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A B S T R A C T  

Background : HIV, heavy drink ing, and smok ing are all pro - inflammatory and in crease risk for coro nary heart 
dis ease (CHD). In ter ven tions that re duce al co hol use, smok ing, or both in HIV - positive peo ple could lower in - 
flam ma tion, CHD and death risk. Vareni cline and cyti sine are proven ther a pies for smok ing ces sa tion and may 
also re duce al co hol con sump tion. The com par a tive ef fi cacy of vareni cline and cyti sine to re duce al co hol con - 
sump tion has not been tested, nor has their com par a tive ef fec tive ness been re ported for smok ing. 
Objective : This pa per de scribes the pro to col of the Study ing Par tial ag o nists for Ethanol and To bacco Elim i na - 
tion in Rus sians with HIV (St PE TER HIV), a four - arm par al lel - group ran dom ized con trolled trial com par ing 
ef fects of vareni cline, cyti sine, and nico tine re place ment ther apy (NRT). 
Methods : The study is re cruit ing four hun dred HIV - positive heavy drink ing smok ers in ter ested in cut ting down 
on al co hol and/ or to bacco in St. Pe ters burg, Rus sia. Par tic i pants are ran domly as signed to re ceive ei ther ac - 
tive vareni cline  +  NRT placebo, vareni cline placebo  +  ac tive NRT, ac tive cyti sine  +  NRT placebo, cyti sine 
placebo  +  ac tive NRT. All par tic i pants re ceive ev i dence - based coun sel ing for al co hol and to bacco use, one ac - 
tive med ica tion, and one placebo. Out comes are: 1) % heavy drink ing days in the past month (pri mary study 
out come at three months) and al co hol crav ing; 2) cig a rettes per day (pri mary smok ing out come at 3 months) 
and 7 - day point preva lence ab sti nence and; 3) in flam ma tion, CHD risk, and mor tal ity risk. 
Conclusion : St PE TER HIV ad dresses the paucity of ran dom ized con trolled trial data to guide treat ment of al co - 
hol con sump tion and smok ing in HIV - positive heavy drink ing smok ers. 
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1 . Introduction 

In the era of ef fec tive an ti retro vi ral treat ment (ART) for HIV in fec - 
tion, co - morbidities such as coro nary heart dis ease (CHD) are in creas - 
ingly con tribut ing to mor tal ity and mor bid ity in this pop u la tion [ 1 ]. 
Peo ple liv ing with HIV (PLWH) who drink heav ily and smoke are at 
high risk for CHD and death [ 2 ]. The mech a nisms dri ving in creased 
CHD risk in PLWH are un clear, but are linked to in flam ma tion [ 3 – 6 ]. 
HIV, heavy drink ing, and smok ing are all pro - inflammatory [ 7 , 8 ]. HIV 
vi ral sup pres sion with an ti retro vi ral ther apy does not elim i nate the el - 
e vated CHD risk or the in creased in flam ma tion (i.e., pre - HIV in fec tion 
lev els are not re stored) [ 1 ]. In ter ven tions that re duce al co hol use, 
smok ing, or both in PLWH could lower in flam ma tion, CHD and death 
risk [ 9 , 10 ]. Vareni cline and cyti sine are proven ther a pies for smok ing 
ces sa tion [ 11 – 15 ]. When com pared to placebo, vareni cline has higher 
ces sa tion rates than cyti sine, sug gest ing that its ef fi cacy may be su pe - 
rior to cyti sine [ 12 , 16 ], which can only be con firmed by head - to - head 
com par isons that are cur rently un der way in non - HIV pop u la tions 
[ 17 , 18 ]. 

Hu man tri als have stud ied vareni cline for al co hol crav ing and con - 
sump tion [ 19 – 31 ], and a re cent meta - analysis con cluded that vareni - 
cline is su pe rior to placebo for de creas ing al co hol con sump tion [ 32 ]. 
This study also con cluded that vareni cline may be use ful to lower 
heavy drink ing days in peo ple with un healthy lev els of drink ing, but 
called for ad di tional stud ies to ad dress this im por tant ques tion. In 
murine mod els, cyti sine re duces al co hol con sump tion [ 33 – 35 ], but 
hu man data on cyti sine and al co hol con sump tion are lack ing [ 36 ]. 
The com par a tive ef fi cacy of vareni cline and cyti sine to re duce al co hol 
con sump tion and by ex ten sion, in flam ma tion, CHD, and mor tal ity 
risk, in hu mans has not been tested. Nei ther drug has been tested for 
smok ing ces sa tion against nico tine re place ment ther apy (NRT) in 
PLWH who are heavy drinkers and smok ers. This pa per de scribes the 
pro to col of the Study ing Par tial ag o nists for Ethanol and To bacco 
Elim i na tion in Rus sians with HIV (St PE TER HIV) trial, a four - arm 
par al lel - group ran dom ized con trolled trial among 400 PLWH re port - 
ing heavy drink ing and smok ing to com pare the ef fects of vareni cline, 
cyti sine, and NRT for al co hol and smok ing out comes. 

2 . Methods/ design 

St PE TER HIV will com pare the ef fects of vareni cline, cyti sine, and 
NRT on: 1) al co hol use and crav ing, 2) smok ing, and 3) in flam ma tion 
and risk for CHD and mor tal ity. Self - reported al co hol and smok ing 
out comes will be as sessed at 1, 3 (pri mary), 6, and 12 months. El i gi - 
ble par tic i pants are ran domly as signed into one of four study arms: 1) 
ac tive vareni cline  +  NRT placebo; 2) vareni cline placebo  +  ac tive 
NRT; 3) ac tive cyti sine  +  NRT placebo; 4) cyti sine placebo  +  ac tive 
NRT. All par tic i pants re ceive ev i dence - based coun sel ing for al co hol 
and to bacco use, 1 ac tive med ica tion, and 1 placebo ( Fig. 1 ). 

2. 1 . Study setting 

Re cruit ment was ini ti ated in July 2017. Par tic i pants are re cruited 
from a re cently com pleted co hort study, as well as from HIV clin i cal 
care sites and non - clinical sites, and via snow ball re cruit ment in St. 
Pe ters burg, Rus sia. All study en roll ment and as sess ment ac tiv i ties take 
place at the Lab o ra tory of Clin i cal Phar ma col ogy of Ad dic tions at 
Pavlov Uni ver sity. All Re search As ses sors (RAs) are trained med ical 
per son nel (MD, MD/ PhD) with prior ex pe ri ence con duct ing re search 
stud ies and all study team mem bers are trained in the Pro tec tion of 
Hu man Sub jects and Good Clin i cal Prac tice (GCP). 

2. 2 . Participants and recruitment 

St PE TER par tic i pants must meet the fol low ing in clu sion cri te ria: 
1) 18 – 70 years old; 2) HIV - positive; 3) ≥5 heavy drink ing days (i.e., 
Na tional In sti tute on Al co hol Abuse and Al co holism [NI AAA] at - risk 
drink ing lev els) in the past 30 days; 4) smok ing an av er age of at least 
5 cig a rettes per day; 5) pro vi sion of con tact in for ma tion for 2 con tacts 
to as sist with fol low - up; 6) sta ble ad dress within 100  km of St. Pe ters - 
burg; 7) pos ses sion of a tele phone; 8) in ter est in cut ting down al co hol 
or to bacco; 9) able and will ing to com ply with study pro to cols and 
pro ce dures. The fol low ing serve as ex clu sion cri te ria: 1) not flu ent in 
Russ ian; 2) cog ni tive im pair ment re sult ing in in abil ity to pro vide in - 
formed con sent; 3) preg nancy, plan ning to be come preg nant in next 3 
months, or breast feed ing; 4) un sta ble psy chi atric ill ness (i.e., an swer - 
ing yes to any of the fol low ing: past three month ac tive hal lu ci na - 

Fig. 1 . Study de sign of the St PE TER HIV trial. 
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tions, men tal health symp toms prompt ing a visit to the emer gency 
room or hos pi tal, men tal health med ica tion changes due to wors en ing 
symp toms, pres ence of sui ci dal ideations); 5) his tory of seizures; 6) 
acute coro nary syn drome within 1 month of en roll ment; 7) tak ing 
smok ing ces sa tion med ica tions in the past 30 days; 8) his tory of 
pheochro mo cy toma; 9) his tory of Buerg er's dis ease; 10) sys tolic blood 
pres sure greater than 180  mm Hg or di as tolic blood pres sure greater 
than 105  mm Hg; 11) cur rently tak ing anti - tuberculosis med ica tions; 
12) cur rently tak ing galan t a mine or physostig mine; 13) breath al co hol 
con tent (BAC) level of 0.10% or higher; 14) known al lergy to vareni - 
cline or cyti sine. 

In ter ested par tic i pants are screened via phone or in - person at 
Pavlov Uni ver sity fol low ing the ad min is tra tion and re ceipt of ver bal 
con sent for the screen ing process. For par tic i pants screened by phone 
and found el i gi ble, a visit to the study site is sched uled, where all 
screen ing ques tions are re peated, fol lowed by ad di tional screen ing 
pro ce dures (i.e., rapid HIV test, urine preg nancy test, mea sure ment of 
BAC, blood pres sure). Prior to per form ing the ad di tional screen ing 
pro ce dures, RA ad min is ters and doc u ments in formed con sent and en - 
rolls par tic i pants into the study. If par tic i pants do not meet el i gi bil ity 
cri te ria based on lab o ra tory test ing, they are dis en rolled at this stage. 
Once el i gi bil ity is con firmed, the RA col lects con tact in for ma tion for 
the par tic i pant and at least two al ter na tive con tacts and ver i fies 
phone num bers are work ing and valid. 

Par tic i pants then meet with the study nurse for phle botomy. In - 
abil ity to ob tain blood af ter re peated at tempts pre cludes ran dom iza - 
tion given the im por tance of sam ples in the de ter mi na tion of study 
out comes. Upon com ple tion of a suc cess ful blood draw, the RA ad - 
min is ters the base line as sess ment and ran dom izes par tic i pants to a 
study group. 

2. 3 . Randomization and blinding 

Par tic i pants are ran dom ized to study groups in a 1:1:1:1 ra tio us - 
ing blocked ran dom iza tion strat i fied by three fac tors: al co hol con - 
sump tion (≥3 vs.  <3 heavy drink ing days in the past week ac cord ing 
to NI AAA risky drink ing cri te ria), av er age daily cig a rettes (≤1 vs. > 1 
pack per day), and cur rent ART use to en sure bal ance across arms. 
Ran dom iza tion is con ducted and mon i tored by the UR BAN ARCH Bio - 
sta tis tics and Data Man age ment (BDM) core. The soft ware pack age 
SAS was used to gen er ate ran dom iza tion lists to as sign par tic i pants as 
they are en rolled into the study. Study par tic i pants, in ves ti ga tors, 
staff, and physi cians ad min is ter ing the med ica tions are un aware to 
which of the 4 arms a par tic i pant is as signed. Al though the o ret i cally 
pos si ble to dou ble blind this study, it would not have been prac ti cal 
or fea si ble be cause the reg i mens for vareni cline and cyti sine are very 
dif fer ent and would there fore re quire com plex reg i mens to in cor po - 
rate the nec es sary num ber of place bos. Par tic i pants as signed to ei ther 
nico tinic acetyl choline re cep tor (nAChR) par tial ag o nist arm (vareni - 
cline or cyti sine) are blinded to whether the study med ica tion is ac - 
tive or placebo. 

2. 4 . Intervention 

Par tic i pants are as signed to one of 4 study groups: 1) ac tive 
vareni cline  +  NRT placebo; 2) vareni cline placebo  +  ac tive NRT; 3) 
ac tive cyti sine  +  NRT placebo; 4) cyti sine placebo  +  ac tive NRT 
( Table 1 ). 

All par tic i pants re ceive study pills (ac tive or placebo) and a study 
mouth spray (ac tive NRT or placebo). Ac tive vareni cline and cyti sine 
study pills are pur chased from a dis trib u tor in St. Pe ters burg and de - 
liv ered to a com pound ing phar macy to be en cap su lated with 50  mg of 
ri boflavin, a bi o logic ad her ence mea sure. The pro ce dure is the same 
for placebo pills, which are com posed of lac tose and con tain ri - 
boflavin. The placebo and ac tive study med ica tions are in dis tin guish - 

Table 1 
St PE TER HIV in ter ven tion arms. 

Study Arm Intervention 

Active 
Varenicline  +  NRT 
Placebo 

12 - week regimen of active varenicline and eight weeks of 
NRT placebo mouth spray 

Varenicline 
Placebo  +  Active 
NRT 

12 - weeks regimen of placebo varenicline and eight weeks 
of active NRT mouth spray 

Active Cytisine  +  NRT 
Placebo 

25 - day regimen of active cytisine and eight weeks of NRT 
placebo mouth spray 

Cytisine 
Placebo  +  Active 
NRT 

25 - day regimen of placebo cytisine and eight weeks of 
active NRT mouth spray 

able by ap pear ance and taste. This study ad min is ters NRT in the form 
of a mouth spray. NRT mouth spray is pur chased lo cally in St. Pe ters - 
burg and de liv ered to Ver tex Phar ma ceu ti cals for repack ag ing, where 
an iden ti cal placebo is man u fac tured. Placebo so lu tion con tains 
propy lene gly col, an hy drous ethanol, trometa mol, glyc erol, sodium 
hy dro gen car bon ate, lev o men thol, mint fla vor, cool ing fla vor, su - 
cralose, ace sul fame potas sium, hy drochlo ric acid, cap saicin and pu ri - 
fied wa ter. The taste and smell of placebo is iden ti cal to ac tive NRT 
mouth spray. Study med ica tion are pro vided by trained physi cians, 
who in struct par tic i pants in proper med ica tion ad min is tra tion and ad - 
her ence. In ac cor dance with FDA guide lines, the study did not re quire 
an In ves ti ga tional New Drug (IND) ap pli ca tion, as it was con ducted 
out side of the United States. Par tic i pants are asked to set a date to 
stop smok ing one week from the base line visit and all par tic i pants re - 
ceive brief (5 - min) ev i dence - based coun sel ing for al co hol and to bacco 
use at base line [ 37 , 38 ]. Al co hol coun sel ing fol lows guide lines from 
the NI AAA. For to bacco, coun sel ing fol lows the Agency for Health care 
Re search and Qual i ty's Five Ma jor Steps to in ter ven tion (”5 As”). Med - 
ica tion dos ing starts on the day of the base line visit. 

2. 5 . Varenicline 

Par tic i pants are pro vided with a 12 - week reg i men of vareni cline 
(ac tive and placebo). Ac tive vareni cline fol lows rec om mended dos ing, 
be gin ning at 0.5  mg for men and women (one pill on days 1 – 3 and 
two pills per day [morn ing and evening] on days 4 – 7) with a tar get 
dose of 1  mg twice daily dur ing weeks 2 – 12. Par tic i pants are asked to 
take the study med ica tion with a full glass of wa ter and to take the 
med ica tion at the same time each day. 

2. 6 . Cytisine 

Par tic i pants re ceive cyti sine (ac tive and placebo) for 25 days. 
Med ica tion dos ing fol lows rec om mended stan dards and is ad min is - 
tered per orally ac cord ing to the fol low ing sched ule: 

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 con sist of a small bot tle (30  ml) of 
so lu tion held in a dis penser with a me chan i cal spray pump. Each dis - 
penser con tains ap prox i mately 300 sprays. Par tic i pants are in structed 
to use enough spray to con trol crav ings. They are asked to use one 
spray first when they would nor mally smoke a cig a rette or have crav - 
ings to smoke. If crav ings do not dis ap pear within a few min utes, they 
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are asked to use a sec ond spray. Par tic i pants are in structed 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 
par tic i pants are asked to use at least eight sprays per day (every 2  h 
while awake) as a min i mum. Af ter four weeks, par tic i pants are in - 
structed to use the spray as much as they need within the rec om - 
mended dos ing for a to tal of eight weeks. 

2. 8 . Adherence 

Med ica tion ad her ence is as sessed at each study visit us ing ob jec - 
tive (Ri boflavin, pill count) and sub jec tive (self - report) mea sures. 

2. 9 . Direct adherence measure 

Ri boflavin (50  mg), a vi t a min yield ing a change in urine color, is 
added to study cap sules. Par tic i pants are in formed that the color 
change is harm less. At this dose, Ri boflavin is ex pected to re main in 
the sys tem at de tectable lev els for up to 24  h. At each study visit post - 
baseline, par tic i pants are asked to pro vide a urine sam ple, which is vi - 
su ally in spected for the pres ence of Ri boflavin in a room with low am - 
bi ent light, us ing ul tra vi o let (UV) light at the long wave set ting 
(33  mm) [ 39 ]. 

2. 10 . Indirect adherence measures 

Pill counts and self - report are also used as ad her ence mea sures. 
Par tic i pants are in structed to re turn any un used med ica tion at each 
study visit post - baseline. The as ses sor counts and records the num ber 
of re main ing pills. At each post - baseline study visit, par tic i pants are 
asked to draw a line on a pa per ruler num bered from 0 to 100, to in - 
di cate the num ber that best re flects how much of the study med ica - 
tion they have taken in the past week. Par tic i pants are also asked if 
they stopped tak ing the med ica tion for any du ra tion in the past week. 
For the pur poses of study analy ses, par tic i pants will be con sid ered ad - 
her ent to study med ica tion if they self - report tak ing at least 80% of 
their as signed study med ica tion in the past week [ 40 ]. 

2. 11 . Adherence aids 

Dur ing each study visit at which med ica tion is pro vided, strate gies 
for ad her ence are dis cussed with the par tic i pant. To fur ther in crease 
med ica tion ad her ence, an au to mated text mes sage is sent daily (on 
week days) re mind ing par tic i pants to take their study med ica tion. Par - 
tic i pants may re duce the fre quency or opt out of text mes sage re - 
minders en tirely at any time through out the study. Par tic i pants are 
also en cour aged to set a re minder in their phone to take the study 
med ica tion each day. A pa per cal en dar is pro vided to par tic i pants to 
as sist with track ing med ica tions taken. 

2. 12 . Assessments 

Ques tion naires. 
Ques tion naires are ad min is tered at base line, 1 - , 3 - , 6 - , and 12 - 

month study vis its with shorter as sess ments in volv ing med ica tion ad - 
her ence check - ins at 1 - week, 2 - weeks, 3 - weeks, 6 - weeks, 2 - months, 
and 10 - weeks (See Table 2 ). 

Full as sess ments cap ture in for ma tion about par tic i pant de mo - 
graph ics, gen eral and men tal health and health - related be hav iors such 
as sub stance use. Most sec tions of the study ques tion naire are in ter - 
viewer - administered, with po ten tially sen si tive sec tions on HIV risk 
be hav iors, de pres sive symp toms, anx i ety, and trauma, self - 
administered by the par tic i pant. RAs mea sure and recorde par tic i - 
pants’ height, weight, BAC, ex haled car bon monox ide, and blood 
pres sure. Par tic i pants re ceive the equiv a lent of US $33 in goods or 

Table 2 
St PE TER HIV data and sam ple col lec tion. 

Study Time Point (in months) 

Administered 
Assessment 

Description Baseline Short 
Check 
Ins 

1 
Mo. 

3 
Mo. 

6 
Mo. 

12 
Mo. 

Demographics 
[ 41 , 42 ] 

Participant 
demographics and 
socio - economic 
status 

X X 

30 - day Alcohol 
Timeline 
Followback 
(TLFB) [ 43 ] 

Estimates of 
participant's daily 
drinking over the 
past 30 days 

X X X X X 

Alcohol Use 
Disorders 
Identification 
Test (AUDIT) 
[ 44 ] 

Identifies persons 
with hazardous 
alcohol use 

X X X 

DSM - 5 Alcohol 
Use Disorder 
[ 45 ] 

Diagnosis of alcohol 
use disorders, with 
classifications of 
mild, moderate, 
and severe 

X X 

Short Inventory 
of Problems 
(SIP) for 
Alcohol Use 
[ 46 , 47 ] 

Assessment of 
adverse 
consequences of 
alcohol use 

X X X X X 

Penn Alcohol 
Craving Scale 
[ 48 ] 

Instrument for 
assessing alcohol 
craving. Measures 
frequency, 
intensity, and 
duration of 
thoughts about 
drinking, as well as 
ability to resist 
drinking 

X X X X X 

Readiness to 
Quit Alcohol 
[ 49 ] 

Assesses readiness 
to quit drinking via 
a readiness to 
change ruler 

X X X X X 

30 - day Cigarette 
Timeline 
Followback 
(TLFB) 
[ 50 , 51 ] 

Estimates of 
participant's daily 
cigarette smoking 
over the past 30 
days 

X X X X X 

Tobacco Use 
(Fagerström) 
[ 52 , 53 ] 

A measure of 
nicotine 
dependence 

X X X X X 

Other Tobacco 
Use [ 54 ] 

Assesses tobacco 
use other than 
cigarette use 

X X X X X 

Tobacco Craving 
(QSU) [ 55 – 
57 ] 

Instrument for 
assessing craving to 
smoke 

X X X X X 

Readiness to 
Quit Tobacco 
[ 58 ] 

Assesses readiness 
to quit smoking via 
a readiness to 
change ruler 

X X X X X 

Smoking Quit 
Attempts 

Assesses whether 
participant 
attempted to quit 
smoking in past 6 
months 

X X X 

HIV Risk 
Categories 
[ 59 ] 

Asks about 
participant's 
potential exposure 
to HIV 

X 

Depressive 
Symptoms 
(CES - D) 
[ 60 , 61 ] 

A measure of 
depressive 
symptomology 

X X X X X 

( continued on next page ) 
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Table 2 ( continued ) 
Study Time Point (in months) 

Administered 
Assessment 

Description Baseline Short 
Check 
Ins 

1 
Mo. 

3 
Mo. 

6 
Mo. 

12 
Mo. 

Anxiety (GAD - 
7) 62 

A measure of 
severity of anxiety 

X X X X X 

Trauma Questions about 
traumatic 
experiences 

X X 

HIV Testing and 
HCV Diagnosis 

Dates and locations 
of HIV/HCV testing 
and HIV/HCV 
treatment 

X X 

ART Use and 
Adherence 
[ 63 ] 

Questions on ART 
and 30 - day 
adherence 

X X X 

Opportunistic 
Infections 
[ 64 ] 

Assesses any history 
of candida or yeast 
infection of the 
esophagus, TB, 
pneumonia, or 
toxoplasmosis 

X X 

Co - Morbidities 
[ 65 ] 

Participant and 
family medical 
history 

X X 

Brief Chronic 
Pain 
Questionnaire 
[ 66 , 67 ] 

Two questions 
about severity of 
body pain in the 
past week and 
duration of bodily 
pain 

X X X 

HIV Symptom 
Index [ 68 ] 

A 20 - item HIV 
symptom index 
includes patient - 
reported symptoms 

X X 

Smoking - related 
symptoms 
[ 69 – 71 ] 

Assesses smoking - 
related respiratory 
symptom severity 

X X X X X 

Reproductive 
Health 

Questions regarding 
reproductive health 

X X 

Falls [ 72 ] Questions about 
falls in the past 6 
months 

X X 

TB testing and 
treatment 

Questions about TB 
testing, diagnosis, 
and treatment 

X X 

Healthcare 
Utilization 
[ 73 ] 

How often 
participants see a 
physician and if 
they receive 
treatment for HIV 
and addiction 

X X X 

Medications Prescription and 
non - prescription 
medication taken in 
the past 7 days 

X X X X X 

Brief Pain 
Inventory - SF 
[ 74 ] 

Participant pain 
severity in the past 
7 days 

X X X 

Drug Use 
(modified 
RBS) & 
Overdose [ 75 – 
77 ] 

Participant's self - 
reported drug use, 
modified to adapt 
to drug practices in 
Russia, and 
questions regarding 
history of overdose 

X X X X X 

24 Hour 
Activities 

Participant past 24 - 
h activities that 
may impact 
inflammatory 
biomarkers 
measured 

X X X X X 

Table 2 ( continued ) 
Study Time Point (in months) 

Administered 
Assessment 

Description Baseline Short 
Check 
Ins 

1 
Mo. 

3 
Mo. 

6 
Mo. 

12 
Mo. 

Social Support 
Scale [ 78 , 79 ] 

Measures access to 
companionship, 
assistance, or other 
types of support 

X X 

Veterans Rand 
12 - Item 
Health Survey 
plus 4 
cognitive 
questions from 
MOS - HIV 
[ 80 , 81 ] 

Assessment of 
overall health and 
cognitive function 

X X 

Smartphones Asks whether 
participant owns a 
smartphone and 
whether they would 
be willing to use a 
free app to help 
quit drinking or 
smoking 

X 

Medication 
Adherence 
[ 63 ] 

Adherence to study 
medication in the 
past week, as 
indicated by 
measurement on a 
ruler ranging from 
0 to 100 and 
additional 
questions on 
adherence patterns 

X X X 

Medication 
Satisfaction 
[ 82 ] 

Participant 
satisfaction with 
study medication 

X X 

Blinding 
Questions 

Questions on which 
study medication 
the participant 
believes to be 
taking 

X X 

Clinical and Laboratory 
Values/Testing 

Baseline Short 
Check 
Ins 

1 
Mo. 

3 
Mo. 

6 
Mo. 

12 
Mo. 

Height (m/cm) X X X X X 
Weight (kg) X X X X X 
Breath Alcohol Content (%) X X X X X 
Exhaled Carbon Monoxide (abstinence 

threshold  <  10  ppm)_ 
X X X X X 

Urine Pregnancy Testing X X X 
Blood Pressure (mmHG) X X X X X 
Urine Nicotine Metabolite Testing X X 
Reynolds Risk Score (Cholesterol [total 

and HD], hsCRP) 
X X 

VACS Index (HIV Viral Load, CD4 
count, AST/ALT, Creatinine, 
Hemoglobin & Platelets, HCV Ab a ) 

X X 

Nicotine Metabolite Ratio (NMR) 
(Whole blood) 

X 

Available Repository Samples Baseline Short 
Check 
Ins 

1 
Mo. 

3 
Mo. 

6 
Mo. 

12 
Mo. 

DBS Cards (PEth) X X X 
Serum and Plasma X X X X X 
a HCV Ab will be measured at baseline, and if negative at baseline, again at 

3 months. 

cash for their par tic i pa tion at base line 1 - , 3 - , and 6 - month study vis its 
and US $40 for the fi nal 12 - month study visit. Par tic i pants also re - 
ceive in to tal the equiv a lent of US $14 for short med ica tion check 
phone calls (4 phone calls, $3.50/ call) and the equiv a lent of US $15 
for short in - person med ica tion vis its at 2 weeks and 2 - months post - 
baseline. 
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2. 13 . Laboratory procedures and testing 

This study re quires the col lec tion of blood from each par tic i pant at 
base line, 1, 3, 6, and 12 months for stor age and test ing. At base line 
and 3 months, fresh blood is tested for he mo glo bin, platelets, CD4, 
HCV Ab, HIV RNA, HS CRP, cho les terol (to tal and HDL), eGFR (cre a ti - 
nine), and AST/ ALT. Stored sam ples will be used for IL - 6 test ing 
(base line and 3 months); nico tine metabo lites to cal cu late the nico tine 
metabo lite ra tio, which will be used to help in ter pret study re sults 
(base line), and phos phatidylethanol (PEth) test ing ( Table 1 ). 

Urine is col lected at study vis its up to and in clud ing the 3 month 
visit. It is used to ad min is ter a preg nancy test to all women. Par tic i - 
pants found to be preg nant will dis con tinue their study med ica tion 
but will still be fol lowed - up for the du ra tion of the study. Urine is also 
used to con duct nico tine metabo lite test ing on all par tic i pants at base - 
line and 3 - month study vis its to val i date par tic i pant smok ing self - 
report. The urine nico tine metabo lite test ing panel in cludes nico tine, 
co ti nine, 3 - hydroxy co ti nine, nor ni co tine, and an aba sine. 

2. 14 . Adverse events 

Par tic i pant symp toms are as sessed weekly for the first month and 
bi weekly there after while the par tic i pants are ad min is tered study 
med ica tion. For rare in stances in which a par tic i pant ex pe ri ences se - 
vere symp toms, staff call more fre quently to en sure safety. A stan - 
dard ized symp tom check list is used for symp tom mon i tor ing and is 
ad min is tered by trained clin i cal staff. Any chronic con di tions or symp - 
toms that ex isted prior to in tro duc tion of study med ica tion are doc u - 
mented. Any event that meets the cri te ria for an ad verse event (AE), 
se ri ous ad verse event (SAE), or unan tic i pated prob lem is recorded. All 
events are pre sented to and re viewed by an ex ter nal Data and Safety 
Mon i tor ing Board (DSMB). 

2. 15 . Data Management 

The UR BAN ARCH Bio sta tis tics and Data Man age ment (BDM) Core 
pro vided ac tive sta tis ti cal col lab o ra tion in the de sign and analy sis of 
the St PE TER trial. Elec tronic ques tion naires in clude pro grammed skip 
pat terns and range checks, min i miz ing er rors at data cap ture, and al - 
low ing for timely elec tronic data trans fer to the Boston team at reg u - 
lar in ter vals. Par tic i pant screen ing, track ing and ran dom iza tion uti lize 
web - based sys tems, in which data el e ments nec es sary to de ter mine el - 
i gi bil ity and strat i fi ca tion fac tors for ran dom iza tion are en tered into a 
web - based ap pli ca tion, min i miz ing the pos si bil ity of en rolling an in el - 
i gi ble per son, while al low ing US - based col lab o ra tors real - time ac cess 
to en roll ment data. 

2. 16 . Analytic methods 

2. 16. 1 . Major hypotheses and analytic plans 
The study aims to test the hy poth e sis that 1) vareni cline will have 

greater ef fects than NRT for re duc ing al co hol con sump tion, smok ing, 
in flam ma tion, CHD, and mor tal ity risk; 2) cyti sine will have greater 
ef fects than NRT for these out comes and; 3) vareni cline will have 
greater ef fects than cyti sine for these out comes. The over all pri mary 
out come of the study is per cent age of heavy drink ing days (HDD) in 
the past month mea sured at 3 months us ing self - reported past 30 - day 
al co hol con sump tion ob tained via the Time line Fol low Back (TLFB) 
method [ 43 ]. The pri mary smok ing - related out come is self - reported 
cig a rettes per day in the past week mea sured at 3 months. Sec ondary 
out comes are al co hol crav ing; per cent age of HDD in the past month 
mea sured at 1, 6, and 12 months; bio chem i cally - confirmed 7 - day 
point preva lence ab sti nence from smok ing at 3 months (ex haled car - 
bon monox ide, thresh old of <10  parts per mil lion) [ 83 ]; and bio - 

mark ers of in flam ma tion, Reynolds Risk Score and VACS In dex Score 
at 3 months. 

The main analy sis eval u at ing the im pact of each in ter ven tion on 
the pri mary study out come (i.e., the con tin u ous vari able per cent age 
of HDD at 3 months) will use mul ti ple re gres sion mod els. The mod els 
will in clude in di ca tor vari ables to rep re sent study arm. We will test 3 
pair wise com par isons (i.e., vareni cline  +  NRT placebo vs. 
NRT  +  vareni cline placebo; cyti sine  +  NRT placebo vs. NRT  +  cyti - 
sine placebo; vareni cline vs. cyti sine) and will ad just for the mul ti ple 
com par isons us ing the Hochberg se quen tial test pro ce dure. To im - 
prove ef fi ciency, the re gres sion analy ses will con trol for strat i fi ca tion 
fac tors: al co hol con sump tion, av er age daily cig a rettes, and cur rent 
ART use. If the data are nor mally dis trib uted, mul ti ple lin ear re gres - 
sion mod els will be used. How ever, if the dis tri b u tion of per cent age of 
HDD is skewed, trans for ma tions of the data will be per formed (e.g., 
log trans for ma tion). If an ap pro pri ate trans for ma tion is not iden ti fied, 
a me dian re gres sion model will be used. Other con tin u ous out comes 
will be an a lyzed us ing the same ap proach de scribed above. If count 
data are not ap prox i mately nor mally dis trib uted, they will be an a - 
lyzed us ing Pois son or neg a tive bi no mial (to ac count for overdis per - 
sion) re gres sion mod els. Bi nary out comes will be an a lyzed us ing lo gis - 
tic re gres sion mod els. Mod els will con trol for strat i fi ca tion fac tors as 
de scribed above for per cent age of HDD. A sec ondary analy sis will be 
con ducted us ing a per pro to col ap proach that in cludes only those par - 
tic i pants who were ad her ent to their as signed in ter ven tion (i.e., tak - 
ing study med ica tions or place bos 80% of the time). 

2. 16. 2 . Sample size and power calculations 
To de fine the lim its of the study, we pre sent power cal cu la tions to 

as sess the dif fer ences we will be able to de tect with rea son ably high 
power for the pri mary study out come: per cent age of HDD. It is ex - 
pected that 400 par tic i pants will be en rolled into the study and we ex - 
pect to have ~320 par tic i pants (80 par tic i pants in each of the 4 ran - 
dom ized groups) com plet ing the 3 - month fol low - up, con ser v a tively 
as sum ing 20% loss to fol low - up. The fol low ing cal cu la tions as sume 2 - 
sided tests, with an over all sig nif i cance level of 0.05. For the pur poses 
of power cal cu la tions, we con sider a sim ple, con ser v a tive set ting 
based on a Bon fer roni ad just ment for mul ti ple com par isons, al though 
in our analy ses we will use the Hochberg se quen tial cor rec tion 
method, an ap proach that will re sult in higher power than the Bon fer - 
roni method. To main tain an over all type I er ror rate of 5%, we as - 
sume each of the 3 pair wise com par isons will be con ducted at an al - 
pha level of 0.0167 for the fol low ing power cal cu la tions. Based on the 
Rus sia ARCH study par tic i pants who had ≥5 HDD and were reg u lar 
smok ers, the mean num ber of HDD in the past month was 14.7 and 
the stan dard de vi a tion of per cent age of HDD was 27.2%. Given this 
as sump tion, the min i mum de tectable dif fer ence in per cent age of HDD 
at 3 months that the study can de tect with 80% power is 14.1 for any 
of the 3 com par isons of in ter est (i.e., vareni cline vs. cyti sine; vareni - 
cline vs. NRT; cyti sine vs. NRT), (e.g., 50% vs. 64.1% for vareni cline 
vs. cyti sine, re spec tively) us ing a 2 - sided t - test. The study, there fore, 
has suf fi cient power to test for clin i cally im por tant dif fer ences be - 
tween any of the com par isons. 

2. 16. 3 . Protection of study participants and their data 
The St PE TER study was ap proved by the In sti tu tional Re view 

Boards of Boston Uni ver sity Med ical Cam pus and Pavlov Uni ver sity. 
All study par tic i pants will com plete the in formed con sent process and 
pro vide writ ten in formed con sent. 

All study data are cap tured elec tron i cally on com put ers via a se - 
cure, web - based data cap ture sys tem. Ac cess to the sys tem is pro - 
tected via se cure lo gins and all data trans mis sions are en crypted us ing 
se cure socket lay er ing (SSL). The pro ject web site and study data are 
lo cated on a se cure server within the Boston Uni ver sity Med ical Cen - 
ter (BUMC) do main. All web - forms are pro tected us ing SSL en cryp tion 
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tech nol ogy and files are pro tected by elec tronic fire walls that re strict 
ac cess to des ig nated users. Iden ti fiers needed to track par tic i pants are 
kept sep a rate from re search data. 

2. 16. 4 . Data Safety Monitoring Board (DSMB) 
To en sure the safety of the par tic i pants and the va lid ity and in - 

tegrity of the data, an ex ter nal DSMB was es tab lished to as sume over - 
sight of the en tire UR BAN ARCH Con sor tium and any stud ies orig i nat - 
ing from the UR BAN ARCH co horts, in clud ing the St PE TER HIV 
study. The Board meets every 6 months and is charged with eval u at - 
ing the qual ity of trial ad min is tra tion, mon i tor ing safety is sues, and 
pro vid ing guid ance on sci en tific, method olog i cal, and eth i cal is sues. 
Specif i cally, the Board re views in ves ti ga tors' plans and processes for 
iden ti fy ing in di vid ual or pat terns of ad verse events and re views ac cu - 
mu lat ing safety data. 

3 . Discussion 

The St PE TER HIV study es tab lishes a co hort of HIV - positive smok - 
ers and heavy drinkers to com pare the ef fects of two nico tinic acetyl - 
choline re cep tor par tial ag o nist med ica tions, vareni cline and cyti sine, 
on al co hol con sump tion, al co hol crav ing, smok ing, in flam ma tion, 
CHD risk, and mor tal ity risk. St PE TER HIV fur ther ad dresses the 
paucity of ran dom ized con trolled trial data to guide treat ment of 
heavy al co hol con sump tion and smok ing in PLWH. If the study hy - 
pothe ses are cor rect, St PE TER HIV could make nico tinic acetyl - 
choline re cep tor par tial ag o nists stan dard care for HIV - positive heavy 
drink ing smok ers, and lead to re duced in flam ma tion, CHD and mor - 
tal ity risk through this “one drug, two dis eases” ap proach. 

Clinical trial registration details 

This study was reg is tered with ClinicalTrials. gov through the Na - 
tional In sti tutes of Health - Study ing Par tial ag o nists for Ethanol and 
To bacco Elim i na tion in Rus sians with HIV (St PE TER HIV): NC - 
T02797587. 

Ethics approval and consent to participate 
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Boards of Boston Uni ver sity Med ical Cam pus, Van der bilt Uni ver sity 
Med ical Cen ter, and Pavlov Uni ver sity. 
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