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Abstract

Purpose: We described the impact of alcohol use on longitudinal engagement in HIV care
including loss to follow-up, durability of viral suppression, and death.
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Methods: We followed a cohort of 1,781 people with HIV from enrolled in care at one of seven
US clinics, 2011-2019 through 102 months. We used a multistate, time-varying Markov process
and restricted mean time to summarize engagement in HIV care over follow-up according to
baseline self-reported alcohol use (none, moderate, or unhealthy).

Results: Our sample (86% male, 54% white) had median age of 35 years. Over 102 months,
people with no, moderate, and unhealthy alcohol use averaged 62.3, 61.1, and 59.5 months
virally suppressed, respectively. People who reported unhealthy or moderate alcohol use spent
5.1 (95%CI: 0.8, 9.3) and 7.6 (95%ClI: 3.1, 11.7) more months lost to care than non-drinkers.
Compared to no use, unhealthy alcohol use was associated with 3.4 (95%Cl: -5.6, —1.6) fewer
months in care, not virally suppressed. There were no statistically significant differences after
adjustment for demographic and clinical characteristics.

Conclusions: Moderate or unhealthy drinking at enroliment in HIV care was associated with
poor retention in care. Alcohol use was not associated with time spent virally suppressed.

Keywords

Alcohol use; Competing risks; Descriptive; HIV care; Multistate model; Survival; Viral
suppression

People with HIVV (PWH) who adhere to antiretroviral therapy (ART) and maintain a
suppressed HIV viral load experience reduced morbidity and mortality and are unable to
transmit their infection[1-3]. Yet some PWH do not initiate ART, are not retained in care, or
do not maintain a suppressed viral load — key steps in the HIV *“care continuum”[4,5].
Unhealthy alcohol use is common among PWH and has been associated with poorer
retention in HIV care and poorer viral suppression in some studies[6-11].

However, prior studies have generally measured HIV outcomes using period prevalence (i.e.,
the proportion “in” a state in a calendar year out of the people who are alive and in care or in
the study sample in that year). Period prevalence studies do not account for loss to follow-up
or death as competing risks for viral suppression such that we might see “improvements” in
viral suppression over time that result from emigrative selection bias[12,13] as the sickest
individuals drop out of the sample or target population. Additionally, period prevalence
studies classify people as “virally suppressed” or not and “retained” or not based on a

single viral load value (usually the last one in the year) and ignore transitions between care
continuum stages during the year, which can misclassify people whose viral suppression is
not durable and who are at highest risk of loss to care and death[14]. The longitudinal care
continuum has been proposed as an alternative to prevalence care continuums [15,16]. In
contrast to the prevalence care continuum which describes the proportion of the population
in each state of the care continuum across a period of time (perhaps inappropriately
assigning them to a group), the longitudinal care continuum describes the distribution of
person-time across the states of the care continuum across a (usually longer) study period,
accounting for transitions between states (sometimes termed “churn™)[16-19].

Because we anticipate that the risk of viral non-suppression estimated from prevalence care
continuums might be understated for PWH who drink alcohol at unhealthy levels due to
selection bias and misclassification — that alcohol use might be associated with “churn” — we
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describe the longitudinal care continuum for a cohort of PWH engaged in routine HIV care
according to their self-reported baseline alcohol use. Our objective was to identify the degree
to which alcohol use at enrollment in HIV care is a marker of subsequent engagement in
care and viral suppression.

Study sample:

Covariates:

Exposure:

The Centers for AIDS Research (CFAR) Network of Integrated Clinical Systems (CNICS)
is a cohort of adults aged 18 years and older who enrolled in HIV care (eligible if

they attended =2 clinic visits in a year) at eight CFAR-affiliated medical centers in

the United States[20]. Briefly, clinical visits, laboratory results, prescribed medication,
diagnoses, and demographic information are extracted from electronic medical records for
all patients who consent to share their data. Additionally, a subset of patients complete
patient-reported outcome (PROSs) surveys on tablet computers approximately every 4-6
months in conjunction with routine clinical visits.

For this analysis, we included PWH who were ART-naive at enrollment into HIV care at
one of the seven sites that collected PROs during the study period, January 1, 2011-June
30, 2019 (or the sitespecific date through which data were complete) and who completed

at least one AUDIT-C survey on a PRO within one year after enrollment. ART-naive was
defined as having no evidence of any antiretroviral prescription prior to enrollment date and
no evidence of viral suppression (defined as HIV RNA <400 copies/mL) on the viral load
measurement closest to enrollment date within the window six months prior to, and up to
one month after enrollment.

Demographic covariates included: present gender, age, race, ethnicity, HIV acquisition
risk factors,, and year of enrollment into CNICS. HIV risk factors are self-reported at
enrollment as the most likely source of patients’ HIV infection and include heterosexual
sex, injection drug use (IDU), and being a man who has sex with men (MSM); risk factors
were not mutually exclusive. Clinical covariates included: baseline CD4 cell count, HIV
RNA, weight, height, serum creatinine, hemoglobin, alanine transaminase (ALT), aspartate
aminotransferase (AST), platelet count, white blood cell count, albumin, and hepatitis C
virus (HCV) infection (defined as a positive HCV antibody or RNA test without subsequent
evidence of HCV treatment and cure). Lab values were measured six months prior to and
up to one month after enrollment. If there were multiple values, we used the one nearest
enrollment. Clinical covariates were summarized by the Veterans Aging Cohort Study
(VACS) 2.0 index, which is predictive of mortality and other clinical outcomes[21-23].

Alcohol consumption was collected using the Alcohol Use Disorders Identification Test
Consumption (AUDIT-C) questions[24,25], which ask about alcohol use over the past year.
We used the first PRO questionnaire within one year after enrollment to classify individuals
into groups based on standard cut-offs and present gender: 1) no use (AUDIT-C=0); 2)
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moderate use (AUDIT-C>0 and <3 for women or AUDIT-C>0 and <4 for men); and 3)
unhealthy use (AUDIT-C=3 for women or AUDIT-C=4 for men).

We followed patients from CNICS enrollment until death or the administrative end of
follow-up at 102 months (8.5 years) or June 30, 2019, whatever came first. We used dates
of clinic visits, CD4 cell counts, viral load tests, and death to categorize follow-up time into
the following states: 1) in care, not initiated on ART; 2) lost to clinic before ART initiation;
3) dead before ART initiation; 4) in care, initiated on ART, virally unsuppressed; 5) in care,
initiated on ART, virally suppressed; 6) lost to clinic after ART initiation; and 7) dead after
ART initiation (Figure 1). At the start of follow-up, everyone was classified as in care, not
on ART (based on our study eligibility criteria). Retention “in care” was defined as having
at least one HIV primary care visit, CD4 count, or viral load in the prior 12 months. Lost

to clinic included persons who were lost to HIV care and persons who transferred their HIV
care to another clinic; we could not disambiguate these two outcomes based on our data.
Individuals who returned to care without an HIV viral load after being lost to care were
considered virally unsuppressed upon return. Viral suppression was defined as having most
recent viral load <400 copies/mL. Dates of death were obtained from clinic sources and
regular matches against the Social Security Death Index.

Statistical Analysis:

Within strata of alcohol use group, we used a multistate, time-varying Markov process

(XD =0 (Where X indexes the states and ¢indexes time since enrollment) with a finite state
space .¥={1,2,3,4,5,6,7} (7 states as defined above) to estimate state occupancy probabilities
for each of the seven states at all times from enrollment until 102 months of follow-up. To
do so, we estimated 7 x 7 square matrices of transition probabilities denoted by P(s, #) for
pairs of transition times (months) sand £ The transition probabilities are P(s, § = AX; =
AXs =1, s< ¢ [ jJE€ 7, the probability that the Markov process is in state jat time fgiven

it was in state /at time s. We were interested in the transition probability matrix P(0, 2
conditional on the process starting at time s= 0. Because everyone in our study starts in state
1 at time O our transition probabilities simplify to the vector P(0, ) = AX;= jXp=1),0<
t, j€ .%, which is the first row of matrix P(0, ).

We built up the P(0, § using transition hazards. The transition hazards of the multistate
model are defined as a /() dt = AX(gap- = AXe-= I, |, J€ S, 1# jwhere dtis an
infinitesimal time and #- denotes time immediately prior to time £ The /— jtransition
hazard at ¢is the number of /— jtransitions at time #divided by total individuals at
risk in state /right before £ The cumulative transition hazards are A,(t) = [ a;(u)du. We

estimated these conditional transition probabilities and cumulative transitions hazards non-

parametrically using Aalen-Johansen estimators[26—28]. P(0, #) can be estimated by a finite
product of matrices over all K distinct transition times that partition [0, 7 such that 0 = £ <
f < <lq < tg=tand PO,1) ~ [];_, (I + AA(r,)) where | is the 7 x 7 identity matrix and
the /f" element of matrix AA(Zy) is At — Ai{tk-1)- The diagonal elements are computed

as Au(t) = 1= X ]_ 1.2, A0).
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These transition probabilities 7, (0, #) are equivalent to marginal state occupancy
probabilities A X;= j), the probability of being in state jat time £ We represented the
estimated state occupancy probabilities over time as a set of stacked curves[15,16]. The area
between the stacked curves or, equivalently, the area under each curve graphed separately,
represents the estimated 102-monthrestricted mean months spent in each state[29-31].

We computed restricted mean time using Riemann sums, and calculated differences in
102-month-restricted mean months in each care continuum state for all pairwise alcohol
group comparisons. To get 95% confidence intervals (C1) we selected the 2.5 and 97.5t
percentile of 500 estimates based on analyses (exactly as described above) from 500
unrestricted resamples of individuals in our original dataset[37].

Because our analysis is descriptive, we highlight unadjusted results[32—-34]. To aid in
interpretation, we also present results adjusted for site, gender, race, HIV risk factor

and VACS 2.0 score[21,22]. We used inverse probability of exposure weighting for
adjustment[35,36]. For the 20% of patients with =1 missing baseline laboratory value, we
multiply imputed 10 datasets using all covariates and exposure above and then averaged
across all 10 datasets for the point estimate. We took 500 bootstrap resamples of the data
within each multiply-imputed dataset and computed 5000 estimates over all resamples and
multiply-imputed dataset. The 95% Cls were then the 2.5" and the 97.5™ percentile of the
5000 estimates.

All statistical analyses were conducted in R version 3.6.2[38], using the packages etm v0.6—
2.1[39], tidyverse v1.3-0[40], and DescTools v0.99.28[41].

The study sample included 1,781 PWH, and was majority men (86%), white (54%), and
MSM (71%). Median age was 35 years (interquartile range [IQR]: 28, 46). Median CD4 cell
count was 367 (IQR: 182, 551). Baseline prevalence of unhealthy alcohol use was 38%; 37%
reported moderate alcohol use, and 25% reported no use in the past year. No alcohol use
was more common among women, older patients, and patients with heterosexual sex or IDU
as HIV risk factors. Unhealthy alcohol use was more common among younger patients and
white patients (Table 1).

Patients were followed for a median of 4.7 years (IQR:2.9, 6.4). The proportions of the
cohort estimated to be in each HIV care continuum state over time, stratified by baseline
alcohol use, are presented in Figure 2. The majority of person-time was spent in care and
virally suppressed and time spent in care and virally suppressed was similar across alcohol
use groups. On average, this was 62.3 (95% CI: 58.3, 66.1) out of 102 months for people
who reported no drinking at baseline, 61.1 (95% CI: 57.6, 64.2) months for people who
reported moderate baseline drinking, and 59.5 (95% CI: 56.4, 62.7) months for people who
reported unhealthy drinking at baseline. People who reported unhealthy drinking at baseline
spent 6.2 fewer months in care than those who were not drinking at baseline (restricted mean
months difference [RMMD]=-3.4, 95% CI: -5.6, —1.6 in care without viral suppression;
RMMD=-2.8, 95% CI: -7.5, 2.3 in care with viral suppression). However, they were also
less likely to die during follow-up (RMMD=-3.8, 95% ClI: -5.7, —1.7 for death after ART
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initiation). In contrast, people with baseline unhealthy drinking spent 8.6 more months lost
to clinic than baseline non-drinkers (RMMD=7.6, 95% CI: 3.1, 11.7 after ART initiation;
RMMD=1.0, 95% CI: -0.6, 2.8 before ART initiation). Contrasts in time spent in each care
continuum stage for moderate versus no baseline alcohol use followed a similar pattern.
People who reported moderate versus unhealthy drinking did not differ significantly from
one another in months spent in each state of the HIV care continuum over 102 months of
follow-up (Table 2).

After adjustment, people with unhealthy alcohol use still spent more time lost to clinic

(4.3 months) and less time retained in care (—3.7 months) than people with no baseline
alcohol use, but the association between alcohol use and time spent in each care continuum
stage was weaker and no associations were statistically significant or particularly clinically
meaningfully (Table 3).

Discussion

People who reported moderate or unhealthy drinking spent less time in care, on ART and
more time lost to clinic across the first 102 months they were in HIV care compared to
people who were not drinking at baseline. They also lived slightly longer. This may be
because many of the people who reported no alcohol consumption may have been abstaining
from alcohol due to an underlying health condition[11,42,43], which may have placed them
at higher risk of mortality but made them more engaged in care due to additional care

needs. Indeed, after adjusting for a robust set of clinical covariates, time spent in each care
continuum state was neither clinically meaningfully nor statistically significantly different
by baseline alcohol use.

While we did see patients with moderate or unhealthy alcohol use were more likely to be
lost to care than patients with no alcohol use, we did not observe meaningful differences

in the average time spent in different care continuum states between people who reported
moderate versus unhealthy drinking, in contrast with some[6,10,44-47], but not all[48-50],
prior studies that considered outcomes at only one time point. All current care continuums
(including the longitudinal framework) measure loss to care (gaps in care) rather than poor
engagement in care (e.g., less than one visit per year or missing visits without rescheduling)
and poor engagement is more predictive of viral non-suppression and mortality than loss

to care[51,52]. Alcohol use is associated poorer retention based different conceptualizations
of retention in care including visit adherence and regular HIV primary care visits[53], but
alcohol use is also associated with increased utilization of medical care in other studies[54].
Because our definition of care was based on healthcare utilization rather than missed visits,
we likely overestimated total time “retained” and underestimated differences in the time
spent engaged.

Compared to cross-sectional or prevalence care continuums, the longitudinal care continuum
is more sensitive at detecting differences in time spent with a suppressed viral load, since
transitions between suppressed and unsuppressed within a calendar year are captured by

the longitudinal framework, but ignored in the prevalence framework[14]. However, the
longitudinal framework also does not artificially inflate estimates of viral suppression by
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only calculating it among people who are retained in care. Thus, one explanation for why we
did not observe large differences in the restricted mean time spent with a suppressed viral
load associated with alcohol use could be that prior associations between alcohol use and
viral suppression reported in cross-sectional studies were mostly driven by retention in care.
That is, if patients who were lost to clinic were truly out of care and not silent transfers to
another clinic, the differences we saw in time spent lost to clinic would be differences in
time spent virally suppressed.

We observed a very high prevalence of alcohol use and unhealthy alcohol use at

baseline. Unhealthy alcohol consumption among people with HIV is associated with many
other comorbidities including liver disease, cardiovascular disease, premature aging, and
metabolic complications[55-57]. Although we did not observe large disparities is HIV care
outcomes for people consuming alcohol at moderate or unhealthy levels, reducing unhealthy
alcohol consumption could improve health overall. Brief interventions to reduce alcohol use
have had modest effects in this population[58,59]. Even increasing patients awareness of
their alcohol consumption might improve health [59]. Furthermore, reductions in alcohol
consumption short of abstinence may improve outcomes for people drinking at unhealthy
levels[60].

A limitation of this work is our inability to distinguish between loss to clinic (possibly due
to transfer to another clinic) and loss to care (and associated access to ART and clinical
monitoring). However, while alcohol might influence loss to care, it is less likely to be
associated with the probability of transferring care to another clinic and this should not
dramatically alter our conclusions. Additionally, we only considered baseline alcohol use
rather than time-updated alcohol use. Although alcohol consumption is fairly stable in this
population[62], failure to account for time-updated alcohol use may have limited our ability
to detect differences in HIV care engagement associated with recent alcohol use. However,
because engagement in care might itself influence subsequent alcohol use, stratifying on
baseline alcohol use provides information that is useful to target programmatic supports to
patients upon enrollment or to allocate resources for retention and adherence support in the
absence of interventions on alcohol use. As is appropriate for descriptive analyses[33,34],
we have presented unadjusted results. Neither our unadjusted nor our adjusted results should
be interpreted as the effect of drinking on HIV care continuum outcomes. Interventions on
alcohol use may take many forms, and analyses intended to estimate causal effects should
explicitly model the intervention to be implemented. Furthermore, our study sample was
engaged in care (attended =2 clinic visits in a year) at the start of follow-up and our results
may not generalize to PWH who never firmly link to care. Finally, future iterations of this
type of investigation might consider different categorizations of alcohol use that incorporate
history of alcohol use disorder given that, in prior work, alcohol use disorder appeared to
interact with alcohol consumption to predict viral suppression[11].

In conclusion, any baseline alcohol use was weakly positively associated with the 102-
month-restricted mean time spent alive, and negatively associated with time spent retained in
clinic. People reporting moderate or unhealthy drinking at enroliment in HIV care could be
targeted with interventions that promote retention in care.
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(1) In care, | —| (2) Lost to clinic (3) Dead
no ART [* before ART before ART
(4) In care, on ART,
not virally suppressed
(6) Lost to clinic (7) Dead
—
after ART after ART

(5) In care, on ART, ‘//v

virally suppressed

Figure 1.
Multistate model of the HIV care continuum and valid transition. “In care” was defined as

having at least one HIV primary care visit, CD4 count, or viral load in the prior 12 months.
“Lost to clinic” is its complement. Viral suppression was defined as most recent viral load
<400 copies/mL.

Antiretroviral therapy (ART) initiation was defined as initiating =3 antiretroviral
medications on the same day or initiating an approved 2-drug regimen.
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. Lost to clinic after ART . Death before ART . Death after ART

Figure 2.
State occupation probabilities (proportion of the sample estimated to be in each HIV care

continuum state) over 8.5 years of follow-up stratified by baseline alcohol use among
1781 antiretroviral therapy-naive persons who enrolled in the Center for AIDS Clinical
Research Network of Integrated Clinical Systems, 2011-2019, and who self-reported
alcohol consumption within 1 year of enrollment

2 Note that while the proportion of the cohort that experiences “Death before ART” is
plotted in these figures, it is so small that is is not visible on the graphs
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Table 1.

Characteristics (number and percent unless otherwise specified) of antiretroviral therapy-naive persons who
enrolled in the Center for AIDS Clinical Research Network of Integrated Clinical Systems, 2011-2019, and
who self-reported alcohol consumption within 1 year of enrollment, stratified by alcohol use?

Baseline alcohol use

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

No use Moderate Unhealthy Total
N 448 662 671 1781
Demographics
Men (gender) 348 (78) 585 (88) 589 (88) 1522 (86)
Aged 41 (30, 51) 35 (27, 45) 32 (27, 43) 35 (28, 46)
Race
Black 181 (40) 267 (40) 187 (28) 635 (36)
White 233 (52) 316 (48) 410 (61) 959 (54)
Other 34(7) 79 (12) 74 (11) 187 (11)
Hispanic ethnicity 75 (17) 79 (12) 134 (20) 288 (16)
HIV Risk Factor
Heterosexual 144 (32) 121 (18) 107 (16) 372 (21)
IDU 34 (8) 15 (2) 28 (4) 77 (4)
MSM 205 (46) 470 (71) 479 (71) 1154 (65)
MSM + IDU 36 (8) 38 (6) 36 (5) 110 (6)
Other/Unknown 29 (7) 18 (3) 21 (3) 68 (4)
Calendar year of enrollment? 14 (12, 15) 13 (12, 15) 14 (12, 15) 13 (12, 15)
Clinical variables
Viral load [logy, copies/mL] 4.7 (4.1,5.2) 4.7 (4.1,5.2) 4.6(4.0,5.1) 4.6(4.1,5.1)
Missing 32(7) 35 (5) 44 (7) 111 (6)

CD#4 cell count?

304 (109, 527)

369 (180, 548)

391 (237, 558)

367 (182, 551)

Missing 25 (6) 32 (5) 31 (5) 88 (5)
Creatinine [mg/dL] 0.9 (0.8, 1.0) 0.9 (0.8, 1.0) 0.9 (0.8, 1.0) 0.9 (0.8, 1.0)
Missing 59 (13) 85 (13) 82 (12) 226 (13)
Hemoglobin [g/dL] 13.2(11.6,14.4) 140(12.7,150) 14.3(133,152) 14.0 (126, 15.0)
Missing 65 (15) 84 (13) 92 (14) 241 (14)
FIB-4 1.0 (0.7, 1.5) 0.8(0.6,1.2) 0.8(0.6,1.2) 0.9 (0.6, 1.3)
Missing 89 (20) 142 (21) 123 (18) 354 (20)
BMI 25.4(22.6,28.4) 24.8(222,28.2) 24.6(22.2,27.7) 24.8(22.3,28.0)
Missing 192 (43) 314 (47) 250 (37) 756 (42)
Albumin [g/dI] 4137, 4.4) 42(3.9,45) 4.4(4.0,4.6) 42(3.9,45)
Missing 63 (14) 101 (15) 105 (16) 269 (15)
White blood cells [x 10%/L] 5.1(3.9,6.4) 5.1 (4.0, 6.6) 53 (4.2, 6.6) 52 (4.1, 6.6)
Missing 63 (14) 79 (12) 86 (13) 228 (13)

eGFRY [mL/min]
Missing

105 (87, 120)
59 (13)

108 (96, 121)
85 (13)

112 (97, 122)
82 (12)

109 (95, 122)
226 (13)
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Baseline alcohol use
No use Moderate Unhealthy Total
N 448 662 671 1781
VACS Index 2.0 68 (55, 82) 60 (51, 75) 57 (48, 67) 61 (51, 74)
Missing 229 (51) 374 (56) 335 (50) 938 (53)

aAIcohoI use categories were based on responses to the Alcohol Use Disorders Identification Test — Consumption questions (AUDIT-C) and
standard cut-offs based on current gender: 1) no use (AUDIT-C=0); 2) moderate use (AUDIT-C>0 and <3 for women or AUDIT-C>0 and <4 for

men); and 3) unhealthy use (AUDIT-C=3 for women or AUDIT-C=>4 for men)

b . .
Median (interquartile range); 2-digit calendar year of enroliment
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Table 2.

102-month (8.5-year) restricted mean number of months, and differences in restricted mean months (95%
confidence intervals),? spent in each of the HIV care continuum stages by baseline alcohol use among 1781
antiretroviral therapy-naive persons who enrolled in the Center for AIDS Clinical Research Network of
Integrated Clinical Systems, 2011-2019, and who self-reported on their alcohol consumption within 1 year of
enrollment

Alcohol Use Difference
HIV care continuum Moderate — Unhealthy — Unhealthy -
stages None ModerateP Unhealthyb None None Moderate
In.care, not ART 51(43,59) 5.4 (47,63) 6.6 (5.6,7.8) 0.3(-0.8, 1.5) 15(0.1, 2.9) 1.2 (-03, 2.6)
Lost to clinic before
ART initiation 2.1(0.8,32)  3.9(26,5.3) 3.1(1.8,4.5) 1.8 (0.0, 3.8) 1.0 (-0.6, 2.8) -0.8(-2.7,0.9)
Dead before ART 0.2(0.0,0.7) ¢ 01(0.0,04)  -02(-07,00)  -0.1(-07,0.4) 0.1(0.0,0.4)
initiation
In care, not virally 8.9 (7.3, A A A(ER ial
suppressed 108) 7.2 (5.9, 8.6) 5.4 (4.4, 6.6) 1.7 (-4.0, 0.5) 3.4 (-5.6, -1.6) 1.8 (-3.5,0.1)
In care, virally 62.3 (58.3, TYE Coa e
suppressed 56.0) 61.1(57.6,64.2) 595 (56.4, 62.7) 1.2 (-6.0, 3.6) 2.8(-75,23) 1.6 (-6.1, 3.0)
Lost to clinic after 18.3 (15.2, _
ART initiation 216) 23.4(20.6,26.2) 25.9 (23.3, 28.8) 5.1 (0.8, 9.3) 7.6 (3.1,11.7) 2.5(-1.7,6.9)
Dead after ART 51(33,69)  1.1(04,18) 13(06,22) -40(-6.1,-19) -38(-57,-1.7)  0.2(-0.8, 1.4)

*
Abbreviations: ART, antiretroviral therapy

a.. . . . . . . .
Difference estimates may differ slightly from direct subtractions of alcohol use estimates due to rounding

bModerate alcohol consumption defined as AUDIT-C score >0 and <3 for women and >0 and <4 for men; unhealthy alcohol consumption defined
as AUDIT-C score 23 for women and 24 for men.

Among patients in the Moderate alcohol use group at baseline, there were no deaths prior to ART initiation (no transition to this state).
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Adjusted? 102-month restricted mean number of months, and differences in restricted mean months (95%
confidence intervals),? spent in each of the HIV care continuum stages by baseline alcohol use among 1781
antiretroviral therapy-naive persons who enrolled in the Center for AIDS Clinical Research Network of
Integrated Clinical Systems, 2011-2019, and who self-reported alcohol consumption within 1 year of

enrollment
Alcohol Use Difference

HIV care continuum Moderate — Unhealthy — Unhealthy -
stages None Moderate® Unhealthy® None None Moderate
In.care, NOLART 57(4569) 56 (49, 6.7) 61(53,74)  -01(-1517)  04(-09,23) 0.5 (-0.8, 1.9)
Lost to clinic before
ART initiation 22(08,37)  4.1(27,5.9) 2.7 (1.6, 4) 1.9 (0.1, 4.2) 0.5(-1.3,2.4) -1.5(-3.5,0.4)
Dead before ART 0.2(0,05) d 0.1(0,0.4) -0.2(-05,0.00 0.0 (-0.5,0.3) 0.1(0.0, 0.4)
initiation
In care, not virally _ _ _ _ _ _
suppressed 8.2(6,9.7) 7.2(5.9,8.7) 6(4.8,7.2) 0.9 (-3.0,1.7) 22(-4.1,0.3) 1.2(-3.2,0.5)
In care, virally 61.7 (58.3, _ = _ _ _
suppressed 67) 59.7 (55.8, 62.9)  60.3 (56.7, 63.6) 2.0 (-9.1,2.2) 15(-8.0,3.2) 0.5 (4.1, 5.8)
Lost to clinic after 20.6 (16.3, _ - _
ART initiation 24.1) 23.8(20.8,26.8) 24.9(21.9,28.1) 3.3(-1.4,8.7) 4.3(-0.2,9.7) 1.1(-3.1,5.5)
Dead after ART 35(2,51)  15(06,3) 2(06,33)  -20(-38,01)  -15(-37,04)  05(-16,20)

initiation

Abbreviations: ART, antiretroviral therapy; Mod., moderate

aAdjusted for site, gender, race, HIV risk factor and VACS 2.0 score. The VACS 2.0 score incorporates age, sex, body mass index, CD4 cell count,
estimated glomerular filtration rate (calculated from serum creatinine, age, sex, and race), HIV RNA, hemoglobin, alanine transaminase, aspartate
aminotransferase, platelet count, white blood cell count, albumin, and hepatitis C virus infection.

Difference estimates may differ slightly from direct subtractions of alcohol use estimates due to rounding

C, . ] . )
Moderate alcohol consumption defined as AUDIT-C score >0 and <3 for women and >0 and <4 for men; unhealthy alcohol consumption defined
as AUDIT-C score =3 for women and =4 for men.

Among patients in the Moderate alcohol use group at baseline, there were no deaths prior to ART initiation (no transition to this state).
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