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Abstract

Objective—With improved survival of HIV-infected persons on antiretroviral therapy and
growing prevalence of non-AIDS diseases, we asked whether the VACS Index, a composite
measure of HIV-associated and general organ dysfunction predictive of all-cause mortality,
predicts hospitalization and medical intensive care unit (MICU) admission. We also asked whether
AIDS and non-AlIDS conditions increased risk after accounting for VACS Index score.

Methods—We analyzed data from the Veterans Aging Cohort Study (VACS), a prospective
study of HIV-infected Veterans receiving care between 2002-2008. Data were obtained from the
electronic medical record, VA administrative databases and patient questionnaires, and were used
to identify comorbidities and calculate baseline VACS Index scores. The primary outcome was
first hospitalization within 2 years of VACS enrollment. We used multivariable Cox regression to
determine risk factors associated with hospitalization and logistic regression to determine risk
factors for MICU admission, given hospitalization.

Results—1141/3410 (33.5%) patients were hospitalized within 2 years; 203/1141 (17.8%)
included a MICU admission. Median VACS Index scores were 25 (no hospitalization), 34
(hospitalization only) and 51 (MICU). In adjusted analyses, a 5-point increment in VACS Index
score was associated with 10% higher risk of hospitalization and MICU admission. In addition to
VACS Index score, Hispanic ethnicity, current smoking, hazardous alcohol use, chronic
obstructive pulmonary disease, hypertension, diabetes and prior AIDS-defining event predicted
hospitalization. Among those hospitalized, VACS Index score, cardiac disease and prior cancer
predicted MICU admission.

Conclusions—The VACS Index predicted hospitalization and MICU admission as did current

smoking, hazardous alcohol use, and AIDS and certain non-AlIDS diagnoses.

Keywords
HIV; hospitalization; medical intensive care unit (MICU); aging; VACS Index; comorbidity

INTRODUCTION

Hospitalizations, particularly those that require medical intensive care unit (MICU)
admission, are difficult for patients and their caregivers, can contribute to increasing frailty
and mortality risk, and result in substantial costs among those without HIV infection.1-10
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Overall, hospitalization rates for HIV-infected individuals have decreased since the
introduction of combination antiretroviral therapy (ART).11-16 However, MICU admissions
have been at least stable and may be increasing.11: 1217

Patients typically want to avoid hospitalization and are fearful of treatments and
interventions commonly used during MICU admission. Healthcare systems want to avoid
these admissions and will often assign case managers to patients at particularly high risk.18
Nevertheless, hospitalizations, particularly those that require MICU admission, may become
more common in HIV-infected patients due to treatment toxicities and increasingly
prevalent non-AIDS conditions.11: 12: 19-27 Non-AIDS conditions such as cardiovascular
disease, pulmonary disease, chronic liver disease, and cancer account for the majority of
hospitalizations and MICU admissions.11-13: 1927 Many of these are considered "HIV-
associated non-AIDS (HANA) conditions” 11 12 19-27 a5 they occur with increased
frequency among HIV-infected patients and may progress more rapidly compared to
demographically similar uninfected individuals.20: 28-32

Several HANA conditions have been identified as risk factors for hospitalization13-16 and
are strongly associated with age and with lower CD4 count and/or higher HIV-1 RNA
levels. However, age, CD4 count and HIV-1 RNA considered individually may not
accurately predict risk of hospitalization and MICU admission since the majority of these
events are for non-AIDS conditions.11: 13: 23:33: 34 Whjle risk factors for MICU mortality
have been identified in HIV-infected patients, risk factors for MICU admission have not
been identified. Finally, risk factors for hospitalization and MICU admission have not been
organized into a weighted index in the current treatment era.

Therefore, we sought to identify risk factors for hospitalization and MICU admission among
HIV infected patients in the current ART era. We hypothesized that the VACS Risk Index
(VACS Index), a measure of HIV-specific and general organ injury, 3% 36 could be used to
predict risk for hospitalization and need for MICU admission. The VACS Index incorporates
age and 8 routine clinical laboratory measures, namely: CD4 count, HIV RNA, hemoglobin,
aspartate and alanine aminotransferase (AST and ALT), creatinine, and hepatitis C sero
status. Variables are weighted to produce a composite score for individuals. 22 37: 38
(Supplemental Digital Content Table 1) Substantial work has been completed developing
and validating the VACS Index for all-cause mortality in European and North American
cohorts.22: 39 We first asked whether the VACS Index predicts 2-year risk of hospitalization
and MICU admission. We then determined whether history of common AIDS-defining
events (ADEs), prevalent HANA conditions, smoking, and alcohol use increased predictive
ability after adjusting for VACS Index scores.

METHODS

Patients

The Veterans Aging Cohort Study (VACS) has been described in detail elsewhere and is
approved by all participating institutional review boards.*%: 40 Written informed consent was
obtained from patients prior to enroliment. VACS is a prospective, observational cohort
study conducted at 8 Veterans Administration (VA) Medical Centers’ infectious disease and
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general medicine clinics located in Atlanta, Baltimore, the Bronx, Houston, Los Angeles,
Manhattan/Brooklyn, Pittsburgh, and Washington, D.C. Enrollment began in 2002 and is
ongoing. HIV-infected patients are matched by age, race, and site-of-care to HI\VV-uninfected
patients. Analyses in this study were restricted to HIV-infected patients enrolled between
2002-2008.

Data and sources used

Data were obtained from self-administered patient questionnaires completed at study entry
and extracts from the electronic medical record (EMR), including demographics,
International Classification of Diseases, 9™ Revision (ICD-9) codes, laboratory tests and
medications. Patients were considered on ART, defined as at least 3 antiretroviral
medications (other than boosted ritonavir), if they were receiving it at enrollment.

Smoking status and hazardous alcohol use

Smoking status was defined based on questionnaires. 28 4143 Current smokers reported
smoking any amount in the preceding 4 weeks. Former smokers reported quitting smoking 4
or more weeks prior to questionnaire administration. Hazardous alcohol use was a composite
variable defined by the presence of at least one of the following: ICD-9 code for alcohol
abuse/dependence; binge drinking; or hazardous drinking (Alcohol Use Disorders
Identification Test (AUDIT-C) score =4 for men or =3 for women at baseline questionnaire
completion).31: 40; 44

ADEs and HANA conditions

History of common ADEs and HANA conditions were identified by at least one inpatient or
two outpatient ICD-9 codes for the condition within 12 months prior or 7 days after study
enrollment, an approach shown to improve the specificity of these codes.*? Individual ICD-9
codes utilized for different diseases are available on the study website, at www.vacohort.org.
We defined history of common ADEs as previously described,*> with the exception that
history of bacterial pneumonia was defined as one or more episodes (not necessarily
recurrent) within 12 months. Common HANA conditions included were history of non-
AIDS associated cancer (excluding squamous cell or basal cell carcinoma of the skin),
hypertension, coronary artery disease (CAD) and congestive heart failure (CHF) as a
combined cardiac disease variable (CAD/CHF), chronic obstructive pulmonary disease
(COPD), and diabetes mellitus (DM).

VACS Risk Index

The variables required to calculate the VACS Index were retrieved within 6 months prior to
or 7 days after VACS enrollment, and were available for 95% of patients. Prognostic factors
in the VACS index include age, CD4 count, HIV-1 RNA and laboratory measurements of
hemoglobin, AST, ALT, platelets, creatinine and HCV status. Composite markers of liver
and renal injury (FIB-4 and estimated glomerular filtration rate (eGFR)) are computed.
FIB-4, composed of AST, ALT, platelets, and age, is a validated indicator of liver fibrosis.
eGFR, based on the Modification of Diet in Renal Disease (MDRD) equation, is a validated
indicator of impaired renal function. HCV infection status was based on documented
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diagnosis, a positive antibody test or detectable plasma HCV-RNA. Variables of the VACS
Index were combined via a previously established point system based on hazard ratios (HR)
to calculate a score.?2 (Supplemental Digital Content Table 1)

Hospitalization and MICU admission

Our primary outcome was first VA-based hospitalization for any indication occurring >7
days after VACS enrollment. Patients admitted to the hospital were identified from the EMR
and were then stratified based on whether or not the hospitalization included admission to
the MICU. MICU admission was identified by bedsection code (12). MICU admissions
include cardiac intensive care unit admissions, as there was not a separate bedsection code.
Surgical ICU (SICU) admissions were not included. Time-to-admission (in days) was
defined starting from the date of VACS enrollment until the date of hospitalization, date of
last follow-up, or date of death, whichever occurred first. Mortality was determined from
combined sources including inpatient mortality, social security data, and national death
benefits data, a method previously shown to provide excellent mortality ascertainment.*6

Statistical analysis

We compared patient characteristics at baseline stratified by subsequent admission status in
the 2 years following VACS enrollment: no hospitalization, hospitalization but no MICU
admission, or hospitalization with MICU admission. Test for trend (Cochran-Armitage for
2xk variables and Jonckheere-Terpstra for nxk variables, where n and k >2) were performed
to compare baseline demographic variables, HIV-specific variables including history of
common ADEs and prevalence of HANA conditions as well as smoking and hazardous
alcohol use stratified by outcome group. VACS Index scores were categorized into quartiles
such that there were an equal number of admissions over the 2-year period per quartile.
Kaplan-Meier estimates were generated to compare time-to-first-admission by VACS Index
quartiles.

Multivariable regression models were used to assess the association between VACS Index
score and outcomes. Cox proportional hazards models were used to determine adjusted
hazard ratios (HR) with 95% confidence interval (95% CI) for first hospitalization within 2
years of study enrollment. We used logistic regression models to determine odds ratios (OR)
with 95% CI for MICU admission among those with hospitalization. Candidate variables in
addition to the VACS Index included race, gender, combination ART use, VACS Index
score, history of common ADEs, prior bacterial pneumonia, smoking status, hazardous
alcohol use, cancer history, hypertension, CAD/CHF, COPD and DM. We initially included
all variables from bivariate analyses that were significant at p<0.05. In our final
parsimonious multivariable model we retain only variables that remained significant.
Variables not included did not add to model fit nor change our inference. Statistical analyses
were performed using SAS 9.2 (SAS Institute, Cary, North Carolina, USA), with the
exception of C-statistics which were calculated using Stata 11 (StataCorp; College Station,
TX). Statistical significance was defined as p < 0.05.
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From 2002-2008, 3,410 HIV-infected patients were enrolled in VACS 8. The majority of
patients were male (97%) and African American (67%). During the first two years after
study enrollment, 1141/3410 (33.5%) patients were hospitalized within any VA facility;
203/1141 (17.8%) of these had a concurrent MICU admission. The median time to
hospitalization was 264 days and 159 days in those without and with MICU admission,
respectively. Median length of hospitalization was 4 days and median length of MICU stay
was 6 days.

VACS Index scores were higher among patients with hospitalization, particularly those that
included MICU admission (Table 1). The median and interquartile ranges were 25 (16,39) in
those with no hospitalization, 34 (21,52) in those with hospitalization without MICU and 51
(34,70) in those with MICU admission (p for trend < 0.001). This reflects older age, lower
CD4 count, higher HIV RNA and higher prevalence of abnormal hemoglobin, FIB-4 and
eGFR and hepatitis C coinfection among those hospitalized. History of common ADEs,
bacterial pneumonia and prevalence of HANA conditions including cancer, CAD/CHF,
hypertension, and COPD also varied by admission status. Median VACS Index scores were
higher in patients who were current or former smokers compared with never smokers and in
those who had prior ADEs, hypertension and COPD (data not shown).

Mortality rates varied with hospitalization status. The mortality rate over the two years of
observation for those without hospitalization was 15 per 1000 person-years (PY) compared
with 58 per 1000 PY in patients with hospitalization only and 236 per 1000 PY in patients
with hospitalization and MICU admission (p for trend <0.001). (Table 1)

associated with hospitalization in unadjusted analyses

In unadjusted analysis, VACS Index score was associated with increased risk of
hospitalization (Table 2). All individual components of the VACS Index were associated
with increased risk of hospitalization (Supplemental digital content Table 2). Black and
Hispanic race/ethnicity (reference white), current smoking, hazardous alcohol use, history of
ADEs and bacterial pneumonia, COPD, cancer, CAD/CHF, hypertension, and DM were also
associated with increased risk for hospital admission (p<0.01 for all). Combination ART use
and former cigarette smoking were not directly associated with hospitalization. Kaplan-
Meier plots (Figure 1) show a strong gradient of risk by quartiles of VACS Index score. For
those in the highest quartiles (scores = 56), more than 40% were hospitalized by one year
and 60% by two years after enrollment compared with those in the lowest quartiles (score <
36) who had less than 20% of patients hospitalized within one year and less than 30% within
2 years.(Figure 1)

associated with hospitalization in adjusted analyses

In adjusted multivariable analysis the VACS Index remained significantly associated with
risk of hospitalization (Table 2). A 5-point increment in VACS Index score was associated
with 10% increased risk of hospital admission within two years after study enrollment (HR
per 5-points =1.10; 95% CI [1.09, 1.12]; p<0.001). After adjustment for the VACS Index
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score the effect of other predictors was attenuated. COPD remained the strongest risk factor
for hospitalization (HR=2.06; 95% CI [1.65, 2.58]; p<0.001) followed by history of
common ADEs, current smoking, hypertension, hazardous alcohol use and DM. Risk factors
varied between patients without and with detectable viral load.(Supplemental Digital
Content Table 2) Current smoking, hypertension and hazardous alcohol use were significant
risk factors for hospitalization in patients without detectable viral load, while intermediate
levels of renal dysfunction and CD4 count 100-299 were risk factors only in those with a
detectable viral load. COPD and history of common ADEs remained significant risk factors
for hospitalization in patients without and with detectable viral load.

Among those hospitalized, higher VACS Index score predicted MICU admission (Table 3),
with a 5-point increment in VACS Index score associated with 11% increased risk (Odds
ratio (OR) per 5-points=1.11; 95% CI [1.08, 1.15]; p<0.001). After adjustment for the
VACS Index, only CAD/CHF (OR 2.88) and non-AIDS cancer (OR 2.06) remained
associated with risk of MICU admission. While cancer diagnoses combined were
significant, the number of patients with any specific cancer was too small to allow further
analysis by cancer type. The three most frequent types of cancer among MICU patients were
male genital system (n=12), prostate (n=11), and lymphoma (n=9).

Discrimination using the VACS Index score (weighted for all cause mortality risk) was as
good as using the components of the VACS Index (fitted to hospitalization risk), based on
similar C-statistics. For hospitalization, the Cox model including all significant covariates c-
stat = 0.67 (95% CI [0.66, 0.69]) for the VACS Index score and 0.68 (95% CI [0.67, 0.70])
for the VACS Index components. For MICU admission, given hospitalization, the logistic
regression model including all significant covariates c-stat = 0.70 (95% CI [0.66, 0.74]) for
the Index score and 0.69 (95% CI [0.65, 0.74]) for the components. We chose to report the
VACS Index score for simplicity.

DISCUSSION

In this cohort of HIV-infected Veterans, hospitalization and MICU admission were common
and were associated with substantially increased risk of mortality. Hospitalized patients
admitted to the MICU had more advanced HIV disease, higher VACS Index scores, and
increased prevalence of HANA conditions. A five-point increment in VACS Index score
conferred an approximate 10% increased risk of hospitalization, and given hospitalization,
an approximate 10% increased risk of MICU admission (p<0.0001). Additionally, prior
ADEs and several HANA conditions, specifically, current smoking, hazardous alcohol use,
COPD, hypertension, and DM, substantially increased the risk of subsequent hospitalization
among HIV-infected Veterans. Among those hospitalized, we found CAD/CHF and history
of non-AIDS cancer were associated with increased risk for MICU admission.

While risk factors for hospitalization have been identified in the current ART era,13-16 this
study is the first to identify risk factors for MICU admission in a longitudinal cohort of HIV-
infected patients admitted to the hospital and to organize these into a weighted index. The
VACS Index has also been shown to predict short and long term all-cause mortality, but this
is the first study reporting its ability to predict major morbidity events such as
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hospitalization and MICU admission.?2 Of note, we used the same variables and weights as
those used in the prior studies of all-cause mortality. In models of the VACS Index
components and HANA conditions, the weights for the components of the VACS Index
were stable and performed similarly in the overall model and in models stratified by
detectable viral load; the weights for other conditions varied in the stratified models (See
Supplemental Digital Content Table 2). Allowing individual components of the Index to be
fit to the outcome of hospitalization did not substantially improve prediction. This suggests
that the VACS Index is a robust predictor of both morbidity and mortality.

We note that while the VACS Index was the single most important predictor of
hospitalization and MICU admission, other factors were independently associated with these
outcomes. This underscores two observations. First, factors that predict mortality may be
different from factors that predict morbidity yet both are of great importance. Second, risk
indices have to be developed and weighted for a particular outcome. It is logical to do this
for all-cause mortality. Nevertheless it is important to understand what factors may predict
other patient-relevant outcomes. Our findings regarding current smoking, hazardous alcohol
use, COPD, hypertension, and diabetes suggest potential areas for interventions. The VACS
Index could be used to motivate patients to change behaviors aimed at decreasing
hospitalization risk. Given the strong association between age and many of these conditions,
our findings may be increasingly important as individuals living with HIV infection age.

The VACS Index could be used to identify patients at greatest risk for hospitalization and
MICU admission which can contribute to increasing frailty.% 10: 47 The VACS Index is
higher in patients with certain HANA conditions such as hypertension and COPD and thus,
partially captures the impact of these conditions on hospitalization risk. The VACS Index
could be valuable for healthcare systems to employ case managers for high-risk patients.
The VACS Index may be a clinically important tool particularly for patients at high risk for
these outcomes due to HANA conditions, despite adequately suppressed viral loads and
appropriate CD4 counts. For example, recent guidelines for laboratory monitoring suggest
less frequent monitoring for adherent patients with suppressed viral loads and stable CD4
counts.*8 The VACS Index measures organ dysfunction earlier than what may commonly be
acted upon clinically and provides an aggregate score that could be used to trigger more
intensive follow up for patients with higher scores. For example, men are not considered
anemic unless their hemoglobin is < 13, yet the VACS Index indicates increased risk of
death and 10 points of VACS Index score when hemoglobin is < 14. For patients who are
hospitalized, the VACS Index, as an earlier composite marker of subtle organ dysfunction in
these patients, could be useful for informing triage decision such as MICU admission. Other
uses could include informing thresholds for blood transfusion, earlier identification of
patients at increased risk of delirium, and for prognosis. Future work is needed to determine
how the VACS Index on MICU admission could be used for management of critically ill
HIV-infected patients.

In terms of MICU admission, our findings complement epidemiologic studies describing
MICU admission diagnoses in HIV-infected patients in the combination ART era. In other
studies, non-AlIDS cardiovascular and respiratory diseases are the acute indications for more
than half of MICU admissions. 11 12: 17: 24; 26; 33, 34; 49 50 \While we did not have data to
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determine indication for MICU admission in these analyses, CAD/CHF and COPD were
significantly more prevalent among hospitalized and MICU admitted patients. Similar to
other studies from the current ART era,11: 11; 19; 19; 24,247 26; 26, 49,49 \J|CU admission was
associated with substantial mortality in our study. Hospitalization and MICU admission may
indicate increased frailty among those aging with HIV infection who are also likely to have
organ dysfunction and HANA conditions.

VACS has several features that make it a unique cohort to examine risk factors for
hospitalization and MICU admission in HIV-infected patients. First, this is one of the largest
cohort studies to investigate HANA conditions and risk of hospitalization and MICU
admission in HIV-infected patients in care. In prior epidemiologic studies of critical illness
in HIV infection, non-AIDS conditions were examined for their impact on MICU mortality
rather than on their risk for hospitalization or MICU admission. Using validated EMR data
to reflect prevalence of non-AIDS conditions prior to admission,*? we prospectively
examined those conditions that conferred the greatest risk for subsequent admission,
allowing us to assess factors that may be amenable for future intervention. This is also one
of the first studies of hospital and MICU admissions in HIV-infected patients in a multi-
center, racially diverse cohort.

There are several limitations to this study. First, it likely underestimates hospital and MICU
admission rates because patients may be admitted to non-VA hospitals, especially patients
with higher severity of acute critical illness and in areas where non-VA facilities are more
easily accessible. However, this limitation implies a bias toward the null suggesting that we
may have underestimated prognostic associations. In addition, there may be significant case
mix differences between VA and non-VA hospitals and MICUs; for example, VA MICUs
generally include cardiac ICU and neurologic ICU patients. Similarly, we cannot assess how
the threshold for hospital and MICU admission varies according to clinicians and
institutions. However, VACS Index scores did not vary significantly by site among those
with hospitalization and MICU admission suggesting that these thresholds did not vary
systematically by site. In addition, we only considered the prognostic importance of baseline
values for future admission. We did not analyze time-updated values for CD4 count, HIV
viral load, hemoglobin, eGFR or FIB4 and we did not collect reason for the hospital or
MICU admission. We also recognize that hospitalization and MICU admission do not
necessarily equate to acute illness and patients may be admitted for other reasons such as
awaiting long-term placement, hospital policy, or bed availability. Thus, it is perhaps not
surprising that the C-statistic for the VACS Index for hospitalization is not as strong as that
previously reported for all-cause mortality. Finally, nearly all patients in VACS8 were men.
Prediction of hospital and MICU admission with the VACS Index needs to be evaluated in
non-Veteran populations that include a representative proportion of women. Since the
VACS Index has been shown to accurately predict mortality among women in other
validation cohorts,3% we would expect that the association reported with hospital and MICU
admission will also be generalizable to women.
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CONCLUSION

Hospitalization and MICU admission are common in aging HIV-infected patients.
Hospitalization and especially MICU admission suggest increased frailty and substantially
increased risk of mortality.2! The VACS Index, representing age and bone marrow, renal,
liver and immunologic dysfunction, identifies HIV-infected patients at high risk for
hospitalization and MICU admission. The VACS Index could be a useful clinical tool for
providers to target modifiable mediators among those at higher risk for hospitalization or
MICU admission. Interventions might include smoking cessation, reduction in hazardous
alcohol use and optimization of HIV and HANA conditions.
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Kaplan-Meir curves for hospitalization-free survival within two years of baseline VACS
Index scores. VACS Index score at study enrollment separated into quartiles with
approximately equal number of admissions per group.
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Table 1
Characteristics of patients at study enrollment by subsequent hospital admission, MICU admission or neither
(N=3,410)
Characteristic No admission Hospitalization p for trend
(n=2269) (n=1141)
No MICU MICU
(n=938) (n=203)
Age in years, mean (SD) 49 (9) 49 (9) 52 (8) <0.001
Male Gender, % 97 98 99 0.30
Race/ethnicity, % 0.001
White 22 16 14
Black 65 70 71
Hispanic 9 10 10
Other 4 4 4
CD4+ T-cell count in cells/mm?3, median (IQR) 394 (241,579) | 316 (167,514) | 277 (124, 494) <0.001
HIV RNA non-detectable (<500 copies/ mm3), % 53 45 44 <0.001
HIV RNA in copies/ml, median (IQR) 400 1190 1460 <0.001
(75, 11000) (75, 30240) (75, 51063)
ART use at baseline, % 74 71 74 0.31
History of any common AIDS-defining event”, % 6 14 20 <0.001
Smoking status (%) 0.54
Never 25 18 17
Current 49 61 63
Former 26 21 19
Hazardous alcohol use, % 39 49 45 <0.001
Comorbid condition
Hemoglobin, g/dl, % <0.001
<10 1 4 12
10-11.9 9 15 24
12-13.9 38 44 39
>14 52 38 25
FIB-4, % <0.001
<145 60 52 35
1.45-3.25 33 35 42
>3.25 7 14 24
Estimated glomerular filtration rate ml/min, % <0.001
<30 1 3 11
30-45 0.6 1 5
45-60 3 5 11
=60 95 91 73
Hepatitis C coinfection, % 43 58 58 <0.001
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Characteristic No admission Hospitalization p for trend
(n=2269) (n=1141)
No MICU MICU
(n=938) (n=203)

VACS Risk Index Score, median (IQR) 25 (16, 39) 34 (21, 52) 51 (34, 70) <0.001
Cancer history™™, % 3 5 10 <0.001
Hypertension, % 18 25 38 <0.001
CAD/CHF, % 3 4 13 <0.001
Chronic obstructive pulmonary disease, % 3 7 12 <0.001
Diabetes mellitus, % 9 12 13 0.02
Bacterial pneumonia, % 3 7 10 <0.001
Time-to-event in days (IQR)
Time to hospitalizations, median (IQR) N/A 264 (121, 466) 159 (56, 355) <0.001
Time to MICU, median (IQR) N/A N/A 325 (175, 485) n/a
Time to death, median (IQR) 1089 (566, 1622) | 864 (473, 1271) | 573 (350, 838) <0.001

IQR=interquartile range; 25% and 75% quartiles included.

ART=antiretroviral therapy

CAD/CHF=cardiovascular disease/congestive heart failure

MICU=medical intensive care unit

Page 15

*

Any common AIDS-defining event variable derived from Mocroft et al.(25); composite variable including mild AIDS-defining events (HIV
wasting syndrome, pulmonary and extrapulmonary tuberculosis, Pneumocystis pneumonia, esophageal candidiasis, cytomegalovirus, Kaposi
sarcoma, and herpes simplex disease); moderate AIDS-defining events (Cryptococcus, cerebral toxoplasmosis, AIDS dementia complex, and
disseminated mycobacterial avium infection); and severe AIDS-defining events (non-Hodgkin lymphoma only because no patient in this cohort had

progressive multifocal leukencephalopathy).

Fk

Excludes ICD9 codes for AIDS-related cancers (non-Hodgkin lymphoma, Kaposi sarcoma, and cervical cancer) and squamous and basal cell

carcinoma of the skin.
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Table 2

Models for risk of hospitalization within 2 years of enrollment.

Unadjusted bivariate models

Adjusted multivariable model”

(n=3262) (n=3251)

Characteristic HR (95% CI) HR (95%CIl)
VACS Index score/5 point change** 1.12 (1.10,1.13) 1.10 (1.09, 1.12)
Race/ethnicity, ref white

Black 1.44 (1.22,1.69) 1.13 (0.96, 1.34)

Hispanic 1.38 (1.09, 1.75) 1.28 (1.01,1.62)

Other 1.33 (0.96, 1.84) 1.22 (0.88, 1.70)
Smoking status, ref never

Current smoker 1.61 (1.38,1.88) 1.40 (1.19, 1.65)

Former smoker 1.09 (0.91, 1.32) 0.92 (0.76, 1.12)
Hazardous alcohol use 1.39 (1.23,1.56) 1.23 (1.09, 1.39)
COPD 2.62 (2.10, 3.26) 2.06 (1.65, 2.58)
Hypertension 1.57 (1.38,1.79) 1.39 (1.21, 1.59)
Diabetes mellitus 1.25 (1.05, 1.50) - -
Cancer history 1.70 (1.32,2.19) - -
CAD/CHF 1.69 (1.33,2.16) -- -
ART use at baseline 0.90 (0.79, 1.02) - -
Previous bacterial pneumonia 2.01 (1.61, 2.51) - -
History of ADE 2.30 (1.96,2.72) 1.90 (1.61, 2.25)

ADE=AIDS-defining event

Page 16

*
Final model includes only variables that were significant in multivariable model. All levels of multi-variables were included if any level had
significant association with hospitalization.
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Table 3

Page 17

Multivariable model for odds of MICU admission within 2 years of enrollment among those hospitalized.”

(n=1141)
Characteristic Odds Ratio (95% ClI)
VACS Index score/5 point change 111 (1.08, 1.15)
Hypertension 1.38 (0.97, 1.96)
CADJ/CHF 2.88 (1.66, 5.01)
History of any cancer 2.06 (1.15, 3.68)

*
Final model includes only variables that were significant in multivariable analysis.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 October 02.



