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Abstract

Background: There is no known safe level of alcohol use among patients with HIV and liver 

disease. We examined the effectiveness of integrated stepped alcohol treatment (ISAT) on alcohol 

use, HIV, and liver outcomes among patients with HIV and liver disease.

Methods: In this multi-site, randomized trial conducted between January 28, 2013 through July 

15, 2016, we enrolled 95 patients with HIV and liver disease [defined as having active hepatitis C 

infection or FIB-4 score>1.45]. ISAT (n=49) involved: Step 1- Brief Negotiated Interview with 

telephone booster, Step 2- Motivational Enhancement Therapy, and Step 3- Addiction Physician 

Management. Treatment as usual (TAU) (n=46) involved receipt of a health handout plus routine 

care. Analyses were conducted based on intention to treat.

Results: Among ISAT participants, 55% advanced to Step 2, among whom 70% advanced to 

Step 3. Participants randomized to ISAT and TAU increased abstinence (primary outcome) over 

time. Abstinence rates were non-significantly higher by self-report (38% vs. 23%, adjusted odds 

ratio [AOR] [95% CI]= 2.6 [0.8, 9.0]) and phosphatidylethanol (43% vs. 32%, AOR [95% CI]= 

1.8 [0.5, 6.3] among those randomized to ISAT vs. TAU at week 24. VACS Index scores (AMD 

[95% CI]= 1.1 [−3.2, 5.5]) and the proportion with an undetectable HIV viral load (AOR [95% 

CI]= 0.3 [0.1, 1.3]) did not differ by group at week 24 (p values >0.05). ISAT had non-

significantly lower FIB-4 scores (adjusted mean difference [AMD] [95% CI]= −0.2 [−0.9, 0.5]), 

ALT (AMD [95% CI]= −7 [−20, 7]) and AST (AMD [95% CI]= −4 [−15, 7]) at week 24 

compared to TAU.

Conclusion: ISAT is feasible and potentially effective at enhancing delivery of evidence-based 

alcohol treatment to promote alcohol abstinence and improve liver biomarkers among patients 

with HIV and liver disease.
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1. INTRODUCTION

Globally, liver disease is a leading cause of morbidity and mortality among people with HIV 

(PWH) (Farahani, Mulinder, Farahani, & Marlink, 2017). In addition to HIV-related causes 

(e.g., antiretroviral therapy [ART] toxicities), this is driven by viral hepatitis, particularly 

hepatitis C virus (HCV), with an estimated 2.75 million people worldwide estimated to be 

co-infected with HCV and HIV (World Health Organization).

Alcohol use contributes to increased risk of liver fibrosis, hepatocellular carcinoma, and 

death (Lim et al., 2014; McGinnis et al., 2006). Alcohol synergistically interacts with viral 

infections to increase viral replication and undermines efforts along the care continuum to 

promote HIV viral suppression (Fuster & Samet, 2018; Marcus et al., 2018; Williams et al., 

2018). Because of this, there is no known safe level of alcohol use among patients with HIV/
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HCV-coinfection or liver fibrosis regardless of etiology and guidelines recommend alcohol 

abstinence among patients with liver disease. The challenge of getting patients with such 

low levels of alcohol use to consider abstinence cannot be overstated. Most interventions to 

decrease alcohol consumption have focused on patients with established alcohol use disorder 

who are motivated by life events to achieve abstinence. Similarly, brief interventions have 

focused on “at-risk” drinking, as defined by the National Institute of Alcohol Abuse and 

Alcoholism (NIAAA) (National Institute on Alcohol Abuse and Alcoholism). No studies 

have targeted drinking in individuals with moderate alcohol use (i.e., levels of use below at-

risk levels and not consistent with alcohol use disorder) and liver disease with a goal of 

abstinence (Khan et al., 2016; Sims, Maynard, & Melton, 2016).

There are a number of evidence-based counseling and medication treatment options 

available to address alcohol use among patients with HIV and liver disease (Fuster & Samet, 

2018). Yet, patients often fail to receive alcohol-related treatment (Fultz et al., 2003) and are 

frequently unaware of the health risks associated with their alcohol use (Elliott, 

Aharonovich, O’Leary, Johnston, & Hasin, 2014). To address this problem, models of care 

that result in integration of alcohol treatment into specialty settings (e.g., HIV or liver 

treatment settings) are recommended (Institute of Medicine, 2005; SAMHSA-HRSA Center 

for Integrated Health Solutions; Singal, Bataller, Ahn, Kamath, & Shah, 2018). However, 

given variability in patient response to alcohol treatment, models of care that are flexible and 

responsive for individual patients are needed. Such “stepped care models,” whereby the 

intensity of services increases for patients with suboptimal treatment responses, have been 

applied to multiple chronic health conditions (e.g., chronic pain, depression and 

hypertension) (Bair et al., 2015; van Straten, Hill, Richards, & Cuijpers, 2015) and offer a 

potential strategy to optimize alcohol treatment (M. B. Sobell & Sobell, 2000).

To date, there have been a paucity of studies focused on integrating alcohol treatment into 

specialty care settings to specifically reach patients with HIV and liver disease. A few prior 

efforts have focused on integrating alcohol treatment with HCV (Khan et al., 2016; 

Proeschold-Bell et al., 2018; Sims et al., 2016) and HIV (Edelman et al., 2018; Hasin et al., 

2013; Kahler et al., 2018; Korthuis et al., 2017; Springer et al., 2017) care for patients with 

unhealthy alcohol use (i.e. the spectrum of alcohol use ranging from at-risk drinking to 

alcohol use disorder). To our knowledge, previous studies have not targeted patients with 

HIV and liver disease, focused on lower alcohol use risk levels, or included a stepped care 

model. Thus, the goals of the present study were to examine the effectiveness of a stepped 

care model to address alcohol use among patients with HIV and liver disease who report 

moderate alcohol use in a manner that is integrated into their ongoing healthcare within HIV 

treatment settings. We hypothesized that integrated stepped alcohol treatment (ISAT) would 

be associated with improved drinking and health outcomes compared to treatment as usual.

2. METHODS

2.1 Settings and Participants

The Starting Treatment for Ethanol in Primary Care (STEP) Moderate Alcohol Use with 
Liver Disease (MALD) Trial was conducted as part of three parallel trials addressing 

different levels of alcohol-related risk in patients with HIV; these two other trials separately 
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enrolled patients who met criteria for at-risk drinking or alcohol use disorder (Edelman et 

al., 2019; Edelman et al., 2017). The trial was conducted according to standards in the field 

(Witkiewitz, Finney, Harris, Kivlahan, & Kranzler, 2015), and the protocol and 

implementation experiences have been reported (Edelman et al., 2016; Edelman et al., 2019; 

Edelman et al., 2017). From January 28, 2013 through July 15, 2016, we recruited 

participants across five Veterans Health Administration (VA) Infectious Disease (HIV) 

Clinics to participate in the STEP MALD Trial. Patients, the majority of whom were not 

seeking treatment for their alcohol use, were recruited into the study using a multi-pronged 

approach.

Patients were eligible if they met the following criteria: 1) were HIV positive; 2) received 

care at one of the five participating Veterans Health Administration (VA) HIV Clinics; 3) 

English speaking and were able to provide written informed consent; and 4) reported any 

alcohol consumption in the past 30 days AUDIT-C >0 (Bush, Kivlahan, McDonell, Fihn, & 

Bradley, 1998) and by Timeline Followback [TLFB] (L. C. Sobell & Sobell, 1996) and 5) 

were either hepatitis C virus co-infected (confirmed by HCV antibody and presence of 

detectable HCV RNA viral load) or had evidence of liver fibrosis (defined as FIB-4 score 

>1.45) (Lim et al., 2014; Sterling et al., 2006) (Figure 1).

Patients were excluded if they met the following criteria: 1) met criteria for at-risk drinking 

(alcohol consumption defined for men less than or equal to 65 years old as drinking an 

average of 14 or more drinks per week or 4 or more drinks per occasion, or for women and 

men older than 65 years old as 7 or more drinks per week or three or more drinks per 

occasion during the past 30 days by TLFB) (National Institute on Alcohol Abuse and 

Alcoholism) or alcohol use disorder (by the mini-SCI D) (American Psychiatric Association, 

2013); 2) were acutely suicidal or with a psychiatric condition that affected their ability to 

provide informed consent or participate in counseling interventions; 3) were currently 

enrolled in formal treatment for unhealthy alcohol use, excluding self or mutual-help groups 

(e.g., Alcoholics Anonymous); 4) had any medical condition(s) that would preclude 

completing the study or cause harm during the course of the study; and 5) were a pregnant or 

nursing woman, or woman of child-bearing potential 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 

randomizing pregnant women to treatment as usual.

Participants provided written and informed consent and were reimbursed $25 for baseline 

assessments and $50 for follow-up assessments. The study was approved by Institutional 

Review Boards at Yale, VA Connecticut Healthcare System, and each participating VA site. 

The study was Health Insurance Portability and Accountability Act (HIPAA) compliant, and 

a Certificate of Confidentiality was obtained from NIAAA. The study was registered at 

www.clinicaltrials.gov (ClinicalTrials.gov identifier: NCT01410123).

2.2 Treatment Conditions

Eligible and consented patients were randomized to ISAT versus treatment as usual (TAU). 

Regardless of treatment group, participants could receive any non-study services 

recommended by VA clinicians.
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2.3 Integrated Stepped Alcohol Treatment

ISAT interventions were stepped up at pre-defined time points based on a priori criteria and 

delivered over the course of a 24-week period. Because this was an effectiveness trial, 

neither patients nor providers were specifically incentivized to attend or complete sessions 

as part of ISAT. ISAT was provided by VA clinicians and whenever possible occurred in the 

HIV clinics (i.e., co-located), where patients received their routine HIV care.

2.3.1 Step 1—Step 1 consisted of a brief psychosocial intervention, the Brief Negotiated 

Interview (BNI) delivered by an onsite social worker. This manual-guided brief intervention 

is based upon principles of motivational interviewing and the stages of change model of 

behavior change. The BNI has demonstrated efficacy in decreasing alcohol use in patients 

with at-risk drinking (D’Onofrio et al., 2012). For this trial, the content was modified to 

include HIV and HCV specific content.

The main goals of the session, designed to be 15 to 20 minutes long, were to: 1) decrease 

participant ambivalence to reduce alcohol use by reviewing the participant’s perceptions 

regarding pros and cons of alcohol use and providing tailored feedback regarding the impact 

of alcohol on the participant’s medical conditions using the STEP Trials Feedback Form and 

2) negotiate strategies for change based on the participant’s readiness to change. Participants 

were also referred to web-based resources for help. Modeled after Project TREAT (Fleming, 

Barry, Manwell, Johnson, & London, 1997), a telephone booster designed to be 15 to 20 

minutes in duration occurred 2 weeks after the BNI session. This was also conducted by the 

social worker and, following a similar structure as the BNI, was designed to review 

participant progress and challenges towards meeting their drinking goals.

2.3.2 Step 2—At the week 4 research assessment, those reporting any alcohol use in the 

prior 14 days by TLFB (L. C. Sobell & Sobell, 1996) were advanced to Step 2, which 

provided four sessions of psychologist-delivered Motivational Enhancement Therapy 

(MET). MET sessions, scheduled every other week over the course of six weeks, were 

manual-guided with content tailored to PWH (Maisto et al., 2001). Grounded in motivational 

interviewing and the stages of change model for behavior change, the psychologists 

employed reflective listening to help elicit participant-centered reasons to decrease their 

alcohol use; promoted skill-building as indicated; provided individual-level feedback 

regarding the potential impact of alcohol on the participant’s health (e.g., increased liver 

function tests); and offered web-based resources for self-help.

2.3.3. Step 3—At week 12, those who were advanced to Step 2 and who reported any 

alcohol use in the prior 14 days, were advanced to Step 3. Step 3 included Addiction 

Psychiatrist-delivered Addiction Physician Management (APM) with an emphasis on 

consideration of medications to decrease alcohol use with medical management, consistent 

with the approach used to provide buprenorphine for treatment of opioid use disorder in HIV 

treatment settings (Fiellin et al., 2006; Tetrault et al., 2012). Following an initial assessment 

visit, subsequent visits were scheduled weekly for two weeks, every other week for four 

weeks and then monthly for a total of five visits.
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2.4 Treatment as Usual

As part of recommended care in the VA, for every patient followed in a primary care clinic, 

including HIV clinics, providers are prompted to be screened annually with an AUDIT-C via 

a clinical reminder. This reminder includes prompts to conduct brief interventions or referral 

to addiction treatment as indicated (U.S. Department of Veteran Affairs, 2011). In addition, 

participants received a health handout that includes advice about drinking in the context of 

general health advice (e.g., smoking cessation, exercise).

2.5 Assignment of Treatment

We used a web-based clinical trial management system (Nadkarni et al., 1998) to randomize 

patients in a 1:1 ratio to ISAT or TAU stratified by site. The randomization sequence was 

concealed. Blinding of patients, providers or research assistants following randomization 

was not possible.

2.6 Monitoring Intervention Fidelity and Adherence

After initial training of social workers, psychologists and psychiatrists, the study team 

offered ongoing supervision and monitoring by teleconferences held every 1 to 2 months; 

provided structured encounter forms to guide intervention sessions; and conducted two site 

visits per site. BNI and MET sessions were digitally recorded and a subset were reviewed 

with feedback provided by a study psychologist. We tracked the number of completed 

sessions and the session duration. VA-based pharmacy data were used to assess prescription 

of Food and Drug Administration (FDA) (i.e., disulfiram, acamprosate and naltrexone) 

(Jonas et al., 2014) and non-FDA (i.e. topiramate, baclofen and gabapentin) (Soyka & Lieb, 

2015) approved medications used to treat alcohol use disorder in the six months prior to 

randomization and through week 52.

2.7 Outcomes

The primary effectiveness outcome was past 30-day alcohol abstinence at week 24 by TLFB. 

Additional drinking outcomes at week 24 and based on the past 30 days by TLFB included: 

drinks per week, percentage of participants with no heavy drinking days (where a heavy 

drinking day was defined for men as >5 drinks per day and for women as >4 drinks per day), 

drinks per drinking day, and percentage of days abstinent; and phosphatidylethanol (PEth) 

blood levels (an alcohol biomarker that reflects past 21 days of alcohol consumption, with 

higher levels associated with greater quantities of alcohol use and values of <8 ng/mL 

consistent with abstinence or near abstinence) (Wurst et al., 2015). We also assessed 

biomarkers impacted either directly and/or indirectly by alcohol use including: the VACS 

Index score (validated measure of morbidity and mortality, with higher scores associated 

with increasing mortality risk) (Justice et al., 2016); undetectable plasma HIV viral load 

(HIV RNA <50 copies/mL); and liver markers (FIB-4 [validated non-invasive measure of 

liver fibrosis](Sterling et al., 2006), alanine aminotransferase [ALT], and aspartate 

aminotransferase [AST]).

We additionally assessed durability of the intervention by examining outcomes at week 52 

(except for PEth, which was only collected at baseline and week 24). PEth was not used to 

determine study eligibility nor did clinicians or the coordinating center monitor PEth values 
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during the study. Receipt of VA-based outpatient and inpatient addiction treatment services 

as well as all-cause emergency department visits or hospitalizations were assessed by 

electronic medical record (EMR) data during the 180-day period prior to baseline, week 24 

and week 52, respectively.

2.8 Sample Size Calculations and Statistical Analysis

To detect an absolute increase of 15% (from 10% to 25%) in self-reported abstinence, a 

sample size of 97 participants per group was needed to have 80% power at the two-sided 

0.05 significance level. Given an anticipated 15% dropout rate, our target enrollment was 

228. Due to slower than expected recruitment, we enrolled 95 participants and recruitment 

was halted after 3.5 years of enrollment given that it was unlikely that we would be able to 

meet recruitment targets. With a total of 95 participants, we had 80% power to detect a 

difference of 25% in self-reported abstinence (from 10% to 35%).

We used descriptive statistics to compare baseline characteristics of the treatment groups, 

report attendance at scheduled intervention visits, proportion receiving treatment 

medications, and session duration. Our primary analysis was based on intention to treat 

(ITT), including all participants in the group to which they were randomized. We used 

generalized linear mixed effects models to evaluate the proportion with self-reported 

abstinence and no heavy drinking days. We used linear mixed effects models to evaluate 

drinks per week, drinks per drinking day, percentage of days abstinent, VACS Index, FIB-4, 

ALT and AST with the assumption that missing data occurred at random. Analyses included 

fixed effects for intervention (ISAT vs. TAU), time (4, 12, 24, and 52 weeks), and the 

interaction of intervention with time. Additional fixed effects included baseline covariates: 

baseline outcome level, VACS Index and site. Random intercept and time effects were 

included for each participant with an unstructured covariance pattern for serial correlation. 

Linear contrasts were used to estimate intervention group differences and 95% confidence 

intervals (CI) at week 24 (primary) and week 52. Linear regression analyses were used to 

compare 24 week differences in PEth levels.

In post-hoc adherence adjusted analyses, we adjusted for intervention adherence to 

determine the effect of ISAT that would have been observed if all participants maintained an 

adequate level of adherence. We used the marginal structural model (MSM) approach (46) 

that employs inverse probability weights based on an individual’s propensity to adhere 

throughout the study. The inverse probability weighting employed in MSM creates a pseudo-

population which removes the confounding effects of adherence. The adequate level of 

adherence of at least 30% of ISAT expected visits was chosen given this was the average 

level of adherence. Stabilized probability weights for less than 30% adherence to ISAT 

interventions were created using a logistic regression with baseline (age, drinks per week, 

race, site, HIV viral load, depressive symptoms by Patient Health Questionniare-9 scores, 

any drug use, education and employment) and time varying (drinks per week) covariates. 

The MSM was then implemented by weighted generalized estimating equations (GEE). 

Odds ratios and 95% CIs are presented demonstrating the impact of ISAT if an adequate 

level of adherence was maintained.
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In sensitivity analyses, we excluded those with a baseline AUDIT-C = 8 and VACS Index 

score ≥ 99 (given that this is consistent with severe illness) to examine the impact of the 

intervention on self-reported abstinence. Additionally, we evaluated the impact of the 

intervention on PEth as a continuous outcome. Lastly, in analyses examining the impact of 

the intervention on PEth, we excluded those with a baseline PEth <8ng/mL.

All analyses involved 2-tailed tests of significance and were performed using SAS v9.4 

(SAS Institute, Cary, NC). P values < 0.05 were considered statistically significant.

2.9 Role of the funding source

STEP Trial researchers had primary responsibility for study design, data collection, analysis, 

data interpretation, and writing of the manuscript. NIAAA staff (KJB) collaborated in the 

design of the study and provided comments for consideration in drafts of the manuscript. 

None of the study sponsors had a role in data collection, analysis, or data interpretation. All 

authors had final responsibility for the decision to submit for publication.

3. RESULTS

3.1 Participant Flow

Out of 351 patients who met eligibility criteria for any of the STEP Trials, 95 were 

randomized (Figure 1). Despite a multi-pronged approach (Edelman et al., 2017), we only 

recruited 42% of the target population (n=95/228). Among the 95 randomized participants, 

84 (88%) completed the study (i.e., not lost to follow-up), with 87 (92%) providing data at 

week 4, 82 (86%) providing data at week 12, 81 (85%) providing data at week 24 and 76 

(80%) providing data at week 52.

3.2 Baseline Demographic and Clinical Characteristics

The mean age was 61 years (range 33-87), 94 (99%) were men, and 81 (85%) were black. 

The mean AUDIT-C score was 3 (range 1 –8) and drinks per week was 3.46 (range 0.03-26). 

Characteristics of participants randomized to ISAT and TAU did not differ (Table 1).

3.3 ISAT Intervention Receipt

Regarding Step 1, 76% received the BNI and 35% received the telephone booster. Twenty-

seven (27/49, 55%)met criteria for advancing to Step 2, and 19 of 27 in Step 2 (70%) met 

criteria for advancing to Step 3. Among those advanced to Step 2, 14 (52%) attended the 

first visit while 7 (26%) attended the fourth visit (Figure 2). Among those advanced to Step 

3, 8 (42%) attended the first APM visit, while 3 (16%) attended the fifth visit. Across the 

four MET sessions, the mean duration was 28 minutes, ranging from 3 to 60 minutes; across 

the five APM sessions, the mean duration was 41 minutes, ranging from 10 to 90 minutes. 

There was no significant difference by treatment group in receipt of alcohol treatment 

medications (Table 2).

3.4 Alcohol Consumption Outcomes

3.4.1 Primary outcome, past 30 day self-reported abstinence—Both groups 

reported increased abstinence over time (Figure 3a, Appendix Table 1). At week 24 (primary 
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outcome), we did not detect a statistically significant difference between the ISAT and TAU 

in self-reported abstinence (38.1% vs. 23.1%, adjusted odds ratio [AOR] [95% CI]= 2.6 [0.8, 

9.0], p=0.12). At week 52, we were unable to detect a difference among those randomized to 

ISAT and TAU in the proportion with self-reported abstinence (32.5 % vs. 36.1%, AOR 

[95% CI]= 0.8 [0.3, 2.7], p=0.75).

3.4.2 Other alcohol consumption outcomes—We did not detect a difference in 

drinks per week between the ISAT and TAU groups (Least square mean (Lsmean) = 2.5 vs. 

3.5, adjusted mean difference [AMD] [95% CI]= 0.3 [−2.0, 2.6], p=0.79). Findings were 

consistent at week 52 (Lsmean= 2.5 vs. 1.9, AMD= 0.2 [−1.2, 1.6], p=0.75). The percent of 

participants with no heavy drinking days was similar among those randomized to ISAT 

compared to TAU at week 24 (81% vs. 90%, adjusted odds ratio [AOR] [95% CI]= 0.4 [0.1, 

1.9], p=0.22) and at week 52 (88% vs. 89%, AOR [95% CI]= 0.47 [0.08, 2.82], p=0.41)]. 

The drinks per drinking day was non-significantly lower among those randomized to ISAT 

compared to TAU at week 24 [(Lsmean: 2.5 vs. 4.6), AMD= −2.02 (−6.72, 2.68), p=0.39] 

and at week 52 [(Lsmean: 2.7 vs. 1.9), AMD= −7.7 (−23.2, 7.8), p=0.32]. The percentage of 

days abstinent was non-significantly higher among those randomized to ISAT compared to 

TAU at week 24 (Lsmean = 89% vs. 82%), AMD [95% CI]= 2% [−4%, 7%)], p=0.47) and 

at week 52 (LSmean= 89% vs. 86%, AMD=2% [−6%, 9%], p=0.68). The proportion with 

abstinence by PEth was non-significantly higher among those randomized to ISAT 

compared to TAU at week 24 (43% vs. 32%, AOR [95% CI]= 1.8 [0.5, 6.3], p=0.35) and 

consistent with self-reported data.

3.5 HIV and Liver Biomarker Outcomes

At week 24, participants randomized to ISAT had similar VACS Index scores as those 

randomized to TAU (Lsmean = 36 vs. 42, AMD= 1 [−3, 6], p=0.60). Findings were 

consistent at week 52 (LSmean=38 vs. 41; AMD [95% CI]=0.8 [−5, 6], p=0.77). The 

proportion of participants with an undetectable HIV viral load did not differ among those 

randomized to ISAT and TAU at week 24 (72% vs. 86%, AOR [95% CI]= 0.3 [0.1, 1.3], 

p=0.09) or at week 52 (84% vs. 79%, AOR=1.7 [0.4, 8.4], p=0.49). Participants randomized 

to ISAT had non-significantly lower FIB-4 scores (AMD [95% CI]= −0.2 [−0.9, 0.5]), ALT 

(AMD [95% CI]= −7 (−20, 7)] and AST (AMD [95% CI]= −4 (−15, −7)] at week 24 

compared to those randomized to TAU. Findings were consistent at week 52: FIB-4 scores 

(AMD [95% CI]= −0.6 [−1.6, 0.4]), ALT (AMD [95% CI]= −19 (−42, 4)] and AST (AMD 

[95% CI]= −17 (−36, 2)].

3.6 Healthcare use

At 24 weeks, a higher proportion of those randomized to ISAT had received outpatient 

alcohol treatment services compared to those randomized to TAU (31% vs. 15%, p=0.08). 

These differences were smaller at week 52 (18% vs. 11%, p=0.30). The ISAT and TAU 

groups did not differ on inpatient alcohol treatment, Emergency Department visit number or 

hospitalizations. Findings were consistent at week 52.
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3.7 Post-Hoc and Sensitivity Analyses

In the post-hoc per protocol analysis adjusted for intervention adherence, ISAT participants 

who completed at least 30% of intervention visits were more likely to report abstinence than 

those randomized to TAU (adjusted proportion= 61% vs. 26%; AOR [95% CI]= 2.37 [0.88, 

6.37], p=0.09). Sensitivity analyses yielded consistent findings.

4. DISCUSSION

The STEP MALD Trial, focused on evaluating the effectiveness of integrated stepped 

alcohol treatment to promote alcohol abstinence among patient with HIV and liver disease, 

yielded several important findings. First, in this population with lower levels of alcohol use 

but reasons for abstinence due to liver disease, it was difficult to both recruit and retain 

patients in an alcohol-focused intervention. Second, ISAT translated into increased receipt of 

evidence-based alcohol treatments with over 50% meeting criteria for additional services 

beyond the standard BNI and booster and over 70% meeting criteria for additional services 

after the addition of MET; this supports the feasibility and relevance of a stepped care model 

for these interventions. Third, although not statistically significant, findings lend support for 

the preliminary effectiveness of ISAT on promoting alcohol abstinence based on both self-

report and biomarker data and fewer drinks per drinking day. Notably, ISAT had a stronger 

effect on promoting alcohol abstinence among those patients who completed at least 30% of 

the intervention visits. Fourth, we found preliminary evidence that ISAT translates into 

improved liver-related markers, including FIB-4, ALT and AST, likely reflecting increased 

alcohol abstinence. Taken together, these findings are an important contribution to the 

literature by being the first study to our knowledge to: 1) target alcohol use specifically in 

PWH and liver disease, 2) focus on lower levels of alcohol consumption with a target of 

abstinence, and 3) include a stepped care model in a clinic that did not routinely provide 

specialty addiction treatment.

Despite guidelines that people with liver disease should abstain from alcohol, prior alcohol 

treatment interventions focused on PWH have been limited to those with higher levels of 

alcohol use (i.e., heavy drinking, alcohol use disorder) (Chander, Hutton, Lau, Xu, & 

McCaul, 2015; Edelman et al., 2018; Kahler et al., 2018; Korthuis et al., 2017; Springer et 

al., 2017). Given this, the STEP MALD Trial results are highly relevant as work by Elliot 

and colleagues demonstrated that 33% among a sample of HIV/HCV coinfected patients 

were unaware that they had a medical condition made worse by alcohol use (Elliott et al., 

2014). This finding is consistent with results from a recent survey of HIV providers 

demonstrating that only 25% reported “always” or “usually” provide advice on safer 

drinking limits to patients who drink but do not have alcohol problems (Chander et al., 

2016). These findings together may, at least in part, explain our challenges in recruitment as 

patients may be unaware of the impact of alcohol on their health, in part because it has not 

been addressed by their hepatologist or HIV clinician.

While it may be hard to engage non-treatment seeking patients with lower levels of alcohol 

use for an alcohol intervention, our findings indicate that when patients do receive ISAT, 

they benefit. Specifically, we found that ISAT increased provision of evidenced-based 

alcohol care with non-statistically significant improvements in alcohol abstinence and in 
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liver-related health. Our findings are consistent with prior work focused on evaluating the 

impact of a 2-session Brief intervention for women with HIV and hazardous alcohol use 

(Chander et al., 2015). Consistent with work by Chander and colleagues, we found that BI 

was not consistently effective given that 55% of participants had evidence of continued 

alcohol use at week 4 and were “stepped up” to Step 2. Furthermore, many subsequent 

interventionist visits were not completed suggests that these visits may not be highly 

prioritized by patients and/or the providers delivering the intervention. Our findings, 

however, are encouraging as they suggest that when patients are offered and, especially 

when they receive, ISAT, they may experience important health benefits. Further, given the 

observed drop-off after the first interventionist visit within each step, our findings suggest 

that interventions to promote retention in alcohol treatment should be initiated at treatment 

onset and greater health benefits may have been observed if participants had higher visit 

completion rates.

Our study should be interpreted in the context of its limitations. First, we did not meet 

recruitment targets and were, therefore, underpowered. Second, research assessments were 

used to determine whether participants met criteria to be “stepped up;” translation into 

routine clinical practice will require ongoing monitoring to ensure stepping up occurs as 

indicated. Third, the study was conducted in the VA and may not be generalizable to non-VA 

based settings. Fourth, consistent with the population served at VA-based HIV clinics, our 

sample was nearly entirely men and may not be generalizable to women. Lastly, our sample 

included individuals with levels of alcohol use that may have exceeded moderate levels of 

use based on their baseline AUDIT-C score; however, we found no differences in our 

findings after excluding these participants.

Our study should also be interpreted in the context of its strengths. First, the STEP MALD 
Trial focused on patients with lower-risk levels of alcohol use. Given recent findings that 

“alcohol use, regardless of amount, leads to health loss across populations” ISAT could be 

adapted to reach other populations (Collaborators, 2018). Second, ISAT is potentially highly 

relevant for specialty settings, including liver clinics, to improve delivery of alcohol related 

care for patients with liver fibrosis and HCV, as well as those with non-alcohol associated 

fatty liver disease, given findings that abstinence is associated with greater improvements in 

steatosis and resolution of non-alcohol associated steatohepatitis compared to moderate 

levels (defined as 2 or fewer drinks on a typical day) of alcohol use (Ajmera et al., 2018). 

Third, we achieved a follow-up rate of 80% or higher at each follow-up, decreasing bias in 

our findings.

In summary, ISAT is feasible and potentially effective at enhancing delivery of evidence-

based alcohol related care to promote alcohol abstinence among patients with HIV and liver 

disease and moderate alcohol use. Future studies should evaluate strategies to enhance 

delivery of ISAT components via different modalities, such as telehealth, and promote 

retention in alcohol-related care. Furthermore, future studies should aim to evaluate the 

impact of ISAT in larger study populations served in liver disease treatment settings with a 

range of alcohol use, as well as other settings where promoting alcohol-abstinence is highly 

relevant such as in HIV clinics, to decrease alcohol-related morbidity and mortality.
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HIV Human Immunodeficiency Virus

PWH People with HIV

ART Antiretroviral Therapy

HCV Hepatitis C Virus

NIAAA National Institute of Alcohol Abuse and Alcoholism

STEP Starting Treatment for Ethanol in Primary Care

MALD Moderate Alcohol Use with Liver Disease

VA Veterans Administration

AUDIT-C Alcohol Use Disorders Identification Test
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RNA Ribonucleic Acid

FIB-4 Fibrosis-4
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HIPAA Health Insurance Portability and Accountability Act

ISAT Integrated Stepped Alcohol Treatment

TAU Treatment as Usual

BNI Brief Negotiated Interview
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Edelman et al. Page 12

J Subst Abuse Treat. Author manuscript; available in PMC 2020 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



APM Addiction Physician Management

FDA Food and Drug Administration

PEth Phosphatidylethanol

VACS (Index) Veterans Aging Cohort Study Index

ALT Alanine aminotransferase

AST Aspartate aminotransferase

EMR Electronic Medical Record

ITT Intention to Treat

CI Confidence Interval

MSM Marginal Structural Model

GEE Generalized Estimating Equations

AOR Adjusted Odds Ratio

Lsmean Least Squared Mean

AMD Adjusted Mean Difference
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Highlights

• Alcohol abstinence is recommended among patients with HIV+liver disease

• Patients with moderate alcohol use are rarely interested in treatment trials

• Stepped care promotes evidence-based care for patients

• Stepped care may also promote alcohol abstinence and improve liver markers
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Figure 1. Participant Flow
Notes: a. Received allocated intervention: defined as attending at least one intervention visit 

over the 24 week period. b. Lost to follow-up: defined as not having any assessment at week 

24 and afterwards through week 52.
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Figure 2. Visit attendance among those randomized to integrated stepped alcohol treatment*
Note: *Denominator is among those eligible for the intervention: STEP 1, n=49; Step 2, 

n=27; Step 3, n=19. BNI=brief negotiated interview; MET=motivational enhancement 

therapy; APM=addiction physician management.
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Figure 3. Drinking outcomesa

a. Random intercept and, for the continuous outcome, time effects were included for each 

participant with an unstructured covariance pattern for serial correlation. Abstinence was 

defined as no reported alcohol use on any day in the past 30 days.
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Table 1.

Participant Baseline Demographic and Clinical Characteristics

No. (%) p value

Characteristic Integrated Stepped Alcohol Treatment 
(n=49)

Treatment as Usual (n=46)

Men 49 (100.0) 45 (97.8) 0.48

Race 0.39

 White 8 (16.3) 3 (6.5)

 Black 40 (81.6) 41 (89.1)

 Other 1 (2.0) 2 (4.4)

Hispanic 4 (8.2) 0 (0) 0.12

Age, mean (SD), y 59.7 (6.3) 61.7 (7.8) 0.16

Education 0.24

 High school or less 24 (49.0) 17 (37.0)

 >High school 25 (51.0) 29 (63.0)

Married or domestic partner 10 (20.4) 9 (19.6) 0.36

Employment status
a 0.47

 Employed 17 (34.7) 14 (30.4)

 Retired/disability 24 (49.0) 27 (58.7)

 Unemployed or unable to work 8 (16.3) 4 (8.7)

AUDIT-C score, mean (SD)
b 2.94 (1.81) 3.11 (1.69) 0.64

Other substance use, past 30 days
c

 Smoke cigarettes 21 (42.9) 25 (56.8) 0.18

 Cannabis 13 (26.5) 8 (18.2) 0.34

 Cocaine 3 (6.1) 5 (10.9) 0.48

 Heroin 0 (0) 0 (0) NA

 Prescription opioids 1 (2.0) 1 (2.2) 0.99

Comorbid conditions and biomarkers

 Hepatitis C co-infection
d 36 (73.5) 26 (59.1) 0.14

 FIB-4 score> 1.45
e,f 40 (81.6) 41 (91.1) 0.18

 Depressive symptoms
g 7 (14.3) 6 (13.0) 0.86

HIV related measures

 VACS Index, median (range)
f,h 33 (5, 99) 42 (5, 116) 0.09

 Detectable HIV viral load
f,i 13 (26.5) 13 (28.9) 0.80

 CD4 cell count, cells/mm3, median (range)
f 572 (186, 1221) 521 (16, 1258) 0.33

a.
Employment status, employment during past 3 years: assessed based on the Addiction Severity Index Lite-CF55

b.
Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) scores range from 0 to 12.
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c.
Other substance use, past 30 days: assessed based on item “Do you know smoke cigarettes (as of 1 month ago)?” and the Addiction Severity 

Index Lite-CF55

d.
Hepatitis C coinfection status – based on positive antibody and detectable HCV RNA viral load

e.
FIB-4 score – a noninvasive measure of liver fibrosis calculated based on aspartate aminotransferase, alanine aminotransferase, and platelets with 

scores greater than 1.45 concerning for liver fibrosis

f.
Laboratory testing performed within 30 days prior to randomization date

g.
Depressive symptoms determined using the Patient Health Questionnaire (PHQ)-9 with score >9 defined as having depressive symptoms56

h.
VACS index – validated measure of morbidity and mortality risk57

i.
Detectable HIV viral load – defined as ≥50 copies/mL
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Table 2.

Past 6 month receipt of alcohol treatment medications at baseline and follow-up by treatment group

Medication, n (%) Integrated Stepped Alcohol Treatment (n=46) Treatment as Usual (n=49) p value

Any alcohol treatment medication
a

 Baseline 6 (12.2) 3 (6.5) 0.49

 Week 24 8 (16.3) 3 (6.5) 0.14

 Week 52 5 (10.2) 4 (8.7) 1.0

Disulfiram

 Baseline 0 (0) 0 (0) NA

 Week 24 0 (0) 0 (0) NA

 Week 52 0 (0) 0 (0) NA

Acamprosate

 Baseline 0 (0) 0 (0) NA

 Week 24 0 (0) 0 (0) NA

 Week 52 0 (0) 0 (0) NA

Naltrexone

 Baseline 0 (0) 0 (0) NA

 Week 24 2 (4.1) 0 (0) 0.50

 Week 52 0 (0) 0 (0) NA

Topiramate

 Baseline 0 (0) 0 (0) NA

 Week 24 0 (0) 0 (0) NA

 Week 52 0 (0) 1 (2.2) 0.48

Baclofen

 Baseline 0 (0) 1 (2.2) 0.48

 Week 24 0 (0) 1 (2.2) 0.48

 Week 52 0 (0) 2 (4.4) 0.23

Gabapentin

 Baseline 6 (12.2) 3 (6.5) 0.49

 Week 24 7 (14.3) 3 (6.5) 0.32

 Week 52 5 (10.2) 2 (4.4) 0.44

a
. Based on receipt of disulfiram, acamprosate, naltrexone, topiramate, baclofen and/or gabapentin.
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Table 3.

Past 6-month treatment services, emergency department visits and hospitalizations at baseline and follow-up 

by treatment group

Integrated Stepped Alcohol Treatment (N=49) Treatment as Usual (N=46) p value

Any outpatient alcohol treatment
a,b

 Baseline 1 (2.0) 0 (0) NA

 Week 24 15 (30.6) 7 (15.2) 0.08

 Week 52 9 (18.4) 5 (10.9) 0.30

Any inpatient alcohol treatment
a,b

 Baseline 1 (2.0) 0 (0.0) NA

 Week 24 2 (4.1) 0 (0) 0.50

 Week 52 3 (6.1) 0 (0) 0.24

Emergency department visits
b

 Baseline 13 (26.5) 12 (26.1) NA

 Week 24 13 (26.5) 10 (21.7) 0.59

 Week 52 13 (26.5) 12 (26.1) 0.96

Hospitalization
b

 Baseline 3 (6.1) 4 (8.8) NA

 Week 24 9 (18.4) 5 (10.9) 0.30

 Week 52 7 (14.3) 5 (10.9) 0.62

a
. Based on presence of an alcohol or drug related ICD-9 or ICD-10 code at any time and, for outpatient services, if they had a SUD clinic stop 

code or CPT code; for inpatient services, included if they had a SUD bed section stop code or ICD-9 or ICD-10 procedure code.

b
. Assessed using VA electronic medical record data and during the 180 day period prior to baseline, week 24, and week 52, respectively.
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