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Abstract

Objective: To compare the risk of COVID-19 outcomes by antiretroviral therapy (ART)
regimens among men with HIV.

Design: We included men with HIV on ART in the Veterans Aging Cohort Study who,
between February 2020 and October 2021, were 18 years or older and had adequate
virological control, CD4 count, and HIV viral load measured in the previous 12 months, and
no previous COVID-19 diagnosis or vaccination.

Methods: We compared the adjusted risks of documented SARS-CoV-2 infection, COVID-
19-related hospitalization, and intensive care unit (ICU) admission by baseline ART regimen:
tenofovir alafenamide (TAF)/emtricitabine (FTC), TDF/FTC, abacavir (ABC)/lamivudine
(3TC), and other. We fit pooled logistic regressions to estimate the 18-month risks
standardized by demographic and clinical factors.

Results: Among 20,494 eligible individuals, the baseline characteristics were similar across
regimens, except that TDF/FTC and TAF/FTC had lower prevalences of chronic kidney
disease and eGFR <60mL/min. Compared with TAF/FTC, the estimated 18-month risk ratio
(95% CI) of documented SARS-CoV-2 infection was 0.65 (0.43, 0.89) for TDF/FTC, 1.00
(0.85, 1.18) for ABC/3TC, and 0.87 (0.70, 1.04) for others. The corresponding risk ratios for
COVID-19 hospitalization were 0.43 (0.07, 0.87), 1.09 (0.79, 1.48), and 1.21 (0.88, 1.62).
The risk of COVID-19 ICU admission was lowest for TDF/FTC, but the estimates were
imprecise.

Conclusion: Our study suggests that, in men living with HIV, TDF/FTC may protect against
COVID-19-related events. Randomized trials are needed to investigate the effectiveness of
TDF as prophylaxis for, and early treatment of, COVID-19 in the general population.
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Introduction

Tenofovir is an antiviral used against HIV infection and chronic hepatitis B infection. Its two
forms, tenofovir disoproxil fumarate (TDF) and tenofovir alafenamide (TAF), are commonly
used in combination with emtricitabine (FTC) as the nucleoside reverse transcriptase
inhibitor (NRTTI) backbone in many antiretroviral therapy (ART) regimens for the treatment
of HIV infection and as pre-exposure prophylaxis for HIV infection. TDF/FTC is
recommended by WHO guidelines as the preferred NRTI backbone for first-line ART
regimens in adults!!,

Recent evidence suggests that TDF may have antiviral potential against severe COVID-19.
Observational studies in Spain!? 3! and South Africal*) among persons with HIV have found
that those receiving TDF/FTC had a lower risk of severe COVID-19 compared with those
receiving other antiretrovirals, including TAF/FTC. Similarly, a study among individuals
with hepatitis B in Spain found that those on TDF had a lower risk of severe COVID-19 than
those on entecavirl®!,

Both TDF and TAF may interfere with the SARS-CoV-2 RNA-dependent RNA-polymerase,
but TDF results in higher plasma concentrations of tenofovir than TAF®!. Thus, TDF may
have greater effectiveness against COVID-19 because of its higher bioavailability in tissues
affected by SARS-CoV-2. In addition, TDF is an inexpensive generic drug shown to be very
safe, even in pregnancyl’l. After long periods of use, TDF may infrequently cause loss of
bone density or renal toxicity which are fully reversible upon discontinuation of the drug!®l,

Here, we compared the risk of COVID-19 outcomes by NRTI combination among men with
HIV in the Veterans Health Administration, the largest integrated healthcare system in the
United States (U.S.).

Methods
Population and data source

The Veterans Aging Cohort Study (VACS): 1% includes a national cohort of persons with
HIV and matched individuals without HIV who have received care within the Veterans
Health Administration between 1997-2021. Ethical approval was received from the
institutional review boards of Yale University, New Haven, CT, the Veterans Affairs (VA)
Connecticut Healthcare System, West Haven, CT, and the Harvard T.H. Chan School of
Public Health. For this study, we restricted our analysis to men, who comprise 96% of the
cohort of persons with HIV in the VA.

Information on ART pharmacy dispensing, laboratory values, hospitalization admission and
discharge dates, intensive care unit (ICU) admission dates, death dates, comorbidities (see
Appendix Table 1, http://links.lww.com/QAD/C569 for International Classification of
Disease codes), and demographics were ascertained using electronic health records in the
Corporate Data Warehouse, a national repository that incorporates data from clinical and
administrative systems in a data warehouse structurel!'!],

ART dispensing data included type of antiretroviral drug, start dates and end dates. To
determine the ART regimen used by each individual during each month, we sorted start dates
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chronologically, removed duplicate drugs that appeared more than once within the same
prescription period, and ignored prescription gaps shorter than 14 days. Then we classified
ART regimens according to their NRTI backbone combination into TAF/FTC, TDF/FTC,
ABC/3TC, other NRTI combination, and no NRTI. We combined “other NRTI combination”
and “no NRTI” into an “Other” category.

Laboratory data included test dates and results for CD4 cell count, CD4 cell percentage, HIV-
1 RNA viral load, and SARS-CoV-2 diagnostic tests, of which approximately 85% were
polymerase chain reaction (PCR) tests. Clinical measurements included measurements of
systolic and diastolic blood pressure, height, weight, and body mass index (BMI).

Study design

Our study included men with HIV on ART in VACS who between February, 2020 (when
nontravel-related COVID-19 cases were first identified in the U.S.['?)) and October 2021
were aged 18 years or older, virologically suppressed (HIV viral load <200 copies/mL), and
who had CD4 cell count and HIV viral load measured in the previous 12 months, no history
of CD4 cell count <50 cells/pL, and no previously documented COVID-19 diagnosis or
vaccination against COVID-19. We excluded a small number of individuals with
inconclusive data on NRTI combination and with missing values of smoking, BMI, or blood
pressure.

Eligible individuals were classified according to their NRTI combination (TAF/FTC,
TDF/FTC, ABC/3TC, Other). Baseline was defined as the first month on or after February 1,
2020 when an individual met all eligibility criteria. Each eligible individual was followed
from baseline until the month of the outcome of interest, vaccination against COVID-19, or
October 31, 2021, whichever happened first. The outcomes of interest were any documented
SARS-CoV-2 infection (confirmed by diagnostic test), COVID-19-related hospitalization,
COVID-19-related ICU admission, and COVID-19-related death. COVID-19-related events
were defined as events that occurred within 30 days following a positive SARS-CoV-2 test.

Statistical analysis

We estimated the 18-month risks of each outcome by NRTI combination and compared them
using risk ratios and risk differences. All risks were standardized to the following baseline
covariates: age (linear and quadratic terms), race/ethnicity (Non-Hispanic White, Non-
Hispanic Black, Hispanic, other/unknown), smoking status (never, current, former), CD4 cell
count, HIV viral load (<50, >50 copies/mL), maximum HIV viral load over the past 12
months (<50, >50 copies/mL), BMI, systolic and diastolic blood pressure, average estimated
glomerular filtration rate (¢GFR) over the past 12 months (<60, 60-90, >90) mL/min,
missing), number of months between February 2020 and baseline, hospitalization within one
month prior to baseline (yes, no), and indicators for the following comorbidities (defined as
one inpatient or two outpatient diagnoses, based on outpatient visits and inpatient stays
between January 2019 and baseline): cardiovascular disease, hypertension, liver disease,
chronic pulmonary disease, cancer, chronic kidney disease, alcohol/substance use, diabetes,
and dementia.
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For each outcome, we estimated the standardized risks via a pooled logistic regression that
included indicators for NRTI combination, the baseline covariates, month of follow-up
(linear and quadratic terms), and product terms between NRTI combination and the terms for
month of follow-up. We used nonparametric bootstrapping with 1000 samples to calculate
percentile-based 95% confidence intervals (95% CI). We also conducted subgroup analyses
in Whites and Blacks separately, by age (<50, >50 years), and by renal function (eGFR <60,
>60 mL/min).

As sensitivity analyses, we (i) estimated conditional hazard ratios (HRs) with and without
covariate adjustment by fitting separate pooled logistic regression models without the product
terms described above, (ii) repeated the analysis with death as a censoring event, (iii)
repeated the analysis without vaccination against COVID-19 as a censoring event, (iv)
conducted the analysis among women and men combined, and (v) compared the risk of all-
cause mortality by NRTI combination to explore the possibility of residual confounding.

We used SAS version 9.4 (SAS Institute, Cary, NC, USA) for data management and R
version 4.0.4 (R Foundation for Statistical Computing, Vienna, Austria) for data analyses.

Results

Among 20,494 eligible individuals (Figure 1) with mean age of 58.7 years, TAF/FTC was the
most commonly used NRTI combination (62%), followed by ABC/3TC (19%), and
TDF/FTC (5%). Table 1 shows the baseline characteristics of eligible individuals by NRTI
combination. The proportion of individuals with eGFR <60mL/min was 9.2% in the
TDF/FTC group and 18.0% in the TAF/FTC group. The prevalence of chronic kidney disease
was 4.5% in the TDF/FTC group and 8.2% in the TAF/FTC group. The prevalence of other
comorbidities was similar across all groups.

During 18 months of follow-up, there were 984 persons who tested positive for SARS-CoV-2
infection, 284 COVID-19-related hospitalizations, 87 COVID-19-related ICU admissions,
and 31 COVID-19-related deaths. The monthly COVID-19 incidence in this study was
similar to the incidence in the U.S. over the study period ['*] (Appendix Figure 1,
http://links.lww.com/QAD/C569). Figure 2 shows the estimated 18-month risk curves for
documented SARS-CoV-2 infection, COVID-19 hospitalization, and COVID-19 ICU
admission by NRTI combination. The number of SARS-CoV-2 tests proportional to persons
under follow-up in each month by treatment groups is shown in Appendix Figure 2,
http://links.lww.com/QAD/C569.

Compared with TAF/FTC, the estimated 18-month risk ratio (95% CI) of documented SARS-
CoV-2 infection was 0.65 (0.43, 0.89) for TDF/FTC, 1.00 (0.85, 1.18) for ABC/3TC, and
0.87 (0.70, 1.04) for other regimens (Table 2). The corresponding risk ratios for COVID-19
hospitalization were 0.43 (0.07, 0.87), 1.09 (0.79, 1.48), and 1.21 (0.88, 1.62). The risk of
COVID-19 ICU admission was lowest for TDF/FTC, but the estimates were imprecise. There
was only one COVID-19 death in TDF/FTC users (12 in TAF/FTC users, 12 in ABC/3TC
users, and six in users of other regimens), which prevented the calculation of adjusted
estimates.
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In sensitivity analyses, the hazard ratios for TDF/FTC were similar to the risk ratios above
and adjustment for covariates had little impact on the estimates (Appendix Table 2,
http://links.lww.com/QAD/C569). Also, risk ratio estimates were similar when censoring at
death (Appendix Table 3, http://links.lww.com/QAD/C569), when not censoring at
vaccination against COVID-19 (Appendix Table 4, http://links.lww.com/QAD/C569), and
when both men and women were included in the analysis (Appendix Table 5,
http://links.lww.com/QAD/C569). The risk of all-cause mortality was not lower for
TDF/FTC compared with TAF/FTC (Appendix Table 6, http://links.lww.com/QAD/C569).

In subgroup analyses, the 18-month risk of COVID-19 hospitalization was lower for Whites
than for Blacks, for individuals aged <50 than for those aged >50, and for individuals with
eGFR >60 mL/min than for those with eGFR <60 mL/min. The estimated 18-month risk
ratios for COVID-19 hospitalization for TDF/FTC compared with TAF/FTC were imprecise,
but under 0.5 for both races and for the largest subgroups (individuals aged >50 and
individuals with eGFR >60 mL/min) (Appendix Table 7, http://links.lww.com/QAD/C569).

Discussion

In this study of male veterans with HIV and with adequate virological suppression, we
estimated that the risk of documented SARS-CoV-2 infection, COVID-19 hospitalization,
and ICU admission was lower among those on TDF/FTC than among those using TAF/FTC,
ABC/3TC, and other NRTI/no NRTI combinations.

Our findings are consistent with previous observational studies of ART treatment in persons
with HIV. An early study in Spain!? ' found an approximately 50% lower risk of COVID-19
hospitalization among those on TDF/FTC compared with those on TAF/FTC and other NRTI
combinations, but the analysis did not adjust for comorbidities. A study in South Africal*
found an approximately 60% lower risk of COVID-19 mortality for TDF/FTC compared with
ABC/zidovudine after adjustment for comorbidities, including chronic kidney disease.
Similarly, a recent study in Spain (only available as a preprint) found the lowest risk of
COVID-19 hospitalization among TDF/FTC users after adjustment for comorbidities. A
study among persons with hepatitis B in Spain also found a lower risk of severe COVID-19
in TDF users compared with entecavir users®.. Finally, a small randomized trial among
outpatients with confirmed SARS-CoV-2 infection found a reduced SARS-CoV-2 viral load
and a greater proportion free of symptoms (6/30 vs. 3/30) in the TDF/FTC group than in the
standard of care group!3l.

Two small observational studies found a slightly higher seroprevalence of SARS-CoV-2
among users of pre- exposure prophylaxis (PrEP), including TDF/FTC users, compared with
nonusers [1® 171, However, the use of PrEP could be a marker of higher probability of
exposure to SARS-CoV-2 because PrEP use is associated with a greater number of sexual
partners!!8-22], Interestingly, one of these studies!'®! reported that both the risk of symptomatic
COVID-19 and the duration of symptoms were lower in TDF/FTC users than in TAF/FTC
users, a finding that is compatible with a role of TDF/FTC in preventing disease rather than
infection.
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Our study has several limitations. First, like any observational study, the results may be
affected by unmeasured confounding. However, the rich information in the VA electronic
health records allowed us to adjust for comorbidities that are less frequent among TDF/FTC
users and that may be related to COVID-19 diagnosis. Adjustment had little impact on the
estimates. Additionally, the risk of all-cause mortality for TDF/FTC was comparable to that
for all other NRTI combinations, indicating that after adjusting for our measured
confounders, the TDF/FTC group did not appear to be healthier than other groups.

Second, there might be underreporting of SARS-CoV-2 infections, hospitalizations, ICU
admissions, and deaths if individuals received care outside of the VA. However, this potential
misclassification is not expected to vary by NRTI combination and thus it would likely bias
our effect estimates towards the null. Moreover, because we studied regular VA users with
HIV-related laboratory results and ART dispensing records over the past year, bias due to
misclassification is unlikely to be high.

Third, our observational analysis emulates a target trial in which follow-up starts when
participants start to be potentially exposed to SARS-CoV-2, which is generally a period after
the initiation of antiretroviral treatment, i.e., the analysis excludes individuals who are lost to
follow-up, die, or stop meeting the eligibility criteria between the initiation of their current
NRTI combination and February 1, 2020. However, the resulting selection would only create
a noncausal association (due to selection bias) if the probability of reaching February 1, 2020
depended on both the NRTI combination and on risk factors for COVID-19 diagnosis or
severity. Given the comparable efficacy of TAF/FTC, TDF/FTC and ABC/3TCI?3, it is
reasonable to assume the probability of reaching February 1, 2020 is unlikely to differ across
NRTI combinations.

Fourth, because most of the individuals in the study may have been stably on their ART
regimens before the start of follow-up, we cannot determine the minimum period necessary
for prophylaxis before exposure to the virus. If that period were short and our effect estimates
were unbiased, our results may imply that TDF could conceivably be used for treatment of
early infection rather than only pre-exposure prophylaxis, but further investigation is needed.

Last, our primary analysis study population consists of male veterans only. However, our
findings were similar in sensitivity analyses that also included female veterans and
compatible with those from other populations of persons with HIV who included both men
and women(?-41,

In conclusion, the findings of this observational study suggest that TDF may provide
protection against severe COVID-19 outcomes in persons with HIV. Our study, taken
together with the available evidence, supports the conduct of randomized trials to investigate
the potential role of TDF/FTC as prophylaxis and early treatment of COVID-19 in HIV-
negative populations.
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Figure 1. Flowchart of eligible persons with HIV, Veterans Aging Cohort Study, February
2020 — October 2021

31,516 persons aged = 18 years, with
HIV alive in February 2020, with
complete information on
birth date and sex

1,136: Female
-+ 5,595: No record of CD4 cell count or HIV viral load
683: No ART date

Y

24,102 individuals on ART with at least
one measurement of CD4 cell count
and HIV viral load

221: CD4 and viral load not within 12 months before baseline
1,541: Max HIV viral load over the last 12 months = 200 copies/mL
62: Not on ART during baseline month

60: Baseline was during or after the administrative end of follow-up

v
22,218 individuals with potential
eligibility on or after Feb 2020 until
Oct 2021

50: Death was during the baseline month

79: COVID-19 incidence prior to baseline

203: No definite NRTI combination

191: History of CD4 cell count < 50 cells/ul

785: Missing values of smoking, BMI, diastolic or systolic blood pressure
416: Vaccinated against COVID-19 at baseline

v

20,494 individuals eligible for analysis:
TAF/FTC: 12,707
TOF/FTC: 933
ABC/3TC: 3,805
Other: 3,049
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Figure 2. Standardized 18-month cumulative risk curves for COVID-19 outcomes by NRTI
combination in men with HIV, Veterans Aging Cohort Study, February 2020 — October 2021
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Table 1. Baseline characteristics of eligible men with HIV by NRTI combination group,
Veterans Aging Cohort Study, February 2020 — October 2021

TAF/FTC TDF/FTC ABC/3TC Other
(N=12,707) (N=933) (N=3,805) (N=3,049)
Mean age (SD), years 58.0 (12.1) 58.7(11.8) 58.9 (12.5) 61.2(11.7)
Age, years
18-39 1393 (11.0%) 84 (9.0%) 408 (10.7%) 224 (7.3%)
40-49 1446 (11.4%) 115 (12.3%) 405 (10.6%) 233 (7.6%)
50-59 3695 (29.1%) 277 (29.7%) 992 (26.1%) 774 (25.4%)
60-69 4131 (32.5%) 302 (32.4%) | 1261 (33.1%) | 1112 (36.5%)
70+ 2042 (16.1%) 155 (16.6%) 739 (19.4%) 706 (23.2%)
Race/Ethnicity
Non-Hispanic White 4696 (37.0%) 361 (38.7%) | 1292 (34.0%) | 1059 (34.7%)
Non-Hispanic Black 5265 (41.4%) 438 (46.9%) 1873 (49.2%) | 1492 (48.9%)
Hispanic 1158 (9.1%) 75 (8.0%) 271 (7.1%) 227 (7.4%)
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Other/unknown

1588 (12.5%)

59 (6.3%)

369 (9.7%)

271 (8.9%)

Smoking status

Never 4449 (35.0%) 285 (30.5%) | 1297 (34.1%) | 985(32.3%)
Current 5711 (44.9%) 454 (48.7%) | 1732 (45.5%) | 1454 (47.7%)
Former 2547 (20.0%) 194 (20.8%) 776 (20.4%) 610 (20.0%)
Mean CD4 cell count (SD), cells/uL 676 (306) 699 (311) 699 (311) 623 (309)
Detectable HIV viral load (=50
806 (6.39 52 (5.6° 215 (5.79 198 (6.59
copies/mL) (6.3%) (5.6%) (5.7%) (6.5%)
Detectable max viral load over the
past 12 months 1834 (14.4%) 105 (11.3%) 451 (11.9%) 458 (15.0%)
(=50 copies/mL)
Mean BMI (SD), kg/m? 28.2 (5.41) 27.5 (5.54) 27.7 (5.34) 27.1(5.41)
Mean systolic blood pressure (SD), 129 (11.6) 129 (12.4) 130 (12.2) 130 (12.7)
mmHg
Mean diastolic blood pressure (SD), 77.9 (7.28) 784 (7.44) | 78.2(7.22) 77.0 (7.80)
mmHg
Mean eGFR within one year before
baseline
e¢GFR > 90 mL/min 1821(14.3%) 202 (21.7%) 368 (9.7%) 396 (13.0%)
eGFR = 60-90 mL/min 6381 (50.2%) 504 (54.0%) | 1664 (43.7%) | 1200 (39.4%)
eGFR < 60 mL/min 2292 (18.0%) 86 (9.2%) 1081 (28.4%) | 876 (28.7%)
Missing 2213 (17.4%) 141 (15.1%) 692 (18.2%) 577 (18.9%)

Baseline month

Feb 2020 10732 (84.5%) 811 (86.9%) | 3263 (85.8%) | 2515 (82.5%)
After Feb 2020 1975 (15.5%) 122 (13.1%) 542 (14.2%) 534 (17.5%)
Hospitalization in previous month 31 (0.2%) 1 (0.1%) 13 (0.3%) 13 (0.4%)
Comorbidities
Osteoporosis 321 (2.5%) 10 (1.1%) 113 (3.0%) 96 (3.1%)
Myocardial infarction 38 (0.3%) 2 (0.2%) 12 (0.3%) 18 (0.6%)
Heart Failure 274 (2.2%) 11 (1.2%) 78 (2.1%) 126 (4.1%)
Hypertension 3962 (31.2%) 277 (29.7%) 1300 (34.2%) | 1061 (34.8%)
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Ischemic stroke 214 (1.7%) 10 (1.1%) 83 (2.2%) 80 (2.6%)
Unstable angina 30 (0.2%) 0 (0%) 6 (0.2%) 21 (0.7%)
Chronic kidney disease 1037 (8.2%) 42 (4.5%) 546 (14.3%) 468 (15.3%)
Cancer 648 (5.1%) 55 (5.9%) 215 (5.7%) 192 (6.3%)
Metastatic cancer 72 (0.6%) 5(0.5%) 19 (0.5%) 18 (0.6%)
Hepatitis B 180 (1.4%) 8 (0.9%) 19 (0.5%) 43 (1.4%)
Hepatitis C 243 (1.9%) 14 (1.5%) 69 (1.8%) 87 (2.9%)
Mild liver disease 1265 (10.0%) 87 (9.3%) 386 (10.1%) 343 (11.2%)
Severe liver disease 55 (0.4%) 4 (0.4%) 20 (0.5%) 22 (0.7%)
Asthma 347 (2.7%) 25(2.7%) 102 (2.7%) 90 (3.0%)
Chronic obstructive pulmonary disease 804 (6.3%) 67 (7.2%) 258 (6.8%) 271 (8.9%)
Pneumonia 253 (2.0%) 13 (1.4%) 89 (2.3%) 112 (3.7%)
Bronchiectasis/
Pulmonary fibrosis/ 145 (1.1%) 5(0.5%) 37 (1.0%) 42 (1.4%)
Pulmonary hypertension
Alcohol use disorder 834 (6.6%) 43 (4.6%) 253 (6.6%) 202 (6.6%)
Opioid use disorder 173(1.4%) 12 (1.3%) 74 (1.9%) 69 (2.3%)
Diabetes 1444 (11.4%) 75 (8.0%) 429 (11.3%) 368 (12.1%)
Dementia 112 (0.9%) 11 (1.2%) 38 (1.0%) 56 (1.8%)
Rheumatoid arthritis 32 (0.3%) 5(0.5%) 13 (0.3%) 13 (0.4%)

Abbreviations: 3TC — lamivudine; ABC — abacavir; FTC — emtricitabine; NRTI — nucleoside
reverse transcriptase inhibitor; TDF — tenofovir disoproxil fumarate; TAF — tenofovir
alafenamide; SD — standard deviation; BMI — body mass index; eGFR — estimated glomerular

filtration rate

Table 2. Risk estimates for COVID-19-related outcomes by NRTI combination in men with

HIV, Veterans Aging Cohort Study, February 2020 — October 2021

No. 18-month Risk difference, % Risk ratio
events risk*, % (95% CI) (95% CI)
(95% CI)
TAF/FTC 621 7.4 (6.8,8.0) | 0 (ref) 1 (ref)
Documented " TpF/FTC 28 4.9 (3.2, 6.6) -2.6 (-4.3,-0.9) 0.65 (0.43, 0.89)
SARS-CoV-2

infection ABC/3TC 201 7.5 (6.4,8.5) 0.0 (-1.2,1.2) 1.00 (0.85, 1.18)
Other 134 6.5 (5.3,7.6) -0.9 (-2.3,0.3) 0.87 (0.70, 1.04)
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TAF/FTC 156 2.0 (1.6,2.3) | O (ref) . 1 (ref)
COVID-19 | TDF/FTC | 5 09 | (0.1,1.7) | -1.1 | (-1.9,-0.2) 043 | (0.07,0.87)
hospitalization ["ABC3TC | 63 22 | (16,28 | 02 (-0.4,0.9) 1.09 | (0.79, 1.48)
Other 60 24 | (18,31) | 04 (-0.3, 1.1) 121 | (0.88, 1.62)

TAF/FTC | 43 0.5 | (0.4,0.7) | 0 (ref) . 1 (ref.)
COVID-19  "TDF/FTC 2 03 | (0.0,14) | -02 (-0.6, 0.8) 057 | (0.00, 2.63)

ICU

admission | ABCATC | 18 05 | (03,08) | 00 (-0.3,023) 096 | (0.51, 1.81)
Other 24 07 | (04,1.1) | 02 (-0.1, 0.6) 138 | (0.75,2.42)

* Standardized by age, race/ethnicity, smoking status, CD4 cell count, HI'V viral load,
maximum HIV viral load over the past 12 months, BMI, systolic blood pressure, diastolic
blood pressure, average eGFR over the past 12 months, months since February 2020,
hospitalization in previous month, comorbidities including: cardiovascular disease,
hypertension, liver disease, chronic pulmonary disease, cancer, chronic kidney disease,
alcohol/substance use, diabetes, and dementia.
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