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Abstract

Background: Among groups of persons living with HIV (PLWH), high-risk drinking trajectories
are associated with HIV severity. Whether changes in individuals’ alcohol use are associated with
changes in HIV severity over the same period is unknown.

Methods: Veterans Aging Cohort Study (VACS) data from VA’s EHR (2/1/2008-9/30/16)
identified AUDITC screens for all PLWH. Pairs of AUDIT-C screens within 9-15 months were
included if CD4 and/or viral load (VL) was measured within 9 months after baseline and follow-
up AUDIT-Cs. Linear regression assessed change in HIV severity (CD4 and logVL) associated
with AUDIT-C change adjusted for confounders. Mean changes in HIV severity were estimated
for each AUDIT-C change value. For all measures of change, positive values indicate
improvements (lower drinking and improved HIV severity).

Results: Among PLWH, 21,999 and 22,143 were eligible for CD4 and VL analyses, respectively.
Most had non- or low-level drinking and stable consumption over time (mean AUDIT-C change=.
08, SD=1.91). HIV severity improved over time [mean CD4 change=20.5 (SD 180.8); mean
logVL change=0.12 (SD 0.71)]. AUDIT-C changes were associated non-linearly with changes in
CD4 (p=0.03) and logVL (p<0.001). Improvement in HIV severity was greatest among those with
stable AUDIT-C scores over time; those with greater AUDIT-C increases fared worse than those
with smaller increases in or stable AUDIT-Cs.

Drug Alcohol Depend. Author manuscript; available in PMC 2019 August 01.
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Conclusions: Improvement in HIV severity was greatest among PLWH with relatively stable
drinking, most of whom initially did not drink or drank at low levels. Those with large changes
(especially increases) in drinking appear at greatest risk for poor HIV control.

Keywords

1.

HIV; CD4; viral load; alcohol use; alcohol use disorders; veterans

INTRODUCTION.

Over half of people living with HIV (PLWH) in the U.S. report past-year alcohol use
(Williams et al., 2016b), and ~25% report unhealthy use (Saitz, 2005; Williams et al.,
2016b). Alcohol use is a health concern for PLWH because it is associated with increased
risk of HIV transmission (Scott-Sheldon et al., 2016), poorer HIV disease management
(Braithwaite et al., 2005; Hendershot et al., 2009; Vagenas et al., 2015), and HIV disease
progression (Hahn and Samet, 2010; Justice et al., 2016; Williams et al., 2016a).

While a large literature has reported associations between alcohol use and HIV-relevant
outcomes (Williams et al., 2016a), including HIV disease severity (Baum et al., 2010; Deiss
et al., 2016; Samet et al., 2007), longitudinal studies are rare. Further longitudinal work is
needed to understand which specific patterns of alcohol use increase risks and how changes
in alcohol use may alter the course of HIV-related outcomes over time (Williams et al.,
2016a). One previous study conducted in the Veterans Aging Cohort Study (VACS) survey
sample (3,539 PLWH recruited from 8 urban HIV clinics) used group-based trajectory
analysis to understand associations between alcohol use trajectory groups and HIV disease
severity trajectory groups based on a composite index of HIV disease severity (Justice et al.,
2012; Justice et al., 2013). This study identified the greatest likelihood of belonging to an
extreme HIV severity risk group among those with high likelihood of consistent heavy
alcohol use over time (Marshall et al., 2017). However, further longitudinal investigations of
the influence of alcohol use on markers of HIV disease severity are needed. Longitudinal
studies are needed to evaluate markers of HIV disease severity used clinically, such as CD4
and HIV viral load, and to address questions related to “counterfactual causality” (Hill,
1965, 2015)—specifically, whether HIV disease severity in an individual is altered by a
change in their alcohol use over time.

Understanding whether and in what subgroups individual-level changes in alcohol use
correspond to concomitant changes in markers of HIV disease used for routine viral
monitoring among PLWH could help further elucidate these issues. Therefore, in the VACS
national sample of PLWH receiving care in the Veterans Health Administration (VA)—we
evaluated whether individual-level changes in alcohol use were associated with concomitant
changes in two routine laboratory measures of HIV disease severity—CD4 cells/ul and
HIVRNA viral load.

Drug Alcohol Depend. Author manuscript; available in PMC 2019 August 01.
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2. METHODS.

2.1 Data Source and Study Samples

Using national VACS data from VA electronic health records (Fultz et al., 2006; Justice et
al., 2006) 2/1/2008 to 4/30/2016, we identified all PLWH receiving VA care nationally who
had documented alcohol screening with the Alcohol Use Disorders Identification Test
Consumption (AUDIT-C) (Bradley et al., 2006). To allow for sufficient follow-up time,
participants needed to have at least one initial AUDIT-C (the “baseline” time point) prior to
5/1/2014.

Within this “Total Study Sample” (see Supplemental File 1), we identified PLWH with a
follow-up AUDITC screen recorded 9-15 months after a prior baseline screen (up to
07/31/2015). To maximize power, patients could contribute multiple pairs of alcohol screens
during the study as long as there were at least 9 months between each baseline date; no
maximum number of months between baseline screens was specified. For each baseline
screen, the follow-up screen closest to 12 months was selected. Among those with at least 1
pair of AUDIT-C screens, we identified two analytic samples based on availability of CD4
and HIV-RNA viral load (VL) data documented following each AUDIT-C measurement. The
“CD4 Sample” and the “VL Sample” included those with CD4 cells/ul and HIV-RNA VL
measured within 9 months following both baseline and follow-up AUDIT-C screening,
respectively. Although we assessed the feasibility of evaluating CD4 and VL outcomes
within 3- and 6-month windows following AUDIT-C measures, the 9-month time window
was selected to maximize sample size.

2.2 Measures.

2.2.1 Exposure Measure.—Changes in alcohol use over time were measured using the
AUDIT-C, a validated screen for unhealthy use (Bradley et al., 2003; Bush et al., 1998).
AUDIT-C scores range from 0 to 12; higher scores reflect higher levels of consumption and
greater severity of unhealthy use (Rubinsky et al., 2013; Rubinsky et al., 2010). The primary
exposure measure was AUDIT-C change score, calculated as baseline AUDIT-C minus
follow-up AUDIT-C score. Possible change scores ranged from —12 to 12, with negative
values reflecting increased drinking, positive values reflecting decreased drinking, and 0
values reflecting stable drinking over time. AUDIT-C change scores were also categorized
-6to-12,-3t0-5,-2,-1,0,1, 2,3to 5, and 6 to 12 for descriptive purposes.

2.2.2 Outcome Measures.—Changes in HIV disease severity were measured using two
routine clinical markers of HIV: 1) change in CD4 cells/ul and 2) change in log base 10
HIV-RNA copies/ml (logVL) from baseline to follow-up. Measures were created so that
negative values indicate lower HIV control; positive values indicate improved HIV control;
and 0 indicates no change in HIV control over time.

2.2.3 Other Measures.—Demographic characteristics included age at baseline AUDIT-
C (<50, 50-65, >65), gender (male/female), and race/ethnicity (black, Hispanic, white, and
other/unknown). International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) codes documented in the year prior to baseline AUDIT-C were

Drug Alcohol Depend. Author manuscript; available in PMC 2019 August 01.
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used to measure depression, anxiety, serious mental illness, stimulant use, opioid use, other
drug use, alcohol use disorder, and any alcohol-specific medical condition (e.g., alcoholic
cirrhosis). Three baseline HIV clinical measures were derived: 1) on ART in year prior to
baseline AUDIT-C defined as one or more prescriptions filled; 2) mean adherence to ART
defined as the proportion of medication doses prescribed in year prior to baseline that were
filled; and 3) detectable viral load at baseline (HIV-RNA =500 copies/ml). A cut point of
=500 copies/ml was used to categorize viral load detection because, though tests have had
increased sensitivity at lower cut-points over time (Dombrowski et al., 2013; North
American AIDS Cohort, 2017), this cut-point is relevant for all years of the study. Baseline
AUDIT-C scores were categorized into alcohol use risk groups: 0 for non-drinking, 1-3 (1-2
for women) for low-level, 4-5 (3-5 for women) for mild, 67 for moderate, and 8-12 for
severe alcohol use (Justice et al., 2016; Kinder et al., 2009). Because HIV control improves
over time among PLWH in treatment, number of days between baseline and follow-up CD4
and VL measures was also calculated.

2.3 Analyses.

2.3.1 Patient-level Descriptive Analyses.—At the patient level, based on the first
AUDIT-C pair contributed, characteristics of CD4 and VL analytic samples were described
and compared to characteristics in the Total Study Sample to assess the generalizability of
the samples with complete data to the larger sample of individuals with at least one AUDIT-
C screen. For both analytic samples, we also summarized patient-level mean initial values of
CD4 and logVL, as well as the proportion with detectable VL, across baseline AUDIT-C
SCOres.

2.3.2 Observation-level Descriptive and Regression Analyses.—At the
observation level (pair of screens), we described the count of observations by AUDIT-C
change categories and baseline AUDIT-C. We then used linear regression models to assess
change in CD4 and change in logVL (outcome measures) associated with change in AUDIT-
C (independent variable). To allow for a non-linear association, we modeled this association
flexibly using restricted cubic splines, a function formed by connecting segments (thus
allowing non-linear combinations of estimates) (Khamis and Kepler, 2002). Spline knots
(i.e., points where segments connect) were set at -3, -1, 0, 1, and 3 based on examination of
the unadjusted association using different knot placements and identification of knots that
approximated the fully nonparametric association (i.e., the model that allowed for a different
effect at each value of AUDIT-C change) (Royston, 2000). For both outcomes, three separate
models were run: unadjusted (Block 1); adjusted for demographics (age, race, and gender),
initial CD4 (or logVL), and days between CD4 (or VL) measures (Block 2; primary
model); and additionally adjusted for baseline depression and anxiety diagnoses (Block 3).
To account for potential dependence due to multiple observations per patient, we estimated
standard errors using the robust sandwich estimator (Liang and Zeger, 1986). Finally, we
applied inverse probability weighting (Little and Rubin, 2002) to weight samples back to the
Total Study Sample. Inverse probability weights were estimated in the Total Study Sample
using logistic regression in which an indicator for being in the analytic sample was regressed
on demographic and clinical characteristics.

Drug Alcohol Depend. Author manuscript; available in PMC 2019 August 01.
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For all outcome regression models, the association between AUDIT-C change score and
change in CD4 or logVL was assessed by testing the significance of the spline terms using
an overall Wald test. To visualize the exposure-response relationship of AUDIT-C change
with change in CD4 and logVL, we plotted mean change in CD4 and logVL for each
possible AUDIT-C change score (—12 to +12) using the spline model. For adjusted models,
predicted mean changes in CD4 and logVVL were obtained using fixed covariate values;
specifically: mean age, male gender, black race, mean values of initial CD4 or logVL, mean
days between CD4 or VL measures, and absence of baseline depression and anxiety disorder
diagnoses.

Based on possible social desirability bias in reporting reduced drinking, and because
previous research among general outpatients demonstrated that decreases in alcohol use
were not consistently associated with improvements in medical outcomes in the following
year while increases were associated with increased risk of diverse medical outcomes
(Bradley et al., 2016), we hypothesized that increases in AUDIT-C scores would be
associated with decreases in HIV control, whereas decreases in AUDIT-C score may not be
reflected in outcomes. To test these hypotheses, we tested a priori-specified contrasts to
assess for differences in the mean change in CD4 and mean change in logVL associated with
an increase in AUDIT-C by 2 points (AUDIT-C change score —2) vs. remaining stable
(AUDIT-C change score 0); we similarly compared an increase in AUDIT-C by 5 points
(AUDIT-C change -5) to remaining stable (AUDIT-C change 0) and an increase in AUDIT-
C by 5 points (AUDIT-C change -5) to increased AUDIT-C by 8 points (AUDIT-C change
-8).

2.3.3 Secondary Analyses.—Four sets of secondary analyses were conducted for each
outcome. First, because initial level of drinking could result in ceiling effects, and because a
previous study found that associations between changes in alcohol use and changes in
medical outcomes depended on baseline level of drinking (Bradley et al., 2016), we repeated
all regression analyses including the baseline AUDIT-C category as well as interaction terms
between the baseline AUDIT-C category and the spline terms of AUDIT-C change. We
conducted overall tests of interaction terms using Wald tests and then plotted the exposure-
response function for each baseline AUDIT-C category. Second, because studies suggest
associations between alcohol use and CD4 and VL may primarily operate indirectly through
alcohol’s influence on ART adherence and other self-care behaviors (Azar et al., 2010; Hahn
and Samet, 2010; Williams et al., 2016a), we repeated primary models (Block 2 models) in
each sample stratified by detectable VL (500+ copies/ml) vs. suppressed VL (<500 copies/
ml), using viral suppression as a proxy for ART adherence and self-care given the strong
correlation with these constructs. Third, because the past-year timeframe elicited by the
AUDIT-C does not enable distinction between lifetime abstinence and being a *sick-quitter”
(Shaper et al., 1988), we repeated analyses among only patients who reported past-year
drinking (AUDIT-C>0) at baseline and follow-up. Finally, though we selected to measure
CD4 and VL within 9 months of AUDIT-C screens to maximize sample size and
generalizability of results, we re-ran primary analyses in subsamples of patients with CD4
and VL measured within 6 months to decrease time between AUDIT-C and HIV severity
measures.

Drug Alcohol Depend. Author manuscript; available in PMC 2019 August 01.
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All analyses were conducted using Stata v14 (StataCorp., 2014).

3. RESULTS.

3.1 Patient-Level Descriptive Results

Among 33,224 PLWH in the Total Study Sample, 21,999 patients (64,679 observations) met
eligibility criteria for the CD4 sample and 22,143 (66,166 observations) met criteria for the
VL sample (see Supplemental File 1). Overlap between the two was substantial: of the CD4
sample (n=21,999), 99% (n=21,734) were also in the VL sample; of the VL sample
(n=22,143), 98% (n=21,734) were also in the CD4 sample. The median number of
observations (pair of screens) each patient contributed was 3 (range 1-8) for both samples.
The number of days between baseline and follow-up AUDIT-C screens ranged from 270 to
450 with a median of 364 and an inter-quartile range (IQR) of 333 — 394. For both CD4 and
VL, the number of days between baseline and follow-up measures ranged from 271 to 711
with a median of 371 and an IQR of 329 — 421.

Patients were similar across the two samples (Table 1) and largely male (97%) and 50 years
or older (65%); nearly half were black race/ethnicity, and mental health diagnoses were
common, with nearly one-third of patients having depression, and nearly one-tenth having
anxiety or serious mental illness. Approximately 14% had documented alcohol use
disorders, and the prevalence of other substance use diagnoses ranged from 1.5% to 7.5%.
Three-fourths of each sample was on ART at baseline, mean adherence was ~82%, and
nearly three-fourths were virally suppressed. Characteristics of patients in the analytic
sample were overall quite similar to those in the Total Study Sample though statistically
significant differences were observed for all characteristics except serious mental illness
(Table 1). Based on initial values in each analytic sample, mean CD4 decreased as AUDIT-C
increased, the proportion with detectable VL increased as AUDIT-C increased and mean
logVL increased slightly (all tests for linear trend p<0.001, Table 2).

3.2 Observation-Level Descriptive Results

AUDIT-C scores generally stayed stable over time [mean change in AUDIT-C=0.08
(SD=1.9); median=0.00 (IQR=0.0-1.0)]. Overall, CD4 and VL improved over time [mean
CD4 change=20.5 (SD 180.8); median=20.0 (IQR= —66.0-109.0); mean logVL
change=0.12 (SD 0.71); median=0.0, IQR=0.0-0.0)]. The distribution of observations across
AUDIT-C change score and baseline AUDIT-C categories are presented in Supplemental
File 2. Approximately half of observations had AUDIT-C scores of 0 at baseline, and more
than 40% had AUDIT-C scores of 0 at both baseline and follow-up. Among those with
AUDIT-C>0, most were low-level drinkers at baseline and had little change in AUDIT-C.
For a patient to have a large decrease in AUDIT-C, it would have been necessary to start
with a very high score (e.g., a patient would have had an initial AUDIT-C of at least 6 to
have a decrease in AUDIT-C of 6). In both samples, only ~10% of observations had a
baseline AUDIT-C of 4 or more, with declining proportions at higher scores.

Drug Alcohol Depend. Author manuscript; available in PMC 2019 August 01.
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3.3 Observation-Level Regression Results

AUDIT-C change scores were associated non-linearly with changes in CD4 (Block 1
p<0.001, Block 2 p=0.03, Block 3 p=0.03) and changes in logVL (all Blocks p<0.001). In
unadjusted analyses (Block 1), compared to observations with stable drinking (AUDIT-C
change score 0) observations with increases and especially decreases in drinking tended to
have greater improvements in CD4 compared to those with stable drinking (Figure 1). After
covariate adjustment (Blocks 2 and 3), estimated improvement appeared highest among
those with stable or small changes in AUDIT-C and lowest among those with the largest
increases in drinking (Figure 1). For instance, among those with relatively stable AUDIT-C
scores, estimated CD4 improvements ranged from 18.5 (95% CI 15.9-21.2) cells/ul for
stable AUDIT-C to 23.3 (18.6-28.1) cells/pl for those with a 2-point AUDIT-C increase. In
general, though estimates of the change in HIV disease severity were less precise among
those with large changes in drinking due to fewer observations, large increases in drinking
over time (negative AUDIT-C change score) were associated with less improvement in CD4
and logVL than commensurately large reductions in drinking (positive AUDIT-C change
score). For instance, mean CD4 change for those whose AUDIT-C increased 6 points
(AUDIT-C change score —6) was 11.2 cells/ul (95% CI 3.4-19.0) whereas the mean CD4
change for those whose AUDIT-C decreased 6 points (AUDIT-C change +6) was 19.1 cells/
ul (95% Cl 9.7-28.4). Results were similar when models were further adjusted for mental
health diagnoses (Figure 1, Block 3).

In tests of pre-specified contrasts in the primary model (Block 2), mean CD4 change did not
significantly differ between those whose AUDIT-C increased by either 2 or 5 points
(AUDIT-C change scores —2 and -5, respectively), as compared to those whose AUDIT-C
did not change. However, mean CD4 change was significantly lower for those whose
AUDIT-C increased by 8 points [AUDIT-C change score —8; 5.2 cells/ul (95% CI —6.1-
16.6)] compared to those whose AUDIT-C increased by 5 points [AUDIT-C change score
=5; 14.1 cells/ul (95% CI 7.8-20.4)] (p=0.005; Table 3). For logVL, even incremental
increases in drinking were associated with less improvement in logVVL compared with
individuals with stable drinking. Increasing drinking 2 and 5 points (AUDIT-C change
scores —2 and -5, respectively) were both significantly associated with less improvement in
logVL relative to no AUDIT-C change, as were AUDIT-C increases of 8 relative to 5 points
(Table 3).

Although we hypothesized a priorithat decreases in drinking may not be reflected in
measures of HIV severity, plots of associations (Figure 1) suggest that changes in HIV
severity may be sensitive to decreases in drinking. Thus, we conducted post-hoc contrast
tests to understand whether decreases in AUDIT-C of 2 and 5 points (AUDIT-C change score
+2 and +5, respectively) differed from no change, whether decreases of 8 points differed
from decreases of 5 points (AUDIT-C change score +8 and +5, respectively), and whether
decreases of 8 points (AUDIT-C change score +8) differed from increases of 8 points
(AUDIT-C change score —8). For changes in CD4, there were no statistically significant
differences for any tested contrast (Table 3). For changes in VL, there was no difference
between decreases in AUDIT-C scores of 2 points and no change or between decreases of 8
points and increases of 8 points (Table 3), though sample sizes for tests were small (see

Drug Alcohol Depend. Author manuscript; available in PMC 2019 August 01.
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Supplemental File 2). However, there was less improvement in VL associated with decreases
in AUDIT-C scores of 5 points relative to no change and with decreases in AUDIT-C scores
of 8 relative to 5 points.

3.4 Secondary Observational-Level Regression Results

No significant interactions between baseline AUDIT-C category and AUDIT-C change score
were observed in associations with either change in CD4 (Block 1 p=0.83, Block 2 p=0.75,
Block3 p=0.75) or logVL (Block 1 p=0.67, Block 2 p=0.28, Block 3 p=0.28). Plots of mean
changes in outcomes across AUDIT-C changes scores were similar across baseline AUDIT-
C strata (see Supplemental File 3).

In analyses stratified by detectable versus suppressed viral load, a significant association
between AUDIT-C change score and change in both CD4 and logVL was identified for each
strata (p-values all <0.05). Patterns of associations were similar in those with detectable and
suppressed viral loads (Figure 2). Because three-fourths of patients had suppressed viral
loads, estimates were more precise among those with suppressed viral loads. Results were
also similar when non-drinkers (those with AUDIT-C=0) at both time points were omitted
and when a 6-month timeframe was used (instead of 9 months) for outcomes assessment
(data not shown).

4. DISCUSSION

In this national sample of PLWH, most patients reported non- or low-level drinking at
baseline, and greater alcohol use corresponded to greater HIV disease severity measured by
CD4 and VL. Over time, drinking remained relatively stable, and HIV disease severity
generally improved. Changes in alcohol use were associated with changes in HIV disease
severity; PLWH with relatively stable drinking over time had the greatest improvements in
both measures of HIV disease severity, while those whose drinking increased over time had
the smallest improvements. This study is the first to our knowledge to assess whether
individual-level (i.e., within person) changes in patient-reported alcohol use are associated
with concomitant changes in markers of HIV disease severity over time, and thus the first to
take a “counterfactual causality” (Hill, 2015) approach to assessing the influence of alcohol
use on HIV disease severity. This is also the first study to evaluate the association between
changes in alcohol use and HIV severity based on direct laboratory measures commonly
used in HIV care to monitor disease progression.

Findings from this national study are consistent with prior studies that have found that
alcohol use is associated with HIV control (Justice et al., 2016; Williams et al., 2016a) and
with a previous study in general outpatients that found increases in drinking over time were
associated with higher probability of subsequent gastrointestinal bleeding and trauma
(Bradley et al., 2016). Findings from this study also complement those from the previous
longitudinal study that assessed a scaled composite measure of HIV disease severity (Justice
etal., 2012; Justice et al., 2013) using group-based trajectory analyses and identified the
greatest likelihood of extreme HIV disease severity over time among a group of PLWH with
consistent heavy alcohol use (Marshall et al., 2017).
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In the present study, patients with relatively stable drinking fared best in terms of
improvement in HIV severity. In secondary analyses plots stratified by baseline drinking
revealed that, compared to relatively stable drinking, increases were generally associated
with less improvement and decreases were not associated with additional improvement in
CD4 or VL for any baseline AUDIT-C group except baseline 67 (the smallest group, for
which both increases and decreases were associated with more improvement than relatively
stable drinking). Many persons who drink at high levels and/or have alcohol use disorders
have more dynamic drinking patterns than those who drink at low levels. Findings from this
study suggest the possibility that patients with unstable drinking, especially those who
increase drinking greatly over time, may be at greatest risk for poor HIV disease
management. Further research is needed to investigate the influence of stable high-level
drinking on HIV disease severity.

Though we hypothesized reductions in drinking may not be reflected in measures of HIV
severity, patients who substantially decreased drinking at subsequent screening surprisingly
had greater increases in VL compared to those with stable and smaller decreases in drinking.
These findings may reflect uncontrolled alcohol use disorders, which commonly relapse and
remit; decreases in drinking among patients with alcohol use disorders can be short-lived
due to difficulty controlling drinking and may not result in immediate biological or
behavioral changes. Alternatively, reductions in drinking may have been catalyzed by
declining health (Shaper et al., 1988), thus associations observed may reflect reverse
causality. These findings could also relate to unreliable reports of decreases over time.
Known limitations to the quality of clinical alcohol screening in VA, which result in under-
detection of drinking (Bradley et al., 2011; McGinnis et al., 2016; Williams et al., 2015),
may have resulted in misclassification. Finally, it is possible that we did not have adequate
power to understand associations between changes in drinking and changes in HIV disease
severity for those with large changes due to increasingly small sample sizes.

Notably, associations between changes in drinking and changes in HIV severity measures
did not differ substantially when stratified by detectable versus suppressed VL, though
precision was limited among the former. Findings from these secondary analyses suggest the
possibility that changes in alcohol use may influence changes in HIV disease severity
regardless of baseline viral suppression. Further work is needed to investigate the potential
moderating role of adherence and other HIV self-care behaviors.

This study has several limitations. First, while minority racial/ethnic groups are well-
represented among PLWH receiving VA care, the VA population is largely older and male;
thus, findings may not generalize to younger persons and/or women. Moreover, the study
was conducted among patients receiving healthcare with documentation of key measures.
Although analyses used inverse probability weighting to account for biases arising from
differential loss to follow-up, results may not be generalizable to PLWH not engaged in
healthcare and/or not screened for unhealthy alcohol use. Second, alcohol use measurement
may have been influenced by both patient and provider-level factors (Bradley et al., 2011;
Lapham et al., 2013; McGinnis et al., 2016; Williams et al., 2015) which may have resulted
in inaccurate reflections of changes—particularly decreases—in drinking. Further research
should be conducted using gold-standard assessments of alcohol use, (e.g., timeline follow-
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back methods) and/or biomarkers (Williams et al., 2016a). Third, though we adjusted for
measured factors that could confound associations, residual confounding by unmeasured
factors is possible. Finally, while a 9-month time window for identifying outcomes data was
chosen to maximize sample size and findings were unchanged when a 6-month window was
applied, sensitivity of outcomes to the alcohol use data may be limited.

5. CONCLUSIONS

Despite these limitations, this is the first large study to our knowledge to evaluate whether
person-level changes in alcohol use were associated with concomitant changes in measures
of HIV disease severity used clinically. Findings from this individual-level evaluation of the
responsiveness of HIV disease severity to changes in drinking provide further support for the
adverse influence of alcohol use on the health of PLWH and can therefore be useful for
clinicians counseling patients about alcohol-related risks. These findings complement
previous VACS research in a smaller, recruited sample, which assessed a scaled measure of
risk for HIV disease severity and demonstrated that groups of PLWH with consistent heavy
drinking trajectories have greater likelihood of trajectories of extreme HIV disease severity
compared to PLWH with stable low drinking trajectories (Marshall et al., 2017). Future
work is needed to evaluate the independent and combined influences of varying patterns of
alcohol use (e.g., relative importance of stable versus dynamic compared to high versus low
levels drinking) over time on HIV-relevant outcomes.
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HIGHLIGHTS

. In PLWH receiving care, baseline alcohol use corresponds with HIV disease
severity

. Changes in alcohol use over time corresponded with changes in HIV disease
severity

. PLWH with stable alcohol use had the greatest improvement in HIV disease
severity.

. PLWH whose alcohol use increased over time had the smallest improvements.
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Figure 1.

Unadjusted and adjusted association between AUDIT-C change scores and change in
measures of HIV disease severity over one year among VA patients with HIV
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Figure 2.
Association* between AUDIT-C change scores and change in measures of HIV disease

severity over one year: Stratified by HIV viral suppression
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