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Unhealthy alcohol use is common amongHIV-positive patients, yet effective evidence-based treatments are rare-
ly provided in clinical settings providing HIV care. Further, given patient variability in response to initial treat-
ments, stepped care approaches may be beneficial. We describe the rationale, aims and study design for the
current Starting Treatment for Ethanol in Primary care Trials (STEP Trials); three parallel randomized controlled ef-
fectiveness trials being conducted in five Infectious Disease Clinics. Participants meeting criteria for: 1) at-risk
drinking, 2) moderate alcohol use with liver disease (MALD), or 3) alcohol use disorder (AUD) are randomized
to integrated stepped care versus treatment as usual. For thosewith at-risk drinking orMALD, integrated stepped
care starts with a one session brief intervention and follow-up 2-week telephone booster. Based on pre-specified
nonresponse criteria, participants may be “stepped up” at week 4 to receive four sessions of motivational en-
hancement therapy (MET) and “stepped up” again at week 12 for addiction physician management (APM) and
consideration of alcohol pharmacotherapy. For those with AUD, integrated stepped care begins with APM.
Non-responders may be “stepped up” at week 4 to receive MET and again at week 12 for a higher level of care
(e.g. intensive outpatient program). The primary outcome is alcohol consumption assessed at 24 weeks, and sec-
ondary outcome is the VACS Index, a validated measure of HIV morbidity and mortality risk. Results from the
STEP Trials should inform future research and the implementation of interventions to address unhealthy alcohol
use among HIV-positive individuals.

© 2016 Elsevier Inc. All rights reserved.
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1. Introduction

Unhealthy alcohol use, the spectrum of drinking that spans from at-
risk drinking to alcohol use disorder [1], is common among HIV-positive
patients. Depending on the sample, up to 70% of HIV-positive individuals
may consume alcohol and over one third may have unhealthy alcohol

use [2]. In addition, they may be more sensitive to the effects of alcohol
than individuals without HIV [3,4]. Furthermore, unhealthy alcohol use
among HIV-positive individuals may lead to a range of adverse individual
and public health-related consequences with effects along the HIV care
continuum. For example, unhealthy alcohol use may be associated with
HIV disease progression [5], decreased quality of HIV care and retention
in care [6,7], and increased risk and exacerbation of comorbid conditions,
such as liver disease [8]. In addition, alcohol use, especially unhealthy alco-
hol use, contributes to increased sexual risk behaviors [9] andmedication
non-adherence [10,11], resulting in increased HIV disease transmission.
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Despite the existence of effective treatments for unhealthy alcohol
use, including counseling and pharmacotherapy, HIV-positive individ-
uals inconsistently discuss their alcohol usewith HIV providers [12]. Pa-
tients may be unaware of the medical harms associated with their
alcohol use and HIV providers may be underprepared to provide treat-
ment [13–17]. Accordingly, many patients do not receive appropriate
treatment. As is recommended by the Institute of Medicine [18] and
supported by the Affordable Care Act, models of care which integrate
screening and treatment for unhealthy alcohol use into primary care
may be effective at identifying patients with unhealthy alcohol use
and providing or linking to appropriate treatment. While efforts have
been made to implement routine screening and treatment for un-
healthy alcohol use into primary settings [19], this is not yet consistently
delivered through HIV Clinics [20–22]. Given that HIV providers may
not have the time and/or the appropriate skills to address unhealthy al-
cohol use with their patients, evaluating alternative models of integrat-
ed care that rely on multi-disciplinary teams are necessary.

Due to variability in patient responses to treatments for unhealthy
alcohol use, approaches that are flexible and responsive to patient
needs are indicated. Previously applied to other common chronic med-
ical conditions (e.g. hypertension, depression, and pain) [23–25],
stepped caremodels offer one potential solution. Suchmodels allow pa-
tients to receive increasing intensity of treatment when unable to reach
treatment goals. As substance use treatment resources are often limited
in HIV clinical settings, we sought to test the impact of interventions
that “self-corrected” or ramped up in those patients who needed addi-
tional services rather than providing all combined services up front. In
stepped care strategies, patients initially receive low intensity interven-
tions and their treatments are intensified, or “stepped up” based on pre-
defined failure criteria and their response to a treatment. Stepped care
models may be particularly applicable for treating patients with un-
healthy alcohol use as they are individualized, incorporate evidence-
based practices and place the least constraints on patients, which may
be particularly relevant as many may not be seeking treatment [26].

Therefore, we are conducting the Starting Treatment for Ethanol in
Primary care Trials (STEP Trials) to examine the effectiveness of integrat-
ed stepped care compared to treatment as usual for unhealthy alcohol
use on alcohol consumption and other health outcomes among HIV-
positive patients [27]. These three distinct randomized controlled effec-
tiveness trials seek to enroll HIV-positive patients with unhealthy alco-
hol use across five Veterans Health Administration (VA) Infectious
Disease Clinics. While distinct based on their target population (at-risk
drinking, moderate alcohol use with liver disease [MALD] and alcohol
use disorder), the three trials share the same design and are being exe-
cuted contemporaneously. The goals of this paper are to, describe the
rationale, aims, and study design of the STEP Trials.

2. Methods

2.1. Rationale for three distinct trials

There is a spectrum, from mild to severe, of unhealthy alcohol use
[1]. Treatments are tailored to address the severity of harms associated
with the level of alcohol consumption. Brief psychosocial counseling in-
terventions are typically the primary treatment for individuals who
meet criteria for milder unhealthy alcohol use (e.g. at-risk drinking)
while more extensive psychosocial interventions and medications are
indicated for thosewithmore severe unhealthy alcohol use (e.g. alcohol
use disorder). Similarly, alcohol consumption targets that are consid-
ered successful responses to treatment vary by diagnosis within the un-
healthy alcohol use spectrum. These two factors posed a challenge to
the design and execution of a single trial wherein all participants with
unhealthy alcohol use assigned to the active intervention receive the
same sequence of stepped care regimens with the identical a priori fail-
ure criteria for stepping up. This necessitated the conduct of three dis-
tinct trials that shared overall design and execution. To address the

first challenge, we created three mutually exclusive groups of HIV-pos-
itive individuals with unhealthy alcohol use based on established diag-
nostic criteria and guideline recommendations (Table 1). The first met
criteria for at-risk drinking according to drinking limits outlined by
the National Institute on Alcohol Abuse and Alcoholism (NIAAA) [28].
The secondmet criteria for an alcohol use disorder (Diagnostic and Sta-
tistical Manual (DSM)-IV TR criteria for alcohol abuse or dependence)
[29]. The third group consumed alcohol, had evidence of liver disease,
but did not meet criteria for at-risk drinking or an alcohol use disorder.
To address the challenge of varied drinking targets, we identified group
specific failure criteria for stepping up treatment.

2.2. Overall design

Study participants include HIV-positive patients with unhealthy al-
cohol use receiving care through oneoffiveVA InfectiousDisease Clinics
in Washington, District of Columbia; Atlanta, Georgia; the Brooklyn/
Manhattan, New York; and Dallas and Houston, Texas. Patients who
provide written informed consent undergo assessment to confirm eligi-
bility and if eligible, are then randomized to receive six months of inte-
grated stepped care or treatment as usual. Depending on the patients'
level of alcohol use and treatment response, those assigned to integrat-
ed stepped care are scheduled to receive a manual-guided Brief Negoti-
ated Interview (BNI) and telephone booster (delivered by an on-site
social worker); manual-guided motivational enhancement therapy
(MET) over four sessions (delivered by an on-site psychologist); and/
or addiction physicianmanagement (APM) (delivered by an on-site ad-
diction psychiatrist) with an emphasis on consideration of prescribing
pharmacotherapy to decrease alcohol use. Assessments are conducted
at baseline, week 4, week 12, week 24 and month 12 by research coor-
dinators. The primary outcome of each of these trials focuses on alcohol
consumption. The secondary outcome is change in VACS Index score
(see description below) [30–32]. Exploratory aims include antiretroviral
therapy medication adherence, psychosocial outcomes, and multi-sub-
stance use.

2.3. Study context, coordinating center and institutional review

The STEP Trials (U01-AA020795) represent the intervention compo-
nent of the NIAAA-funded Consortium to improve OutcoMes in HIV/
AIDS, Alcohol, Aging and multi-Substance use (COMpAAAS) (U24-
AA020794), that also includes an observational component (the
Veterans Aging Cohort Study - VACS) which contains all data available
through the VA electronic medical record (U01-AA020790) and an op-
erations research (U01-AA020799) component (the Operations
Research Collaboration for Alcohol Abuse and AIDS – ORCAAA).
COMpAAAS is a member of the NIAAA's Consortiums for HIV/AIDS and
Alcohol Research Translation (CHAART). The coordinating center for

Table 1
Unhealthy alcohol use: eligibility criteria.

Drinking category Description

At-risk drinking Alcohol consumption that is 14 or more drinks per
week or 4 or more drinks per occasion in men
younger than or equal to 65 years old or 7 or more
drinks per week or 3 or more drinks per occasion in
women or men older than 65 years old [28]

Alcohol use disorder Meet DSM-IV TR criteria for alcohol abuse or
dependence (as DSM—5 was released after
initiation of the trial) [29]

Moderate alcohol use with
liver disease (MALD)

Report of any alcohol consumption in the past
30 days and are either hepatitis C virus (HCV) co-
infected, confirmed by HCV antibody and a
detectable HCV RNA viral load, or have evidence of
liver fibrosis, defined as a FIB-4 score N 1.45
[8,75,76] and do not meet criteria for at-risk
drinking or alcohol use disorder.
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the STEP Trials is located at Yale University, New Haven, CT and VA
Connecticut Healthcare System, West Haven, CT. In addition, the Yale
Center for Analytic Sciences serves as data and studymonitor. The coor-
dinating center sites and each of the participating sites are approved by
their Institutional Review Board to conduct the study. The study is
registered at www.clinicaltrials.gov (ClinicalTrials.gov Identifier:
NCT01410123).

2.4. Eligibility

Tomeet criteria for participation in one of the STEP Trials, individuals
must be 1) HIV-positive; 2) a patient at one of the five participating VA
Infectious Disease Clinics; 3) English speaking and able to provide writ-
ten informed consent; and 4) meet criteria for unhealthy alcohol use
(see Table 1). Patients are excluded if they meet any of the following
criteria: 1) are acutely suicidal or with a psychiatric condition (e.g., psy-
chosis, dementia, delusional) that affects their ability to provide in-
formed consent or are participating in counseling interventions; 2) are
currently enrolled in formal treatment for unhealthy alcohol use, ex-
cluding self or mutual-help groups (e.g., Alcoholics Anonymous); 3)
have any medical condition(s) that would preclude completing the
study or cause harm during the course of the study; and 4) are a preg-
nant or nursing woman, or women who do not agree to use a reliable
form of birth control. Since abstinence is recommended during preg-
nancy 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.

2.5. Recruitment and randomization

Individuals are recruited for participation through a range of mech-
anisms: 1)with approval from the clinic director and staff, routine or re-
search coordinator-delivered screening with the Alcohol Use Disorders
Identification Test (AUDIT-C) [33], a validated three item tool which as-
sesses alcohol consumption and is widely used throughout the VA [19];
2) provider-referral; 3) patient self-referral; and/or 4) a list of potential-
ly eligible patients generated using COMpAAAS data, based on medical
diagnoses and laboratory data. Individuals with anAUDIT-C score great-
er than zero, meet with the local research coordinator to provide writ-
ten informed consent and then complete a baseline interview to
confirm eligibility, and if eligible, proceed with randomization.

Randomization occurs independently for each trial in a 1:1 ratio of
integrated stepped care to treatment as usual and is stratified based
on site and VACS Index. Randomization schemes were implemented
in TrialDB [34], a customizable web-based clinical trials management
system used for the randomization as well as storage and management
of clinical data. The randomization sequence was concealed in TrialDB.
After reviewing eligibility criteria, studypersonnel entered baselinepar-
ticipant data into TrialDB and the treatment assignment was allocated
by the system. Randomized patients are reimbursed with a $25 gift
card for completing baseline assessments and an additional $50 gift
card upon completing any follow-up assessments. Documentation of
written informed consentwas included in the electronicmedical record
and served as a mechanism to inform providers of their patients'
participation in the study.

2.6. Data collection protocol

Assessments are collected by trained research coordinators at base-
line, week 4, week 12, week 24 andmonth 12 (Table 2) for all of the tri-
als' participants. The primary outcomes, assessed at week 24, are
defined as drinks per week over the prior 28 days in the trials of at-
risk drinking and alcohol use disorder and abstinence over the prior
28 days in the MALD trial. These are measured using the Alcohol Time-
line Followback [35], a validated andwidely used calendar-basedmeth-
od of self-reported alcohol consumption that uses prompts to facilitate
recall and determine alcohol use during the past 30 days. These out-
comes will be similarly evaluated at 12 months to assess durability of
the intervention. The secondary outcome, also assessed at 24 weeks, is
change in biological markers as measured by the VACS Index score.
The VACS Index score is a validated composite biomarker that integrates
routinely available laboratory-based test results to predict morbidity
and mortality risk based on measures of organ system injury [30,31,
36,37]. It has been evaluated in both HIV-positive and negative patients.
Specifically, the VACS Index score includes age, HIV biomarkers (CD4
cell count, HIV RNA viral load), hemoglobin, FIB-4 (a non-invasive mea-
sure of liver fibrosis calculated based on aspartate aminotransferase, al-
anine aminotransferase and platelets), estimated glomerular filtration
rate (determined with serum creatinine), and presence of hepatitis C
virus (HCV) infection. It is responsive to changes in antiretroviral thera-
py treatment [38] and varying levels of alcohol and illicit opioid use [32,
39], with higher scores being associated with greater substance use.
Labs drawn in the context of routine clinical care within the VA system

Table 2
STEP Trials: summary of study assessments and schedule.

Assessment Baseline
Week
4

Week
12

Week
24

Month
12

Demographics (age, gender, race, ethnicity) X
AUDIT-C [33] X
Mini-SCID for alcohol [77] X
Alcohol Timeline Followback [35] X X X X X
Current alcohol levels with breathalyzer X X X X X
Biomarker of chronic alcohol use with phosphatidylethanol (PEth) [48–50] X X
VACS Index components [30–32,36–38], including CD4 count, HIV RNA viral load, hemoglobin, platelet count, creatinine, alkaline
phosphatase, aspartate phosphatase, hepatitis C antibody and RNA viral load

X X X X

Urine pregnancy test (women only) X Xa Xa Xa Xa

Addiction Severity Index Lite-CF to assess drug and alcohol problems, psychiatric symptoms, and medical, employment, legal and
social problems over past 30 days [47]

X X X

Treatment Services Review [52] X X X X X
Family alcohol history X
Readiness to change drinking, with readiness ruler X
Smoking assessment with Fagerstrom [54,55] and readiness to quit smoking item X X X X X
Patient Health Questionnaire (PHQ-9) for depressive symptoms [44] X X X X
HIV history X
Antiretroviral therapy medication adherence, using pharmacy fill/refill data and the medication/possession ratio [40]
Risk assessment [45,46,78] X X X X X
Patient Satisfaction Questionnaire [56] X X
a Only if clinically indicated.
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in the appropriate windows and that are available in the electronic
medical record will be included in analyses to minimize missing data.
These labs will complement labs ordered as part of the study and in-
clude available labs regardless of where they were drawn (i.e.
Emergency Department, inpatient, or outpatient). The outcomes for
the exploratory analyses include antiretroviral therapy medication ad-
herence, depressive symptoms, unprotected sex after alcohol use, and
the effects of treatment on multi-substance use. Antiretroviral therapy
medication adherence is ascertained using VA pharmacy fill/refill data,
that is available through the electronic medical record. The medication
possession ratio, calculated as the number of days supply divided by
the refill interval [40], has been validated against important outcomes
for those with HIV infection, including treatment initiation [41], HIV
viral suppression [42], and mortality [43]. Depressive symptoms are
evaluated using the Patient Health Questionnaire depressive scale
(PHQ-9) [44], a validated 9 item instrument where each criteria of the
DSM-IV are scored from 0 to 3, where 0 indicates that symptoms are
not at all present and 3 indicates presence of symptoms nearly every
day. Higher scores indicate higher levels of depressive symptoms (e.g.,
scores of 10 to 14 indicate moderate depression, 15 to 19 indicate mod-
erately severe depression, and 20 to 27 indicate severe depression). To
determine unprotected sex after alcohol use, number of episodes of un-
protected sex after alcohol use with partners whose HIV status is either
unknown, positive or negative is ascertained [45,46]. Multi-substance
use is measured using the Addiction Severity Index Lite-CF [47], that
captures presence and severity of drug and alcohol-related problems,
in addition to psychiatric symptoms, and medical, employment, legal
and social problems over the past 30 days. Presence of multi-substance
use will be defined as concurrent use of other substances in addition to
alcohol.

In addition to self-reported measures of alcohol consumption,
current alcohol levels are measured by breathalyzer testing and
chronic measures of alcohol exposure are measured by serum
phosphatidylethanol (PEth). Obtained by a finger stick, PEth is a phos-
pholipid formed on red blood cells only after alcohol exposure and re-
flects alcohol exposure during the prior 2 to 3 weeks. It is a reliable
marker and has been demonstrated to be superior to other biomarkers
produced from ethanol metabolism [48–50] and will be used as a sec-
ondary measure of alcohol exposure. PEth values N 8 ng/mL are consis-
tent with alcohol consumption in the past three weeks.

In combination with measures of healthcare utilization obtained
from the electronic medical record [51], the Treatment Services Review
[52] will catalogue the amount and type of treatment services received
by participants through routinely available services both within and

outside the VA. As over 20% of patients receiving care through the VA
may receive treatment for acute health issues outside VA [53], system-
atic data collection of such services is necessary for a comprehensive un-
derstanding of treatment received. Additionally, the Treatment Services
Reviewwill capture participation in mutual help groups that would not
be available through the electronic medical record (e.g. attendance at
Alcoholics Anonymous meetings). Given their association with treat-
ment responses, we include items on family alcohol history, readiness
to change drinking and smoking status, as measured by the Fagerstrom
[54,55] and an item on readiness to quit smoking. In addition to demo-
graphics, comorbid conditions will be extracted from the electronic
medical record using International Classification of Diseases (ICD-9)
codes. Participant satisfaction is ascertained with a Patient Satisfaction
Questionnaire, adapted from previous studies [56].

2.7. Intervention overview

Consistent with stepped care, the integrated stepped care interven-
tion begins with lower intensity services that are stepped up, if neces-
sary, at predefined time points based on a priori criteria (Figs. 1 and
2). Depending on the treatment response, there are three potential in-
tervention “steps” (Table 3). The interval between these steps was de-
signed to allow for time to deliver the intervention and allow for a
response to treatment to emerge. Further, we sought to promote stan-
dardization in the time periods applied for determiningwhether partic-
ipants met criteria to be stepped up. In the at-risk drinking and MALD
trials, Step 1 consists of a brief intervention and telephone booster deliv-
ered by a social worker; Step 2 is MET delivered by a psychologist over
four sessions; and Step 3 is APM delivered by an addiction psychiatrist,
with a focus on pharmacotherapy to decrease alcohol use. Similarly, in
the alcohol use disorder trial, Step 1 includes APM delivered by an ad-
diction psychiatrist, with a focus on pharmacotherapy to decrease alco-
hol use, Step 2 includes MET delivered by a psychologist over four
sessions; and Step 3 includes a higher level of care depending on locally
available services. The interventions are designed to be integrated into
the VA HIV Clinics such that all services are delivered in the HIV Clinics
(i.e. co-located) when possible. In addition, the interventions are based
upon principles of stepped models of care as participants receive addi-
tional services if they do not meet pre-specified goals, as outlined
below. Experiences on delivering integrated stepped care for unhealthy
alcohol use amongHIV-positive patients in the context of the STEP Trials
from the perspectives of the interventionists have recently been de-
scribed [27]. Participants could be referred for additional services as
deemed appropriate by their providers and/or interventionists. The

Fig. 1. The STEP Trials: protocol overview at-risk drinking and moderate alcohol and liver disease groups.
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interventionists were advised to document visit notes consistent with
their usual practicewithin the electronicmedical record and ordermed-
ications (i.e. naltrexone) through the VA.

2.7.1. Step 1 for at-risk drinking and MALD trials
Participants in the at-risk drinking andMALD trialswhoare random-

ized to integrated stepped care, receive a brief psychosocial interven-
tion, the Brief Negotiated Interview (BNI) delivered by an onsite social
worker. This manual-guided brief intervention is based upon principles
of motivational interviewing and stages of change model of behavior
change and has demonstrated efficacy in decreasing alcohol in patients
with at-risk drinking [57,58]. For the current trials, the content of the
BNI manual was modified to include HIV and HCV specific content.
The main goals of the session, designed to be 15 to 20 min in duration,
are to 1) decrease participant ambivalence to reduce alcohol use by
reviewing the participant's perceptions regarding pros and cons of alco-
hol use and 2) negotiate strategies for change based on the participant's
readiness to change. The specific components include: 1) raising the
subject of alcohol; 2) providing feedback, including reviewing the
participant's alcohol consumption, making a connection to the
participant's medical condition using the STEP Trials Feedback Form
(Fig. 3), and reviewing the NIAAA guidelines for lower risk drinking
(e.g., “We know that our adherence to medication decreases even with
one or two drinks. Drinking at any level may affect your liver.”); 3) enhanc-
ing motivation, by having the participant identify their level of motiva-
tion using a readiness to change ruler and developing discrepancy; and
4) negotiating and advising, during which a drinking goal is negotiated,
participants are given specific advice, and a drinking agreement is com-
pleted, summarizing and arranging follow-up. Participants are also re-
ferred to web-based resources for self-help. The information provided

in the Feedback Form for “other drug use” was determined based on
the Addiction Severity Index-Lite CF and categorized as “high,” “medi-
um,” or “low” risk based on drug type and frequency of use. Information
provided in other domains of the Feedback Formwas based on research
assessments as well as laboratories as indicated. Detailed guides for
interpreting the Feedback Form were created for both interventionists
and participants.

Consistent with Project Treat [59], the BNI is followed by a 15–
20 min telephone call at 2 weeks, which follows a similar structure as
the BNI and aims to review participant progress and challenges towards
meeting the goals outlined in the drinking agreement. We anticipated
that any impact of this intervention would be reliably observed by
week 4 and recognize that treatment effects likely decay over time [60].

2.7.2. Step 1 for alcohol use disorder trial
Participants in the alcohol use disorder trial who are randomized to

integrated stepped care, will receive APM. Consistent with prior work
with integrated addiction treatment into HIV Clinics [21,22], APM in-
cludes: 1) assessment of the impact of alcohol use onmedical, psychiat-
ric, social, employment and legal functioning; 2) education of the
participant of the harms associatedwith alcohol use with the STEP Trials
Feedback Form (Fig. 3); 3) offering a prescription of pharmacotherapy to
decrease cravings for alcohol use, prioritizing Food and Drug Adminis-
tration (FDA)-approved medications for this indication (i.e. naltrexone,
acamprosate, disulfiram) and those with strong efficacy data, unless
contraindicated; 4) encouragement of the participant to attain or main-
tain their drinking target and adhere to medications (if indicated); 5)
encouragement of lifestyle changes, avoidance of triggers and atten-
dance at mutual-help groups; 6) identification and response to medical
complications of alcohol use; and 7) referral of participants to other

Fig. 2. The STEP Trials: protocol overview for alcohol use disorder group.

Table 3
STEP Trials: overview of intervention components.

Drinking category Step Treatment service Integrated stepped care Treatment as usual*

At-risk 1 BNI Yes No
1 Telephone booster Yes No
2 MET Yes No
3 APM with pharmacotherapy Yes No

Moderate alcohol use with liver disease 1 BNI Yes No
1 Telephone Booster Yes No
2 MET Yes No
3 APM with pharmacotherapy Yes No

Alcohol use disorder 1 APM with pharmacotherapy Yes No
2 MET Yes No
3 Referral for higher level of care Yes No

Notes: asterisk (*) indicates that services may be available at the medical center but are not coordinated onsite.
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treatment services as appropriate. These sessions occur weekly for two
weeks, then every other week for four weeks, and thenmonthly up to a
total of eight sessions over the 24-week treatment period. The week 4
assessment to determine treatment response is consistent with data
demonstrating that return to heavy drinking will occur among approx-
imately 40% by week 4 [61].

2.7.3. Step 2 for at-risking drinking, MALD and alcohol use disorder trials
Participants randomized to integrated stepped care are evaluated for

their response to Step 1 atweek 4. Based on their alcohol use during the
prior 14 days as determined by the TLFB method, participants will be
stepped up to Step 2 of the intervention if they do not meet pre-speci-
fied goals (Table 4) [62]. In all trials, Step 2 consists of MET delivered

Fig. 3. STEP Trials Feedback Form.
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over 4 sessions [63] with sessions every other week over the course of
6 weeks, by onsite psychologists. The MET manual is based on the
ELMBrief Intervention Study TreatmentManual [64] and includes adap-
tations for HIV-positive and HCV-positive patients. Consistent with the
BNI, this intervention is grounded in motivational interviewing and
the stages of change model for behavior change. It is designed such
that psychologists use reflective listening techniques to help patients
identify internal sources of motivation to decrease their alcohol use;
skill building techniques are also used as indicated for thosewhoexhibit
high levels of motivation. Psychologists review an updated STEP Trials
Feedback Form (Fig. 3), including data from the week 4 assessments,
with participants to deliver individually-tailored feedback about the
way in which alcohol use may be impacting the participant's health. In
addition, participants are again referred to web-based self-help
resources.

2.7.4. Step 3 for at-risk drinking, MALD and alcohol use disorder trials
Participants who are stepped up to receive MET are evaluated for

their response to Step 2 at week 12. Consistent with the procedures
for Step 2, based on their alcohol use during the prior 14 days as deter-
mined by the TLFB method, participants will be stepped up to Step 3 of
the intervention if they do not meet pre-specified goals (Table 4). For
those in the at-risk drinking and MALD trials, Step 3 provides APM
(see Section 2.7.2), for a total of up to five sessions. For those in the al-
cohol use disorder trial, Step 3 includes referral to a higher level of
care based on locally available resources (e.g., medically supervised
withdrawal from alcohol, intensive outpatient program).

2.7.5. Interventionists, training and monitoring
The interventionists, including the social workers, psychologists and

addiction psychiatrists are front-line clinical staff. Their training in-
cludes an orientation to their role in the trials and the study manuals.
In the first year of the study, all study interventionists attended a full
day orientation and training that used didactics and case-based mate-
rials. In the event of new interventionists joining the trials after this ini-
tial training, similar training is provided via teleconference bymembers
of the coordinating center. All interventionists are provided with struc-
tured encounter forms to guide each visit and manuals as indicated. In
addition, the BNI and MET sessions are digitally recorded and reviewed
periodically by a psychologist to ensure fidelity to the intervention
using standardized measures. Further, interventionists are provided
the opportunity to participate in teleconferences occurring every 1 to

2 months with the study investigators, including three clinical psychol-
ogists (social workers and psychologist teleconferences), and at least
two physicians certified in AddictionMedicine (social workers, psychol-
ogist and addiction psychiatrist teleconferences) to review recent expe-
riences with participants and discuss fidelity to the intervention.
Consistent with an effectiveness trial, there were no contingencies in
place to ensure patient or provider adherence to visits scheduled per
protocol.

2.8. Treatment as usual

We elected to compare the integrated stepped care intervention to
treatment as usual to test its effectiveness against a “real world” control
and because it is a comprehensive standalone intervention that would
substitute for treatment as usual [65]. Participants in the at-risk drink-
ing and MALD trials who are randomized to treatment as usual, receive
a health handout that provides advice about drinking in the context of
general health advice (e.g. smoking cessation, exercise), in addition to
online resources regarding alcohol use (Fig. 4). The primary care provid-
er and/or clinic director of participants in the alcohol use disorder trial
who are randomized to treatment as usual is notified so that a referral
to appropriate treatment servicesmay bemade. Specifically, it was con-
veyed that their patient likelymeets criteria for alcohol use disorder and
that they may want to consider referral to addiction treatment services
within their VA Medical Center. This care was in addition to standard
practice occurring in the VA, including mandatory annual AUDIT-C
screening and, for patients who screen positive for unhealthy alcohol
use, an electronic clinical reminder prompts a brief intervention [66].
Furthermore, alcohol pharmacotherapy is available through the VA in
addition to other addiction treatment services [67–69]. These services
may bemore robust than those available in somenon-VAHIV treatment
settings [16]. Participants could be referred for additional services as
deemed appropriate by their providers. Thus, we chose treatment as
usual for the control conditionwhile trackingdelivered services tomon-
itor use of such services.

2.9. Statistical considerations

2.9.1. Sample size calculations
The primary aim of the STEP Trials is to examine the effectiveness of

integrated stepped care for unhealthy alcohol use, compared to treat-
ment as usual, on decreasing alcohol use. Each of the three trials are
evaluated separately with distinct enrollment targets. In the at-risk
drinking trial, assuming a standard deviation of 13 drinks per week, to
detect an additional decrease of 5 drinks per week above the expected
decrease of 6.7 drinks per week in those with treatment as usual [70],
108 participants in each group are needed to have 80% power at the
two-sided 0.05 significance level. Given an anticipated 15% dropout
rate, the target enrollment is 254. Among those with alcohol use disor-
der, to detect a difference in reduction of 15 drinks per week, 64 partic-
ipants in each group are needed to have 80% power at the two-sided
0.05 significance level. Given an anticipated 20% dropout rate, the target
enrollment is 160. Among those in theMALD trial, to detect an increase
of 15% (from 10% to 25%) in self-reported abstinence with 80% power at
the two-side 0.05 significance level, 97 participants per group are need-
ed. Given an anticipated 15% dropout rate, the target enrollment is 228.

2.9.2. Statistical analyses
Analyses for each of the three trials will be conducted separately. De-

scriptive statisticswill be used to evaluate balance in baseline character-
istics across the treatment groups.

2.9.2.1. Primary outcomes. A likelihood-based ignorable analysis using a
mixedmodelwill be used for primary comparisons of alcohol consump-
tion between groups [71,72]. This analysiswill assume thatmissing data
occurs at random. The inclusion of 4, 12, 24 week and 12 month

Table 4
Criteria for being stepped up to additional treatment based on Timeline Followback.

Unhealthy alcohol use
category

Criteria

At-risk drinking • Alcohol consumption above at-risk levels at least
once in the prior 14 days, defined as:

○ For men less than or equal to 65 years old: 14 or
more drinks per week or 4 or more drinks per
occasion

○ For women and men older than 65 years old: 7 or
more drinks per week or 3 or more drinks per
occasion

• Alcohol consumption consistent with binge levels at
least once in the prior 14 days, defined as:*

○ For men: 5 or more drinks per occasion
○ For women: 4 or more drinks per occasion

Alcohol use disorder • Alcohol consumption consistent with heavy drinking
at least once in the prior 14 days, defined as:

○ For men: 5 or more drinks per day
○ For women: 4 or more drinks per day

Moderate alcohol use
with liver disease

• Any alcohol use in the prior 14 days

Notes: asterisk (*) indicates part of the criteria at week 12 only.
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outcomedata in themodelwill assist inmeeting this assumption. Linear
mixed effects models will be used to evaluate the primary outcome
(number of drinks perweek) for the at-risk and alcohol use disorder tri-
als. The generalized linear mixed model (GLMM) will be used to com-
pare the primary outcome of abstinence in the MALD trial. More
specifically, the mixedmodels will include fixed effects for intervention
(integrated stepped care vs. treatment as usual), time (4, 12, 24 weeks,

12 months), and the interaction of intervention and time. Additional
fixed effectswill be included for design factors (site) aswell as the base-
line outcome and gender. Random effects will be included for partici-
pant and time. Linear contrasts will be used to estimate intervention
group differences and 95% confidence intervals at the primary
24 week time point. The amount and pattern of missing data will be de-
scribed. Logistic regression will be used to determine factors associated

Fig. 4. STEP Trials: health information sheet.
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with dropout. Factors associated with missing data will be included in
the primary outcome models. Sensitivity analyses to account for data
missing not at random will be conducted as necessary.

2.9.2.2. Secondary and exploratory outcomes. Wewill examine the corre-
lation between self-reported alcohol use as measured by the TLFB with
PEth data and linear mixed effect repeated measures models similar to
those described above will be used to compare outcomes using PEth
data. Additionally, we will create models to examine the effect of the in-
tervention on the VACS Index, depressive symptoms and antiretroviral
therapy medication adherence. Generalized linear mixed models will be
used to compare engagement in unprotected sex after alcohol use as
well as presence of multi-substance use. We will also compare the actual
receipt and patterns of alcohol treatment services overall, by intervention
condition, and among specific subgroups as assessed by the electronic
medical record and self-report to inform an operations research model.
In addition, we will measure adherence to the interventionist visits
among those eligible (i.e. proportion of participants who attendMET ses-
sions among those stepped up to Step 2) aswell as assess patient satisfac-
tion to better understandpatient-preferences for this type of intervention.

2.10. Protection of participants

The STEP Trials are approved by the Human Investigation Commit-
tees/Institutional Review Boards and the coordinating centers and
each of the sites. The study is HIPAA compliant and a Certificate of Con-
fidentiality has been obtained from the National Institute on Alcohol
Abuse and Alcoholism. The Data Safety and Monitoring Board (DSMB)
reviews study progress every 6 months to review enrollment, baseline
characteristics of enrolled participants, delivery of the intervention
and adverse events.

2.11. Current status of the STEP Trials

As of July 10, 2016, a total of 303 participants have been enrolled
across the three trials. This reflects 40%, 53%, and 82% of target enroll-
ment in the at-risk drinking, MALD and alcohol use disorder trials re-
spectively. That recruitment was unlikely to meet targets for the at-
risk drinking and MALD trials were reviewed during DSMB calls after
approximately 3.5 years of enrollment. After carefully reviewingoptions
with the DSMB to change recruitment strategies, change outcomes, and
conditional power with the option to halt the trial(s), the decision was
made to continue recruitment and procedures in accordance with the
original protocol for the at-risking drinking and alcohol use disorder tri-
als. The DSMB indicated that relevant lessons will be learned regarding
treatment of unhealthy alcohol use using an integrated stepped care ap-
proach for those in the MALD trial, but further recruitment was not
warranted.

3. Discussion

By focusing on HIV-positive patients with either at-risk drinking,
MALD, or alcohol use disorder, the STEP Trials will provide important
data regarding the effectiveness of integrated stepped care to address
a range of unhealthy alcohol use when delivered through HIV Clinics.
The methods are innovative for several reasons. First, in addition to
targeting at-risk drinking and alcohol use disorder, we expand the def-
inition of unhealthy alcohol use [1] to an often overlooked population
by targeting lower levels of drinking in the presence of liver disease.
Liver disease is a major contributor to morbidity and mortality among
HIV-positive patients [73] and hastened by alcohol use [8]; interven-
tions to decrease patient exposure to this important hepatotoxin are im-
portant. In addition, as alcohol use impacts medication adherence in a
dose-dependent fashion [10], targeting alcohol use may be important
as patients are being evaluated for HCV treatment. Second, the STEP Tri-
als provide a model for integrating treatment into HIV Clinics, rather

than referring patients off-site. This is important as through screening,
the STEP Trials are identifying non-treatment seeking patients with a
low level of motivation to address their unhealthy alcohol use who are
unlikely to adhere to an off-site referral. Third, the STEP Trials use a
stepped care approach, that has not been previously applied to address
unhealthy alcohol use among HIV-positive patients. Fourth, we are ex-
amining the impact of integrated stepped care on changes in the VACS
Index, a novel biomarker that predicts morbidity and mortality. No
studies to date have prospectively examined the impact of an interven-
tion to address substance use on the VACS Index.

Results from the STEP Trials will have important implications. If ef-
fectiveness is demonstrated, integrated stepped care will provide a
self-correcting mechanism for tailoring treatment intensity to patients'
alcohol use. In addition, as we are cataloguing both receipt of the com-
ponents of the intervention as well as use of other routine services,
this will informwhich services participants adhere to and inform devel-
opment and tailoring of clinical programs. Notably, this study is occur-
ring in five distinct sites that are part of the system that is the single
largest provider of HIV care in the United States, namely the VA. The
VA has been a leader in adopting models of care consistent with pa-
tient-centered medical homes (PACTs) and integrated treatment of co-
morbid conditions with multidisciplinary teams (i.e., Primary Care-
Mental Health Integration). In addition, given the VA's focus on screen-
ing and delivering treatment for unhealthy alcohol use [19], this study
has the potential to directly inform future implementation efforts to im-
prove treatment of unhealthy alcohol use for both HIV-positive and
negative patients [27]. One goal of these trials was to conduct research
to inform practice in HIV clinical settings. As such, we elected to com-
pare the stepped interventions to current practice – treatment as
usual. While we considered other control conditions, we believe that a
comparison of a variety of sequenced interventions (e.g. stepped care)
with increasing levels of intensity delivered within HIV Clinics to treat-
ment as usualwill provide thefieldwith themost pertinent information
at this time. If effectiveness is demonstrated through these trials, further
comparative effectiveness research would be warranted. Lastly, our
findings comparing self-reported alcohol use to PEth may inform the
measurement of alcohol exposure in future interventional and observa-
tional studies.

Our study has some limitations. Due to the characteristics of patients
served by VA HIV Clinics our findings will not be generalizable to
women. In addition these findingsmay not apply to other settings, lack-
ing on-site multidisciplinary team members (e.g. psychologists, addic-
tion psychiatrists). While the MALD trial will provide information on
patient interest, adherence to and preliminary alcohol and health-relat-
ed outcomes, it is unlikely that the MALD trial will provide data on the
effectiveness of the integrated stepped care model for this population.
Anecdotally, barriers to enrollment have included lack of interest in ad-
dressing this perceived safe level of alcohol use, transportation issues,
and concerns that reporting active alcohol use would prohibit hepatitis
C treatment. Resulting preliminary data will be timely, however, and
should inform subsequent interventions to promote liver-related
health, especially as new treatments for chronic HCV are provided to
this patient population. Also, we do not measure use of e-cigarettes
which became more widespread since we launched our study. Lastly,
as this study includes research coordinators who are actively involved
in determining whether participants assigned to the intervention
meet criteria for being stepped up, processes for streamlining
ongoing outcome evaluation in routine clinical practice still need to be
refined.

The STEP Trials represent an important and novel treatment ap-
proach for addressing unhealthy alcohol use among HIV-positive pa-
tients. In addition, lessons learned from these studies can inform
future implementation work to improve delivery and uptake of
treatment for unhealthy alcohol use in HIV Clinics, as well as inform
stepped care approaches for the treatment of other chronic medical
conditions in clinical settings.
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