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ARTICLE INFO ABSTRACT

Keywords: Background: HIV, heavy drinking, and smoking are all pro-inflammatory and increase risk for coronary heart
Russia disease (CHD). Interventions that reduce alcohol use, smoking, or both in HIV-positive people could lower in-
HIV

flammation, CHD and death risk. Varenicline and cytisine are proven therapies for smoking cessation and may

Alcohol . . . .1 .

Sr;zki(;guse also reduce alcohol consumption. The comparative efficacy of varenicline and cytisine to reduce alcohol con-
Varenicline sumption has not been tested, nor has their comparative effectiveness been reported for smoking.

Cytisine Objective: This paper describes the protocol of the Studying Partial agonists for Ethanol and Tobacco Elimina-

tion in Russians with HIV (St PETER HIV), a four-arm parallel-group randomized controlled trial comparing
effects of varenicline, cytisine, and nicotine replacement therapy (NRT).

Methods: The study is recruiting four hundred HIV-positive heavy drinking smokers interested in cutting down
on alcohol and/or tobacco in St. Petersburg, Russia. Participants are randomly assigned to receive either ac-
tive varenicline + NRT placebo, varenicline placebo + active NRT, active cytisine + NRT placebo, cytisine
placebo + active NRT. All participants receive evidence-based counseling for alcohol and tobacco use, one ac-
tive medication, and one placebo. Outcomes are: 1) % heavy drinking days in the past month (primary study
outcome at three months) and alcohol craving; 2) cigarettes per day (primary smoking outcome at 3 months)
and 7-day point prevalence abstinence and; 3) inflammation, CHD risk, and mortality risk.

Conclusion: St PETER HIV addresses the paucity of randomized controlled trial data to guide treatment of alco-
hol consumption and smoking in HIV-positive heavy drinking smokers.
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H.A. Tindle et al.
1. Introduction

In the era of effective antiretroviral treatment (ART) for HIV infec-
tion, co-morbidities such as coronary heart disease (CHD) are increas-
ingly contributing to mortality and morbidity in this population [1].
People living with HIV (PLWH) who drink heavily and smoke are at
high risk for CHD and death [2]. The mechanisms driving increased
CHD risk in PLWH are unclear, but are linked to inflammation [3-6].
HIV, heavy drinking, and smoking are all pro-inflammatory [7,8]. HIV
viral suppression with antiretroviral therapy does not eliminate the el-
evated CHD risk or the increased inflammation (i.e., pre-HIV infection
levels are not restored) [1]. Interventions that reduce alcohol use,
smoking, or both in PLWH could lower inflammation, CHD and death
risk [9,10]. Varenicline and cytisine are proven therapies for smoking
cessation [11-15]. When compared to placebo, varenicline has higher
cessation rates than cytisine, suggesting that its efficacy may be supe-
rior to cytisine [12,16], which can only be confirmed by head-to-head
comparisons that are currently underway in non-HIV populations
[17,18].

Human trials have studied varenicline for alcohol craving and con-
sumption [19-31], and a recent meta-analysis concluded that vareni-
cline is superior to placebo for decreasing alcohol consumption [32].
This study also concluded that varenicline may be useful to lower
heavy drinking days in people with unhealthy levels of drinking, but
called for additional studies to address this important question. In
murine models, cytisine reduces alcohol consumption [33-35], but
human data on cytisine and alcohol consumption are lacking [36].
The comparative efficacy of varenicline and cytisine to reduce alcohol
consumption and by extension, inflammation, CHD, and mortality
risk, in humans has not been tested. Neither drug has been tested for
smoking cessation against nicotine replacement therapy (NRT) in
PLWH who are heavy drinkers and smokers. This paper describes the
protocol of the Studying Partial agonists for Ethanol and Tobacco
Elimination in Russians with HIV (St PETER HIV) trial, a four-arm
parallel-group randomized controlled trial among 400 PLWH report-
ing heavy drinking and smoking to compare the effects of varenicline,
cytisine, and NRT for alcohol and smoking outcomes.
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2. Methods/design

St PETER HIV will compare the effects of varenicline, cytisine, and
NRT on: 1) alcohol use and craving, 2) smoking, and 3) inflammation
and risk for CHD and mortality. Self-reported alcohol and smoking
outcomes will be assessed at 1, 3 (primary), 6, and 12 months. Eligi-
ble participants are randomly assigned into one of four study arms: 1)
active varenicline + NRT placebo; 2) varenicline placebo + active
NRT; 3) active cytisine + NRT placebo; 4) cytisine placebo + active
NRT. All participants receive evidence-based counseling for alcohol
and tobacco use, 1 active medication, and 1 placebo (Fig. 1).

2.1. Study setting

Recruitment was initiated in July 2017. Participants are recruited
from a recently completed cohort study, as well as from HIV clinical
care sites and non-clinical sites, and via snowball recruitment in St.
Petersburg, Russia. All study enrollment and assessment activities take
place at the Laboratory of Clinical Pharmacology of Addictions at
Pavlov University. All Research Assessors (RAs) are trained medical
personnel (MD, MD/PhD) with prior experience conducting research
studies and all study team members are trained in the Protection of
Human Subjects and Good Clinical Practice (GCP).

2.2. Participants and recruitment

St PETER participants must meet the following inclusion criteria:
1) 18-70 years old; 2) HIV-positive; 3) >5 heavy drinking days (i.e.,
National Institute on Alcohol Abuse and Alcoholism [NIAAA] at-risk
drinking levels) in the past 30 days; 4) smoking an average of at least
5 cigarettes per day; 5) provision of contact information for 2 contacts
to assist with follow-up; 6) stable address within 100 km of St. Peters-
burg; 7) possession of a telephone; 8) interest in cutting down alcohol
or tobacco; 9) able and willing to comply with study protocols and
procedures. The following serve as exclusion criteria: 1) not fluent in
Russian; 2) cognitive impairment resulting in inability to provide in-
formed consent; 3) pregnancy, planning to become pregnant in next 3
months, or breastfeeding; 4) unstable psychiatric illness (i.e., answer-
ing yes to any of the following: past three month active hallucina-

Screening, Enroliment, & Baseline Assessment

Randomization 1:1:1:1 N=400
Counseling for Alcohol & Tobacco Use

Arm 1 N=100:
Varenicline +
NRT placebo

Arm 2 N=100:
Varenicline
placebo + NRT

N4 Vv

Arm 3 N=100:
Cytisine + NRT
placebo

Arm 4 N=100:
Cytisine placebo
+ NRT

v TV

Follow Up Visits and Phone Calls

3

Phone Calls
Weeks 1, 3, 6, 10

N

In-Person Visits
Weeks 2; Months 1, 2, 3, 6, 12

Trial Endpoints at 3 months: Heavy Drinking Days, Alcohol Craving, Cigarettes
Per Day, Smoking Abstinence, HsCRP, IL-6, Reynolds Risk Score, VACS Index

Fig. 1. Study design of the St PETER HIV trial.
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tions, mental health symptoms prompting a visit to the emergency
room or hospital, mental health medication changes due to worsening
symptoms, presence of suicidal ideations); 5) history of seizures; 6)
acute coronary syndrome within 1 month of enrollment; 7) taking
smoking cessation medications in the past 30 days; 8) history of
pheochromocytoma; 9) history of Buerger's disease; 10) systolic blood
pressure greater than 180 mm Hg or diastolic blood pressure greater
than 105 mm Hg; 11) currently taking anti-tuberculosis medications;
12) currently taking galantamine or physostigmine; 13) breath alcohol
content (BAC) level of 0.10% or higher; 14) known allergy to vareni-
cline or cytisine.

Interested participants are screened via phone or in-person at
Pavlov University following the administration and receipt of verbal
consent for the screening process. For participants screened by phone
and found eligible, a visit to the study site is scheduled, where all
screening questions are repeated, followed by additional screening
procedures (i.e., rapid HIV test, urine pregnancy test, measurement of
BAC, blood pressure). Prior to performing the additional screening
procedures, RA administers and documents informed consent and en-
rolls participants into the study. If participants do not meet eligibility
criteria based on laboratory testing, they are disenrolled at this stage.
Once eligibility is confirmed, the RA collects contact information for
the participant and at least two alternative contacts and verifies
phone numbers are working and valid.

Participants then meet with the study nurse for phlebotomy. In-
ability to obtain blood after repeated attempts precludes randomiza-
tion given the importance of samples in the determination of study
outcomes. Upon completion of a successful blood draw, the RA ad-
ministers the baseline assessment and randomizes participants to a
study group.

2.3. Randomization and blinding

Participants are randomized to study groups in a 1:1:1:1 ratio us-
ing blocked randomization stratified by three factors: alcohol con-
sumption (>3 vs. <3 heavy drinking days in the past week according
to NIAAA risky drinking criteria), average daily cigarettes (<1 vs. >1
pack per day), and current ART use to ensure balance across arms.
Randomization is conducted and monitored by the URBAN ARCH Bio-
statistics and Data Management (BDM) core. The software package
SAS was used to generate randomization lists to assign participants as
they are enrolled into the study. Study participants, investigators,
staff, and physicians administering the medications are unaware to
which of the 4 arms a participant is assigned. Although theoretically
possible to double blind this study, it would not have been practical
or feasible because the regimens for varenicline and cytisine are very
different and would therefore require complex regimens to incorpo-
rate the necessary number of placebos. Participants assigned to either
nicotinic acetylcholine receptor (nAChR) partial agonist arm (vareni-
cline or cytisine) are blinded to whether the study medication is ac-
tive or placebo.

2.4. Intervention

Participants are assigned to one of 4 study groups: 1) active
varenicline + NRT placebo; 2) varenicline placebo + active NRT; 3)
active cytisine + NRT placebo; 4) cytisine placebo + active NRT
(Table 1).

All participants receive study pills (active or placebo) and a study
mouth spray (active NRT or placebo). Active varenicline and cytisine
study pills are purchased from a distributor in St. Petersburg and de-
livered to a compounding pharmacy to be encapsulated with 50 mg of
riboflavin, a biologic adherence measure. The procedure is the same
for placebo pills, which are composed of lactose and contain ri-
boflavin. The placebo and active study medications are indistinguish-

Contemporary Clinical Trials Communications 19 (2020) 100625

Table 1
St PETER HIV intervention arms.

Study Arm Intervention

Active 12-week regimen of active varenicline and eight weeks of
Varenicline + NRT  NRT placebo mouth spray
Placebo

Varenicline 12-weeks regimen of placebo varenicline and eight weeks
Placebo + Active of active NRT mouth spray
NRT

Active Cytisine + NRT 25-day regimen of active cytisine and eight weeks of NRT

Placebo placebo mouth spray

Cytisine 25-day regimen of placebo cytisine and eight weeks of
Placebo + Active active NRT mouth spray
NRT

able by appearance and taste. This study administers NRT in the form
of a mouth spray. NRT mouth spray is purchased locally in St. Peters-
burg and delivered to Vertex Pharmaceuticals for repackaging, where
an identical placebo is manufactured. Placebo solution contains
propylene glycol, anhydrous ethanol, trometamol, glycerol, sodium
hydrogen carbonate, levomenthol, mint flavor, cooling flavor, su-
cralose, acesulfame potassium, hydrochloric acid, capsaicin and puri-
fied water. The taste and smell of placebo is identical to active NRT
mouth spray. Study medication are provided by trained physicians,
who instruct participants in proper medication administration and ad-
herence. In accordance with FDA guidelines, the study did not require
an Investigational New Drug (IND) application, as it was conducted
outside of the United States. Participants are asked to set a date to
stop smoking one week from the baseline visit and all participants re-
ceive brief (5-min) evidence-based counseling for alcohol and tobacco
use at baseline [37,38]. Alcohol counseling follows guidelines from
the NIAAA. For tobacco, counseling follows the Agency for Healthcare
Research and Quality's Five Major Steps to intervention ("5 As”). Med-
ication dosing starts on the day of the baseline visit.

2.5. Varenicline

Participants are provided with a 12-week regimen of varenicline
(active and placebo). Active varenicline follows recommended dosing,
beginning at 0.5 mg for men and women (one pill on days 1-3 and
two pills per day [morning and evening] on days 4-7) with a target
dose of 1 mg twice daily during weeks 2-12. Participants are asked to
take the study medication with a full glass of water and to take the
medication at the same time each day.

2.6. Cytisine

Participants receive cytisine (active and placebo) for 25 days.
Medication dosing follows recommended standards and is adminis-
tered perorally according to the following schedule:

First three days: one tablet (1.5 mg) six times daily (every 2 h, up
to six tablets per day).

4th to 12th day: one tablet every two and a half hours (five tablets
daily).

13th to 16th day: one tablet every 3 h (four tablets daily).

17th to 20th day: one tablet every 5 h (three tablets daily).

21st to 25th day: one to two tablets daily.

2.7. Nicotine replacement therapy

NRT and placebo mouth spray consist of a small bottle (30 ml) of
solution held in a dispenser with a mechanical spray pump. Each dis-
penser contains approximately 300 sprays. Participants are instructed
to use enough spray to control cravings. They are asked to use one
spray first when they would normally smoke a cigarette or have crav-
ings to smoke. If cravings do not disappear within a few minutes, they



H.A. Tindle et al.

are asked to use a second spray. Participants are instructed not to use
more than two sprays per dose or four sprays every hour and are
asked not to use more than 64 sprays per day. For the first four weeks
participants are asked to use at least eight sprays per day (every 2 h
while awake) as a minimum. After four weeks, participants are in-
structed to use the spray as much as they need within the recom-
mended dosing for a total of eight weeks.

2.8. Adherence

Medication adherence is assessed at each study visit using objec-
tive (Riboflavin, pill count) and subjective (self-report) measures.

2.9. Direct adherence measure

Riboflavin (50 mg), a vitamin yielding a change in urine color, is
added to study capsules. Participants are informed that the color
change is harmless. At this dose, Riboflavin is expected to remain in
the system at detectable levels for up to 24 h. At each study visit post-
baseline, participants are asked to provide a urine sample, which is vi-
sually inspected for the presence of Riboflavin in a room with low am-
bient light, using ultraviolet (UV) light at the long wave setting
(33 mm) [39].

2.10. Indirect adherence measures

Pill counts and self-report are also used as adherence measures.
Participants are instructed to return any unused medication at each
study visit post-baseline. The assessor counts and records the number
of remaining pills. At each post-baseline study visit, participants are
asked to draw a line on a paper ruler numbered from 0 to 100, to in-
dicate the number that best reflects how much of the study medica-
tion they have taken in the past week. Participants are also asked if
they stopped taking the medication for any duration in the past week.
For the purposes of study analyses, participants will be considered ad-
herent to study medication if they self-report taking at least 80% of
their assigned study medication in the past week [40].

2.11. Adherence aids

During each study visit at which medication is provided, strategies
for adherence are discussed with the participant. To further increase
medication adherence, an automated text message is sent daily (on
weekdays) reminding participants to take their study medication. Par-
ticipants may reduce the frequency or opt out of text message re-
minders entirely at any time throughout the study. Participants are
also encouraged to set a reminder in their phone to take the study
medication each day. A paper calendar is provided to participants to
assist with tracking medications taken.

2.12. Assessments

Questionnaires.

Questionnaires are administered at baseline, 1-, 3-, 6-, and 12-
month study visits with shorter assessments involving medication ad-
herence check-ins at 1-week, 2-weeks, 3-weeks, 6-weeks, 2-months,
and 10-weeks (See Table 2).

Full assessments capture information about participant demo-
graphics, general and mental health and health-related behaviors such
as substance use. Most sections of the study questionnaire are inter-
viewer-administered, with potentially sensitive sections on HIV risk
behaviors, depressive symptoms, anxiety, and trauma, self-
administered by the participant. RAs measure and recorde partici-
pants’ height, weight, BAC, exhaled carbon monoxide, and blood
pressure. Participants receive the equivalent of US $33 in goods or

Table 2

St PETER HIV data and sample collection.
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Study Time Point (in months)

Administered Description 1 3 6 12
Assessment Check Mo. Mo. Mo. Mo.
Demographics Participant X
[41,42] demographics and
socio-economic
status
30-day Alcohol  Estimates of X X X X
Timeline participant's daily
Followback drinking over the
(TLFB) [43] past 30 days
Alcohol Use Identifies persons X X
Disorders with hazardous
Identification  alcohol use
Test (AUDIT)
[44]
DSM-5 Alcohol  Diagnosis of alcohol X
Use Disorder use disorders, with
[45] classifications of
mild, moderate,
and severe
Short Inventory ~ Assessment of X X X X
of Problems adverse
(SIP) for consequences of
Alcohol Use alcohol use
[46,47]
Penn Alcohol Instrument for X X X X
Craving Scale  assessing alcohol
[48] craving. Measures
frequency,
intensity, and
duration of
thoughts about
drinking, as well as
ability to resist
drinking
Readiness to Assesses readiness X X X X
Quit Alcohol  to quit drinking via
[49] a readiness to
change ruler
30-day Cigarette Estimates of X X X X
Timeline participant's daily
Followback cigarette smoking
(TLFB) over the past 30
[50,51] days
Tobacco Use A measure of X X X X
(Fagerstrom) nicotine
[52,53] dependence
Other Tobacco Assesses tobacco X X X X
Use [54] use other than
cigarette use
Tobacco Craving Instrument for X X X X
(QSU) [55- assessing craving to
57] smoke
Readiness to Assesses readiness X X X X
Quit Tobacco  to quit smoking via
[58] a readiness to
change ruler
Smoking Quit Assesses whether X X
Attempts participant
attempted to quit
smoking in past 6
months
HIV Risk Asks about
Categories participant's
[59] potential exposure
to HIV
Depressive A measure of X X X X
Symptoms depressive
(CES-D) symptomology
[60,61]

(continued on next page)
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Table 2 (continued)
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Table 2 (continued)

Study Time Point (in months)

Study Time Point (in months)

Administered Description Baseline Short 1 3 6 12 Administered Description Baseline Short 1 3 6 12
Assessment Check Mo. Mo. Mo. Mo. Assessment Check Mo. Mo. Mo. Mo.
Ins Ins
Anxiety (GAD- A measure of X X X X X Social Support Measures access to X X
7)62 severity of anxiety Scale [78,79]  companionship,
Trauma Questions about X X assistance, or other
traumatic types of support
experiences Veterans Rand Assessment of X X
HIV Testing and  Dates and locations X X 12-Ttem overall health and
HCV Diagnosis of HIV/HCV testing Health Survey cognitive function
and HIV/HCV plus 4
treatment cognitive
ART Use and Questions on ART X X X questions from
Adherence and 30-day MOS-HIV
[63] adherence [80,81]
Opportunistic Assesses any history X X Smartphones Asks whether X
Infections of candida or yeast participant owns a
[64] infection of the smartphone and
esophagus, TB, whether they would
pneumonia, or be willing to use a
toxoplasmosis free app to help
Co-Morbidities  Participant and X X quit drinking or
[65] family medical smoking
history Medication Adherence to study X X X
Brief Chronic Two questions X X X Adherence medication in the
Pain about severity of [63] past week, as
Questionnaire  body pain in the indicated by
[66,671] past week and measurement on a
duration of bodily ruler ranging from
pain 0 to 100 and
HIV Symptom A 20-item HIV X X additional
Index [68] symptom index questions on
includes patient- adherence patterns
reported symptoms Medication Participant X X
Smoking-related ~Assesses smoking- X X X X X Satisfaction satisfaction with
symptoms related respiratory [82] study medication
[69-71] symptom severity Blinding Questions on which X X
Reproductive Questions regarding X X Questions study medication
Health reproductive health the participant
Falls [72] Questions about X X believes to be
falls in the past 6 taking
months Clinical and Laboratory Baseline Short 1 3 6 12
TB testing and Questions about TB X X Values/Testing Check Mo. Mo. Mo. Mo.
treatment testing, diagnosis, Ins
and treatment Height (m/cm) X X X X X
Healthcare How often X X X Weight (kg) X X X X X
Utilization participants see a Breath Alcohol Content (%) X X X X X
[73] physician and if Exhaled Carbon Monoxide (abstinence X X X X X
they receive threshold < 10 ppm)_
treatment for HIV Urine Pregnancy Testing X X X
and addiction Blood Pressure (mmHG) X X X X X
Medications Prescription and X X X X X Urine Nicotine Metabolite Testing X X
non-prescription Reynolds Risk Score (Cholesterol [total X X
medication taken in and HD], hsCRP)
the past 7 days VACS Index (HIV Viral Load, CD4 X X
Brief Pain Participant pain X X X count, AST/ALT, Creatinine,
Inventory- SF  severity in the past Hemoglobin & Platelets, HCV Ab®)
[74] 7 days Nicotine Metabolite Ratio (NMR) X
Drug Use Participant's self- X X X X X (Whole blood)
(modified reported drug use, Avadilable Repository Sampl Baseline Short 1 3 6 12
RBS) & modified to adapt Check Mo. Mo. Mo. Mo.
Overdose [75- to drug practices in Ins
771 Russia, and DBS Cards (PEth) X X X
questions regarding Serum and Plasma X X X X X
history of overdose
24 Hour Participant past 24- X X X X X a HCV Ab will be measured at baseline, and if negative at baseline, again at
Activities h activities that 3 months.

may impact
inflammatory
biomarkers
measured

cash for their participation at baseline 1-, 3-, and 6-month study visits
and US $40 for the final 12-month study visit. Participants also re-
ceive in total the equivalent of US $14 for short medication check
phone calls (4 phone calls, $3.50/call) and the equivalent of US $15
for short in-person medication visits at 2 weeks and 2-months post-

baseline.
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2.13. Laboratory procedures and testing

This study requires the collection of blood from each participant at
baseline, 1, 3, 6, and 12 months for storage and testing. At baseline
and 3 months, fresh blood is tested for hemoglobin, platelets, CD4,
HCV Ab, HIV RNA, HS CRP, cholesterol (total and HDL), eGFR (creati-
nine), and AST/ALT. Stored samples will be used for IL-6 testing
(baseline and 3 months); nicotine metabolites to calculate the nicotine
metabolite ratio, which will be used to help interpret study results
(baseline), and phosphatidylethanol (PEth) testing (Table 1).

Urine is collected at study visits up to and including the 3 month
visit. It is used to administer a pregnancy test to all women. Partici-
pants found to be pregnant will discontinue their study medication
but will still be followed-up for the duration of the study. Urine is also
used to conduct nicotine metabolite testing on all participants at base-
line and 3-month study visits to validate participant smoking self-
report. The urine nicotine metabolite testing panel includes nicotine,
cotinine, 3-hydroxy cotinine, nornicotine, and anabasine.

2.14. Adverse events

Participant symptoms are assessed weekly for the first month and
biweekly thereafter while the participants are administered study
medication. For rare instances in which a participant experiences se-
vere symptoms, staff call more frequently to ensure safety. A stan-
dardized symptom checklist is used for symptom monitoring and is
administered by trained clinical staff. Any chronic conditions or symp-
toms that existed prior to introduction of study medication are docu-
mented. Any event that meets the criteria for an adverse event (AE),
serious adverse event (SAE), or unanticipated problem is recorded. All
events are presented to and reviewed by an external Data and Safety
Monitoring Board (DSMB).

2.15. Data Management

The URBAN ARCH Biostatistics and Data Management (BDM) Core
provided active statistical collaboration in the design and analysis of
the St PETER trial. Electronic questionnaires include programmed skip
patterns and range checks, minimizing errors at data capture, and al-
lowing for timely electronic data transfer to the Boston team at regu-
lar intervals. Participant screening, tracking and randomization utilize
web-based systems, in which data elements necessary to determine el-
igibility and stratification factors for randomization are entered into a
web-based application, minimizing the possibility of enrolling an inel-
igible person, while allowing US-based collaborators real-time access
to enrollment data.

2.16. Analytic methods

2.16.1. Major hypotheses and analytic plans

The study aims to test the hypothesis that 1) varenicline will have
greater effects than NRT for reducing alcohol consumption, smoking,
inflammation, CHD, and mortality risk; 2) cytisine will have greater
effects than NRT for these outcomes and; 3) varenicline will have
greater effects than cytisine for these outcomes. The overall primary
outcome of the study is percentage of heavy drinking days (HDD) in
the past month measured at 3 months using self-reported past 30-day
alcohol consumption obtained via the Timeline Follow Back (TLFB)
method [43]. The primary smoking-related outcome is self-reported
cigarettes per day in the past week measured at 3 months. Secondary
outcomes are alcohol craving; percentage of HDD in the past month
measured at 1, 6, and 12 months; biochemically-confirmed 7-day
point prevalence abstinence from smoking at 3 months (exhaled car-
bon monoxide, threshold of <10 parts per million) [83]; and bio-

Contemporary Clinical Trials Communications 19 (2020) 100625

markers of inflammation, Reynolds Risk Score and VACS Index Score
at 3 months.

The main analysis evaluating the impact of each intervention on
the primary study outcome (i.e., the continuous variable percentage
of HDD at 3 months) will use multiple regression models. The models
will include indicator variables to represent study arm. We will test 3
pairwise comparisons (i.e., varenicline + NRT placebo vs.
NRT + varenicline placebo; cytisine + NRT placebo vs. NRT + cyti-
sine placebo; varenicline vs. cytisine) and will adjust for the multiple
comparisons using the Hochberg sequential test procedure. To im-
prove efficiency, the regression analyses will control for stratification
factors: alcohol consumption, average daily cigarettes, and current
ART use. If the data are normally distributed, multiple linear regres-
sion models will be used. However, if the distribution of percentage of
HDD is skewed, transformations of the data will be performed (e.g.,
log transformation). If an appropriate transformation is not identified,
a median regression model will be used. Other continuous outcomes
will be analyzed using the same approach described above. If count
data are not approximately normally distributed, they will be ana-
lyzed using Poisson or negative binomial (to account for overdisper-
sion) regression models. Binary outcomes will be analyzed using logis-
tic regression models. Models will control for stratification factors as
described above for percentage of HDD. A secondary analysis will be
conducted using a per protocol approach that includes only those par-
ticipants who were adherent to their assigned intervention (i.e., tak-
ing study medications or placebos 80% of the time).

2.16.2. Sample size and power calculations

To define the limits of the study, we present power calculations to
assess the differences we will be able to detect with reasonably high
power for the primary study outcome: percentage of HDD. It is ex-
pected that 400 participants will be enrolled into the study and we ex-
pect to have ~320 participants (80 participants in each of the 4 ran-
domized groups) completing the 3-month follow-up, conservatively
assuming 20% loss to follow-up. The following calculations assume 2-
sided tests, with an overall significance level of 0.05. For the purposes
of power calculations, we consider a simple, conservative setting
based on a Bonferroni adjustment for multiple comparisons, although
in our analyses we will use the Hochberg sequential correction
method, an approach that will result in higher power than the Bonfer-
roni method. To maintain an overall type I error rate of 5%, we as-
sume each of the 3 pairwise comparisons will be conducted at an al-
pha level of 0.0167 for the following power calculations. Based on the
Russia ARCH study participants who had >5 HDD and were regular
smokers, the mean number of HDD in the past month was 14.7 and
the standard deviation of percentage of HDD was 27.2%. Given this
assumption, the minimum detectable difference in percentage of HDD
at 3 months that the study can detect with 80% power is 14.1 for any
of the 3 comparisons of interest (i.e., varenicline vs. cytisine; vareni-
cline vs. NRT; cytisine vs. NRT), (e.g., 50% vs. 64.1% for varenicline
vs. cytisine, respectively) using a 2-sided t-test. The study, therefore,
has sufficient power to test for clinically important differences be-
tween any of the comparisons.

2.16.3. Protection of study participants and their data

The St PETER study was approved by the Institutional Review
Boards of Boston University Medical Campus and Pavlov University.
All study participants will complete the informed consent process and
provide written informed consent.

All study data are captured electronically on computers via a se-
cure, web-based data capture system. Access to the system is pro-
tected via secure logins and all data transmissions are encrypted using
secure socket layering (SSL). The project website and study data are
located on a secure server within the Boston University Medical Cen-
ter (BUMC) domain. All web-forms are protected using SSL encryption
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technology and files are protected by electronic firewalls that restrict
access to designated users. Identifiers needed to track participants are
kept separate from research data.

2.16.4. Data Safety Monitoring Board (DSMB)

To ensure the safety of the participants and the validity and in-
tegrity of the data, an external DSMB was established to assume over-
sight of the entire URBAN ARCH Consortium and any studies originat-
ing from the URBAN ARCH cohorts, including the St PETER HIV
study. The Board meets every 6 months and is charged with evaluat-
ing the quality of trial administration, monitoring safety issues, and
providing guidance on scientific, methodological, and ethical issues.
Specifically, the Board reviews investigators' plans and processes for
identifying individual or patterns of adverse events and reviews accu-
mulating safety data.

3. Discussion

The St PETER HIV study establishes a cohort of HIV-positive smok-
ers and heavy drinkers to compare the effects of two nicotinic acetyl-
choline receptor partial agonist medications, varenicline and cytisine,
on alcohol consumption, alcohol craving, smoking, inflammation,
CHD risk, and mortality risk. St PETER HIV further addresses the
paucity of randomized controlled trial data to guide treatment of
heavy alcohol consumption and smoking in PLWH. If the study hy-
potheses are correct, St PETER HIV could make nicotinic acetyl-
choline receptor partial agonists standard care for HIV-positive heavy
drinking smokers, and lead to reduced inflammation, CHD and mor-
tality risk through this “one drug, two diseases” approach.

Clinical trial registration details

This study was registered with ClinicalTrials.gov through the Na-
tional Institutes of Health - Studying Partial agonists for Ethanol and
Tobacco Elimination in Russians with HIV (St PETER HIV): NC-
T02797587.

Ethics approval and consent to participate

The St PETER study was approved by the Institutional Review
Boards of Boston University Medical Campus, Vanderbilt University
Medical Center, and Pavlov University.
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