	Supplemental Table 1. Categorization of ICD-9 codes for principal admission diagnoses and comorbidities                                                                                                             

	Category
	ICD-9 codes

	Alcohol-related diagnoses
	291.X; 303.X; 305-305.03; 357.5; 425.5; 535.3; 571-571.3; 790.3; 980, 980.8-980.9; E860.0/.1/.8/.9; V11.3

	Anemia
	280-281.9; 282.1/.2/.3/.4/.5/.6X/.7/.8/.9; 283.X; 284/.8/.9; 285/.2X/.8/.9

	Cardiovascular disease
	401.X; 402.01-.91; 404-404.11; 404.13/.91/.93; 410-414.07; 414.8/.9; 423-428.9; 429.7; 433-437.1; 437.6-438.12; 438.2-.53; 438.81-.82; 438.89-441.9; 443/.1/.8X/.9; 447.1; 557.X; 780.2; 785.1-785.4; 786.5X; 996-996.1; 996.71/.72; V43.4; V45.81/.82

	Chronic hepatitis B
	070.2-070.33; 070.42/.52; V02.61

	COPD
	490/491.1/.2/.21/.8/.9; 492.X; 496

	Diabetes
	250-250.93; 357.2

	Drug use-related diagnoses
	292.X; 304-305.93

	Endocrine
	240-279.99

	GI and liver
	280.X; 520-579.99; 787.X; 789-789.09; V55.3

	HIV/AIDS
	042-044; 176.X; 200-202.98; V08

	Hypertension
	401-405.99; 437.2

	Liver diseases
	070; 070.2X/.44/.6; 456-456.2; 570; 571.2/.5/.6; 572.2/.3/.4/.8; 789.5

	Psychiatric disorders
	293-301.9; 309.X; 311; V11

	Neurologic
	290.4; 320-389.99; 430-459.99; 721.3; 722.X; 723.0/.4; 724.0X/.2/.4; 780.0X/.3X/.4/.97; 781.2/.3; 784; 852.2

	Non-AIDS cancers
	140-175.9; 179-199.2; 201.X; 202.3-.68; 203-208.92 (excluding remission codes); V58.0; V58.1; V58.11

	Other infections
	001-139.99 (excluding 042-044); 421.0; 424.90; 599.0; 604.X; 681-682.9; 711.0X; 730.X; 780.6; 790.7; 995.91-995.94; 996.6X; 997.62; 998.5X; 999.3X

	Renal insufficiency
	285.21; 403.01/.11/.90/.91; 404.02/.03/.12/.13/.92/.93; 580-594.9; 596.X; 599.7; 600.0X; 788.2; 792.5; 996.3X; 996.73; 996.81; 997.5; V42; V45.1; V56.X

	Respiratory
	415-416.9; 460-519.99; 780.57; 786.0X/.2/.52

	Severe sepsis/septic shock
	020.0; 038; 096.7; 112.5/.81; 286.6/.9; 287.4/.5; 293.0; 343.3; 348.1; 458.0; 570.0; 573.4; 584.0; 785.50/.52; 995.92

	Abbreviations: ICD-9 - The International Classification of Diseases, Ninth Revision; COPD - chronic obstructive pulmonary disorder; GI - gastrointestinal; HIV - human immunodeficiency virus; AIDS - acquired immune deficiency syndrome



	Supplemental Table 2. Demographic and clinical characteristics by HIV, hepatitis C virus (HCV) infection, and alcohol-related diagnosis (ARD) among patients receiving care in the Veterans Aging Cohort Study between 1997 and 2014, n=155,550                                                                                                          

	
	HIV+/ARD+
	HIV+/ARD-
	HIV-/ARD+
	HIV-/ARD-

	
	HCV+
	HCV-
	HCV+
	HCV-
	HCV+
	HCV-
	HCV+
	HCV-

	Characteristic
	(n=5,144)
	(n=9,359)
	(n=4,743)
	(n=30,534)
	(n=6,682)
	(n=25,924)
	(n=3,653)
	(n=69,511)

	Age at baseline, median (IQR)
	47 (42-51)
	45 (39-51)
	49 (44-54)
	47 (39-55)
	47 (43-52)
	46 (40-52)
	49 (45-54)
	48 (40-56)

	Male sex
	5,050 (98.2)
	9,086 (97.1)
	4,671 (98.5)
	29,713 (97.3)
	6,626 (99.2)
	25,545 (98.5)
	3,597 (98.5)
	67,091 (96.5)

	Race/ethnicity
	
	
	
	
	
	
	
	

	     Black
	3,358 (65.3)
	5,271 (56.3)
	2,546 (53.7)
	12,711 (41.6)
	4,122 (61.7)
	13,864 (53.5)
	2,069 (56.6)
	29,280 (42.1)

	     White
	1,299 (25.3)
	3,186 (34.0)
	1,487 (31.4)
	13,588 (44.5)
	1,999 (29.9)
	9,461 (36.5)
	1,162 (31.8)
	29,902 (43.0)

	     Hispanic
	412 (8.0)
	644 (6.9)
	541 (11.4)
	2,361 (7.7)
	493 (7.4)
	2,028 (7.8)
	340 (9.3)
	5,942 (8.6)

	     Other or unknown
	75 (1.5)
	258 (2.8)
	169 (3.6)
	1,874 (6.1)
	68 (1.0)
	571 (2.2)
	82 (2.2)
	4,387 (6.3)

	Year of VACS enrollment
	
	
	
	
	
	
	
	

	     1997-2001
	3,407 (66.2)
	5,355 (57.2)
	2,709 (57.1)
	15,078 (49.4)
	4,251 (63.6)
	15,271 (58.9)
	2,054 (56.2)
	34,019 (48.9)

	     2002-2006
	1,040 (20.2)
	1,916 (20.5)
	1,040 (21.9)
	6,125 (20.1)
	1,388 (20.8)
	5,011 (19.3)
	801 (21.9)
	15,813 (22.8)

	     2007-2010
	464 (9.0)
	1,272 (13.6)
	511 (10.8)
	4,395 (14.4)
	576 (8.6)
	2,994 (11.6)
	467 (12.8)
	9,980 (14.4)

	     2011-2014
	233 (4.5)
	816 (8.7)
	483 (10.2)
	4,936 (16.2)
	467 (7.0)
	2,648 (10.2)
	331 (9.1)
	9,699 (14.0)

	Comorbidities at baseline, frequency
	
	
	
	
	
	
	

	     None
	1,358 (26.4)
	2,841 (30.4)
	2,221 (46.8)
	15,438 (50.6)
	1,856 (27.8)
	8,099 (31.2)
	1,383 (37.9)
	32,733 (47.1)

	     One
	1,386 (26.9)
	2,696 (28.8)
	1,297 (27.4)
	8,286 (27.1)
	1,929 (28.9)
	8,394 (32.4)
	1,094 (30.0)
	20,529 (29.5)

	     Two or more
	2,400 (46.7)
	3,822 (40.8)
	1,225 (25.8)
	6,810 (22.3)
	2,897 (43.4)
	9,431 (36.4)
	1,176 (32.2)
	16,249 (23.4)

	Comorbidities at baseline, by type
	
	
	
	
	
	
	
	

	     Psychiatric disorders
	2,069 (40.2)
	3,762 (40.2)
	1,005 (21.2)
	6,344 (20.8)
	2,696 (40.4)
	10,350 (39.9)
	995 (27.2)
	14,393 (20.7)

	     Hypertension
	1,123 (21.8)
	1,936 (20.7)
	1,029 (21.7)
	5,908 (19.4)
	1,829 (27.4)
	7,127 (27.5)
	1,205 (33.0)
	21,096 (30.4)

	     Drug use-related diagnoses
	2,754 (53.5)
	3,605 (38.5)
	698 (14.7)
	1,733 (5.7)
	3,053 (45.7)
	7,463 (28.8)
	443 (12.1)
	1,666 (2.4)

	     Diabetes
	434 (8.4)
	558 (6.0)
	453 (9.6)
	2,491 (8.2)
	755 (11.3)
	2,430 (9.4)
	625 (17.1)
	10,360 (14.9)

	     CVD
	205 (4.0)
	482 (5.2)
	229 (4.8)
	1,692 (5.5)
	267 (4.0)
	1,348 (5.2)
	225 (6.2)
	5,122 (7.4)

	     Anemia
	431 (8.4)
	942 (10.1)
	436 (9.2)
	3,237 (10.6)
	219 (3.3)
	943 (3.6)
	139 (3.8)
	2,022 (2.9)

	     COPD
	297 (5.8)
	651 (7.0)
	199 (4.2)
	1,270 (4.2)
	338 (5.1)
	1,428 (5.5)
	148 (4.1)
	2,712 (3.9)

	     Non-AIDS cancers
	117 (2.3)
	262 (2.8)
	145 (3.1)
	1,332 (4.4)
	158 (2.4)
	615 (2.4)
	111 (3.0)
	2,600 (3.7)

	     Renal insufficiency
	154 (3.0)
	314 (3.4)
	243 (5.1)
	1.292 (4.2)
	114 (1.7)
	301 (1.2)
	121 (3.3)
	1,225 (1.8)

	     Chronic hepatitis B
	221 (4.3)
	336 (3.6)
	153 (3.2)
	746 (2.4)
	134 (2.0)
	139 (0.5)
	34 (0.9)
	105 (0.2)

	     Liver diseases
	160 (3.1)
	215 (2.3)
	128 (2.7)
	296 (1.0)
	175 (2.6)
	341 (1.3)
	93 (2.6)
	152 (0.2)

	Mortality per 100 person-years
	3.8
	3.9
	4.5
	4.6
	2.3
	1.9
	2.4
	1.9

	Ever MICU admission
	1,736 (33.8)
	2,445 (26.1)
	1,369 (28.9)
	6,117 (20.0)
	1,811 (27.1)
	5,097 (19.7)
	797 (21.8)
	10,515 (15.1)

	Abbreviations: HIV - human immunodeficiency virus; VACS - Veterans Aging Cohort Study; HCV - hepatitis C virus; ARD - alcohol-related diagnosis; IQR - interquartile range; MICU - medical intensive care unit

	Note: ARD status was used as an ever/never measure in this table; all comparisons across exposure groups p<0.0001 using non-parametric Kruskal-Wallis test for continuous measures and chi-square tests for categorical measures


	Supplemental Table 3.  Characteristics of medical intensive care unit (MICU) patients by HIV, hepatitis C virus (HCV) infection, and alcohol-related diagnosis (ARD), n=29,887                                                                                                        

	
	HIV+/ARD+
	HIV+/ARD-
	HIV-/ARD+
	HIV-/ARD-

	
	HCV+
	HCV-
	HCV+
	HCV-
	HCV+
	HCV-
	HCV+
	HCV-

	 
	(n=1,736)
	(n=2,445)
	(n=1,369)
	(n=6,117)
	(n=1,811)
	(n=5,097)
	(n=797)
	(n=10,515)

	Admitted patients, median (IQR)
	
	
	
	
	
	
	
	

	     Years to first MICU admission
	6 (3-10)
	4 (2-8)
	6 (2-10)
	4 (1-7)
	6 (3-11)
	6 (3-10)
	7 (3-11)
	6 (2-10)

	     Number of MICU admissions
	
	
	
	
	
	
	
	

	          1 admission
	981 (56.5)
	1,525 (62.4)
	844 (61.7)
	4,146 (67.8)
	1,021 (56.4)
	3,038 (59.6)
	457 (57.3)
	6,192 (58.9)

	          2-4 admissions
	632 (36.4)
	784 (32.1)
	455 (33.2)
	1,715 (28.0)
	644 (35.6)
	1,690 (33.2)
	273 (34.3)
	3,612 (34.4)

	          ≥5 admissions
	123 (7.1)
	136 (5.6)
	70 (5.1)
	256 (4.2)
	146 (8.1)
	369 (7.2)
	67 (8.4)
	711 (6.8)

	
	HIV+/ARD+
	HIV+/ARD-
	HIV-/ARD+
	HIV-/ARD-

	
	HCV+
	HCV-
	HCV+
	HCV-
	HCV+
	HCV-
	HCV+
	HCV-

	 
	(n=3,495)
	(n=4,478)
	(n=2,470)
	(n=10,195)
	(n=3,746)
	(n=10,211)
	(n=1,612)
	(n=20,598)

	Admissions (n=56,805)
	
	
	
	
	
	
	
	

	     Location
	
	
	
	
	
	
	
	

	          VA
	2,591 (74.1)
	3,138 (70.1)
	1,711 (69.3)
	6,494 (63.7)
	2,820 (75.3)
	7,263 (71.1)
	1,015 (63.0)
	10,851 (52.7)

	          Medicare
	904 (25.9)
	1,340 (29.9)
	759 (30.7)
	3,701 (36.3)
	926 (24.7)
	2,948 (28.9)
	597 (37.0)
	9,747 (47.3)

	     LOS per admission, days
	6 (3-13)
	6 (3-13)
	7 (3-13)
	6 (3-13)
	5 (2-11)
	5 (2-10)
	5 (3-11)
	5 (3-10)

	     Primary admission diagnosis
	
	
	
	
	
	
	
	

	          CVD
	556 (15.9)
	839 (18.7)
	435 (17.6)
	2,384 (23.4)
	830 (22.2)
	2,919 (28.6)
	462 (28.7)
	7,726 (37.5)

	          Respiratory
	454 (13.0)
	648 (14.5)
	335 (13.6)
	1,341 (13.2)
	374 (10.0)
	1,472 (14.4)
	193 (12.0)
	2,865 (13.9)

	          GI and liver
	362 (10.4)
	345 (7.7)
	219 (8.9)
	723 (7.1)
	522 (13.9)
	1,074 (10.5)
	144 (8.9)
	1,381 (6.7)

	          Neurologic
	232 (6.6)
	315 (7.0)
	172 (7.0)
	700 (6.9)
	271 (7.2)
	775 (7.6)
	132 (8.2)
	1,777 (8.6)

	          Other infections
	243 (7.0)
	279 (6.2)
	215 (8.7)
	845 (8.3)
	222 (5.9)
	396 (3.9)
	137 (8.5)
	1,274 (6.2)

	          Severe sepsis/septic shock
	251 (7.2)
	285 (6.4)
	238 (9.6)
	737 (7.2)
	200 (5.3)
	426 (3.2)
	115 (7.1)
	1,217 (5.9)

	          Endocrine
	203 (5.8)
	193 (4.3)
	127 (5.1)
	393 (3.9)
	297 (7.9)
	729 (7.1)
	108 (6.7)
	1,198 (5.8)

	          HIV/AIDS
	284 (8.1)
	519 (11.6)
	274 (11.1)
	1,594 (15.6)
	-
	-
	-
	-

	          Renal insufficiency
	173 (5.0)
	177 (4.0)
	153 (6.2)
	442 (4.3)
	145 (3.9)
	286 (2.8)
	95 (5.9)
	753 (3.7)

	          Non-AIDS cancers
	54 (1.6)
	69 (1.5)
	49 (2.0)
	208 (2.0)
	82 (2.2)
	184 (1.8)
	34 (2.1)
	561 (2.7)

	          ARD
	57 (1.6)
	51 (1.1)
	11 (0.5)
	20 (0.2)
	64 (1.7)
	105 (1.0)
	10 (0.6)
	26 (0.1)

	          Psychiatric disorders
	84 (2.4)
	110 (2.5)
	12 (0.5)
	54 (0.5)
	92 (2.5)
	233 (2.3)
	13 (0.8)
	173 (0.8)

	          Drug use-related diagnoses
	57 (1.6)
	51 (1.1)
	11(0.5)
	20 (0.2)
	64 (1.7)
	105 (1.0)
	10 (0.6)
	26 (0.1)

	          Other
	431 (12.3)
	519 (11.6)
	228 (9.2)
	745 (7.3)
	457 (12.2)
	1,121 (11.0)
	167 (10.4)
	1,631 (7.9)

	Abbreviations: HIV - human immunodeficiency virus; HCV - hepatitis C virus; ARD - alcohol-related diagnosis; MICU - medical intensive care unit; IQR - interquartile range; VA - Veterans Affairs; LOS - length of stay; CVD - cardiovascular disease; AIDS - acquired immune deficiency syndrome

	Notes: ARD status was used as an ever/never measure in this table; all comparisons across exposure groups p<0.0001 using non-parametric Kruskal-Wallis test for continuous measures and chi-square tests for categorical measures


