Appendix 3: Additional results

Table A4 Baseline characteristics of AFORRD participants
	
	Atorvastatin
(n=371)
	Placebo
(n=361)
	p-value for difference

	Age (years)
	63.6 (11.6)
	63.8 (11.8)
	0.821

	Duration of diabetes (years)
	6.1 (6)
	5.7 (5.2)
	0.309

	Systolic blood pressure (mmHg)
	142.7 (16.6)
	143 (16)
	0.799

	HbA1c (%)
	7 (1.1)
	6.9 (1.1)
	0.600

	HDL (mmol/L)
	1.2 (0.3)
	1.2 (0.3)
	0.964

	LDL (mmol/L)
	3.2 (0.7)
	3.1 (0.7)
	0.069

	10-year coronary heart disease risk (%)
	23.3 (15.3)*
	22.5 (15)
	0.430

	10-year cardiovascular disease risk (%)
	33 (16.8)*
	32.3 (16.8)
	0.575

	Male sex (% (n/N))
	59% (219/371)
	57.1% (206/361)
	0.590

	Atrial fibrillation (% (n/N))
	1.1% (4/371)
	1.1% (4/361)
	0.969

	Non-white ethnicity (% (n/N))
	7.5% (28/371)
	9.1% (33/361)
	0.435

	BMI (kg/m2)
	30.8 (6.3)
	30.7 (6.2)
	0.807

	Current smoker (% (n/N))
	11.3% (42/371)
	12.2% (44/361)
	0.716


Values for continuous variables represent means (standard deviations)
* Based on 370 patients in the statin group since one patient had missing data on risk.
Figure A1 Convergence for mean unadjusted difference in life expectancy as the number of bootstraps increases
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The above graph is based on a separate run of 5000 bootstraps with 2000 loops, starting at bootstrap 1 that was used solely to assess convergence.
Table A5 95% CI for analyses controlling for fewer baseline covariates, analyses using 1 million loops and long-run average

	Analysis
	Difference in life expectancy between atorvastatin and placebo

	
	Mean
	SE§
	Lower 95% CI
	Upper 95% CI
	p-value‡
	Cover-age
	Empirical SE¥

	2000 loops

	4c) Rubin's rule regression: adjusting for age
	0.48531
	0.12563
	0.23908
	0.73155
	0.0001
	98.1%
	0.10396

	4d) Rubin's rule regression: adjusting for CVD risk||
	0.75579
	0.23252
	0.30005
	1.21152
	0.0012
	96.9%
	0.21657

	4e) Rubin's rule regression: adjusting for LDL
	0.53131
	0.43759
	-0.32635
	1.38896
	0.2251
	96.0%
	0.42203

	4f) Rubin's rule regression: adjusting for age, CVD risk and LDL||
	0.54309
	0.10332
	0.34059
	0.74559
	<0.0000
	99.5%
	0.07514

	1 loop

	4c) Rubin's rule regression: adjusting for age*
	0.48617
	0.97499
	-1.42477
	2.39711
	0.6182
	100.0%
	0.11025

	4d) Rubin's rule regression: adjusting for CVD risk*||
	0.77110
	0.99483
	-1.17874
	2.72093
	0.4385
	100.0%
	0.22240

	4e) Rubin's rule regression: adjusting for LDL*
	0.55710
	1.06277
	-1.52588
	2.64009
	0.6003
	100.0%
	0.43494

	4f) Rubin's rule regression: adjusting for age, CVD risk and LDL*||
	0.54602
	0.97543
	-1.36580
	2.45783
	0.5758
	100.0%
	0.07955

	1 million loops

	1) Percentiles across bootstraps†
	0.58270
	0.06231
	0.46308
	0.70731
	<0.0001
	N/A
	N/A

	2) Analytical formulae for Rubin's rule†
	0.58270
	0.43584
	-0.27152
	1.43692
	0.1816
	N/A
	N/A

	3) Summing within-and between-bootstrap variance†
	0.58270
	0.43583
	-0.27151
	1.43691
	0.1816
	N/A
	N/A

	4a) Rubin's rule regression: no covariates†
	0.58270
	0.43568
	-0.27122
	1.43662
	0.1815
	N/A
	N/A

	4b) Rubin's rule regression: with covariates (all UKPDS-OM2 input variables)†
	0.52190
	0.10016
	0.32560
	0.71821
	<0.0001
	N/A
	N/A

	4c) Rubin's rule regression: adjusting for age†
	0.48815
	0.12299
	0.24709
	0.72921
	0.0001
	N/A
	N/A

	4d) Rubin's rule regression: adjusting for CVD risk†||
	0.77209
	0.23069
	0.31995
	1.22423
	0.0009
	N/A
	N/A

	4e) Rubin's rule regression: adjusting for LDL†
	0.56562
	0.43738
	-0.29162
	1.42286
	0.1963
	N/A
	N/A

	4f) Rubin's rule regression: adjusting for age, CVD risk and LDL†||
	0.54730
	0.09992
	0.35145
	0.74315
	<0.0001
	N/A
	N/A

	5) SD across bootstraps from UKPDS and trial†
	0.56158
	0.42348
	-0.25477
	1.43359
	0.1852
	N/A
	N/A

	Long-run average (20,000 loops, 5000 bootstraps)

	Without covariates†
	0.5781
	0.4355
	-0.27555
	1.43173
	0.1848
	N/A
	N/A

	Adjusting for all UKPDS-OM2 input variables†
	0.5171
	0.1003
	0.32046
	0.71368
	<0.0001
	N/A
	N/A

	Adjusting for age†
	0.4836
	0.1230
	0.24252
	0.72463
	0.0001
	N/A
	N/A

	Adjusting for CVD risk†||
	0.7673
	0.2309
	0.31467
	1.21993
	0.0009
	N/A
	N/A

	Adjusting for LDL†
	0.5609
	0.4373
	-0.29610
	1.41792
	0.2000
	N/A
	N/A

	Adjusting for age, CVD risk and LDL†||
	0.5423
	0.1002
	0.34597
	0.73869
	<0.0001
	N/A
	N/A


* Average across 1000 runs

† Based on 1 run

‡ Based on a two-tailed t-test calculated in Excel as =T.DIST.2T(mean/SE,732-2)
§ Estimated SE, calculated from the outcomes for each run using the methods for that analysis (averaged across all 1,000 runs).

¥Empirical SE calculated as the SD across the means from the 1,000 runs.
|| Analysis based on 731 patients, rather than 732, since one patient in the statin group had missing data on CVD risk.
Abbreviations: CVD, cardiovascular disease; LDL, low-density lipoprotein; N/A, not applicable; SD, standard deviation; SE, standard error; UKPDS-OM2, United Kingdom Prospective Diabetes Study Outcomes Model version 2.
Figure A2 Distributions of 1000 estimates of mean life-years gained across Analyses 4a-f using 2000 loops
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|| Analysis based on 731 patients, rather than 732, since one patient in the statin group had missing data on CVD risk.
Table A6 Correlation coefficients showing the correlation between predicted life expectancy and baseline covariates. Correlation coefficients were calculated using Stata’s correlate command across all 732 patients and 800 bootstraps on the analysis using 1 million loops.
	
	Life expectancy
	Statin
	Non-white
	Male
	Age
	Duration
	BMI
	Atrial fibrillation
	Smoker
	HDL
	LDL
	Blood pressure
	HbA1c

	Estimated on whole sample of 732 patients

	Life expectancy
	1.000
	
	
	
	
	
	
	
	
	
	
	
	

	Statin
	0.050
	1.000
	
	
	
	
	
	
	
	
	
	
	

	Non-white
	0.061
	-0.029
	1.000
	
	
	
	
	
	
	
	
	
	

	Male 
	-0.123
	0.020
	0.066
	1.000
	
	
	
	
	
	
	
	
	

	Age
	-0.968
	-0.008
	-0.036
	0.027
	1.000
	
	
	
	
	
	
	
	

	Duration of diabetes
	-0.174
	0.038
	0.174
	0.036
	0.194
	1.000
	
	
	
	
	
	
	

	BMI
	0.269
	0.009
	-0.185
	-0.218
	-0.305
	-0.035
	1.000
	
	
	
	
	
	

	Atrial fibrillation
	-0.131
	-0.001
	0.111
	0.036
	0.081
	0.025
	-0.030
	1.000
	
	
	
	
	

	Current smoker
	0.006
	-0.014
	-0.033
	-0.017
	-0.112
	-0.077
	-0.024
	0.003
	1.000
	
	
	
	

	HDL
	-0.058
	0.002
	0.099
	-0.241
	0.140
	0.058
	-0.236
	-0.025
	-0.127
	1.000
	
	
	

	LDL
	0.025
	0.067
	-0.111
	-0.233
	-0.023
	-0.144
	0.045
	-0.076
	0.007
	0.085
	1.000
	
	

	Systolic blood pressure 
	-0.293
	-0.009
	-0.034
	0.023
	0.280
	0.109
	-0.026
	0.041
	-0.105
	0.022
	0.052
	1.000
	

	HbA1c
	0.089
	0.019
	0.147
	-0.020
	-0.114
	0.303
	0.066
	0.039
	0.025
	-0.091
	0.016
	-0.013
	1.000

	Estimated separately on 731 patients with complete data on CVD risk, since one patient in the statin group had missing data on CVD risk.

	cvdrisk1
	-0.855
	0.021
	-0.108
	0.395
	0.772
	0.154
	-0.238
	0.254
	0.051
	-0.225
	0.077
	0.372
	0.017


Table A6 Simulation times for the AFORRD trial of 732 patients using a 10-core simulation server
	Analysis
	Number of loops
	Number of bootstraps
	Simulation time per run (hours)

	1 loop model analysis
	1
	800
	0.09

	2000 loop model analysis
	2000
	800
	1.057

	1 million loop model analysis
	1,000,000
	800
	624

	Long run average
	20,000
	5000
	63


Running the Stata do file to conduct Analyses 1-4f on each run took around 40 minutes using a single-core version of Stata 14 on the same simulation server, although Analyses 1-3 gave almost instant results, with the vast majority of the time required for the six mim regression models and (to a lesser extent) importing the UKPDS-OM2 csv file output. Increasing the number of UKPDS bootstraps would increase the time required, as would running a regression function other than ordinary least squares.

Running the Stata do file to conduct analysis 5 took 2.5 hours using a single-core version of Stata 14.
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