected the predictive log-normal distributions L (median: 0.02, 95% prior interval: 0.001 – 0.26) and L (median: 0.07, 95% prior interval: 0.002 – 2.67) to indicate small and substantial true , respectively. These predictive distributions referred to the expected  in a future meta-analysis for all-cause mortality and a generic healthcare setting, respectively [4]. 
Then, we back-calculated the underlying event risks in each arm of every trial for the experimental and control arm as follows:
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TABLES
Table S1. Comparison size and factors that affect within-trial normal approximation 
	Network1
	% comparisons with
	Trial sample size2 
	event risk across arms2
	No. trials with at least one zero-cell

	
	1 trial
	2 trials
	> 2 trials
	
	
	

	1
	41%
	20%
	39%
	237 (112, 300) 
(22, 708)
	0.62 (0.51, 0.69) (0.10, 0.95)
	0

	2
	25%
	25%
	50%
	235 (212, 391) 
(86, 1037)
	0.74 (0.58, 0.88) (0.44, 0.98)
	0

	3
	40%
	20%
	40%
	408 (267, 653) 
(16, 1829)
	0.65 (0.55, 0.81) (0.23, 1.00)
	1

	4
	50%
	0%
	50%
	389 (356, 446) (266, 471)
	0.73 (0.68, 0.79) (0.65, 0.91)
	0

	5
	20%
	80%
	0%
	203 (128, 290) 
(74, 322)
	0.45 (0.31, 0.57) (0.16, 0.83)
	0

	6
	56%
	22%
	22%
	474 (312, 850) (177, 1505)
	0.48 (0.27, 0.56) (0.14, 0.75)
	0

	7
	9%
	9%
	82%
	199 (83, 295)          (23, 694)
	0.24 (0.14, 0.44) (0.00, 0.75)
	1

	8
	50%
	0%
	50%
	352 (284, 700) (154, 1897)
	0.92 (0.86, 0.93) (0.72, 0.96)
	0

	9
	40%
	40%
	20%
	381 (222, 603) (117, 716)
	0.58 (0.50, 0.71) (0.40, 0.95)
	0

	10
	57%
	43%
	0%
	303 (186, 408) 
(89, 638)
	0.65 (0.44, 0.77) (0.33, 0.96)
	0

	11
	70%
	10%
	20%
	158 (51, 405)
        (40, 1171)
	0.40 (0.33, 0.56) (0.00, 0.83)
	1

	12
	33%
	0%
	67%
	402 (283, 511) (144, 1127)
	0.29 (0.21, 0.45) (0.12, 0.70)
	0

	13
	0%
	0%
	100%
	349 (304, 419) (252, 538)
	0.31 (0.22, 0.44) (0.13, 0.59)
	0

	14
	50%
	25%
	25%
	48 (39, 61)           (12, 296)
	0.47 (0.23, 0.72) (0.09, 1.00)
	1

	15
	80%
	20%
	0%
	497 (437, 601) (319, 846)
	0.82 (0.66, 0.95) (0.58, 0.98)
	0

	16
	75%
	0%
	25%
	1161 (247, 2839) (137, 5241)
	0.94 (0.92, 0.98) (0.89, 0.99)
	0

	17
	73%
	0%
	27%
	1053 (784, 6918) (75, 18201)
	0.95 (0.92, 0.97) (0.57, 1.00)
	1

	18
	74%
	16%
	10%
	85 (50, 245)         (30, 635)
	0.62 (0.42, 0.71) (0.00, 0.96)
	1

	19
	0%
	75%
	25%
	187 (151, 289) (105, 516)
	0.66 (0.50, 0.82) (0.23, 0.99)
	0

	20
	77%
	15%
	8%
	690 (401, 795) (106, 883)
	0.86 (0.77, 0.89) (0.35, 0.93)
	0

	21
	100%
	0%
	0%
	488 (346, 756) (234, 859)
	0.70 (0.41, 0.83) (0.17, 0.87)
	0

	22
	38%
	38%
	25%
	314 (130, 520) 
(71, 4128)
	0.95 (0.86, 0.98) (0.28, 1.00)
	4

	23
	50%
	50%
	0%
	4140 (2788,5254) (2540, 8240)
	0.98 (0.97, 0.98) (0.96, 0.98)
	0

	24
	50%
	20%
	30%
	78 (44, 98)             (22, 318)
	0.79 (0.69, 0.90) (0.29, 1.00)
	2

	25
	19%
	25%
	56%
	163 (98, 329)         (40, 1385)
	0.60 (0.51, 0.70) (0.17, 0.90)
	0

	26
	75%
	25%
	0%
	503 (304, 600) (140, 600)
	0.92 (0.88, 0.95) (0.75, 0.99)
	0

	27
	56%
	28%
	17%
	570 (119, 1108) (40, 1512)
	0.49 (0.36, 0.57) (0.00, 0.89)
	1

	28
	20%
	0%
	80%
	339 (291, 424) 
(90, 905)
	0.43 (0.36, 0.57) (0.25, 0.91)
	0

	29
	83%
	17%
	0%
	563 (304, 783) 
(79, 883)
	0.80 (0.76, 0.84) (0.71, 0.88)
	0


1We have highlighted in grey the ‘susceptible’ networks with at least one trial with total sample size less than 50 participants and/or observed event risk less than 5%.
2Results are presented as median, interquartile range (1rst, 3rd quartile) and range (minimum, maximum).
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Table S2. The posterior mean of residual deviance of each model per network
	Network
	One-stage pattern-mixture model
	Two-stage pattern-mixture model

	
	
	Number of points
	
	Number of points

	1
	204.10
	209
	97.19
	105

	2
	26.99
	30
	11.70
	15

	3
	51.42
	50
	23.67
	29

	4
	11.35
	12
	5.20
	6

	5
	19.23
	18
	10.27
	9

	6
	22.07
	21
	13.24
	12

	7
	119.21
	119
	56.91
	60

	8
	9.37
	12
	3.30
	6

	9
	19.17
	20
	8.87
	10

	10
	20.34
	20
	9.95
	10

	11
	35.10*
	32
	19.21*
	16

	12
	30.50
	30
	15.73
	15

	13
	24.49
	24
	12.36
	12

	14
	25.10
	25
	15.42
	14

	15
	8.72
	9
	4.58
	5

	16
	9.88
	9
	5.92
	5

	17
	33.00
	36
	16.60
	20

	18
	74.78
	73
	36.67
	39

	19
	31.65*
	29
	19.73*
	15

	20
	29.55
	31
	14.25
	16

	21
	10.08
	10
	5.01
	5

	22
	30.97
	32
	15.09
	16

	23
	11.98
	12
	5.96
	6

	24
	41.93*
	39
	19.58
	20

	25
	107.77
	107
	56.35
	57

	26
	10.24
	10
	5.13
	5

	27
	63.82*
	57
	35.61*
	29

	28
	26.30
	26
	13.20
	13

	29
	12.99
	14
	5.99
	7


[bookmark: _GoBack]A lack of fit (posterior mean of residual deviance, , is greater than the number of observed independent points) is indicated in bold with an asterisk. Possible lack of fit is indicated in bold.
The references of the networks can be found after Table S1.







	Half-normal prior distribution on common between-trial standard deviation



Table S3. Posterior mean (95% CrI) and bias (width of 95% CrI) for log OR (new versus old)
	small 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.42 (-2.28, 3.26)
0.13 (5.54)
	0.32 (-1.73, 2.33)
0.03 (4.06)
	0.54 (-2.97, 4.61)
0.25 (7.59)
	0.32 (-2.02, 2.64)
0.03 (4.65)

	moderate
	low
	0.37 (-0.68, 1.46)
0.08 (2.15)
	0.37 (-0.65, 1.41)
0.08 (2.06)
	0.39 (-1.14, 2.03)
0.10 (3.17)
	0.37 (-1.09, 1.89)
0.08 (2.98)

	small
	frequent
	0.33 (-1.07, 1.76)
0.04 (2.83)
	0.32 (-1.04, 1.69)
0.03 (2.73)
	0.40 (-1.24, 2.08)
0.11 (3.32)
	0.38 (-1.22, 2.00)
0.09 (3.21)

	moderate
	frequent
	0.33 (-0.35, 1.02)
0.04 (1.37)
	0.33 (-0.36, 1.03)
0.04 (1.39)
	0.36 (-0.55, 1.29)
0.07 (1.84)
	0.36 (-0.59, 1.34)
0.07 (1.93)

	

	substantial 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.43 (-2.42, 3.63)
0.14 (6.06)
	0.33 (-1.77, 2.45)
0.04 (4.22)
	0.50 (-3.06, 4.88) 
0.22 (7.93)
	0.29 (-2.05, 2.65)
0.01 (4.70)

	moderate
	low
	0.38 (-1.04, 1.81)
0.09 (2.85)
	0.38 (-0.93, 1.70)
0.09 (2.63)
	0.44 (-1.38, 2.36) 0.15 (3.74)
	0.41 (-1.26, 2.12)
0.12 (3.38)

	small
	frequent
	0.35 (-1.26, 2.05)
0.07 (3.31)
	0.34 (-1.20, 1.91)
0.05 (3.11)
	0.40 (-1.55, 2.32)
0.11 (3.88)
	0.37 (-1.46, 2.17)
0.08 (3.63)

	moderate
	frequent
	0.32 (-0.73, 1.39)
0.03 (2.12)
	0.32 (-0.74, 1.40)
0.03 (2.14)
	0.36 (-0.93, 1.60)
0.07 (2.52)
	0.36 (-0.96, 1.64)
0.08 (2.60)


[bookmark: _Hlk33365521]Posterior mean and 95% CrI are provided in the greyed area, followed by bias and width of 95% CrI (in parenthesis) in the white area.
Table S4. Posterior mean (95% CrI) and bias (width of 95% CrI) for log OR (new versus placebo)
	small 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.53 (-1.71, 3.11)
-0.16 (4.82)
	0.37 (-1.38, 2.13)
-0.32 (3.51)
	-0.04 (-3.43, 3.36)
-0.73 (6.78)
	-0.05 (-2.09, 1.95)
-0.75 (4.04)

	moderate
	low
	0.44 (-0.49, 1.40)
-0.25 (1.89)
	0.44 (-0.46, 1.36)
-0.25 (1.81)
	-0.10 (-1.55, 1.81)
-0.79 (2.73)
	-0.09 (-1.44, 1.13)
-0.78 (2.57)

	small
	frequent
	0.51 (-0.68, 1.71)
-0.18 (2.39)
	0.49 (-0.67, 1.64)
-0.20 (2.31)
	0.14 (-1.25, 1.55)
-0.55 (2.80)
	0.13 (-1.23, 1.50)
-0.56 (2.72)

	moderate
	frequent
	0.49 (-0.10, 1.05)
-0.20 (1.15)
	0.50 (-0.10, 1.07)
-0.19 (1.17)
	0.13 (-0.69, 0.90)
-0.57 (1.60)
	0.12 (-0.73, 0.94)
-0.57 (1.67)

	

	substantial 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.49 (-2.11, 3.32)
-0.20 (5.43)
	0.34 (-1.53, 2.19)
-0.35 (3.72)
	-0.13 (-3.53, 3.21) 
-0.82 (6.75)
	-0.10 (-2.14, 1.92)
-0.79 (4.06)

	moderate
	low
	0.42 (-0.89, 1.61)
-0.28 (2.50)
	0.42 (-0.79, 1.54)
-0.27 (2.33)
	-0.11 (-1.85, 1.41) -0.81 (3.26)
	-0.10 (-1.65, 1.32)
-0.79 (2.97)

	small
	frequent
	0.48 (-0.91, 1.89)
-0.21 (2.80)
	0.46 (-0.87, 1.79)
-0.23 (2.66)
	0.06 (-1.67, 1.69)
-0.63 (3.36)
	0.05 (-1.56, 1.59)
-0.64 (3.15)

	moderate
	frequent
	0.46 (-0.58, 1.36)
-0.23 (1.94)
	0.47 (-0.57, 1.37)
-0.22 (1.95)
	0.10 (-1.17, 1.11)
-0.59 (2.28)
	0.10 (-1.20, 1.14)
-0.59 (2.34)


Posterior mean and 95% CrI are provided in the greyed area, followed by bias and width of 95% CrI (in parenthesis) in the white area.
Table S5. Posterior mean (95% CrI) and bias (width of 95% CrI) for log OR (old versus placebo)
	small 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.12 (-2.12, 2.51)
-0.29 (4.62)
	0.06 (-1.56, 1.69)
-0.35 (3.25)
	-0.57 (-4.06, 2.28)
-0.97 (6.34)
	-0.38 (-2.20, 1.46)
-0.78 (3.66)

	moderate
	low
	0.07 (-0.83, 0.95)
-0.33 (1.78)
	0.08 (-0.79, 0.92)
-0.33 (1.71)
	-0.49 (-1.97, 0.73)
-0.90 (2.70)
	-0.46 (-1.78, 0.70)
-0.86 (2.48)

	small
	frequent
	0.18 (-0.90, 1.25)
-0.23 (2.15)
	0.17 (-0.87, 1.20)
-0.23 (2.08)
	-0.25 (-1.60, 1.03)
-0.66 (2.64)
	-0.24 (-1.54, 1.01)
-0.65 (2.54)

	moderate
	frequent
	0.16 (-0.41, 0.69)
-0.24 (1.10)
	0.17 (-0.41, 0.71)
-0.24 (1.11)
	-0.23 (-1.01, 0.50)
-0.64 (1.52)
	-0.24 (-1.05, 0.53)
-0.64 (1.58)

	

	substantial 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.07 (-2.56, 2.60)
-0.34 (5.16)
	0.01 (-1.72, 1.71)
-0.39 (3.43)
	-0.63 (-4.46, 2.46) 
-1.04 (6.92)
	-0.40 (-2.26, 1.47)
-0.80 (3.73)

	moderate
	low
	0.03 (-1.28, 1.22)
-0.37 (2.49)
	0.04 (-1.15, 1.13)
-0.37 (2.28)
	-0.55 (-2.32, 0.89) -0.96 (3.21)
	-0.51 (-1.99, 0.83)
-0.92 (2.82)

	small
	frequent
	0.14 (-1.36, 1.44)
-0.27 (2.79)
	0.13 (-1.24, 1.36)
-0.27 (2.60)
	-0.33 (-1.96, 1.15)
-0.73 (3.11)
	-0.31 (-1.80, 1.09)
-0.72 (2.90)

	moderate
	frequent
	0.14 (-0.86, 1.00)
-0.26 (1.86)
	0.15 (-0.86, 1.01)
-0.25 (1.87)
	-0.25 (-1.40, 0.70)
-0.66 (2.11)
	-0.26 (-1.43, 0.73)
-0.66 (2.15)


Posterior mean and 95% CrI are provided in the greyed area, followed by bias and width of 95% CrI (in parenthesis) in the white area.
Table S6. Posterior median (95% CrI) and bias (width of 95% CrI) for common 
	small 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.37 (510-4, 4.54)
0.35 (4.54)
	0.19 (410-4, 2.42)
0.17 (2.42)
	0.47 (610-4, 5.26)
0.45 (5.26)
	0.21 (410-4, 2.57)
0.19 (2.57)

	moderate
	low
	0.09 (110-4, 1.27)
0.07 (1.27)
	0.08 (210-4, 1.15)
0.06 (1.15)
	0.13 (210-4, 1.91)
0.11 (1.90)
	0.11 (210-4, 1.60)
0.09 (1.60)

	small
	frequent
	0.13 (210-4, 1.78)
0.11 (1.78)
	0.12 (310-4, 1.59)
0.10 (1.59)
	0.15 (210-4, 2.08)
0.14 (2.08)
	0.14 (310-4, 1.83)
0.12 (1.83)

	moderate
	frequent
	0.03 (410-5, 0.45)
0.01 (0.45)
	0.03 (610-5, 0.46)
0.01 (0.46)
	0.04 (510-5, 0.64)
0.02 (0.63)
	0.04 (910-5, 0.68)
0.02 (0.68)

	

	substantial 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.40 (610-4, 4.62)
0.32 (4.62)
	0.20 (410-4, 2.44)
0.12 (2.44)
	0.49 (710-4, 5.44)
0.41 (5.44)
	0.21 (510-4, 2.60)
0.14 (2.60)

	moderate
	low
	0.12 (210-4, 1.82)
0.04 (1.81)
	0.11 (210-4, 1.53)
0.03 (1.53)
	0.16 (210-4, 2.29)
0.08 (2.29)
	0.13 (310-4, 1.77)
0.05 (1.77)

	small
	frequent
	0.16 (210-4, 2.13)
0.08 (2.12)
	0.14 (310-4, 1.81)
0.06 (1.81)
	0.18 (210-4, 2.46)
0.11 (2.46)
	0.15 (310-4, 2.03)
0.08 (2.03)

	moderate
	frequent
	0.05 (610-5, 0.88)
-0.03 (0.88)
	0.05 (910-5, 0.87)
-0.03 (0.87)
	0.05(610-5, 0.97)
-0.03 (0.97)
	0.05 (110-4, 0.97)
-0.03 (0.97)


Posterior median and 95% CrI are provided in the greyed area, followed by bias and width of 95% CrI (in parenthesis) in the white area.


	Empirical prior distribution on common between-trial variance



Table S7. Posterior mean (95% CrI) and bias (width of 95% CrI) for log OR (new versus old intervention)
	small 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.42 (-2.04, 3.09)
0.13 (5.13)
	0.32 (-1.63, 2.23)
0.03 (3.86)
	0.52 (-2.65, 4.20)
0.23 (6.85)
	0.32 (-1.92, 2.53)
0.03 (4.45)

	moderate
	low
	0.37 (-0.62, 1.39)
0.08 (2.01)
	0.37 (-0.60, 1.35)
0.08 (1.95)
	0.39 (-1.06, 1.92)
0.10 (2.98)
	0.36 (-1.02, 1.81)
0.08 (2.83)

	small
	frequent
	0.33 (-0.98, 1.67)
0.05 (2.65)
	0.32 (-0.97, 1.61)
0.03 (2.57)
	0.40 (-1.15, 1.97)
0.11 (3.12)
	0.38 (-1.14, 1.91)
0.09 (3.05)

	moderate
	frequent
	0.33 (-0.34, 1.02)
0.04 (1.36)
	0.33 (-0.36, 1.03)
0.04 (1.38)
	0.36 (-0.53, 1.27)
0.07 (1.80)
	0.36 (-0.57, 1.32)
0.07 (1.89)

	

	substantial 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.42 (-2.13, 3.35)
0.13 (5.49)
	0.33 (-1.67, 2.36)
0.04 (4.03)
	0.48 (-2.72, 4.46)
0.19 (7.18)
	0.29 (-1.95, 2.55)
0.01 (4.50)

	moderate
	low
	0.38 (-0.94, 1.71)
0.09 (2.65)
	0.38 (-0.84, 1.62)
0.09 (2.47)
	0.44 (-1.27, 2.21) 0.15 (3.48)
	0.41 (-1.18, 2.03)
0.12 (3.21)

	small
	frequent
	0.35 (-1.16, 1.94)
0.07 (3.10)
	0.34 (-1.11, 1.82)
0.05 (2.93)
	0.39 (-1.43, 2.19)
0.11 (3.63)
	0.37 (-1.36, 2.07)
0.08 (3.44)

	moderate
	frequent
	0.32 (-0.70, 1.37)
0.03 (2.07)
	0.32 (-0.71, 1.37)
0.03 (2.08)
	0.36 (-0.90, 1.57)
0.07 (2.46)
	0.36 (-0.93, 1.61)
0.08 (2.55)


[bookmark: _Hlk29581423]Posterior mean and 95% CrI are provided in the greyed area, followed by bias and width of 95% CrI in parenthesis) in the white area.

Table S8. Posterior mean (95% CrI) and bias (width of 95% CrI) for log OR (new vs placebo)
	small 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.51 (-1.52, 2.94)
-0.18 (4.46)
	0.37 (-1.29, 2.05)
-0.32 (3.34)
	-0.04 (-3.07, 3.01)
-0.73 (6.08)
	-0.05 (-2.01, 1.86)
-0.75 (3.87)

	moderate
	low
	0.44 (-0.44, 1.34)
-0.25 (1.78)
	0.44 (-0.41, 1.31)
-0.25 (1.72)
	-0.10 (-1.47, 1.11)
-0.79 (2.58)
	-0.09 (-1.37, 1.08)
-0.78 (2.45)

	small
	frequent
	0.51 (-0.61, 1.63)
-0.18 (2.25)
	0.49 (-0.61, 1.58)
-0.20 (2.18)
	0.14 (-1.17, 1.46)
-0.55 (2.64)
	0.13 (-1.16, 1.42)
-0.56 (2.59)

	moderate
	frequent
	0.49 (-0.09, 1.05)
-0.20 (1.14)
	0.50 (-0.09, 1.06)
-0.20 (1.16)
	0.13 (-0.68, 0.89)
-0.57 (1.57)
	0.12 (-0.71, 0.93)
-0.57 (1.64)

	

	substantial 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.47 (-1.89, 3.09)
-0.22 (4.97)
	0.34 (-1.45, 2.11)
-0.35 (3.56)
	-0.12 (-3.23, 2.86) 
-0.82 (6.09)
	-0.10 (-2.06, 1.83)
-0.79 (3.89)

	moderate
	low
	0.42 (-0.81, 1.54)
-0.28 (2.35)
	0.42 (-0.72, 1.48)
-0.28 (2.20)
	-0.11 (-1.74, 1.33) -0.81 (3.07)
	-0.10 (-1.58, 1.26)
-0.79 (2.83)

	small
	frequent
	0.48 (-0.84, 1.79)
-0.21 (2.63)
	0.46 (-0.80, 1.71)
-0.23 (2.51)
	0.06 (-1.57, 1.59)
-0.63 (3.17)
	0.05 (-1.48, 1.52)
-0.64 (3.00)

	moderate
	frequent
	0.46 (-0.55, 1.34)
-0.23 (1.89)
	0.47 (-0.55, 1.35)
-0.22 (1.90)
	0.10 (-1.14, 1.09)
-0.59 (2.24)
	0.10 (-1.17, 1.12)
-0.59 (2.30)


Posterior mean and 95% CrI are provided in the greyed area, followed by bias and width of 95% CrI (in parenthesis) in the white area.
Table S9. Posterior mean (95% CrI) and bias (width of 95% CrI) for log OR (old versus placebo)
	small 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.11 (-1.94, 2.27)
-0.30 (4.21)
	0.06 (-1.49, 1.62)
-0.35 (3.11)
	-0.55 (-3.73, 2.05)
-0.96 (5.79)
	-0.38 (-2.14, 1.39)
-0.78 (3.53)

	moderate
	low
	0.07 (-0.79, 0.90)
-0.33 (1.69)
	0.08 (-0.75, 0.88)
-0.33 (1.63)
	-0.49 (-1.88, 0.67)
-0.89 (2.55)
	-0.46 (-1.72, 0.65)
-0.86 (2.38)

	small
	frequent
	0.18 (-0.84, 1.18)
-0.23 (2.02)
	0.17 (-0.82, 1.15)
-0.23 (1.96)
	-0.25 (-1.53, 0.96)
-0.66 (2.49)
	-0.24 (-1.48, 0.95)
-0.65 (2.42)

	moderate
	frequent
	0.16 (-0.40, 0.69)
-0.24 (1.09)
	0.17 (-0.40, 0.70)
-0.24 (1.11)
	-0.23 (-1.00, 0.49)
-0.64 (1.49)
	-0.24 (-1.03, 0.52)
-0.64 (1.55)

	

	substantial 
	moderate MOD
	large MOD

	trial size
	frequency
	one-stage
	two-stage
	one-stage
	two-stage

	small
	low
	0.06 (-2.32, 2.33)
-0.34 (4.65)
	0.01 (-1.65, 1.63)
-0.39 (3.29)
	-0.61 (-4.22, 2.19) 
-1.02 (6.40)
	-0.40 (-2.20, 1.40)
-0.80 (3.60)

	moderate
	low
	0.03 (-1.21, 1.14)
-0.37 (2.35)
	0.04 (-1.09, 1.07)
-0.37 (2.16)
	-0.55 (-2.19, 0.83) -0.96 (3.01)
	-0.51 (-1.92, 0.78)
-0.91 (2.70)

	small
	frequent
	0.14 (-1.28, 1.36)
-0.27 (2.63)
	0.13 (-1.18, 1.29)
-0.27 (2.47)
	-0.33 (-1.87, 1.06)
-0.73 (2.93)
	-0.31 (-1.73, 1.03)
-0.72 (2.76)

	moderate
	frequent
	0.14 (-0.85, 0.98)
-0.26 (1.83)
	0.15 (-0.84, 0.99)
-0.25 (1.83)
	-0.25 (-1.38, 0.68)
-0.66 (2.07)
	-0.26 (-1.40, 0.71)
-0.66 (2.11)


Posterior mean and 95% CrI are provided in the greyed area, followed by bias and width of 95% CrI (in parenthesis) in the white area.



















	Note on the bias of posterior mean of NMA log OR



The NMA log OR between new and old intervention is the parameter of interest. It is obtained through the consistency equation:

[bookmark: _Hlk27165900]where  and  are the true basic parameters that correspond to the NMA log OR of new and old interventions against placebo, respectively. The estimated NMA log OR between new and old intervention, , equals the truth and the bias, that is:

                                                                        
	                                                                        
	(1)


                                                                         
where  and  are the estimated NMA log OR of new and old intervention against placebo, respectively, whereas  and  are the correspoding biases: their difference determines the bias of . The consistency equation for  (equation (1)) is implicit from the consistency equation for . Then, the following are also implicit:
· [bookmark: _Hlk27166677]if , then, ;
· if , then, ;
· if , then, then, .
The latter indicates that both  and  may have considerable bias; however, due to the consistency equation imposed on  and its bias,  may be estimated to be low, if and only if,  and  are similar. Contrariwise,  may be considerably larger or smaller than , and consequently,  will be substantial (in absolute value), as well.
[bookmark: _Hlk27169143]As a result, the low bias in  under the two-stage approach may be the result of having similarly large bias in  and , whereas the comparatively larger bias in  under the one-stage approach may result from having a larger or small bias in   as compared to . Therefore, presenting only the results on the functional parameters of interest may be misleading, if there is substantial bias in at least one of the basic parameters of the model, as the bias on the functional parameter may be cancelled out to a substantial extent through the consistency equation.
	Covariance between the within-trial log OR and within-trial standard error




Figure S1. A panel of scatterplots on the within-trial standard error of log OR for ‘new intervention versus placebo’ (axis y) against the within-trial log OR for that comparison (axis x) for each simulation scenario. The colour key indicates the magnitude of covariance between the within-trial standard error of log OR and within-trial log OR for that comparison. MOD, missing outcome data; OR, odds ratio.






Figure S2. A panel of scatterplots on the within-trial standard error of log OR for ‘old intervention versus placebo’ (axis y) against the within-trial log OR for that comparison (axis x) for each simulation scenario. The colour key indicates the magnitude of covariance between the within-trial standard error of log OR and within-trial log OR for that comparison. MOD, missing outcome data; OR, odds ratio.














	Low missing outcome data: bias in the posterior mean of NMA log OR



[image: O:\Research Projects\18.003_One- vs two-stage pattern-mixture model\31_Simulation analysis\Simulation plots\Low MOD (primary & sensitivity)\Figure LOR_Bias.tiff]
Figure S3. Dot plots on the bias of posterior mean of NMA log OR for all pairwise comparisons under one-stage and two-stage PM approaches while accounting for low missing outcome data, the size of trials (small, moderate), the event frequency (low, frequent) and the extent of  (small, substantial). 
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