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Before propensity score matching After propensity score matching

No
vitamin D

\[e}

ol vitamin D

VitaminD p Overall

VitaminD p

n 20230 18447 1783 8710 6930 1780

Age (yr), n (%)

<=60 6359 (31.4) 5932 (32.2) 427 (23.9) <0001 0.183 2046 (23.5) 1620 (23.4) 426 (23.9) 064 0013
>60 13871 (68.6) | 12515 (67.8) | 1356 (76.1) 6664 (76.5) 5310 (76.6) 1354 (76.1)

Gender, n (%)

Female 8458 (41.8) 7571 (41.0) 887 (49.7) <0001 0176 4313 (49.5) 3428 (49.5) 885 (49.7) 087 0.005
Male 11772 (58.2) 10876 (59.0) | 896 (50.3) 4397 (50.5) 3502 (50.5) 895 (50.3)

Race, n (%)

Black 1576 (7.8) 1379 (7.5) 197 (11.0) <0.001  0.203 904 (10.4) 708 (10.2) 196 (11.0) 0.64 0.034
‘White 13564 (67.0) 12318 (66.8) 1246 (69.9) 6163 (70.8) 4918 (71.0) 1245 (69.9)

Other 2074 (10.3) 1910 (10.4) 164 (9.2) 820 (9.4) 657 (9.5) 163 (9.2)

Unknown 3016 (14.9) 2840 (15.4) 176 (9.9) 823 (9.4) 647 (9.3) 176 (9.9)

BMI (kg/m?), 28 28

median [IQR] 124, 321 124, 321 27[23,32] 0.02 0.052 281[25 31] 28I[25 31 28[25 31] 0.44 0.026

Comorbidities, n (%)

Congesti

o 5755 (28.4) | 5081 (27.5) | 674 (37.8) <0001 022 3018(346) | 2345(338) | 673 (37.8) 0002 0083
Heart Failure
Cerebrovascular Disease 2964 (14.7) 2738 (14.8) 226 (12.7) 0.02 0.063 1155 (13.3) 929 (13.4) 226 (12.7) 0.46 0.021
Chronic

! 5220(25.8) | 4705(255) | 524 (29.4) <0001 0087 | 2498(287) | 1974(285) 524 (29.4) 045 0021

Pulmonary Disease
Diabetes 6059 (30.0) | 5404 (293) | 655 (36.7) <0001 0159  3111(357) | 2458(35.5) | 653 (36.7) 035 0025
Renal Disease 4223(209) | 3603(195) | 620 (34.8) <0001 0348 2812(323) | 2195(3L7) 617 (347) 002 0064
Malignant Cancer 2700 (13.3) | 2454(133) | 246 (13.8) 058 0014  1401(161) | 1155(167) 246 (13.8) 0004 0079
Severe Liver Disease 1407 (7.0) 1241 (67) 166 (9.3) <0001 0.095 835 (9.6) 669 (9.7) 166 (9.3) 071 0011

Severity score, median [IQR]

APS IIT 45 (34, 61] 45 (33, 61] 49 (37, 62] <0.001 0114  48(37,62] 48 (36, 62 49 (37, 62 027 0011
ca 5[3,7) 503,7) 6[4,8] <0001 0331 6[4,8] 6[4,8] 6[4,8] 091 0.001
LODS 53, 8] 503, 8] 5[3,8] 006 0024 5[3,8] 5(3,8] 5(3,8] 067 0001
OASIS 34 (28, 41] 35 (28, 41) 34 (28, 40] 0001 0082  34[28,40] 34 28, 40) 34 (28, 40] 054 0015
SOFA 53,8 5(3,8) 51(4,8] 0001 0061  5[3,8] 5(3,8] 5(4,8) 038 0007
GCS 15 (13, 15) 15 (13, 15] 15 (13, 15] 049 0085  15[13,15] 15 (13, 15 15 (13, 15] 098 0003

Vital signs, median [IQR]

7540 7547 74.52 74.56 74.56 74.52

ME (muit) 17001, 8206] | (7010, 82.3] | [69.13,8136] 0 OO 600, 81401 [68.96, 8141] | [69.14,8136] 0 | 0006
Respiratory Rate (bpm) 1891 18.87 19.33 0003 0.051 1923 19.20 19.32 079 0.002
[16.69,21.90] | [1667,21.87] | [16.90, 22.13] [16:89,22.17) | [1688,22.19] | [16.90, 22.11]

Heart Rate. (bpm) f7552614 97.03] é[37552775 97.08) ?:43;)7 o6ag) | 002 | 0088 ?:47:7 96.68] k[l:f;, 96.68] 2[;:43518 oss0) | 04% | 0016
Temperature (°C) ?36:660, 37.22) [336:.;670, 37.22] ?3658531 a7z | 000 00 ?3658528 37.14] ia?:z 37.14] ?3658521 sy | 06 00
First Care Unit, n (%)

cvicu 4543(225) | 4313(234) | 230 (12.9) <0001 0353 1074(123) | 844 (122) 230 (12.9) 071 0039
MICU 4330 214) | 3798(206) | 532 (29.8) 2552(293) | 2022(292) | 530 (29.8)

MICU/SICU 3697 (18.3) 3269 (17.7) 128 (24.0) 2081 (23.9) 1653 (23.9) 428 (24.0)

sICU 2790 (13.8) 2574 (14.0) 216 (12.1) 1122 (12.9) 907 (13.1) 215 (12.1)

Other 4870 (24.1) 4493 (24.4) 377 (21.1) 1881 (21.6) 1504 (21.7) 377 (21.2)

Laboratory tests, median [IQR]

Hemoglobin (g/dL) 9783, 11.3] | 98[84,113] 9.3 [80,10.8] = <0.001 0241  93[80,10.8]  93[80,10.8] 93 (80,108] 027 0023
5 158.0 158.0 158.0 1620 163.0 158.50

Platelets (10°/L) 071 0019 037 0035
109.0,221.0] | [110.0,221.0] = [106.0, 229.0] 107.0,2330] | [107.0,234.0] | [106.0, 229.0]
140 141 12.8 133 134 12.8

WBC (10°/L) <0.001 0055 0002 0018
10.1, 18.9] [102, 19.0] 8.9, 18.0] 9.4, 18.4] 9.5, 18.5] 8.9, 18.0]
220 220 29.0 280 280 29.0

BUN L 0.001 0328 X 0.064

UN (auig/dL) 15.0, 37.0] [15.0, 36.0] 18.0, 50.0] = 18.0, 47.0] 18.0, 46.0] 18.0, 50.0] 0

Creatinine (mg/dL) L1[08, 18] | 11[08,17] | 14[09,25] <0001 0289  13[09,22]  13(09,22]  14[09,25] 0052 0076
310 320 26.0 60.9 61.8 55.0

ALTULD) 180, 79.0] [18.0, 80.0] 15.0, 65.0] %0001 [ 0012 220,1150] | [230,1160] | [200,1113] 0003 003
480 490 410 85.0 863 79.0

AST (UL) <0.001 0032 0001 0014
270,1280] | [27.0,1310] | [24.0,100.0] 340, 157.5] 350,1595]  [31.0,151.0]

Total Bilirubin (mg/dL) | 0.8 [0.4, 1.8] 08 (05, 1.8] 0.7 [0.4, 1.9] 0.01 0.074 12 [0.6,2.2] 1.2 [06,23] 12 [05,2.2] 0.09 0.028

1316 131.5 133.0 133.0 133.0 133.0

Gl /dL. 050 0031 077 0005
o (mg/dL) 1150,1590] | [1152,1582] | [112.0, 165.0] 1127,1650]  [1130,1652] | [112.0, 1649]
732 732 733 7.34 7.34 7.34
H 0001 0118 041 0006
= 7.26,7.38] 7.26,7.38] 7.27,739) 731,738) 731,738 731,7.37)
92.0 920 86.0 98.0 98.0 98.1
pO2 (mmHg) <0.001 0.079 0.97 0.006
73.0, 123.0] 73.0, 124.0] 70.0, 116.0] 80.0, 123.4] 80.0, 124.0] 80.0, 122.4]
CO2 (; Hg) 460 460 440 <0.001 0.053 40 439 40 0.54 0.014
L 400, 52.0] 400, 52.0] 38.0, 51.0] . g 39.3,47.2] 393, 47.6] 39.3,47.0] i i
196.7 1975 185.7 2190 2193 2186
PaO2/FiO2 Rati 004 0083 092 0003
aOa/Hbe Ratlo 1280,281.1] | [1280,2825] | [126.3,265.0] 1695,282.1]  [1683,2825] | [171.4,280.0]
30 30 20 20 20
Base E i 0001 | 0.116 20[-44,000 072 0007
ase Bxcess (mmol/l) 00 -60,0.0] 60,00 -44,00] -44,0,0] ! ]

Lactate (mmol/L) 23[15,35] | 23(15,36] | 20[14,33 <0001 0063  21[1.627] | 21[1628 | 20[L6 2.7 035 0.005
Calcium (mg/dL) 8.0 (7.5, 85 8.0 [7.5, 8.5] 8.1 (7.5, 8.6 <0.001 = 0.099 8.1 (75,85 8.1 [7.5,8.5] 8.1(7.6,8.5 0.09 0.021
137.0 137.0 137. 137.0 137.0 137.4
Sodium (mmol/L) 3 3 37.0 0.08 0.056 37 3 0 0.14 0.025

134.0, 140.0] 134.0, 140.0] 134.0, 140.0] 134.0, 140.0] 134.0, 140.0] 134.0, 140.0]
Potassium (mmol/L) 45(41,50] | 45[41,49] | 45[41,51] | 025 0052  45[41,50] | 45[41,50]  45[41L,51 088 0001
1030 1030 1020 1020 1020 102.0
Chlorid L 0001 | 0.199 045 0017
odide (mmell) 99.0,1060]  [990,1060]  [97.0,1060] | 97.0,1060] | [97.0,1060] | [97.0, 106.0
16.0 16.0 16.0 16.0 16.0 16.0
Anion Gap (mmol/L) <0.001  0.152 0.34 0.025
130, 19.0] 130, 19.0] 14.0, 20.0] 14.0,20.0] 140, 200] 14.0, 20.0]
INR 13 (1.2, 1.6 13 [1.2, 1.6] 14 (1.2, 1.7 0.002 0.084 14 (1.2, 1.7, 14 [12,1.7) 14 (1.2, 1.8 0.26 0.005
25(0OH)D (ng/mL) 2L0 240 17:0 <0001 0421 200 260 17.0 <0.001 0517
ng/m 130, 310] 160, 34.0] 110, 26.0] - : 130, 310] 170, 35.0] 11.0, 26.0] s :
Treatment
Antibiotic Lag (hrs), 7.10 7.00 8.60 0.001 0076 8.00 7.94 8.61 0.03 0.005
median [IQR] 1.55, 18.00] 138,1800] | [3.98,1872] | < : 325,1915] | [3.02,1923] | [3.94,18.78] d &
First Day V: S
1St DAy VASOPIESSOn | 5044 (20.4) | 5430(29.4) | 514 (28.8) 061 0013 2534(200)  2021(292) | 513 (288) 080 0008

n (%)

SMD, Standardized Mean Difference; IQR, Interquartile Range; APS 111, Acute Physiology Score I1I; CCI, Charlson Comorbidity Index; LODS, Logistic Organ Dysfunction System; OASIS,
Oxford Acute Severity of lliness Score; SOFA, Sequential Organ Failure Assessment Score; GCS, Glasgow Coma Scale; MBP, Mean Blood Pressure; WBC, White Blood Cell; BUN, Blood Urea
Nitrogen; ALT, Alanine Aminotransferase; AST, Aspartate Aminotransferase; Ph, Potential of Hydrogen; pO2, partial pressure of Oxygen; pCO2, partial ressure of Carbon Dioxide; INR,
International Normalized Ratio; CVICU, Cardiac Vascular Intensive Care Unit; MICU, Medical Intensive Care Unit; MICU/SICU, Medical/Surgical Intensive Care Unit; SICU, Surgical Intensive
Care Unit; PaO2/FiO2 Ratio, partial pressure of arterial oxygen to fraction of inspired oxygen ratio; 25(OH)D, 25-hydroxyvitamin D.
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Univariable analysis Multivariable analysis*
Vitamin D No vitamin D

Eltcomes (n=1780)  (n=6930) HR/OR/MD value HR/OR/MD
(95%Cl) P (95%Cl)

p-value

Primary outcome

28-day all-cause mortality®, n (%) 250 (14.0) 1546 (22.3) 0.59 (0.52-0.68) <0.001 0.56 (0.49-0.64) <0.001

Secondary outcomes

ICU mortality®, n (%) 102 (5.7) 841 (12.1) 044 (0.36-0.54) <0.001 037 (0.29-0.48) <0.001
In-hospital mortalil’y‘, n (%) 204 (11.5) 1215 (17.5) 0.61 (0.52-0.71) <0.001 0.57 (0.48-0.68) <0.001
Length of ICU stay® (days), median [IQR] 3 [2, 6] 302, 6] 0 (0-0) 0.90

Length of hospital stay* (days),

edian [10R] 10 [6, 18] 9 [5,15] 1(1-2) <0.001

Ventilation Duration® (days),

median [IQR] 37 (14, 108] 39 [15, 109] -1(-3-2) 0.50

CRRT Duration® (days), median [IQR] 80 (34,184]  72[19, 149 8 (-3-28) 022

CI, confidence interval; HR, hazard ratio; IQR, interquartile range; MD, median difference; OR, odds ratio; CRRT, continuous renal replacement therapy. *Adjusted for age, race, BMI, APS-1II,
CCI, LODS, OASIS, GCS, MBP, respiratory rate, heart rate, temperature, hemoglobin, WBC, creatinine, AST, total bilirubin, pH, base excess, anion gap, INR. ®HR with 95% CI was calculated
using Cox proportional hazards model. *OR with 95% CI was calculated using logistic regression model. ™MD with 95% CI was calculated using Hodges-Lehmann estimator.
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Variable

Age

Category

Male

Female

<60

Ventilator-Associated
Pneumonia (VAP)

Yes (%)

68 (64.8%)

37(35.2%)

65 (61.9%)

40 (38.1%)

No (%)

123
(534%)
107
(46.6%)

206
(89.6%)

24(10.4%)

Total

191(57%)

144 (43%)

71

(80.9%)
64(19.1%)
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Variable Category Ventilator-Associated Pneumonia (VAP)

No (%) Total (%)

Yes 73 (69.5%) 40 (17.4%) 113 (33.7%)
Re-intubation

no 32(30.5%) 190 (82.6%) 222.(66.3%)

Yes 57(54.3%) 150 (65.2%) 207 (61.8%)
H2 blockers

No 48 (45.7%) 80 (34.8%) 128 (38.2%)

Yes 63 (60%) 35(15.2%) 98 (29.3%)
Tracheostomy

No 42 (40%) 195 (84.8%) 237 (70.7%)

Yes. 57 (54.3%) 70 (30.4%) 127 (37.9%)
Emergency intubation

No 48 (45.7%) 160 (69.6%) 208 (62.1%)

Yes 17(16.2%) 45 (19.6%) 62 (18.5%)
Supine head position

No 88 (83.8%) 185 (80.4%) 273 (81.5%)

Yes 77 (73.3%) 178 (77.4%) 255 (76.1%)
Corticosteroid use

No 28 (26.7%) 52(22.6%) 80 (23.9%)

Yes 39 (37.1%) 83 (36%) 122 (36.4%)
Taken > 3 antibiotics

No 66 (62.9%) 147 (64%) 213 (63.6%)

Yes 41(39%) 91 (39.6%) 132 (39.4%)

Blood transfusion
No 64.(61%) 139 (60.4%) 203 (60.6%)
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Variable Category Ventilator-Associated
Pneumonia (VAP)

Yes No 95%Cl P-value
<60 65 (61.9%) 206 (89.6%) 1 1
Age
>=60 40 (38.1%) 24(10.4%) 5282 2964-9.413 0.000
Male 68 (64.8%) 123 (53.4%) 1599 0.992-2.576 0.054
Sex
Female 37(35.2%) 107 (46.6%)
Yes 73 (69.5%) 40 (17.4%) 10836 6330-18.548 0,000
Re-intubation
No 32(30.5%) 190 (82.6%)
Yes 57 (54.3%) 150 (65.2%) 0,633 0396-1.013 0.057
H2 blocker
No 48 (45.7%) 80 (34.8%)
Yes 77 (73.3%) 178 (77.4%) 0.803 0.472-1367 0419
Corticosteroid use
No 28 (26.7%) 52(22.6%)
Yes 63 (60%) 35 (15.2%) 8357 4914-14212 0,000
Tracheostomy
No 42(40%) 195 (84.8%)
Day on MV >4 90 (85.7%) 82(35.7%) 10829 5.887-19.922 0.000
<=14 15 (14.3%) 148 (64.3%)
Yes 57 (54.3%) 70 (30.4%) 2714 1.687-4.368 0.000
Emergency intubation
No 48 (45.7%) 160 (69.6%)
Yes 39 (37.1%) 83 (36%) 1047 0.648-1.689 0852
No 66 (62.9%) 147 (64%)
Yes 41(39%) 91(39.6%) 0979 0.610-1570 0.928
Blood transfusion
No 64(61%) 139 (60.4%)
Yes 17(16.2%) 45 (19.6%) 0.794 0.430-1.466 0.461
Supine head position
No 88 (83.8%) 185 (80.4%)
Yes 43 (41%) 82(35.7%) 1252 0.780-2.010 0353
Comorbidity
No 62(59%) 148 (64.3%)
Yes 49 (46.7%) 88 (38.3%) 1412 0.885-2.251 0.147
Pulmonary
No 56 (53.3%) 142 (61.7%)
Yes 52 (49.5%) 95 (41.3%) 1394 0877-2217 0.160
Low GCS
No 53 (50.5%) 135 (58.7%)
Yes 48 (45.7%) 87 (37.8%) 1384 0.867-2.209 0173
Head trauma
No 57 (54.3%) 143 (62.2%)
Yes 4(38%) 23 (10%) 0.356 0.120-1.058 0.063
Burn
No 101 (96.2%) 207 (90%)
Yes 8(7.6%) 39 (17%) 0.404 0.182-0.898 0026
Cardiac
No 97 (924%) 191 (83%)

“PV <005 statisticaly significant, 1 = rference.
AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio; MV, mechanical Ventilator; GCS, Glasgow Coma Scale.
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Variable Category Ventilator-

Associated
Pneumonia (VAP)
Yes No 95%Cl P-value AOR 95%Cl P-value

Age <60 65(619%) 206 (89.6%) 1 1

60 A0(8.1%)  24(104%) 5282 2964-9.413 0000 3293 15217027 0002*

Sex Male 68(648%) | 123(534%) 1599 0992-2576 0054 0916 0.496-1.802 0365
Female 37(352%) 107 (46.6%) 1

Re-intubation Yes 73(695%)  40(174%) | 10836  6.330-18548 0000 4808 24399478 0.000*
No 32(305%) 190 (826%) 1

H2 blocker Yes 57(543%)  150(652%)  0.633 0396-1.013 0057 0653 0338-1.263 0205
No AB(457%) 80 (34.8%) 1

“Tracheostomy Yes 63(60%) | 35(152%) 8357 491414212 0000 2510 12085213 0014%
No 42010%) 195 (848%) 1

Day on MV >14 90 (857%) | 82(357%) | 10829 588719922 0000 3212 14457276 0004*
15(143%) 148 (64.3%) 1

Emergency Yes 57(543%)  70(304%) 2714 1.687-4.368 0000 2452 13054606 0005%
inwbation No 48(457%) 160 (69.6%) 1

Pulmonary Yes 49(467%) 88 (383%) La2 0.885-2251 0.147 2067 0567-7.537 0271
No 56(533%)  142(61.7%) 1

Low GCS Yes 52(49.5%) 95 (41.3%) 1394 08772217 0.160 0963 0467-1.984 0918
No 53(50.5%) 135 (58.7%) 1

Head trauma Yes A8(57%) 87 (37.8%) 1384 0.867-2.209 0173 3968 | 0934-16.860 0062
No 57(543%) 143 (622%) 1

Burn Yes 408%)  2300%) 0356 0.120-1.058 0063 0913 0.146-5.713 0922
No 101(96.2%) 207 (90%) 1

Cardiac Yes 8(6%)  3907%) 0.404 0.182-0.898 0026 0766 0.184-3.194 0715
No 97(924%) 191 (83%) 1

“Indicates statistcallysignificant, 1 = reference.
AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio; MV, mechanical Ventilator; GCS, Glasgow Coma Scale.
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Variables Powerby % OR/RR Ratio of exp % of outcomes Sample Final sample  References

tounexpect  inunexposed size size with 10%
non-respose
rate
Tracheostomy 80 OR3.24 11 1136 176 194 35)
RR259
Reintubation 80 OR3.25 11 1556 144 159 39
RR2.41
Supine head 80 OR4.66 11 967 1o 121 a6
position RR3.44
Use of H, blocker 80 OR5.64 11 77 98 108 a6
RR4.16
Emergency 80 OR5.32 11 3605 60 66 (35)

intubation RR2.08
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[ Enrollment ]

Assessed for eligibility (n=130)

Excluded (n=2)
X Not meeting inclusion criteria (n=1)

X Declined to participate (n=1)
X Other reasons (n=0)

Randomized (n=128)

I

A 4

Allocation

Allocated to Observation Group (n=63)

X Received allocated intervention (n=63)

X Did not receive allocated intervention (give
reasons) (n=0)

R

\ 4

——/

A 4

Allocated to Control Group (n= 65)

X Received allocated intervention (n= 65)

X Did not receive allocated intervention (give
reasons) (n=0)

[ Follow-Up

Lost to follow-up (give reasons) (n= 1)

Discontinued intervention (give reasons) (n= 0)

(

] '
p

Lost to follow-up (give reasons) (n= 1)

Discontinued intervention (give reasons) (n=0)

[ Analysis

Analysed (n=62)
X Excluded from analysis (give reasons) (n=0)

] !
J

Analysed (n=64)
X Excluded from analysis (give reasons) (n=0)
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