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Abstract

Background—~Real-world clinical settings like addiction treatment programs are ill-equipped to
deploy and sustain the existing-resource-demanding evidence-based interventions (EBIs) that
target HIV-infected people who use drugs (PWUDs), and this has left a critical void in current
HIV prevention efforts. In response to this unmet need, we have conducted formative research in
addiction treatment settings that has resulted in Holistic Health for HIV (3H+) — an empirically
adapted, substantially abbreviated version of Holistic Health Recovery Program (HHRP+), a
CDC-recommended EBI targeting HIV-infected PWUDs.

Methods—Using a non-inferiority randomized controlled trial design, we will determine whether
the abbreviated 3H+ intervention is comparable (i.e., within a 10% margin) and cost-effective
relative to the original HHRP+ intervention in terms of reducing HIV risk behaviors and
improving antiretroviral therapy (ART) adherence among HIV-infected PWUDs in addiction
treatment who report drug- or sex-related HIV risk behaviors.

Conclusions—This article provides a description of the development and adaptation of the 3H+
intervention, the innovative non-inferiority comparative experimental design for testing the 3H+ to
the HHRP+. Furthermore, it provides empirical evidence from a formal cost-effectiveness analysis
justifying the cost-effectiveness of the 3H+ intervention when compared to the HHRP+
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intervention. If confirmed to be comparable and more cost-effective, as hypothesized, the 3H+
intervention has the potential to be readily and immediately integrated within common clinical
settings where large numbers of HIV-infected PWUDs receive clinical services.

Keywords

Secondary HIV prevention; intervention adaptation; antiretroviral adherence; HIV risk reduction;
non-inferiority prospective trial; drug users

1. Introduction

Despite numerous evidence-based behavioral HIV-prevention interventions made available
by the Centers for Disease Control and Prevention (CDC), HIV incidence in the U.S. has
remained unchanged for the past 15 years [1]. Particularly in the Northeast, where almost
half of all new HIV infections are attributed to people who use drugs (PWUDSs), they remain
a priority population [2]. HIV-infected PWUDs continue to fuel the U.S. HIV epidemic via
drug- and sex-related HIV risk behaviors that are preventable through appropriately
designed and properly situated evidence-based interventions (EBIs) [3-8]. Scale-up of EBIs
in ‘real-world’ clinical settings, like drug treatment programs, are ill-equipped to deploy and
sustain the existing resource-demanding EBIs that target HIV-infected PWUDs due to
organizational factors within clinical settings (e.g., resource-limitations) and individual
factors (e.g., lack of willingness to participate in comprehensive interventions), and this has
left a critical void in current HIV-prevention efforts [9, 10]. Thus, efficacious and cost-
effective EBIs are urgently needed.

Addiction treatment programs are ideal settings to implement secondary HIV-prevention and
antiretroviral therapy (ART) adherence interventions among HIV-infected PWUDs. To date,
however, few—if any—EBIs have been designed for implementation among HIV-infected
PWUDs in the context of addiction treatment programs such methadone maintenance
programs (MMPs), where such interventions are particularly relevant. The few EBIs that are
potentially applicable to HIV-infected PWUDs have not been widely disseminated and
adopted in drug-related clinical settings due to numerous factors (e.g., time constraints,
existing treatment routines, personnel demands, patient attributes) that typically distinguish
real-world clinical settings from idealized research settings in which interventions are often
originally tested. Consequently, clinical settings are less willing and able to commit scarce
resources toward delivering, monitoring, and evaluating complex EBIs [9-11].

Driven both by organizational factors within clinical settings (e.g., resource-limitations) and
participant factors (e.g., lack of willingness to participate in lengthy/complex interventions),
researchers have begun developing and testing brief, ecologically valid, EBI strategies [12,
13] for use within a range of non-addiction treatment settings such as STD and HIV
specialty clinics where routine medical care is provided to HIV-infected patients. Though
these interventions have been well-designed for implementation in non-addiction treatment
settings, their content does not address the unique drug- and sex-related HIV risk-reduction
and ART adherence needs that are characteristic of HIV-infected PWUDs. ART adherence is
prioritized since achieving viral suppression has been associated with marked reductions in
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HIV transmission to sexual and injection partners [14, 15]. Thus, there remains a significant
void with regard to EBIs that can target HIV-infected PWUDs in clinical settings and
address both HIV risk-reduction and ART adherence.

In response to this unmet need, we have adapted and optimized EBI approaches for
implementation among priority populations in addiction treatment settings. Through our
formative research in addiction treatment settings, we developed the Holistic Health for HIV
(3H+) intervention [16], an empirically-adapted, substantially abbreviated version of
Holistic Health Recovery Program (HHRP+) [17], a CDC-recommended EBI targeting HIV-
infected PWUDs [18]. The purpose of this paper is to: 1) provide a step-by-step description
of the development and adaptation of the 3H+ intervention; 2) describe the innovative non-
inferiority comparative experimental design for testing the 3H+ intervention to the ‘gold-
standard’; and 3) provide empirical evidence from a formal cost-effectiveness analysis
justifying the cost-effectiveness of the 3H+ intervention when compared to the original
HHRP+.

2. Methods
2.1. Study design

Given that EBIs currently exist for HIV-infected PWUDs, we deemed it unethical to test the
abbreviated 3H+ intervention against anything other than one with documented efficacy.
Thus, our research team was funded to implement a non-inferiority RCT design [19-21] to
compare the abbreviated 3H+ intervention with the existing HHRP+ [17], the gold standard
for secondary HIV prevention for HIV-infected PWUDs (Figure 1). This design will allow
us to test the primary hypothesis that the experimental intervention (E=3H+) is at least as
effective as (non-inferior to) the ‘gold standard’ active comparison intervention (S=HHRP+)
by a margin of <10% (i.e., the experimental intervention to be no more than 10% worse than
the standard intervention for the primary outcome of no HIV risk behavior). Our ongoing
study is testing the relative efficacy and cost-effectiveness of the 3H+ intervention [16], vs.
the original EBI — the HHRP+ [17]. In order to test this hypothesis, a RCT design (see
Figure 1) has been implemented comparing the abbreviated 3H+ intervention to the HHRP+
intervention, with both conditions receiving standard of care opioid replacement therapy
(drug treatment). Though it is not possible to eliminate all threats to internal validity, the
randomized controlled trial design allows us to minimizing such threats over the course of
the study. Ethical oversight

The study protocol was approved by the Investigational Review Board (IRB) at the
University of Connecticut, the Human Investigation Committee at Yale University, and
received board approval from the APT Foundation MMP, Inc. Clinical trial registration was
completed at ClinicalTrials.gov (NCT01741311). A Certificate of Confidentiality (CoC) was
obtained from the National Institutes of Health (NIH).

2.2. Research goals

Given the translational gap of currently available EBIs targeting HIV-infected PWUDs into
common clinical settings (e.g., addiction treatment programs, HIV clinical care settings,
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etc.), this study’s aim is to examine whether an adapted, brief version of an EBI (i.e., 3H+
intervention) is comparable to the original EBI (i.e., HHRP+ intervention) in reducing HIV
risk behaviors and improving ART adherence. We hypothesize that the 3H+ intervention will
be found comparable (i.e., within a 10% margin) and cost-effective relative to the original
HHRP+ in terms of reducing HIV risk behaviors and improving ART adherence among
HIV-infected PWDUs in addiction treatment who report unsafe injection drug use practices
or sexual risk behavior. Thus, the primary outcomes focus on ART adherence and several
aspects of sex- and drug-related HIV risk-reduction information, motivation, behavioral
skills, and behavior. The secondary outcomes focus on measures of ART adherence, viral
suppression (HIV-1 RNA < 400 and < 50 copies/mL), and mean change in CD4 lymphocyte
count.

2.3. Sample size and power calculations

We calculated the sample size needed to detect the difference in primary outcomes with at
least 80% power and a two-sided significance level of p<0.05. We made the following
assumptions: (1) the proportion of subjects free from high risk behavior 36 weeks (T,g) after
the HHRP+ intervention would be 92% [17]; (2) alpha=0.05; (3) beta = 0.20; (4) equal
allocation of participants among the two intervention conditions; and (5) 10% allowable
non-inferiority difference between the HHRP+ and 3H+ interventions would be 82%. Using
an intention-to-treat (ITT) analysis, 116 subjects per arm (N=232) will be required to
confirm our hypothesis. With known attrition from our studies of HIV-infected PWUDs
[(86% to 93% (average 91%)] being conservative - as subjects in this trial will also be on
methadone - and conservatively allowing for 10% attrition, a total of 256 subjects, equally
divided between 3H+ and HHRP+, will be required. Given that 232 participants will be
available for analysis, we will have 81.5% power to test our secondary hypothesis of non-
inferiority of 3H+ relative to HHRP+ when examining high-level ART adherence. For this
secondary endpoint, we assume the proportion of participants achieving high-level ART
adherence in the HHRP+ group will be 80% [17]. The 3H+ intervention will be considered
non-inferior to HHRP+ if the percentage of participants achieving high-level ART adherence
in the 3H+group is not less than a margin of §5=15% vs. the HHRP+ group (i.e., not less
than 65%) [22-25].

2.4. Study procedures

2.4.1. Recruitment and screening—Recruitment started in 2012 and will continue until
2016 in New Haven, CT from community-based, non-research oriented programs and health
services centers (e.g., homeless shelters, addiction treatment centers, medical clinics).
Participants are recruited via peers, word-of-mouth and flyers, direct referral from
counselors in addiction treatment programs, and HIV clinical care settings within the greater
New Haven, CT area. Potential study participants are screened initially by phone or in
person. During screening session, we determine whether the patient meets inclusion criteria,
including: i) being HIV-infected; ii) meeting DSM-V criteria for opioid dependence and
seeking methadone maintenance treatment; iii) reporting drug- or sex-related HIV risk
behavior in the past 6-months; iv) age 18 or older and able to provide the informed consent;
v) able to read and understand the questionnaires and the Audio Computer Assisted Self
Interview (ACASI); vi) available for the full duration of the study with no anticipated
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circumstances impeding participation and vii) not actively suicidal, homicidal, or psychotic.
Those meeting screening criteria are informed about the research study and scheduled an
appointment with the research staff in a confidential setting to participate in the study.

2.4.2. Informed consent, enrollment, and reimbursement—Per standard Good
Clinical Practice guidelines, the research assistant administers informed consent and
assesses the participant’s willingness to enroll in the study at the initial in-person visit. After
informed consent completion, all enrolled participants undergo a baseline assessment. The
baseline assessment, which takes approximately 90 minutes to complete, is conducted prior
to Week 1 of intervention participation and repeated following Week 12, and then again at 3-
(T24), 6- (T36) and 9-(T4g) month measurement points post intervention (see Figure 1).

During the enrollment process, participants are asked to complete release of information
(ROLI), allowing study staff to contact their community primary care providers and pharmacy
for information regarding laboratory results (i.e., CD4 count and viral load) and prescription
refill information, respectively. Study participants are reimbursed for the time required for
them to complete assessments and weekly group sessions (see Table 1).

2.5. Randomization

Upon completing the baseline assessment, in addition to standard of care opioid replacement
drug treatment, each participant is randomized to receive: (a) 12 weekly group sessions that
comprise the HHRP+ intervention or (b) 4 weekly group sessions and a 12-week booster
session that comprise the 3H+ intervention. Standard of drug treatment care involves routine
services that are included in methadone maintenance treatment (daily methadone and case
management). The clinicians supervising the MMP are blind to the intervention condition
each participant is receiving. Randomization is done using a computerized “urn”
randomization to ensure adequate representation of women and minorities to each
intervention arm.

The research team members are keenly aware of the potential for contamination across study
conditions. Contamination is being minimized in several ways: 1) intervention sessions
associated with each condition are purposefully scheduled at different times and in different
locations (but by the same intervention facilitators to control for the possible influence of
employing different facilitators per condition); 2) participants in the two conditions are
assessed independently and using ACASI, thus avoiding direct interaction and reducing
social desirability bias; and 3) couples and housemates are randomized to the same
condition. Thus, interactions among participants do not differ from the interactions that
would naturally occur just by participating in the routine services provided by the drug
treatment program.

2.6. Theoretical framework

Both the original (HHRP+) [17] and adapted version (3H+) [16] intervention are based on
the information-motivation-behavioral skills (IMB) model of health behavior change [26,
27], which specifies that HIV prevention information, motivation, and behavioral skills are
the fundamental determinants of HIV risk and HIV risk reduction behavior. From this
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perspective, HIV prevention information (i.e., knowledge) that is directly relevant to an
individual’s practice of risk-reduction behavior is a prerequisite for engaging in risk-
reduction action. Similarly, HIV prevention motivation to act on what one knows about HIV
prevention — including personal motivation (attitudes about personally taking preventive
actions) and social motivation (perceived social support/social pressure to take preventive
actions) — is an additional prerequisite for the initiating and maintain HIV risk-reduction
behavior. Finally, HIV prevention behavioral skills for taking HIV preventive actions are a
third prerequisite for engaging in HIV risk-reduction behavior, and determine the extent to
which an informed and motivated individual is capable of skillfully initiating and
maintaining HIV risk reduction behavior [26, 27].

2.7. Description of the comparison and intervention conditions

2.7.1. HHRP+: Comparison group—The comparison intervention condition — the
original version of HHRP+ [17] — has been identified by the CDC as an EBI for this specific
risk population [18] and, as such, serves as a ‘gold standard’ among interventions targeting
HIV-infected PWUDs in the context of drug treatment programs. It is composed of 12 two-
hour weekly manual-guided group sessions with comprehensive HIV risk reduction content
that addresses the medical, emotional, and spiritual needs of drug-involved individuals living
with HIV (Table 2). Each session is designed to last 2 hours and is co-facilitated by two
trained clinicians in a private room in a research site (i.e., APT Foundation MMP). Co-
facilitators address potential motivational conflicts of HIV+ individuals by providing them
with self-protective as well as altruistic reasons for examining and changing their HIV risk
behavior and improving adherence behavior. Material is presented using cognitive
remediation strategies [28] including a multi-modal presentation of material, behavioral
games and role plays, frequent review of material, and use of memory books.

2.7.2. 3H+: Intervention group—The 3H+ intervention was developed through an
iterative process involving the integration of qualitative research [16], theoretical
underpinnings [26, 27], and findings from a systematic review of the relevant research
literature [29]. As an initial step toward developing an intervention with potential for wide-
scale implementation in common clinical settings, we conducted a meta-analysis of RCTs
evaluating HIV risk reduction interventions specifically targeting PWUDs [30]. The results
of the meta-analysis showed that interventions were most beneficial when they: (1) were
conducted in the context of drug treatment, (2) focused equally on drug- and sex-related
HIV risk, (3) provided interpersonal skills training on safer injection practices with injection
partners, and (4) were led by two facilitators [30]. We incorporated the findings from the
meta-analysis into the design and adaptation of the 3H+ intervention [16].

Guided by the Assessment-Decision-Administration-Production-Topical experts-Integration-
Training-Testing (ADAPT-ITT) model of intervention adaptation [31], we then conducted
formative qualitative research, including structured focus group interviews with 12 treatment
providers and stakeholders within the proposed research performance site (i.e., APT
Foundation MMP) and with 21 members of the target population (i.e., HIV+ DUs). Our
qualitative research questions were designed to elicit a range of responses from patients and
providers that would collectively inform an intervention approach that could be rapidly and
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seamlessly integrated into similar/common drug treatment programs and be delivered as part
of routine services. Thus, our qualitative research questions (available upon request) were
focused accordingly.

Based on these qualitative data and data from our meta-analysis [30], we determined that the
intervention would: (1) be brief and based on an EBI targeting HIV+ DUs (HHRP+ was the
best fit), (2) consist of 4 weekly group sessions of one hour each, (3) contain content that
focuses explicitly on drug- and sex-related risk reduction and ART adherence, and (4) be
readily available to HIV+ PWUDs in drug treatment. We also deemed it critical to retain the
delivery strategies of the original EBI (HHRP+) to accommaodate the moderate levels of
cognitive impairment that characterize our target population [32, 33]. Collectively, our
formative research data informed our design of an approach that could be optimally
implemented within similar real world drug treatment programs.

Based on the formative work, we conducted a preliminary pilot study of the 3H+
intervention among HIV-infected opioid-dependent persons who reported drug- or sex-
related HIV risk behaviors and who were prescribed ART [16]. Improvements were found in
the behavioral skills required to properly adhere to HIVV medication regimens. Enhancements
were found in all measured aspects of sex-risk reduction outcomes including HIV
knowledge, motivation to reduce sex-risk behavior, behavioral skills related to engaging in
reduced sexual risk, and reduced risk behavior. Improvements in drug use outcomes
included enhancements in risk reduction skills as well as reduced heroin and cocaine use.
The pilot test provided solid evidence of feasibility and preliminary evidence of efficacy of
3H+ intervention in terms of enhancing both sexual- and drug-related HIV risk reduction
and ART adherence outcomes [16].

Building on the adaptation and refinement of original HHRP+ intervention, patients assigned
to the 3H+ group receive four 60-minute weekly group sessions (see Table 3) and a 60-
minute booster session at 12 weeks which is designed to review and maintain HIV risk
reduction and ART adherence skills. Our theory-based [26, 27], manual-guided intervention
is a modified coping skills training approach that is delivered in a group modality by two
bachelor’s-level trained facilitators in a private room at a drug treatment facility (i.e., APT
Foundation methadone maintenance program). Material is presented using a motivational
enhancement therapeutic style to address high risk drug- and sex-related HIV risk behaviors
and ART adherence [16]. Facilitators are supervised by the PI, a licensed clinical
psychologist with extensive experience in all aspects of HHRP-based interventions among
the target population. Facilitators will meet with the project director and the PI for weekly
supervision. Importantly, it applies cognitive enhancement strategies such as multimodal
presentation of the material, which allows us to accommodate the otherwise detrimental
impact of cognitive impairment on intervention engagement and participation [16, 28].

2.8. Outcome measures

Participants are assessed at five standard time points (pre-intervention, post-intervention, and
at 3, 6, and 9 months following the intervention). Research indicates that 3-month
retrospective recall of HIV risk behavior is reliable [34]. Thus, we have staggered
assessment points accordingly and have included 6- and 9-month follow-ups in order to
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examine the durability of the intervention as well as the decay or emergence of intervention
effects. All of the self-report measures are administered using ACASI, an approach
documented to reduce self-report biases [35, 36] and minimize participant response
reactivity [37].

Framed by the IMB model of health behavior change [26, 27], we are assessing HIV risk
reduction information, motivation, behavioral skills, and behavior. Table 1 displays a
detailed description of the specific constructs measured including: Information (knowledge)
about HIV and antiretroviral adherence (calculated as percent correct), Motivation to reduce
HIV risk and adhere to antiretroviral medication-taking, and Behavioral skills about
reducing HIV risk and improving antiretroviral adherence. The assessment also captures
step-by-step hands-on demonstrations of sex-risk reduction skills (using male and female
replicas) and drug-risk reduction skills (demonstrating proper needle cleaning), as well as
reported event-level partner-by-partner sex- and drug-related HIV risk behavior (Table 1).

Further, ART adherence is being assessed using two additional approaches that are
recommended by guidelines by the International Association of Physicians in AIDS Care
(IAPAC) [38]: i) self-report using the visual analogue scale (VAS) [39] - and ii) pharmacy
refill data. These self-reported measures have recently been compared to MEMS cap data
[40]. The VAS is empirically validated, consistently under-reports adherence, but effectively
measures a “difference” in adherence that changes in response to an intervention [39].
Pharmacy refill data, which include pharmacy refill records of the ART medications, will be
used as a confirmatory adherence measures to validate the VAS. As used in prior studies, a
release of information to obtain pharmacy data from both Medicaid and individual
pharmacies will be deployed [16]. We will first assess the correlation (r) between VAS and
pharmacy adherence data, particularly for defining adherence >95%. If the correlation is less
than optimal (r<0.70), we will report both measures, but rely on pharmacy refill data to be
most conservative. As an alternative approach, we will measure the absolute changes in
adherence from baseline to the post-intervention (12 weeks), 3-(T24), 6-(T3g) and 9- (T4g)
month follow-ups. Last, we will measure treatment non-persistence, using timeline follow-
back assessments to examine ART treatment gaps.

HIV-1 RNA level (viral load, VL) is being measured in terms of mean change in VL from
baseline to the final (T,4g) follow-up point. An additional approach includes examining the
proportion of subjects with a non-detectable (<400 and <50 copies/mL) VL, and mean
change in CD4 lymphocyte count. Four-panel (heroin, cocaine, oxycodone, and
benzodiazepine) immunoassay (I/A) urinalyses (with confirmation of positive results) are
conducted at baseline, weekly during the 12 week intervention phase, at post-intervention,
and at follow-ups to detect the most common illicit substances of abuse in this patient
population. Urine toxicology results will be used to validate the self-report use of
substances.

2.8.1. Potential covariates—A number of covariates are being measured to examine the
differential impact of certain variables known to influence either the primary or secondary
outcomes. For instance, factors that have been associated with non-adherence have included:
depressive symptoms, active drug use, neurocognitive impairment, destabilized living
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circumstances [33, 41-43]. Similar covariates have been reported for HIV risk-taking
behaviors. We therefore measure these using standardized instruments including: DSM-V
criteria for substance use disorders (M.1.N.I) [44], mental illness (M.1.N.1.) [44], depressive
symptoms (CES-D) [45], active drug use (urine toxicology screening using the NIDA-5
panel measuring heroin, cocaine, oxycodone, benzodiazepines and marijuana), and
neurocognitive impairment (using the Neuropsychological Impairment Scale)[46].

2.9. Strategies to minimize attrition

To date, retention across the 3 follow up periods as of February 2015 is 84%, just below our
expected range (86% to 93%). Using experience gained from past and current research,
several steps have been taken to reduce the potential for attrition [47—49]. These include
rapid assignment (usually the same day) to study conditions after provision of informed
consent, thorough explanation of study conditions, close monitoring of participants’ clinical
status, integration of the research with the clinical program, and accessibility to patients of
study staff for questions and problems. Participant locator forms, including name, address,
phone number, family/friend contact are collected and updated at each visit. Phone calls are
used in between appointments to update information. Research staff, with participant’s prior
permission, call participants the week before the date of their assessment appointments.
Appointment cards are also issued at each visit for subsequent visits. Furthermore,
participants are reimbursed for the time and effort required for them to complete the
assessments that we have found to be essential to retention [49]. Based on previous research
using similar procedures, we expect to retain over 90% of participants over the entire study
period (48 weeks).

2.10. Statistical analyses

Logistic regression models will be used to assess the log odds of being free from injection or
sexual transmission risk behaviors at T,g (36 weeks after the end of intervention) using
intervention assignment as a binary coded predictor while controlling for any potential
confounds. Non-inferiority will be based on a one-sided test at a=.025 level. Equivalently, if
the lower bound of the one-sided 97.5% confidence limit around the estimated difference in
proportions lies above — & (i.e., —10%), then the non-inferiority of the 3H+ intervention will
be demonstrated. A traditional intent-to-treat (ITT) analysis tends to be biased toward non-
inferiority [50] when non-adherence to protocol is high. Therefore, data from our study will
be analyzed using both an ITT and per-protocol approach. Similar logistic regression
analyses will be conducted for the secondary endpoint, proportion achieving high adherence.

In addition, we will perform 2 (intervention condition) x 5 (repeated follow-up assessments)
mixed design analyses, entering pre-intervention scores as covariates and additional
theoretically and empirically relevant covariates as possible moderators, including
interactions, or mediators. The specific statistical procedures that we employ will be
determined by inspection of the distributions of variables in relation to the assumptions of
the statistical tests. For variables that are approximately normally distributed, we will use
multivariate analyses of covariance for conceptually related sets of variables, with significant
multivariate tests followed by subsequent analyses of covariance. We anticipate including
the IMB theoretical constructs (e.g., risk reduction knowledge, readiness to change,
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behavioral intentions, self-efficacy) in these analyses because these variables have
approximated normal distributions in previous research [49].

Using growth curve mediation modeling in Mplus [51] and mediation package from R [52,
53], we will test the relationship between study conditions and the risk behavior outcome
variables mediated by changes in the theoretical variables of interest (variables based on
IMB model) over time, assuming the time points cluster within individuals. A causal
inference framework will be used when identification assumptions need to be relaxed [54,
55]. The possible mediators will be included in the final model if they showed a significant
intervention effect when tested as an outcome. Using standardized path coefficients, we will
examine the relative associations of each mediator. Variables that violate distributional
assumptions of normality will be analyzed using generalized linear model (GLM)
procedures, which enable the use of non-Gaussian error models. These analyses enable the
use of the Poisson or negative-binomial error model for study endpoints that represent
frequency of an occurrence or practice, such as rates of HIV risk and protective behaviors.
While we do not expect differential rates of dropout between groups or high loss to follow-
up at 9 months, sensitivity analysis using several forms of imputation (e.g., multiple
imputation) will be performed to examine the robustness of conclusions from the primary
analysis [56-58].

3. Cost-effectiveness analysis

Understanding the potential population-wide health gains and costs of secondary HIV
prevention is an important consideration for policymakers tasked with allocating scarce
program resources. In preparation for our final cost-effectiveness analysis, our team has
published a customized HIV epidemic model evaluating the relative epidemic impact and
cost-effectiveness of HHRP+ vs. 3H+ for HIV-infected PWUDs in the U.S. [59]. In the
absence of final outcomes from our ongoing RCT (115 of 256 projected participants
recruited to date), we estimated the projected health benefits and costs of implementing
HHRP+ vs. 3H+, through use of a mathematical epidemic model, at various levels of
implementation, based on the results of the original HHRP studies which were compared to
treatment as usual (TAU) and information from databases that are widely accepted for this
purpose and available to the public (e.g. CDC HIV prevalence rates, WHO guidelines, US
Bureau of Labor Statistics, etc.). The model used HIV transmission probabilities and contact
rates among PWUDs and between PWUDs and the general adult population to project future
HIV incidence, prevalence, and HIV-related mortality over a 10-year horizon [59].

Briefly, our study projected that both behavioral intervention programs targeting HIV-
infected PWUDs (HHRP+ or 3H+) would be effective and cost-effective in terms of
reducing HIV incidence among PWUDs as well as the general population of adults in the
US [59]. The 3H+ intervention was projected to be more effective than HHRP+, however,
because of its cost-effective attributes such as being much briefer, easy to implement in
clinical settings, and having a greater likelihood of being more widely and correctly
implemented. In general, findings point to the potential population-wide benefits of 3H+ as a
more cost-effective alternative to HHRP+ when used in conjunction with opioid replacement
therapy in a clinical context.
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4. Implementation issues

When working with HIV-infected PWUDs, there are unique implementation and logistical
concerns that require considerable experience, logistical problem-solving, and ethical
oversight. Participant recruitment has been one of the most challenging aspects of this
ongoing study. Recruitment for this type of study can present significant challenges as
potential participants must meet relatively stringent inclusion criteria. In addition, the use of
convenience sampling from the greater New Haven area — as opposed to attempting, for
example, systematic sampling from multiple facilities in the area — may have required
additional recruitment efforts. Furthermore, this study involves delivering a relatively
intensive intervention (HHRP+), multiple assessment points, and an extended follow-up
period, and any of these factors may be expected to influence participation over time. In
addition, it is necessary that all referral sources clearly understand and communicate study
inclusion/exclusion criteria.

In an attempt to maximize our recruitment rate, we have identified a number of strategies.
First, we have expanded our recruitment radius to include towns surrounding the New Haven
area. The research team conducts in-service meetings with physicians, nurses, and
counselors at local HIV clinics, addiction treatment centers, and medical groups to identify
and refer potential clients. During the presentations, research personnel distribute packets of
information sheet contacting brief descriptions of the study, inclusion and exclusion criteria,
and contact information. Second, the research staff members conduct community outreach,
and post flyers in public venues known to be higher-density activity areas for the target
population of high risk drug users. Third, with the expansion of recruitment radius,
transportation has emerged as an important logistical factor, with participants having to
frequently commute some distance to the research site. We therefore provide transportation
vouchers or reimburse participants for the burden imposed by travel (via bus passes, train
tickets, tokens). In conjunction with the University of Connecticut IRB, careful
consideration was given to the market rate for similar studies in this area in order to ensure
that we are respectful of the time required for patients to fully participate.

5. Summary

Despite decades of HIV prevention strategies targeting high risk populations, a significant
number of HIV-infected PWUDs continue to engage in behaviors that transmit HIV and that
place them at greater risk of acquiring other infections that may contribute to disease
progression [3]. In addition, problematic ART adherence is well documented in this risk
population. A range of evidence-based HIV risk reduction interventions are widely
available, but few — if any — were designed for implementation within clinical settings, such
as MMP, where high-risk DUs commonly seek treatment services. Driven by the dearth of
EBIs that are applicable to high-risk HIV-infected PWUDs in treatment, we designed the 3H
+ intervention [16] — an adapted version of the comprehensive evidence-based HHRP+ [17].
The systematic adaptation and testing process described here was designed to more
effectively address the HIV prevention needs among HIV-infected PWUDs within real-
world clinical settings such as drug treatment programs.
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To our knowledge, this is the first study to use a non-inferiority RCT to examine the relative
efficacy and cost-effectiveness of an adapted, brief, version of an EBI vs. an original EBI
targeting HIV-infected PWUDs, and it provides an exemplar for building on the existing
intervention science. This study was designed to provide good internal validity by
controlling known confounders, by having a target sample powered to detect the difference
in primary outcome using similar sample, using validated measurements, and by using
statistical methods that have been proven to reduce Type | and Type Il errors. This research
is especially crucial given the disproportionate HIVV/AIDS burden borne by HIV-infected
PWUDs and the gap currently existing in HIV/AIDS prevention strategies targeting DUs. If
the 3H+ intervention shows relative efficacy and cost-effectiveness vs. HHRP+, as predicted,
it can be readily disseminated for implementation as part of routine care within common
drug treatment programs — a true integration of HIV prevention science and drug treatment
services. Furthermore, the process outlined herein could serve as a model for adapting other
EBIs for optimal implementation in a range of real-world clinical settings (e.g. prisons, HIV
clinical care sites, etc.).
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Overview of study design
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Overview of study design
Note: T measured in weeks
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Table 2

Outline of the HHRP+ HIV risk reduction and antiretroviral adherence intervention

Group Topics

Information, Motivation, and Skills Taught

Lo

Reaching your goals

e

Reducing the harm of injection drug use

3. Sexual harm reduction with latex

»

Negotiating harm reduction with partners

5. Preventing relapse to risky behavior

6. Health care participation

-

. Healthy lifestyle choices

©

Introduction to the 12 steps

9. Overcoming stigma

10. Motivation: Overcoming helplessness

11. Moving beyond grief

12. Healthy social relationships and
activities

Improving memory and concentration, setting goals, establishing priorities, action initiation

Identifying the harm of injection drug user, learning harm reduction techniques (e.g., needle
cleaning), reducing cue-elicited craving

Identifying the harm of unsafe sexual practices, learning harm reduction techniques (e.g.,
condom selection and application)

Harm reduction negotiation and communication skills, eroticizing safer sexual practices

Learning relapse prevention skills, identifying early warning signs, understanding seemingly
irrelevant decisions

Understanding HIV and immune system, strategies for improving health, developing a
partnership with health care providers, and enhancing antiretroviral adherence skills

Coping skills, stress management, nutritional guidelines and food hygiene

Identifying what is and is not controllable, understanding when to let go and when to take
action, identifying one’s personal source of strength, increasing motivation for change

Understanding the consequence of stigmatization, decreasing the strength of “addict” self-
identity, identifying and strengthening cognitive, affective, and behavioral attributes of healthier,
non-drug using lifestyle

Understanding the source and consequences of helplessness, identifying situations in which you
can become empowered, assessing readiness for change, increasing motivation to pursue a
healthy lifestyle

Understanding the stages of grief, facing and coping with fears about HIV, identifying and
prioritizing that which has personal meaning

Identifying and maintaining healthy social relationships, communicating HIV status, identifying
and engaging in healthy social activities
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Table 3

Outline of the 3H+ HIV risk reduction and antiretroviral adherence intervention

Group Topics

Information, Motivation, and Skills Taught

1. Health care participation Understanding HIV and immune system, strategies for improving health, developing a partnership

with health care providers, and enhancing antiretroviral adherence skills

2. Reducing the harm of injection drug use  ldentifying the harm of injection drug use, learning harm reduction techniques (e.g., needle

cleaning), reducing cue-elicited craving

3. Harm reduction with latex Identifying the harm of unsafe sexual practices, learning harm reduction techniques (e.g., condom
selection and application)

4. Negotiating harm reduction with Harm reduction negotiation and communication skills, eroticizing safer sexual practices

partners
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