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Supplementary files

S1.xlIsx:

This Excel file contains all the results we obtained when using a number of imputation m = 42.

The file is composed by:

sheet “mean_measures m42” containing the colored table (Figure 5) showing and detailing the average
measures obtained by the tested imputation algorithms across the three outcomes.

sheets “RB_mean” (see also Supplementary Figure S1), “MSE_mean” (see also Supplementary Figure

S2), “ER_mean” (see also Supplementary Figure S3), and “CR_mean” contain the four win-tie-loss

tables (for the RB measure, the MSE measure, the ER measure, the CR measure) obtained by summing
the wins, ties, losses obtained by each model over the three outcome variables.

On the right, each of the four sheets contains the mean of the win-tie-loss tables over the three outcomes,
where the wins, ties, and losses are computed by comparing the models on the rows to the models on
the column by a paired-sided paired rank sign test .

The grid shows numbers in the range [-3, +3]; they are computed by representing each win by a +1

value, each tie as a 0 value, each loss as a -1 value.

S2 .xlsx:

This Excel file has the same structure of S1.xlsx; it details all the results we obtained when using a number of

imputation m = 5.

S3_MCAR.xlsx:

This Excel file has the same structure of S1.xIsx and S2.xslx; it details all the results we obtained when simulating

MCAR missingness in the amputated datasets.

S4_ MNAR.xlsx:

This Excel file has the same structure of S1.xlIsx and S2.xslx and S3 MCAR.xlsx; it details all the results we

obtained when simulating MNAR missingness in the amputated datasets.



Supplementary Figures:
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Figure S1: Column “average absolute value of RB across predictors and outcomes” reports the average RB measure across the hospitalization,
invasive ventilation, and patients’ survival outcomes (the table is also made available in Supplementary file S1 — sheet “RB_mean”). Columns
“wins”, “ties”, “losses” report the sum of, respectively, wins, ties, and losses computed by comparing the (absolute value of the) RB measures
over the three outcomes (the corresponding win-tie-loss grid is shown in the Supplementary material). The comparison between two models over
an outcome variable is performed with a sided Wilcoxon signed-rank test comparing the distribution of the (absolute) RB values for all the predictor
variables. The winner is the model achieving the lowest RB distribution. All the models but missRanger with no pmm and using the outcome
variables in the imputation model are obtaining RB < 0, meaning that the computed estimates are systematically lower than those computed on

the complete dataset. missRanger with outcome variable in the imputation model and no pmm is instead bringing to the computation of inflated

estimates.
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Figure S2: Column “average MSE across predictors and outcomes” reports the average MSE measure across the hospitalization, invasive

ventilation, and patients’ survival outcomes (the table is also made available in Supplementary file S1 — sheet “MSE_mean”). Columns “wins”,

“ties”, “losses” report the sum of, respectively, wins, ties, and losses computed by comparing the MSE measures over the three outcomes (the

corresponding win-tie-loss grid is shown in the Supplementary material). The comparison between two models over an outcome variable is

performed with a sided Wilcoxon signed-rank test comparing the distribution of the MSE values for all the predictor variables. The winner is the

model achieving the lowest MSE distribution. The detailed win-tie-loss grids are reported in the Supplementary material.
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Figure S3: In column “average ER across outcomes” we report the average ER measure across the hospitalization, invasive ventilation, and patients’
survival outcomes (the table is also made available in Supplementary file S1 — sheet “ER_mean”). Columns “wins”, “ties”, “losses” report the sum
of, respectively, wins, ties, and losses computed by comparing the distributions of the ER measures over the three outcomes. Since we would like
each [ER;] (i € {1,...,d}) estimate to be as nearest as possible to 1, for the comparison between two models over an outcome variable we used a

sided Wilcoxon signed-rank test to compare the following distribution for each model f(ER;) = ||1 — ER;||. The detailed win tie loss grids are

reported in the supplementary material.
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Ihiazolidinedione 44 {1) —.— 0.915 [0.7711.086) 0311 Thiazolidinedicne | 674 {1) 0.913 (0.763-1.083} 0.294
SLGT2 Inhibitor 2742 {5) - 0,741 [0.67 7 0.B11} =001 SLGT2 Inhibiter 274215} 0.738 (0.674-0.808} <.001
GLP-1 Analog | 4145(7) - 0641 [0.595-0.6%92) =001 GLP 1 Analog | 4145 {7) 0,641 (0,594 0.691) =01
DPPS Inkibitor 2663 {5) - 0.875 [0.801-0.856) 0.00307 PP Inhibitor 2663 (5) 0877 [0:8030.857)  0.00342
nsulin | 14076 (25§ ; - 1364113051425} <001 msulin | 14076 (25} 1361 (13031.422) <0
0 2 3 4 b 3 i

Figure S4: Hospitalization event: estimates obtained on the complete dataset obtained by listwise deletion (top-left) and on the full dataset by the
MI estimation pipelines that use the best missRanger (top-right), Amelia (bottom-left), and Mice (bottom-right) models. For missRanger we used
no pmm, we did not use the outcome variables in the imputation model, we one-hot encoded categorical predictors and binned numeric predictors
(age, BMI, and Hbalc), and we used an univariate imputation order given by the decreasing number of missing values; for Mice-norm we included
the outcome variables in the imputation model, we used an univariate imputation order given by the increasing number of missing values; for

Amelia we included the outcome variables in the imputation model.



Invasive ventilation event (complete dataset) Invasive ventilation event - odds estimates - missRanger (no outcome, no pmm, m = 42}

Gender He. of palients(3) ! HRI95%C] Povalue Mo, of patients(3) ! HR{95%C1) Palue
Fernale | 16614 {51} . et Female [ 16614 {51} 1(ref)
Male 15815 {49 ! —— 152 (1.38-1.66) =001 Male 27587 (49 —— L51(1.404-1623) <001
Age ' '
Under 40 2114 {61 —— ! 0.58 (0.16-0.72) <001 3957 (7} - 0.562 {0.4T4-0.666) <001
401049 | 3900410} - 0 0.51(2.42-0.62) <001 6280 {11) - 0.506{0.474-063) =001
S0L059 6898 (211 —-— 0.84 (0.74-0.95) ©.00728 12404 422} - 0.78(0.715-0.872) =001
60 to 69 | 9250{28) (] ref) 9250 {28) [} A(red)
ToloTo 75201231 —.— 117(1.04-1.32) £.00715 12267 {22} 115310511264} 0.00262
Over 80 | 3334 {10} —a— 0.7 (0.82-1.14) 0.706 5556 (10) 0,934 (0.82-1.063)
Race
21015 (65} [] 1fref) white | 21015 (85} Afref)
i der 240(1) ' * (1.7-5.67) =001 fsian or Pacllic Islander 380 (1) 2.166(1.562-3.003) =001
Black ar African American | 1080 {3) T —— 162 (1.27-2.04) =001 Black or African American | 1676{3) 1513{1243184) <001
Other 10224 (3L} e 1.4(1.27-155) <001 Other 12892 (27} 138412331457} =001
Ethnicity 0
Nol Hispanic or Leling 30119 {93} (] 1red) Not Hispanic or Lstina 30119 {93} 1ired)
Hispanic ar Lating | 2420 471 ! — 16(136-1.87) =001 Hispanic or Ltina | 8830 {16) 1.531(1.393-1.683) <001
HbALC(%) |
Under 6 | 5701 {18) —— 1.01 (0.88-1.16) 0893 Under 6 | 8518 {17) 1068 {0.956-1.192) 0,236
61 10015 {31} [} 1ra) Bto<7 10015 (31} 1re)
6886 121) 1—— 118 (1.04-1.35) 0.0098 7to =8 | 11850 (21 L1/1{L0581.296) 0.0022¢
3085 112) — 1.45 (1.25-167) =001 Blo=0 B4R (17) 1428 {1.2751.61 <001
9t =10 [2235{7) ! —_— 157 (1.31-1.87) =001 9to =10 3955(7) 1581 (1.381-1.811) =001
Over 10 3697 {11} H — 158 (1.36-1 84) =001 Over 100 6733 (12) 1,614 (1.436 1.514) =001
BMI{kgim2] '
Under 20 649 (2) . —e——— 165 (1.26-2.13) <001 Under 20 122 (1) 1582 (121519560 <001
20t 24.9 | 3528 {11} —— 0.96(0.82-1.13) 0651 2010 24.9 | 4545(8) 1,865 {0.835-1.211) 0343
26ta 225 8071 (25) e 0.97 (0.85-1.08) 0568 2510 28.5 11474 {20} 1.028 {0.533-1.133) 0.571
3010 34.9 | 8251{25) . 1red) 3010 34.9 | 5251 (25) Ared)
351039 5768 (18) —— 1.04 (0.81-1.2) 0547 3510 38,9 6637 (12) 1177 (1.046-1.314)  £.00676
Quer 40 | 6262 {19) . —— 1.28(1.12-1.47) =001 Over 40 | 11280 (20} 1278{11491.423) <001
'
yorardial Infarction | 4562 {14) —-— 103 (0.911.17) 062 Myeeardial Infarction | 7237 {13) 1,052 {0.96-1.204) 0.077
estive Heart Failure  BDB4 {25) | —.— 1.27 {114-1.41] =001 Congestive Heart Failre 12758 (23} L2B(1173-1396) =001
eripheral Vascular Disease | 7168 {22) —— 1{09-111) 0963 ripheral vascular Disease | 11899 (21) 0.966 (0.888 1.052) 0423
Simke 5934 {18) e 1.8 (0.96-1.7) 0201 Sucke 9782 (17) 1064 (0.973-1163) 0175
Dementia | 1570(5) —T 0.87 (0.71-1.05) 0162 Dementia | 2611 {5) 0,787 (D.68.D,833)  0.00462
Pulmonary Disesse 10919 (34} - 1,05 (0,85-1,15) 0354 Pulmonary Disesse 17384 (3L} 104209651124} 0296
Mild Liver Disease | 4028 {15) —— 0.96 (0.84-1.04) 0522 Mild Liver Disease | 8834 {16) 0966 {D.B73-1.068)  0.508
Severe Liver Disease 939 (3) —— 112 (0.86-1.44) 0.386 Sovers Liver Disease 1613 (3) 1258 (104115210 0.0176
Rensl Disease | 10367 (32) 0 —— 1,43 (1.3-1.56) =001 Renal Disease | 16821 {30} 144(13311558) <001
Cancer 4827 {15) —-— 0.97 (0.86-1.1) 0.68 Cancor 7860 {14) 0,982 {0091 1.082) 0914
HIV [ 3541 —_— .01 (10.66-1,44) 058 HIv [ 851 (1) 0,833 {0.598-1.16) 028
Diabetes Medications '
Metformin | 8343 (28) -- ' 0.6 (0.53-0.68) =001 metformin | 14515 (26) 0,551 {0,534 0.654) =001
Suffonyures 2852 (91 —— 0.77 {0.64.0.92) £.00569 Sulfonyurea 5045 (51 0.88(0.763-1.014)  0.0761
Thiazolidinedione | 409 (1) —_— 0.75 (0.44-1.149) 0253 Thizzelidinedione | 874 (1) 0,849 (D.581-1.242) 04
SLGT2 Inhibitor 1729 {51 —— 0,12 (061 1) 00539 SLGI2 Inhibitar 2742151 0.745 {0.61-0.916)  0.00505
GLP-1 #nalog | 2639 (6] == 0 0.69 (0.56-0,64) =001 -1 Analoy | 4145471 0.742 {0.631-0.673) <001
DFP4 Inhibitor 1708 {5) —— 0.76 (0.6 0.96) 0.0223 DFP2 Inhibitor 2662 {51 0.758{0.626-0.018) 0.00461
Insulin | 9280 {28 Lte— 1,08 (0.961,2) 0114 Insulin | 14076 {254 e 1154{10651.251) <001
o 1 2 3 i 0 1 2 3 i
Invasive ventilation event - odds estimates - Amelia (using outcome, m = 42} Invasive ventilation event - odds estimates - Mice-norm (use cutcome, m = 42)
Gendar Wi, of patients(#) H HRI85%CN Fualug Me. of patients(3) HRI85%C1) P-ualue
Fernale 16614 (51} [ Afref) Female 16614 {51 1(ref)
Male 27587 (49} ! —— 14981395 161) <001 Male 27567 (49} 1.483 (1.361-1.593) <001
Age |
Under 403957 {7) - ' 0,577 {D.487-0.683) <001 Under 403957 {7) 0.583 {0.497-0.69) <001
anto49 | 6280 {11} - 0 0,561 {0,987 0.646) =001 a0to 49 | 6280411} 0.567{0.403-0.653)  =.001
50t059 12404 (22} - 0.796 {0,721 0879) =001 50050 12404 {22 0.8 (0.724-0.883) =001
6D to 69 | 6250 (28) [] 1(ref) 60 o 60 | 0250 (28) A{re)
10te F9 12267 (220 1 —— 1,154 {1052 1.266)  D.0UZ36 T0E07a 12267 (22} 1143{1.042-1.254) 6.00453
Over 80 | 5556 {10} — 0.943 {0.623-1.073) 0375 Over 80 | 5556 {10) 0.926 (0.814-1.054) 0243
Race
White | 21015 (65} 1ret) White | 21015 (85} Ared)
#sizn or Pacific Islander 831 (1) 1.591(1.187.2132) 0.00L92 Asisn or Pacific lslarder 584 (1) 195414142785} <001
Olack or African American | 2440 {4) 1412(1177 1693) <001 Black or African American | 18423 142 (1166-1.728) <001
Other 16887 (30} 1324{1.22-1437) <001 Other 16196 (29} 1302 (11991414} <001
Ethnicity
Not Hispanic or Latino 30113 {53} Not Hispanic or Lsting 30119 (33} 1(red)
Hispanic or Latino | 10582 (19} <001 Hispanic or Lstina | 10695 {18} 1395 (1.271.832) =001
HbAle{%}
Under 6 [ 8513 {17) 1088{0.958-1191) 0238 Under 6 [ 8513 (17) 10630953 1.186) 0271
Glo=7 10015 (31} 1ref) g7 10015 (31} 1re)
11990 (21} 1.164{1.052-1.289) 0.00326 7to =6 | 11990 (21} 1167 (L034-1.291)  0.00263
6948 {12} 1417{1.265-1588) <001 Gro=0 6946(12) 1423{1.271 1595} <001
3953 {71 1,576 {1.376-1.805} <001 9to <10 [3955{7) 1587 {1.381-1.612) <001
6733 (12 161141423181} <001 Over 10 6J33(12) 1619144 1618) <001
BMI{ky/m2}
1214 121 1128{0.887-1434) 0324 Under 20 1207 {2) 1214 {0856 1541} 0112
20ta20.9 | 6521 {12} 0.887{0.77-1021)  0.0856 2010 24.9 | 5486 {12) 0,931 {0616 1.063) 0292
250205 1412225 0.012{0.819-1.015)  0.0926 2510 28,5 14085 {25} 0,847 {0.843-1.057) 0333
30ta 349 | B251(25) 1ret) 3010 34.9 | 5251 25) 1ref)
3510309 9811(17) 1003 {0.888-1134) 0958 340 30.0 9824 (18) 1001 {0.586-1.13) 099
Over 40 | 10208 {18} 121210791361} 0.00118 Over 40 | 10253 (18} 1158{10221.313)  0.0214
ial infarction | 7227 (13} 1091§0.99-1.203)  0.0802 Myczrdial Infarction | 7237 (13} 1.085(0.984-1197) 0101
Congestive leart rzilure 12758 123 1.285{1.178-1401) <001 Congestive Heart Failure 12758 {23} 1.3 (119214160 =001
Peripheral Vascular Disease | 11598 (ZLh 0.97 (0.891-1.056) 0478 Peripheral vascular Discase | 11599 {21) 0,969 {0.691,055) 0.467
Stroke 0782 {17) 1067400761167 0153 ke 9782(17) LUB1{0.871116L 0191
Dementia | 2811 51 0.807 {D.688-0.045) 000734 Dementia | 2811 {5) 0,801 {0,684 0.939) 000615
PUlmGnary Disease 17384 {31y 1045 {0.968-1128) 0257 Pulmonary Disease 17384 (3L} 1.05 (0.873-1.133) 0.208
Mild Liver Disease | 8834 {16} 0.066{0.873-1.063) 0503 Wild Liver Discase | B34 {16} 0,855 {D.BT2L067) 0484
1613 {31 1.263{1.045-1527)  0.0158 Souere Liver Disease 1613 {3) 1252 {L035 1513} 0.0204
16821 {30} 141(13311558) <001 Renal Disease | 16821 {30} 1483{13341561) <001
78658 {14} 0.085{0.893-1.085) 0753 Cancor 78686 {14) 0,979 {0.088.1.079)  0.653
651 (1) 0.802{0.605-1173) 0311 HIv (851 (1) 0.845{0.607-1176) 0317
Diabetes Medications
metformin | 14515 26} 0.584{0.528-0.646) <001 metfarmin | 14515 (26) U505 (D.530.643) <001
Sufonyurea 5046 {81 0.878{0.762-1.011)  0.0711 Sulfonyurca 5046 (91 0.876{0.76-1.009)  0.0671
Thiscolidinedione | 674 (1) 0.85 (0.581-1.243) 0401 Thizzolidinedione | 574 (1) U.854(0.564-1.248) 0415
SLGT2 Inhibitor 2742 51 0.746 {0.609-0.0014)  0.00474 SLGT2 Inhibiar 2742151 0.744 {0.607-0.812} 0.00425
GLA-1 Analoy | 4145 (71 0.738{0.628-0.868) =001 GLP-1 Analog | 4145471 0.744 {0.633-0.675)  <.001
DFP2 Inhibilor 2663 (5 0.760{0.635-0.03) 000697 DFP2 Inhibitor 2663 {51 0.767 {0.624-0.029) 0.00657
Insulin | 14076 {25} 1172{1.082127) =001 Insulin | 14076 {25} 1166{L0761.264)  <.001
6 3 H 6 3 H

Figure S5: Invasive ventilation event: estimates obtained on the complete dataset obtained by listwise deletion (top-left) and on the full dataset by the
MI estimation pipelines that using the best missRanger (top-right), Amelia (bottom-left), and Mice (bottom-right) models. For missRanger we used
no pmm, we did not use the outcome variables in the imputation model, we one-hot encoded categorical predictors and binned numeric predictors
(age, BMI, and Hbalc), and we used an univariate imputation order given by the decreasing number of missing values; for Mice-norm we included
the outcome variables in the imputation model, we used an univariate imputation order given by the increasing number of missing values; for Amelia

we included the outcome variables in the imputation model.



Survival estimates - Cox prop model (complete dataset) Survival estimates - Cox prop model - missRanger (no outcome, no pmm, m = 42)

Gender No. of patlents(se) HR{gSHECI) Pualue o, of patlentsize) HRI9S%CH) Pvalue
Female [16614 (51) Aref) Female [16614 (513 Trer)
Male 15974 (48] 1.43 11.3-1,54) <001 Male 27587 (49) 1,445 (1,941-1,5686] <.001
Age
Under 40 2114 (6) 0.15 (0.09-0.36] =001 Unde: 3057 7) 0.184(0.127-0.266] =001
ap te 48 3404 (10) 0.34 {0.25.0.46) =001 40 + 6280 {11} 0.335{0.266-0.422) =001
50 Lle 5% 6898 (21) 064 {0.54-0.76) ~.001 501059 12404 (22} 0.616 {0.538-0.T06) <001
60 15 63 | 9250 (28] Liren 6012 69 | 9250 (281 Tirer]
70178 7529 (23] 1760155-2] <001 701079 12287 (22 1.804(1.633-1.993) <001
Over BO 3334 (10) 252 12.54-3.36) =001 Over 80 5556 110} 2.657 (2.407-3.022) <001
Race
White | 21013 (65} Liref) White | 21015 (65} qref)
Asian or Pacific Islanger 240 (1} 1.05 {0.58-1.91) .67 ian o Pacific lslandsr 380 (1) 1.296{0.772-1.956] 0381
ck or African American | 1050 (3 1220.95.1.57) 0123 Black or African American | 1678 (3] 1147(0.924-1423) 0214
Glker 19224 (31) 11101123 00514 Other 14992 (27 1033(0.944-1.129) 0483
Ethnicity
Mot Hispanic ar Latiho 30118 (93) 1iren) Pt Hispanic or Latine 20119 (93 Zire?)
lispanic or Latino | 2410 (7} 12711.06-1.52) 0.0106 Hispanic or Latinc | 8930 (16} 1.202 {1.08-1.337) <001
HbALc(%)
Under & | 5701 (18) 0.97 {0.85-1.12) 0692 Under & 9313 17} D948 (0.846-1.063) 0359
Bto</ 10015 {31) Tiref) Gto=/ 10015 (31} Airef)
7to <8 | 6866 (21) 1.1541.01 1.31) 0.0404 Tto <8 11990 (21} 1.164 (1,043 1.292]  0.00418
Bto <o 3995 (12) 1.43 {1.23-1.66] <001 8t0 <3 6948 (12} 137(1216-1543) <001
ata <10 [223517) 123(1.1-163) 000419 ato <10 (3955171 1377(1.182-1.603) =001
Over 10 3697 (11) 145{121-1.74) =001 Ower 10 6733 (12} 1.447 {1.258-1.663] =001
BMI(kg/m2}
Under 20 649 (2} 151 {1.4%-2.44) =001 Under 20 8221{1) 2.008{1.622-2.488) =001
20 to 21.8 | 3528 (11} 1.28{1.1-1.49) 0.00148 2010 24.9 4545 (8} 1.403 (1.241-1.587) =001
2510295 8O71I25) 1.1(0.97-1.26) 02.139 2510295 11474 (20} 1.1411.03-1.264) 0.0119
3010349 8251 (25) 1ref) 30to 34.9 8251 (25} qres)
3510395 STRB (18) 1.06 {0.91-1.24] 0.437 3510 39.9 6837112} 1.221{1.075-1.387] 000712
Ouer 40 | 6262 (19) 115 (0.87-1.35) a.101 Over 20 (11280 (20} 1279 (1081 4) 00018
Myocardial Infarclion 4502 (14} 107 {0.88-1.2) 0289 nfarction  T237 {13} 1037 {0.941-1.142) 0463
Conge e He: ilure 8084 125) 137(1.23.1.53) =.001 b Falure 12758 (23) 1.357 {1.279-1.525) =.001
Paripheral Vascular Disease | 7168 (22) 1.04 {0.94-1.15) 0467 ascular Disease | 11599 (21 0.984 (0.904-1.071) 071z
ko 5934 (18] 1.06 {0.95-1.19) 0.265 Stroke 9782 11T} 1.036 (0.949-1.131) 0431
Dermentia | 1570 (5) 1.44(1.24.1.66) <.001 Dementia | 2811 (5) 1.488 (1.326-1.667) =001
Pulmonary Disease 10913 (34) 1.04 {0.94.1.15] 0.408 Pulmonary Di 17384 (31} 1.06(0.979-1.148) 0.153
teild Liver Disezse | 4926 (15) 101 {0.67-1.18) as2s Mild Liver Discase | 6834 (16} 0.861 (0,858 1.07] 048
EERRES 1.7 (1.35-2.14) =001 are Liver Disease 1613 (3} 1.638 (1.364-1.966] =001
Renal Disesse | 10367 (32) 1.43 (1.2%-1.59) =001 Renal Disease | 16921 (30) 1.424(1.312-1.547] =001
Cancer 4827 (15) 1.07 {0.95-1.2) 0.244 Cancer 7868 {14} 1.115{1.017-1.222) 0.0207
Hiv 354 [1} 0.58({0.21-1.09) 0.0887 HIV BEL{L) 0.595 (0.360-0.961) 0.0329
Diabetes Medications
Mmetformin - 8343 (26) 0.48 {0.41.0.56) =001 Metformin | 14515 (26} 0.501 {0.444-0.565) =001
Sulfonyurea 2382 19) 0.76 {0.62-0.93) 0.00705 sulforyurea 5046 191 0.756 {0.68-0.933)  0.00483
hiazolidinedione | 409 (1) 0.73 (041 1.29) azs Thizzolidinecione 674 (1) 0,685 (0,024 1106 0.122
SLGT2 Inhibitor 1729 i} 057 {0.41 0.8} 0.00129 T2 Inhibitor 2742 (5} 0.551(0,415-0.733] =001
LP-1 Analog | 2639 (8 0.73 {0.57-0.94) 00133 ©LP-L Analog | 4145 (7) 0.656 (0.532-0.608) =001
DPPA Inhibitor 1708 (5) 0.86 (0.68-1.09) 0207 DFP4 Inhibitor 2663 (5) 0,841 (0.690-1.022) 0.0813
Inaulin - 9280 129) 1.12 {1.01-1.25) 0.0304 naulin - 14078 (25) 1.225(1.126-1.333) =001
0 a 0 a
Survival estimates - Cox prop model - Amelia (using outcome, m = 42) Survival estimates - Cox prop model - Mice-norm {use outcome, m = 42}
Gender Ho. of patientsi ) HR{35%C11 Fovalue Mo, of patients %1 HR{95%CI} Pvalue
female 16614 (51) Liref) female 16614 (51) Liref]
Male 27587 (49) 1447 {1.335-1.558) <001 Male 27587 (49) 1.44 [1.333-1.555) <.001
Age
Under 40 3957 (7} 01900132 0.275) <001 Under 40 3857 (7) 0191101320276 <001
40 o 49 6280 (11) 0.345{0.274-0.433) =001 40to 49 6280 (11) 0.345 (0.275-0.434} =001
50 Lo 53 12404 (22) 0.62 {0.542-0.7111 =001 50t 59 12404 022) 0.62110.542-0.711} =.001
G0 Lo 63 9250 (28) Lrell 60 to B89 9250 (28) Lirel
70Le 73 12267 (22) 1.80%{1.632-1.092) <001 TOw 79 12267i22) 1.801 11.63-1.088} <.001
Ower B0 5556 (100 —— 2.7212.43-3.044) =001 ©ver 80 5556 (200 — 2.71412.425-2.038} =001
Raca
whitz [ 21015 (65 Lret) white | 21015 {65) Liret)
Asian or Pacific Islander 831 (13 1.093 {0,128 1.642] 0666 Asian or Pacific lslander 584 (1) 1.183 (0,136 1.902} 0.485
Black or African American | 2440 (4) 1.139{0.920-1.398) 0.21 Black or African American | 1843 (3) 1.147 (0.922-1.428) 0.218
Qther 16987 (30) 1.04 {0.948-1.14] 0408 Other 16198 (29] 1.039 (0.95-1.136) 0408
Ethnicity
Mol Hispanic or Laline 30119 (93] Liref] Mol Hispanic of Laling 30112 (93) Liref]
Hispanic or Latino | 10582 (19) 1207{1085-13421  =.001 Hispanic or Latina | 10095 18) 120211081-1338)  =.001
HbALe(%)
Under &6 9513 (17) 0.857 {0.853-1.872) 0.445 under 6 9513 (17) 0.957 10.854-1.072} 0.438
bt <7 10015 (31) 1ref] Bro <7 10015{31) Liref)
7to <8 [ 11990 (21) 1157 {1042 1.282) 0.00608 7o <6 | 11990 (21) 1157 (1.0431.284) 0.00599
Bro <G 6948 (12) 1.359{1.207-1.531) =001 B =0 A94B (12) 1.361 (1.209-1.533) =007
to =10 3955 (7) 1.37541.181-1.601) =001 Stp =10 3885 (7) L377 (1.183-1.603} =.001
Ower 10 6733 (12) 1.43841.251-1.653) <001 Over 10 6733 (12) 1.442 [1.254-1.657} <.001
BMI(kg/m2}
Undar 20 1214 (2} 151341.21-1.891) =.001 under 200 1207 (2) 1.502 [1.207-1.867} =001
200243  8521(12) 118 {1.028-1.354) 0.0188 20tc 24.9 6488 (12) 1.17311.031-1.335}  0.0152
2510295 14122 (25) 1.04{0.928-1.165) 0.501 2500295 14085 125) 1.0510.936-1.177} 0.405
Wt 8251 (25 Liret) 3010 34.9 | 6251 (251 Lired)
351039.5 98111(17) 1047 (0.8161.187)  0.502 3510300 9624 (16) 1057 (0.9751.0081 0,418
Ower 40 | 10208 (18) 1.105 {0.955 1.2/8] 01871 Over 40 1025% (18] 1098 [0.952 1,267/} 0,197
Myocardial Infarction 7237 (13) 1.037{0.842-1.142) 0455 Myacardial Intarction | 7237 (13) 1030 (0.842-1.148) 0236
Congestive Haart Failure 12758 (23) 1410129115381 <001 Cangastive Heart Failure 12758 (23] 1405 (12871523 <001
Paripharal vascular Disssse | 11599 (21] 0585(0805-1.0721 0726 eral vasculer Disease | 1159921) 0986 10906-1.073)  0.738
Stoke 9782 (17) 103140.914-1.125) 0.503 Stoke 9782 (17) 1.03110.941-1.125} 0.498
Dementiz | 2811 (5) 1481413210660 <001 Dernentia | 2811 (5) 1483 1132316621 =001
sulmonary Discase 17384 (31) 1066108841159 012 PUImOnary Discase 17384 (31) 1.052 10.98-1.15) 0.122
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Figure S6: Death event: estimates obtained on the complete dataset obtained by listwise deletion (top-left) and on the full dataset by the Ml estimation
pipelines that using the best missRanger (top-right), Amelia (bottom-left), and Mice (bottom-right) models. For missRanger we used no pmm, we
did not use the outcome variables in the imputation model, we one-hot encoded categorical predictors and binned numeric predictors (age, BMI, and
Hbalc), and we used an univariate imputation order given by the decreasing number of missing values; for Mice-norm we included the outcome
variables in the imputation model, we used an univariate imputation order given by the increasing number of missing values; for Amelia we included

the outcome variables in the imputation model.



