
www.thelancet.com/hiv   Published online May 17, 2019   http://dx.doi.org/10.1016/S2352-3018(19)30076-1 1

Articles

Integrated stepped alcohol treatment for patients with HIV 
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Kendall J Bryant, David A Fiellin

Summary
Background We examined the effectiveness of integrated stepped alcohol treatment (ISAT) on alcohol use and HIV 
outcomes among patients living with HIV and alcohol use disorder.

Methods In this multisite, randomised controlled trial, conducted in five Veterans Affairs-based HIV clinics in the 
USA (Atlanta, GA; Brooklyn-Manhattan, NY; Dallas and Houston, TX; and Washington, DC), we recruited people 
living with HIV and an alcohol use disorder who were not otherwise receiving formal alcohol treatment. Patients were 
eligible if they were aged 18 years or older, HIV positive, English speaking, and met criteria for alcohol use disorder by 
the Diagnostic and Statistical Manual for Mental Disorders-IV criteria for alcohol abuse or dependence. Key exclusion 
criteria included if the patient was acutely suicidal or had a psychiatric condition that affected their ability to participate 
in counselling interventions, or if they had any medical conditions that would preclude completing the study or cause 
harm during the course of the study. Using a web-based clinical trial management system, we randomly assigned 
participants (1:1) to receive ISAT or treatment as usual; patients, investigators, and clinicians were unmasked to 
allocation. ISAT involved three steps: step 1, addiction physician management, comprising eight sessions; step 2, 
addiction physician management plus motivational enhancement therapy, comprising four sessions; and step 3, 
specialty referral. Participants were stepped up at weeks 4 and 12 if they exceeded a priori drinking criteria. Treatment 
as usual involved referral to substance use treatment services. The primary outcome was number of drinks per week 
over the past 30 days at week 24 by use of the timeline followback method, assessed in the intention-to-treat population. 
Adverse events were tracked throughout the study period in all randomly assigned participants. This trial is registered 
at ClinicalTrials.gov, number NCT01410123.

Findings Between Jan 28, 2013, and July 14, 2017, 128 of 351 patients assessed for eligibility were eligible and randomly 
assigned to receive ISAT (n=63) or treatment as usual (n=65). Mean age was 54 years (range 23–70), 125 (98%) 
of 128 participants were men, and 101 (79%) were black. 25 (20%) were lost to follow-up. In the ISAT group, of 
57 participants who did not die or withdraw, 30 (52%) advanced to step 2, and 17 (57%) of 30 advanced to step 3. 
32 (51%) of 63 participants assigned to ISAT versus 17 (26%) of 65 assigned to treatment as usual received at least 
one alcohol treatment medication (p=0·004). Participants in both groups decreased their alcohol consumption, but at 
week 24 we did not detect a difference in number of drinks per week between the groups (least squares mean 
10·4 drinks per week [SD 16·5] in the ISAT group vs 15·6 drinks per week [SD 17·6] in the treatment as usual group; 
adjusted mean difference –4·2, 95% CI –9·4 to 0·9; p=0·11). One adverse event occurred that was possibly related to 
treatment occurred in the ISAT group (headache).

Interpretation ISAT increases the receipt of alcohol treatment medications and counselling without changes in 
drinking at week 24. Strategies to implement and enhance ISAT are needed. Future efforts should focus on promoting 
ISAT with attention to enhancing patient engagement and retention in alcohol-related care.
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Introduction
Globally, alcohol use disorder causes substantial morbidity 
and mortality, especially among people living with HIV.1,2 
Evidence-based medication and counselling can safely 
and effectively treat alcohol use disorder among people 
living with HIV.3,4 However, treatments are rarely provided 
in HIV treatment settings5 despite recommendations 
by national organisations for integrated care,6 which is 
indicative of a lack of provider experience, patient priorities, 

and restricted time and resources.5 Another point of 
concern is a lack of uniform effectiveness of alcohol 
treatments that require providers to adjust treatments on 
the basis of patient response.

So-called stepped-care treatment models might help 
address alcohol use disorder among people living with 
HIV. Stepped-care models increase or step-up intervention 
components on the basis of patient response and are 
effective for treating other chronic diseases (eg, pain, 
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hypertension) in primary care.7 Such models allow for 
different treatment components to be provided by multi-
disciplinary team members with expertise complementary 
to HIV health-care provider skills. People living with 
HIV usually prefer integrated HIV and substance use 
treatment over referral to substance use treatment 
elsewhere8 and integration improves substance use 
outcomes.9 To our knowledge, few studies have assessed 
the effect of integrated10,11 and stepped treatment models12 
for alcohol use disorder, and none have done so 
specifically in HIV treatment settings. The aims of this 
study were to examine the effectiveness of integrated 
stepped alcohol treatment (ISAT) versus treatment as 
usual on alcohol use and HIV outcomes in people living 
with HIV who have an alcohol use disorder. Our primary 
hypothesis was that ISAT would lead to fewer drinks per 
week compared with treatment as usual.

Methods
Study design and participants
This randomised controlled trial, the Starting Treatment 
for Ethanol in Primary care Alcohol Use Disorder (STEP 
AUD) trial, was undertaken according to standards in 
the field,13 and the protocol and trial implementation 
have been published.14,15 We recruited participants across 
five Veteran Health Administration (VA) HIV clinics in the 
USA (Atlanta, GA; Brooklyn-Manhattan, NY; Dallas and 
Houston, TX; and Washington, DC) that actively care for 
400–1200 people living with HIV. Patients were invited 
to participate in the STEP AUD trial if they were aged 
18 years or older, HIV positive, a patient at one of the 
five participating VA HIV clinics, English speaking and 
able to provide written informed consent, and met criteria 

for alcohol use disorder by the Diagnostic and Statistical 
Manual for Mental Disorders (DSM)-IV criteria for alcohol 
abuse or dependence and assessed by use of the Mini-
Structured Clinician Interview for DSM. Patients were 
excluded if they were acutely suicidal or had a psychiatric 
condition that affected their ability to provide informed 
consent or participation in counselling interventions; were 
currently enrolled in formal treatment for alcohol use 
disorder, excluding self-help or mutual-help groups (eg, 
alcoholics anonymous); had any medical conditions that 
would preclude completing the study or cause harm 
during the course of the study; were a pregnant or 
breastfeeding woman; or were a woman who did not agree 
to use a reliable form of birth control. Since abstinence is 
recommended during pregnancy and specialty care might 
be required to achieve this goal, this final criterion was put 
in place to avoid random assignment of pregnant women 
to treatment as usual.

Participants provided written informed consent and 
were reimbursed US$25 for baseline assessments 
and $50 for follow-up assessments. The study was 
approved by Institutional Review Boards at Yale School 
of Medicine, VA Connecticut Healthcare System, and 
each participating site. The study was health insurance 
portability and accountability act compliant, and a 
certificate of confidentiality was obtained from the US 
National Institute on Alcohol Abuse and Alcoholism.

Randomisation and masking
We used a web-based clinical trial management system16 
to randomly assign eligible and consented patients (1:1) 
to ISAT or treatment as usual, stratified by site. 
The randomisation sequence was concealed via the 

Research in context

Evidence before this study
Untreated alcohol use disorder is associated with poor 
HIV outcomes in people who live with HIV and ongoing HIV 
transmission. Counselling and medication treatments are 
rarely delivered in HIV treatment settings. Additionally, 
efficacy is not uniform across patients, indicating that 
stepped treatment approaches that are responsive to 
individual patient needs might be required. We searched 
PubMed for publications in English, with no date restrictions, 
on Feb 18, 2019, for studies focused on addressing alcohol 
use in HIV using the search terms “HIV”, “alcohol”, 
and “randomized” in the title. Our search yielded 18 articles, 
none of which incorporated a stepped-care approach to 
address alcohol use in HIV treatment settings.

Added value of this study
Stepped-care models allow treatments to be tailored to patient 
responses and serve to maximise resources. We found that 
integrated stepped alcohol treatment (ISAT) was associated 
with increased receipt of alcohol treatment medications and 

counselling compared with treatment as usual for people living 
with HIV who also have an alcohol use disorder. No differences 
between groups were observed in number of drinks per week 
at 24 or 52 weeks. Compared with treatment as usual, 
at week 52 people living with HIV in the ISAT group had 
improvements in drinking outcomes, including the proportion 
of patients with no heavy drinking days, number of drinks per 
drinking day, and proportion of days abstinent, 
and HIV-related outcomes, including proportion with an 
undetectable HIV viral load. To our knowledge, this is the first 
study to assess the effectiveness of ISAT to address alcohol use 
among people living with HIV and alcohol use disorder.

Implications of all the available evidence
Based on the literature to date, alcohol treatments can be 
feasibly delivered in HIV treatment settings and produce 
modest benefits on alcohol and HIV outcomes. Stepped-care 
strategies warrant enhancement and future implementation to 
optimise outcomes among people living with HIV with alcohol 
use disorder.
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computer program. Masking of patients, clinicians, 
research assistants, and investigators to assignment was 
not possible because of the nature of the intervention 
and staffing logistics.

Procedures
Regardless of treatment group, participants could receive 
any non-study services recommended by VA clinicians. 
ISAT interventions were stepped up at predefined 
timepoints on the basis of a priori criteria. Because this 
was an effectiveness trial, neither patients nor providers 
were specifically incentivised to attend or complete 
sessions as part of ISAT. ISAT was provided by VA 
clinicians and occurred in HIV clinics (ie, co-located) 
whenever possible.

The ISAT intervention involved three steps. Step 1 
consisted of addiction physician management, which 
focused on providing medication management along 
with alcohol treatment medications, an efficacious but 
under utilised treatment option. Addiction physician 
management was provided by addiction psychiatrists 
consistent with medication management used with 
buprenorphine in primary and HIV care. After an 
initial assessment visit, subsequent 20 min visits were 
scheduled weekly for 2 weeks, then every other week for 
4 weeks, and then once monthly up to a total of 
eight sessions over a 24 week treatment period. Alcohol 
treatment medications were prescribed at the discretion 
of the addiction psychiatrist, with instruction to prioritise 
US Food and Drug Administration (FDA) approved 
options (ie, disulfiram, acamprosate, naltrexone) over 
non-FDA approved options (ie, topiramate, baclofen, 
gabapentin) when possible.

At the week 4 assessment, patients who reported heavy 
drinking (defined for men as five drinks or more per day 
and for women as four drinks or more per day) on one 
or more days during the previous 14 days by the 
timeline followback method,14 were stepped up to step 2, 
which provided addiction physician management plus 
four sessions of psychologist-delivered motivational 
enhance  ment therapy. Motivational enhancement therapy 
sessions were scheduled every other week over the course 
of 6 weeks and were manual guided with adaptations 
for people living with HIV.14 Motivational enhancement 
therapy was chosen as the behavioural intervention 
because of its appropriateness for addressing patients 
with low motivation to change their drinking behaviour. 
Skill building techniques, consistent with cognitive 
behavioural therapy, were used as indicated if patients 
exhibited motivation.

At week 12, patients reporting heavy drinking at 
least once in the previous 14 days who had been 
advanced to step 2 were advanced to step 3. Step 3 
included referral to a higher level of specialty services 
(eg, intensive outpatient or residential treatment) at the 
addiction psychiatrists’ discretion and depending on 
local resources.

At the VA HIV clinic, every patient followed up in a 
primary care clinic (such as an HIV clinic) is screened 
annually with an alcohol use disorder identification test 
for consumption (AUDIT-C) via a nurse-driven clinical 
reminder. This reminder includes prompts to undertake 
brief interventions or referral to addiction treatment as 
indicated.17 

For patients enrolled in the study and randomly 
assigned to treatment as usual, the HIV provider or 
clinic director, or both, were notified that their patient 
met criteria for alcohol use disorder and should be 
considered for referral to VA alcohol treatment services 
at study entry.

For all participants, at baseline we determined their 
AUDIT-C score and if the score was greater than 4 for 
men, or greater than 3 for women and men older than 
65 years, they were assessed for the presence of alcohol 
use disorder on the basis of DSM-IV criteria for 
alcohol abuse and alcohol dependence. We collected 
self-reported alcohol use using the timeline followback 
method and phosphatidylethanol concentration. We 
also recorded their employment status, as employment 
during the past 3 years assessed on the basis of 
the employment item in the Addiction Severity Index 
Lite-CF;14 whether they smoked cigarettes by asking “Do 
you now smoke cigarettes (as of 1 month ago)?”; other 
substance use in the past 30 days, assessed on the basis 
of the Addiction Severity Index Lite-CF; hepatitis C 
co-infection status based on positive antibody and 
detectable hepatitis C virus (HCV) RNA viral load; 
fibrosis-4 score, a non-invasive measure of liver fibrosis 
calculated on the basis of aspartate aminotransferase, 
alanine aminotransferase, and platelets with scores 
greater than 1·45 indicative of liver fibrosis; depressive 
symptoms, determined by use of the Patient Health 
Questionnaire-9, with a score higher than 9 defined as 
having depressive symptoms.14 HIV-related measures at 
baseline were Veterans Aging Cohort Study Index 
(VACS Index; a validated measure of morbidity and 
mortality, with higher scores associated with increasing 
mortality risk);2 HIV viral load, with a detectable load 
defined as 50 copies per mL or more; and CD4 cell 
count.

We implemented procedures to monitor intervention 
fidelity and adherence. After initial training of psychiatrists 
and psychologists, the study team offered ongoing super-
vision and monitoring by teleconferences held every 
1–2 months, provided structured encounter forms to guide 
intervention sessions, and did two site visits per site. 
Motivational enhancement therapy sessions were digitally 
recorded and a subset was reviewed with feedback 
provided by a study psychologist (NBH, CJC). We tracked 
the number of sessions attended for every participant. We 
analysed pharmacy data to assess prescription of alcohol 
treatment medications in the 6 months before random 
assignment to treatment until 52 weeks after assignment. 
All reported adverse events were reviewed by the local site 
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principal investigator and classified on the basis of 
whether it was study related and by severity per standard 
Institutional Review Board guidance.

Outcomes
Consistent with previous literature,13 the primary outcome 
was drinks per week over the past 30 days at week 24 by 
the timeline followback method. To assess receipt of the 
intervention, we assessed the proportion of participants 
who completed ISAT sessions and receipt of alcohol 
treatment medication.

Additional drinking outcomes at week 24 and based on 
the past 30 days by the timeline followback method 
included the proportion of participants with no heavy 
drinking days, number of drinks per drinking day, and 
proportion of days abstinent; and phosphatidylethanol 
concentration (an alcohol biomarker that reflects past 
21 days of alcohol consumption, with higher concentrations 
associated with greater alcohol use). HIV outcomes were 
VACS Index score2 and undetectable HIV viral load 
(HIV RNA <50 copies per mL). We additionally assessed 

durability of the intervention by examining outcomes at 
week 52 (except for phosphatidylethanol concentration, 
which was only collected at baseline and week 24). 
Phosphatidylethanol was not used to determine study 
eligibility and neither clinicians nor coordinating centres 
monitored phosphatidylethanol concen trations during the 
study. Health-care use outcomes were receipt of VA-based 
addiction treatment services (including alcohol treatment 
medications and outpatient and inpatient treatment 
services), all-cause emergency department visits, and 
admission to hospital were assessed by use of electronic 
medical record (EMR) data. Additional outcomes of 
psychosocial and multi substance use outcomes consistent 
with the overall study aims will be reported separately.

Safety was assessed by tracking adverse events in all 
participants who were randomly assigned to treatment.

Statistical analysis
To detect a mean difference of 15 drinks per week between 
the two treatment groups and given a conservative SD 
of 30,18–20 a sample size of 64 participants in each group 
was needed to have 80% power at the two-sided 
0·05 significance level. To account for a 20% dropout 
rate, our target enrolment number was 160 participants. 
Because of slower than expected accrual, we enrolled 
128 participants, providing 80% power to detect a 
difference of 16·8 drinks per week. We used descriptive 
statistics to describe baseline characteristics of the 
treatment groups, report attendance at scheduled inter-
vention visits, and the proportion of participants who 
received alcohol treatment medications.

Our primary analysis was based on an intention-to-
treat analysis, including all participants in the group to 
which they were randomly assigned. We defined a 
participant as lost to follow-up if they did not have any 
assessment at week 24 and afterwards through to 
week 52. We used linear mixed-effects models to assess 
number of drinks per week, number of drinks per 
drinking day, proportion of days abstinent, and VACS 
Index, with the assumption that missing data occurred 
at random. Analyses included fixed effects for inter-
vention (ISAT vs treatment as usual), time (4, 12, 24, 
and 52 weeks), and the interaction of intervention with 
time. Additional fixed effects included the baseline 
covariates of baseline outcome level, VACS Index score, 
and site. We included random intercept and time effects 
for each participant with an unstructured covariance 
pattern for serial correlation, and present data for the 
primary outcome as least squares means with 95% CIs. 
We used linear contrasts to estimate intervention group 
differences and 95% CIs at week 24 (primary outcome) 
and week 52. We used linear regression analyses to 
compare 24-week differences in phosphatidylethanol 
concentrations. For binary outcomes, we used 
generalised linear mixed-effects models with the logit 
link function. In sensitivity analyses focused on the 
primary outcome, we excluded participants with a 

Figure 1: Trial profile
ITT-intention-to-treat. ISAT=integrated stepped alcohol treatment. *Attended at least one addiction physician 
management or motivational enhancement therapy visit. †Lost to follow-up was defined as not completing the 
assessment at week 24 or any assessments thereafter, or both.

46 received allocated 
intervention*

63 included in analysis 
(ITT population)

17 did not receive intervention
1 withdrew due to protocol 

deviation
2 withdrew

15 due to participant or 
interventionist reason, 
or both

6 lost to follow-up†
5 withdrew

1 due to protocol reason
4 due to patient preference

1 death

65 included in analysis 
(ITT population)

13 lost to follow-up†

351 assessed for eligibility 

128 randomly assigned to treatment

223 excluded
5 eligible but not enrolled

218 did not meet drinking criteria

63 assigned to ISAT 65 assigned to treatment 
as usual
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baseline phos phatidylethanol con cen tration of below 
8 ng/mL. 

We did post-hoc adherence-adjusted analyses, in which 
we adjusted for intervention adherence to determine the 
effect of ISAT that would have been observed if all 
participants maintained an adequate level of intervention 
adherence. We used a marginal structural model approach 
that employs inverse probability weights based on an 
individual’s propensity to adhere throughout the study.21 
This approach creates a pseudo popu lation that removes 
the confounding effects of adherence. The adequate level 
of compliance was chosen to be attendance of at least 
30% of expected ISAT visits, which was the average level 
of visit completion. Stabilised probability weights for less 
than 30% adherence to ISAT interventions were created 
from pooled logistic regression across each time period 
(ie, weeks 4, 12, and 24) with baseline (age, number 
of drinks per week, race, site, HIV viral load, other 
substance use, education, and employment) and time-
varying (current and previous number of drinks per 
week) covariates. The marginal structural model was 
then imple mented by weighted generalised estimating 
equations. 

All analyses involved two-tailed tests of significance and 
were done using SAS version 9.4 (SAS Institute, Cary, 
NC, USA). The study was registered at ClinicalTrials.gov, 
number NCT01410123.

Role of the funding source
STEP trial researchers (EJE, SAM, NBH, CJC, JD, YD, 
LEF, PGO, RB, CLG, VCM, DR, MCR-B, MSS, JPT, ACJ, 
and DAF) had primary responsibility for study design, data 
collection, data analysis, data interpretation, and writing of 
the manuscript. National Institute on Alcohol Abuse and 
Alcoholism staff (KJB) collaborated in the design of the 
study and provided comments for consideration in drafts 
of the mansucript. The corresponding author had full 
access to all the data in the study and all authors had final 
responsibility for the decision to submit for publication.

Results
Between Jan 28, 2013, and July 14, 2017, of 351 patients 
assessed for eligibility, 128 were randomly assigned to 
ISAT (n=63) or treatment as usual (n=65; figure 1). 
Despite a multipronged approach,14 we did not reach the 
target of 160 participants. Of 128 participants, 25 (20%) 
were lost to follow-up and 103 (80%) completed the study, 
with 113 (88%) providing data at week 4, 107 (84%) at 
week 12, 98 (77%) at week 24, and 74 (58%) at week 52. 
Five participants withdrew during the study and one died 
because of non-study-related morbidities.

The mean age was 54 years (range 23–70), 125 (98%) of 
128 were men, and 101 (79%) were black. The mean 
AUDIT-C score was 8 (SD 2) and mean number of drinks 
per week was 32 (SD 25). Baseline characteristics of 
participants randomly assigned to ISAT and treatment as 
usual did not differ, with the exception that participants 

assigned to ISAT were less likely to smoke cigarettes 
than those assigned to treatment as usual (60% [38 of 63] 
vs 77% [49 of 65]; table 1).

Both groups reported decreased drinking over time. At 
week 24, we did not see a difference between the ISAT 

Integrated stepped 
alcohol treatment 
group (n=63)

Treatment as 
usual group 
(n=65)

Sex

Male 62 (98%) 63 (97%)

Female 1 (2%) 2 (3%)

Race

White 12 (19%) 12 (18%)

Black 49 (78%) 52 (80%)

Other 2 (3%) 1 (2%)

Ethnicity

Hispanic 3 (5%) 7 (11%)

Other 60 (95%) 58 (89%)

Age, years 55·5 (9·0) 52·0 (12·0)

Education

High school or less 29 (46%) 30 (46%)

More than high school 34 (54%) 35 (54%)

Marital status 

Married or a domestic 
partner 

10 (16%) 15 (23%)

Single or other 53 (84%) 50 (77%)

Employment status

Employed 27 (43%) 37 (57%)

Retired or disabled 24 (38%) 18 (28%)

Student 1 (2%) 3 (5%)

Unemployed or unable 
to work

11 (17%) 7 (11%)

Alcohol-related measures

AUDIT-C score 7·4 (2·0) 8·0 (2·1)

Alcohol abuse 20 (32%) 15 (23%)

Alcohol dependence 43 (68%) 50 (77%)

Other substance use, past 30 days

Smoke cigarettes 38 (60%) 49 (77%)

Cannabis 20 (32%) 21 (32%)

Cocaine 12 (19%) 14 (22%)

Heroin 0 1 (2%)

Prescription opioids 1 (2%) 5 (8%)

Comorbid conditions and biomarkers

Hepatitis C co-infection 18 (30%) 15 (23%)

Fibrosis-4 score >1·45* 36 (57%) 34 (52%)

Depressive symptoms 22 (35%) 16 (25%)

HIV-related measures*

VACS Index score* 28 (18–41) 24 (13–39)

Detectable HIV viral load* 21 (33%) 24 (37%)

CD4 count, cells per µL* 590 (369–724) 496 (343–670)

Data are n (%), mean (SD), or median (IQR). AUDIT-C=alcohol use disorder 
identification test for consumption. VACS Index=Veterans Aging Cohort Study 
Index. *Laboratory testing done within 30 days before randomisation date.

Table 1: Baseline characteristics
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and treatment as usual groups in number of drinks 
per week over the past 30 days (least squares mean 
10·4 drinks per week [SD 16·5] in the ISAT group vs 

15·6 drinks per week [SD 17·6] in the treatment as 
usual group; adjusted mean difference –4·2, 95% CI 
–9·4 to 0·9; p=0·11; figure 2A; appendix p 3). These 
findings were consistent at week 52.

For step 1, the proportion of attended visits ranged 
from a maximum at the first visit (40 [65%] of 62) to a 
minimum at the eighth visit (four [7%] of 57 who were 
eligible for a visit [ie, alive and still in study]; figure 3). 
Among those who advanced to step 2 (n=30), over a 
third attended the first visit, whereas less than a quarter 
attended the fourth visit (figure 3). 30 (52%) of 57 ISAT 
participants who were still in the study at week 8 met 
criteria to step up to step 2 and 17 (57%) of 30 participants 
who were eligible (ie, still in the study) met criteria to 
step up to step 3. At week 24, participants assigned 
to ISAT were more likely to have received naltrexone 
or acamprosate than those in the treatment as usual 
group (table 2). We saw no significant difference in 
the proportion of participants who received disulfiram, 
topiramate, baclofen, or gabapentin by treatment group 
at any timepoint. Few adverse events occurred and only 
one headache in the ISAT group was considered to 
be possibly study related, with all other adverse events 
considered unlikely to be related (appendix p 2).

We saw no difference in the proportion of participants 
with no heavy drinking days in the ISAT group 
compared with the treatment as usual group at week 24, 
but at week 52 the proportion was higher in the ISAT 
group than in the treatment as usual (figure 2B). The 
number of drinks per drinking day was similar among 
those in the ISAT group and in the treatment as usual at 
week 24, but was lower in the ISAT at week 52 
(appendix p 3). The proportion of days abstinent was not 
significantly higher among those in the ISAT than 
among those in the treatment as usual at week 24; this 
difference increased and became signi ficant at week 52. 
At week 24, phosphatidylethanol concen trations did not 
differ between participants in the ISAT and treatment as 
usual groups (appendix p 3). 

At week 24, participants in the ISAT group had similar 
VACS Index scores to those in the treatment as usual 
group. These findings were consistent at week 52 
(appendix p 3). The proportion of participants with an 
undetectable HIV viral load did not differ between the 
groups at week 24; however, the proportion was higher 
at week 52 in the ISAT group than in the treatment as 
usual group (appendix p 3).

With regards to health-care use, at week 24, participants 
in the ISAT group were more likely to have participated 
in formal outpatient alcohol-treatment services than 
those in the treatment as usual group (appendix p 4). 
The ISAT and treatment as usual groups did not differ in 
number of emergency department visits at weeks 24 
or 52, but the ISAT group had non-significantly fewer 
admissions to hospital at week 24 than the treatment 
as usual group did. These findings were consistent at 
week 52 (appendix p 4).

Figure 2: Drinking outcomes
(A) Drinks per week over the past 30 days, and (B) proportion of participants 
with no heavy drinking days over the past 30 days. Datapoints are least square 
means or proportions, with whiskers denoting 95% CIs.
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In the post-hoc adherence analysis, adequate adherence 
with the ISAT intervention (ie, attendance at least 30% of 
intervention visits) resulted in fewer drinks per week at 
24 weeks than treatment as usual (least squares mean 
7·73 drinks per week [SD 2·30] vs 15·56 drinks per week 
[SD 2·14]; adjusted mean difference –7·83, 95% CI 
–14·29 to –1·39; p=0·017). In the sensitivity analyses 
excluding patients with a baseline phosphatidylethanol 
value of less than 8 ng/mL, results from analyses 
examining differences by treatment group on drinking 
outcomes were similar to the main analyses (data not 
shown).

Discussion
In this sample of people living with HIV and alcohol 
use disorder receiving treatment in HIV clinics, ISAT 
resulted in increased receipt of alcohol treatment 
medication, counselling, and formal outpatient alcohol 
treatment services with delayed improvements in some 
drinking outcomes and HIV-related outcomes compared 
with treatment as usual. Although we did not detect 
differences in the number of drinks per week at week 24 
or 52 between the groups, we observed improvements by 
week 52 in the proportion of patients with no heavy 
drinking days, number of drinks per drinking day, and 
proportion of days abstinent. We also observed that 
participants randomly assigned to ISAT were more likely 
to achieve an undetectable HIV viral load by week 52 
than those in the treatment as usual group. Moreover, 
the value of a stepped-care strategy was shown because 
nearly half of participants assigned to the ISAT group 
met criteria for step 2 and a quarter advanced to step 3. 
Given the lack of provision of alcohol treatments in HIV 
treatment settings,5,22 our post-hoc adherence-adjusted 
analyses, week 52 results, and findings on alcohol 
consumption and HIV outcomes indicate that ISAT 
has promise, especially when patients receive treatment 
services.

The adverse effect of alcohol on the HIV care continuum 
and other health outcomes among people living with 
HIV is well documented. Yet, few studies have sought to 
integrate alcohol treatment into HIV settings, and have 
generally focused on promoting either counselling or 
medication-based interventions.4,23,24 We note, however, that 
medication combined with counselling for the treatment 
of alcohol use disorder is standard of care.25 The STEP AUD 
trial extends these findings by providing evidence for a 
new approach to coupling alcohol treatment in a manner 
that is responsive to patient needs. Furthermore, ISAT 
can be adapted to site-specific resources—eg, addiction 
physician management is designed to be provided by 
a trained HIV care provider, a specialist in addiction 
medicine, or an addiction psychiatrist depending on 
resources. Additionally, addiction physician management 
allows flexibility regarding which medication is prescribed 
and is adaptable if new medi cations become available. 
Similarly, the motivational enhancement therapy sessions 

could be provided by anyone trained in motivational 
interviewing (eg, social worker, psychologist).

Our findings also provide insight into treatment of 
alcohol use disorder among patients primarily identified 
via screening rather than seeking alcohol treatment. 
Despite the integrated nature of the intervention and a 
multipronged approach to recruitment,14 we did not reach 
the target of 160 participants and visit adherence did not 
meet expectations. Notably, our study was focused on 
people living with HIV attending routine visits, many of 
whom might have low motivation to address alcohol use 

Integrated 
stepped alcohol 
treatment group 
(n=63)

Treatment as 
usual group 
(n=65)

p value*

Any alcohol treatment medication*

Baseline 11 (17%) 10 (15%) 0·75

Week 4 20 (32%) 4 (6%) 0·0002

Week 24 32 (51%) 17 (26%) 0·0041

Week 52 16 (25%) 13 (20%) 0·47

Disulfiram

Baseline 0 0 ··

Week 4 1 (2%) 0 0·49

Week 24 2 (3%) 0 0·24

Week 52 0 0 ··

Acamprosate

Baseline 0 0 ··

Week 4 1 (2%) 0 0·49

Week 24 6 (10%) 0 0·011

Week 52 0 0 ··

Naltrexone

Baseline 0 1 (2%) ··

Week 4 12 (19%) 0 0·0002 

Week 24 20 (32%) 5 (8%) 0·0007

Week 52 4 (6%) 5 (8%) 1·00

Topiramate

Baseline 0 0 ··

Week 4 1 (2%) 0 0·49

Week 24 0 1 (2%) 1·00

Week 52 0 1 (2%) 1·00

Baclofen

Baseline 3 (5%) 1 (2%) ··

Week 4 1 (2%) 0 0·49

Week 24 1 (2%) 1 (2%) 1·00

Week 52 1 (2%) 1 (2%) 1·00

Gabapentin

Baseline 9 (14%) 9 (14%) ··

Week 4 6 (10%) 4 (6%) 0·53

Week 24 12 (19%) 14 (22%) 0·73

Week 52 11 (17%) 12 (18%) 0·88

Data are n (%). *Based on receipt of disulfiram, acamprosate, naltrexone, 
topiramate, baclofen, or gabapentin. 

Table 2: Alcohol treatment medications received in the past 6 months at 
baseline and follow-up, by treatment group 
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given their underappreciation of its potential harms.26–28 
Additionally, although nearly 45% of patients in the ISAT 
group at week 24 accepted an FDA-approved medication 
for alcohol use disorder and 51% received any medication 
for alcohol, many did not. Furthermore, just a third 
of the patients attended at least two motivational 
enhancement therapy sessions. Although ISAT is an 
important improvement in the provision of interventions 
to address alcohol use, barriers to providing treatment 
exist. These barriers likely reflect patient, provider, and 
logistical factors.15,27 Notably, we found in our post-hoc 
analyses that if patients in the ISAT group had attended at 
least 30% of scheduled visits, significant decreases in 
drinks per week would have been achieved with findings 
favouring ISAT across outcomes overall. Also, delayed 
effects of ISAT were observed on important drinking and 
HIV-related outcomes regardless of treatment adherence. 
Together, our data support the need for integrating 
alcohol treatments with a stepped-care approach in HIV 
treatment settings as an important strategy for improving 
both drinking and HIV outcomes in this population.

Our study has important strengths. First, it was run 
at five sites, and we found no effect on our outcomes 
when adjusting for site. Second, we recruited patients 
who were not seeking alcohol treatment, which reflects 
a common phenomenon in HIV clinics. Third, ISAT is 
a novel and flexible approach to addressing alcohol 
use that could have implications for primary care 
and elsewhere (eg, HCV treatment settings). Finally, 
we augmented patient assessments with EMR data to 
capture process measures (ie, medication receipt) and 
laboratory data.

However, our study should be interpreted in the 
context of its limitations. First, predominantly men 
were enrolled, and second, our study was run in VA-
based HIV clinics, and so the findings might not be 
generalisable to the general population of people living 
with HIV with alcohol use disorder treated in 
non-VA based settings. However, Ryan White HIV/
AIDS Program funding promotes an infrastructure for 
supporting mental health and substance use treatment 
services in the USA for patients with the greatest needs 
through diverse settings; hence, people with HIV are 
more likely to have access to substance use and mental 
health treatment services than those without HIV. 
Third, phosphatidylethanol was not used to determine 
study eligibility, verify self-report, or as part of 
clinical care. Not all patients had high concentrations 
of phosphatidylethanol at study entry, indicating self-
report could be misleading. Because phosphatidylethanol 
as a biomarker of alcohol consumption is relatively new 
and not routinely used in clinical trials or clinical 
care, its use here supplemented self-report of alcohol 
consumption. Phosphatidylethanol in addition to self-
report can identify patients with increased mortality 
risk.29 Notably, our findings did not vary when 
patients with phosphatidylethanol concen trations below 

8 ng/mL were excluded (data not shown). Fourth, nearly 
20% of participants were lost to follow-up. Missing data 
are common in alcohol treatment studies, and we 
applied robust methods that are standard in the field to 
reduce missing data and achieved an 80% completion 
rate.13,30 Finally, we did not achieve our enrolment target 
and therefore type II error is possible.

In conclusion, ISAT increases alcohol treatment 
receipt among people living with HIV with alcohol use 
disorder with evidence of delayed effects on drinking 
and HIV outcomes. Efforts to promote implementation 
of and adherence to ISAT in HIV treatment settings are 
warranted.
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