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Abstract

Background—This study examined the feasibility of a combination prevention intervention for

young men who have sex with men (YMSM), an anticipated target population for HIV pre-

exposure prophylaxis (PrEP).

Methods—Project PrEPare, a pilot study using a randomized 3-arm design, compared an

efficacious behavioral HIV-prevention intervention (3MV) alone, 3MV combined with PrEP

(tenofovir/emtricitabine), and 3MV combined with placebo. Eligible participants were 18–22 year

old HIV-uninfected men who reported unprotected anal intercourse (UAI) in the past year.

Participants were screened for preliminary eligibility at youth venues and community

organizations, and were also referred through social networks. Laboratory screening determined

final eligibility. Behavioral and biomedical data were collected at baseline and every 4 weeks

thereafter for 24 weeks.

Results—Sixty-eight youth (mean age = 19.97 years; 53% African-American, 40% Latino were

enrolled; 58 were randomized. Self-reported medication adherence averaged 62% (range 43–83%)

while rates of detectable tenofovir in plasma of participants in the FTC/TDF arm ranged from

63.2% (week 4) to 20% (week 24). There were 5 ≥ Grade 2 adverse events possibly/probably

related to the study medication. Sexual risk behavior declined from baseline to week 24 in all

study arms.
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Conclusions—The feasibility of enrolling at risk youth, particularly YMSM of color, into

Project PrEPare has been demonstrated. The acceptability of the group intervention along with

counseling and testing was high. Self-reported medication adherence and corresponding plasma

drug concentrations were low indicating the need for enhanced adherence counseling. Exploration

of PrEP use among youth in non-randomized, open label trials is warranted.

INTRODUCTION

Pre-exposure prophylaxis (PrEP) is a promising biomedical intervention for primary HIV

prevention. Data released in November 2010 from a multi-national study, the PrEP Initiative

(iPrEx, for Iniciativa Profilaxis Pre Exposicion), showed that men who have sex with other

men (MSM) at high risk for HIV infection who took a daily tablet containing emtricitabine

(FTC) and tenofovir disoproxil fumarate(TDF) [Truvada®] experienced an average of

43.8% fewer HIV infections than those who received a placebo pill (95% CI 15.4 to 62.6%;

P=0.005). 1 The protective efficacy of PrEP appeared highly correlated with the level of

adherence. A subgroup analysis found a relative reduction in HIV risk of 92% among those

with detectable study-drug levels. 1 These groundbreaking results were followed by two

additional studies, Partners PrEP and TDF2, demonstrating Truvada® efficacy in

serodiscordant couples and heterosexual men and women. 2, 3 In contrast to this growing

body of evidence in support of PrEP, two other PrEP studies, both targeting high risk

heterosexual women, have been halted or adapted due to futility: 1) Fem-PrEP 4 and 2) oral

TDF only and vaginal topical tenofovir gel arms of the Vaginal and Oral Interventions to

Control the Epidemic (VOICE) study.5 Based on evidence from these PrEP trials, on July

16th, 2012, the United States Food and Drug Administration approved Truvada® as the first

medication for the prevention of sexually-acquired HIV.

Even with demonstrated efficacy and an approved product for adult MSM, questions remain

regarding the effective implementation of PrEP. This is especially true among youth,

particularly racial and ethnic minority youth, who are increasingly disproportionately

impacted by HIV in the United States. 6 As demonstrated in iPrEx as well as the other PrEP

trials, adherence to the PrEP medication is highly related to efficacy. Whether for disease

management or contraception, adherence to medication is known to be a significant

challenge for adolescents and young adults. 7–11 Additionally, questions about the impact

PrEP might have on the sexual risk behavior of young people still arise,12, 13 even though

there has been no evidence to date of risk compensation in adult PrEP clinical trials. These

issues highlight the potential need for behavioral strategies targeting sexual risk and PrEP

adherence among youth as well as the need to develop and validate assessment measures for

monitoring these behaviors if PrEP is to be effective enough for routine use in such

vulnerable populations. The integration of behavioral interventions with PrEP delivery

would allow us to comprehensively address and evaluate these issues.

The primary aim of this pilot study was to evaluate the specific components of a PrEP

delivery protocol that would be included in future research trials and demonstration projects

of PrEP among YMSM. Specifically, the study aimed to: 1) examine the feasibility of

enrolling and retaining a cohort of YMSM in a PrEP clinical trial, 2) examine the

acceptability of random assignment in a placebo-controlled trial among youth, 3) pilot test

measures and approaches for examining risk compensation (defined as an increase in risk

behavior attributable to a belief that the use of PrEP will protect against HIV infection)

among YMSM enrolled in a PrEP trial, 4) pilot test measures and approaches for examining

adherence among YMSM enrolled in a PrEP trial, and 5) examine the overall acceptability,

feasibility, and reduction in sexual risk behaviors of a combined biomedical-behavioral HIV

risk reduction intervention.
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METHODS

Overview

This pilot study combined an evidenced-based behavioral HIV-prevention intervention

(Many Men, Many Voices – 3MV) with a biomedical HIV prevention intervention (PrEP).

This research study was conducted at two clinical sites in Chicago and funded through the

Adolescent Medicine Trials Network for HIV/AIDS Interventions (ATN). All study

procedures were approved by the Institutional Review Boards of the participating sites.

Participants

Young male participants, between 18 and 22 years of age (inclusive), were approached by

study staff at community-based agencies and youth venues for a brief eligibility screening

via handheld personalized digital assistant (PDA). Field screening questions assessed age,

HIV status, history of unprotected anal intercourse (UAI) in past 12 months, and intent to

remain in the area for next 6 months. Participants who were eligible and interested were

scheduled for a clinic-based screening visit to confirm eligibility. The target sample size was

100 young men.

Participants were confirmed eligible if they reported at least one episode of UAI with a male

within the last 12 months and tested HIV seronegative at screening. Exclusion criteria were

sickle cell disease; hypophosphatemia; Creatinine Clearance < 75 ml/min; history of bone

fractures not explained by trauma; [≥ 2+] urine dipstick protein or urinary protein-creatinine

ratio (Up/cr) ≥ 3.5 g/g; normoglycemic glucosuria ([≥ 1+] urine dipstick); serious

psychiatric symptoms; active hepatitis B infection; or use of nephrotoxic drugs, diuretics,

non-steroidal anti-inflammatory drugs, other antiretroviral drugs or drugs that may interfere

with tenofovir excretion.

Procedures

After participants were confirmed to be eligible and completed their baseline study visit,

they were scheduled to attend the group-based behavioral intervention Many Men, Many

Voices (3MV).14 3MV was chosen for the behavioral intervention as it is one of the CDC’s

Diffusion of Effective Behavioral Interventions (DEBI) and is a group-based HIV-

prevention intervention that explores HIV risk among MSM within the context of dual

identity as both racial and sexual minorities. For the purposes of this trial, the 3MV

intervention was adapted for use with youth groups of mixed racial and ethnic identities. The

intervention, facilitated by trained research staff, was conducted as a 2-day seminar at

community locations centrally located in Chicago with approximately 8 participants per

session.

After the participants completed 3MV, they were scheduled for the Week 0 visit when they

were randomized in blocks of six within each site to one of three study arms in a 1:1:1 ratio:

1) daily co-formulated emtricitabine (FTC) and tenofovir disoproxil fumarate (TDF) as

PrEP, 2) placebo pill control or 3) “no pill” control. Participants randomized to study pill

arms were dispensed a 30-day supply of the study drug at each visit and instructed to take

one tablet once daily with or without food at about the same time each day. FTC/TDF tablets

and matching placebo tablets were supplied by Gilead Sciences, Inc. in Foster City, CA,

USA.

Behavioral and biomedical data were then collected every 4 weeks thereafter for 24 weeks.

A medical history, including review of signs and symptoms, and a symptom-directed

physical exam were conducted at each visit. Laboratory evaluations included FDA-approved

HIV antibody testing, plasma HIV RNA, and urine nucleic-acid amplification testing for

Hosek et al. Page 3

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 April 01.

N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t



gonorrhea and Chlamydia, rapid plasma regain and hepatitis B surface antigen for all

participants; for participants in the FTC/TDF or placebo arms, routine chemistries including

liver and pancreatic function tests and urine dipstick testing for protein and glucose was also

performed. Blood collected at each visit was stored for TDF plasma concentration testing.

All participants received a comprehensive package of HIV prevention services at each visit

(risk reduction, condoms, STI screening and treatment, etc.). Behavioral assessments were

conducted via audio computer-assisted self-interview (ACASI) at each study visit along with

risk reduction counseling, condom distribution, and drug dispensation. No specific

adherence counseling was offered to participants because insuring the ability to analyze for

product efficacy was not an aim of the study. Participants were provided a $50 incentive for

each study visit as well as fare for round-trip public transportation.

Measures

1. Feasibility was assessed throughout the study via process indicators including

number screened, eligible, enrolled, and retained.

2. Acceptability of the study design was assessed using a 10-item questionnaire at the

last study visit. Acceptability of the study pill (i.e., pill size, taste, color) was also

assessed at the final study visit.

3. Adherence to study drug was evaluated per participant using a) Time-Line Follow-

Back (TFLB) 15 – this calendar method, which was originally developed to gather

information on daily alcohol consumption, was adapted to explore the participant’s

self-report of adherence difficulties with PrEP. The TLFB also serves as a temporal

ordering cue to help participants piece together their adherence rates over the past

month. First, participants are shown a calendar of the previous 30 days. Then they

are asked to remember any significant events (i.e., holidays, birthdays, deaths) or

daily occurrences (i.e., work/school schedule) that happened during that period.

Finally, they are asked about the number of missed doses of medication for each

day. A proportion of medication adherence (number of days of missed medication/

total number of days) can then be calculated; b) the AIDS Clinical Trial Group

Adherence Follow-up Questionnaire (ACTG) 16 is a 13-item scale adapted for PrEP

use that asks participants to rate how often they have missed taking their

medications over the past month because of a number of reasons on a 4-point

Likert scale ranging from Never to Often; c) plasma tenofovir concentrations were

collected at each visit, and d) medication gaps were monitored based on pharmacy

refill dates. 17

4. Sexual behaviors were evaluated using a Sexual Activity Questionnaire (ATN

Behavioral Leadership Group (BLG) Secondary Prevention Working Group) that

includes questions to assess condom/barrier protected and unprotected oral,

vaginal, and anal sexual activity with both males and females in the past month.

5. Risk Compensation was assessed using the Treatment-Related Reduced HIV

Risk 18 measure, a 6-item scale adapted for PrEP use that assesses decreased

personal concern about engaging in unsafe sex and the potential for infecting others

because of the availability of combination therapies.

Data and Safety Monitoring

The Protocol Team monitored the study for clinical adverse events (AE) and aberrant

laboratory values using the ATN Table for Grading Severity of Adolescent Adverse Events

(October 2006). Expedited Adverse Event (EAE) reporting followed standard reporting

requirements as defined in the Manual for Expedited Reporting of Adverse Events to ATN/
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NICHD, version 1.0, October 2006. An external Data and Safety Monitoring Board (DSMB)

also monitored this trial every six months for evidence of early significant benefit or harm to

participants.

On November 23rd, 2010, following the release of the iPrEx efficacy results, the DSMB

convened a special meeting to discuss the impact of the iPrEx results on Project PrEPare

(ATN 082). The DSMB recommended that all participants be immediately notified of the

results of the iPrEx study and suggested that all participants currently enrolled should be

unblinded, enrollment into the study be discontinued, all participants on the placebo and no

pill arms be offered the option of switching to PrEP, and participants on the active PrEP arm

continue as scheduled. The recommendations were followed and the results presented in this

paper represent data up to the point of unblinding.

Statistical Analysis

Baseline characteristics for all treatment groups were described using frequencies, means,

medians, standard deviations, and ranges as appropriate. Similar descriptive statistics will be

used to summarize measures of feasibility, acceptability, behavior inhibition and adherence.

The Wilcoxon rank sum test (or the Kruskal-Wallis test) was used to test for treatment group

differences for quantitative variables. The Pearson Chi-square test (or Fisher’s Exact test)

was used for categorical variables. Generalized estimating equations with a logit link and

binomial distribution were used to determine if the percentage of actual number of visits

conducted, the number of missed medication days (pill arms only) (no missed medication

days vs. missed 1 or more medication days), and behavioral disinhibition (no unprotected

sex acts vs. 1 or more unprotected sex acts) differed over time between treatment groups.

Medication adherence and behavioral disinhibition were also examined as quantitative

variables using generalized estimating equations. Statistical analyses were carried out using

SAS version 9.2 (SAS Institute Inc, Cary, NC), and p < 0.05 was used to determine

statistical significance. No adjustment for multiple comparisons was made due to the

exploratory nature of the study.

RESULTS

Recruitment and Participant Retention

Of the 753 participants screened in the field over a 12 month period, 241 were eligible to

proceed with the clinical screening visit, 68 participants were enrolled, and 58 randomized

(Fig. 1). Reasons for exclusion included failure to attend screening visit (86%), medically

ineligible (7%), relocated or withdrew prior to randomization (5%), and a positive HIV

antibody test (3%). Participants were male, mean age 19.97 years and identified as black/

African-American (53%), Latino (40%), white (7%), and Native American/Alaskan Native

(2%). Thirty-one percent of participants had completed high school and 52% had completed

some college coursework. Over half of participants were currently unemployed (55%) and

78% had received some form of public assistance in their lifetime. One-third (32.76%) of

participants had spent at least one night in an emergency shelter, 17% had exchanged sex for

money or a place to stay, and 16% reported having been kicked out of their house due to

their sexual orientation (Table 1.) There were no statistically significant differences between

baseline demographics among the three treatment groups. Retention to study visits was

98.5% overall.

Acceptability

Acceptability ratings were very high for almost all aspects of the study design, with the

exception of randomization. Acceptability of the study drug itself and the prescribed

regimen was less favorable (Table 2). Participants were also asked, considering their
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experience in this PrEP study, how they might use PrEP if it were available in the future

(Supplemental Digital Content Table 1). There was a statistically significant difference

between treatment groups in the number of subjects that would not take PrEP if it had to be

taken more than once a day (p=0.0038). Thirty-eight percent in the No Pill group indicated

they would not take PrEP more than once a day, whereas, only 10% in the FTC/TDF group

and 0% in the Placebo group indicated they would not take PrEP more than once a day.

There was also a statistically significant difference between treatment groups in the number

of subjects that would use PrEP only when they knew that their partner was HIV-infected

(p=0.0268). Sixty-two percent of the No Pill group indicated they would only use PrEP

when they knew that their partner was HIV-infected; however, 30% of the FTC/TDF group

and 17% of the Placebo group indicated they would only use PrEP when they knew that

their partner was HIV-infected.

Sexual Risk Behavior and Risk Compensation

At baseline, 41% of the participants reported unprotected anal intercourse with another man

in the past 30 days and 5% reported unprotected vaginal or anal sex with a woman in that

same time period. Across all study visits, there were no statistically significant differences in

the distribution of male-to-male unprotected anal sex acts among the three treatment groups.

While there was a trend from baseline to week 24 of decreasing unprotected anal sex acts

across all treatment arms, the differences were not statistically significant (Figure 2).

STI screening at baseline identified 5 participants with syphilis, 2 with Chlamydia, 1 with

genital herpes and 1 with molluscum contagiosum. All participants were treated. During the

course of the study, additional STI diagnoses included syphilis (4), Chlamydia (7),

anogenital human papillomavirus (HPV) (3), genital herpes (1), molluscum contagiosum (1),

and gonorrhea (1). There were no HIV seroconversions among enrolled participants during

the study.

In order to assess changes in pill-taking behavior based on perceived sexual risk,

participants were asked “Thinking back over the past month, did you ever change the way

you were taking the study pills based on what was going on in your sex life?.” Ninety-eight

percent of participants reported that they did not change their pill taking behaviors based on

their sex life.

On the measure of study-related HIV risk behavior (adapted from Vanable, et al.) 18, several

statistically significant differences emerged among the treatment groups. For the question

“Because I am in this PrEP study, I am less concerned about becoming HIV positive”,
differences were found at Weeks 12 and 20. At Week 12, a higher percentage of subjects in

the Placebo group (75%) strongly disagreed with the statement compared to the FTC/TDF

(40%) and No Pill groups (31.25%). The pattern was similar at Week 20, although the

difference between the Placebo group and FTC/TDF was smaller (79% vs. 67%). For the

question “I am more willing to take a chance of getting infected now that I am in this PrEP
study”, differences emerged at Weeks 8 and 24. At Week 8, a higher percentage of subjects

in the Placebo group (100%) strongly disagreed with the statement compared to the FTC/

TDF (69%) and No Pill groups (65%). The pattern was similar at Week 24, although the

difference between the Placebo group and FTC/TDF was smaller (92% vs. 80%). For the

question “I am a lot less worried about 'slipping up' now that PrEP may be taken prior to
unprotected sex”, differences were found at Week 16 with a higher percentage of subjects in

the Placebo group (93%) strongly disagreed with the statement compared to the FTC/TDF

(54%) and No Pill groups (43%). Finally, for the question “I am less concerned about having
unprotected anal sex now that I am in this PrEP study”, differences were found at Week 8

with a higher percentage of subjects in the Placebo group (83%) strongly disagreed with the

statement compared to the FTC/TDF (47%) and No Pill groups (35%). There were no
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statistically significant differences between treatment groups at any of the visit weeks for the

questions “The availability of PrEP makes me less worried about having unprotected sex” or
“I have already risked getting infected with HIV through unsafe sex while I’ve been in this
study.”

Medication Adherence

Self-reported adherence to study pill fluctuated across study visits. In the FTC/TDF arm, the

median number of doses missed (out of possible 30) was 10, with a range from 5 missed

doses (weeks 16 & 20) to 17 missed doses (week 24). Similar fluctuations occurred in the

placebo arm with a range from 6 missed doses (week 24) to 19 missed doses (week 16).

When calculating missed doses by medication gaps in pharmacy refill dates, median doses

missed was 0 across all weeks of the study. There were no statistically significant

differences in self-reported adherence between the two study pill arms across all visits. The

most common reasons reported for missing doses were: away from home (60%), simply

forgot (50%), and too busy (47%).

No tenofovir was detected in the two randomly selected plasma samples from each

participant in the placebo and no-pill arms. The rates of detectable tenofovir in the plasma of

participants in the FTC/TDF arm varied by study visit from 63.2% at week 4 to 20% at week

24. Figure 3 compares the percentage of self-reported doses taken to plasma tenofovir

detected.

Most participants in both pill arms were unable to accurately determine their study-group

assignment. There were no statistically significant differences between the FTC/TDF and

Placebo group, with the exception of Week 24 where 67% of the placebo group stated that

they thought they were on placebo; while only 22% of the FTC/TDF group thought they

were on placebo.

Safety

Adverse events Grade 2 and above were reported to the protocol team. There were no

serious adverse events and a total of 6 adverse events during the course of the study, 5 of

which were possibly or probably related to the study drug. In the FTC/TDF arm, there were

one increased blood bilirubin (Grade 3), one proteinuria (Grade 2), one migraine headache

(Grade 3) and two instances of decreased creatinine clearance (Grade 3) in one participant.

For that participant, the estimated creatinine clearance was 180 mL/min at baseline and

showed considerable variability over the course of the study but never declined below 110

mL/min, despite continuation of study drug. In the placebo arm, there was one psychiatric

hospitalization resulting from suicidal ideation (Grade 4) that was not related to study

participation.

All participants were asked in the ACASI to self-report possible side effects to the study

drug, including headache, nausea, vomiting, diarrhea, dizziness. The treatment groups

differed at week 8 (p=0.0389) on their reports of nausea, with a higher percentage of

subjects in the FTC/TDF group (23.5%) experienced nausea than the Placebo (0%) and No

Pill (5.9%) treatment groups. There were no other statistically significant differences among

the treatment groups across all other study visits.

DISCUSSION

HIV incidence continues to rise for youth in the United States indicating that our currently

available prevention tools still have room for improvement. Powerful biomedical tools,

intricately linked to effective HIV risk reduction and PrEP adherence interventions, are

needed in order to achieve a decrease in HIV incidence among adolescents and young
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adults. This study was an initial step toward examining the acceptability, feasibility, and

safety of PrEP while also exploring adherence and risk behaviors among young MSM using

PrEP.

This study demonstrated the feasibility of enrolling a young cohort of primarily racial and

ethnic minority MSM into a PrEP trial and retaining them despite an intensive visit

schedule. While the recruitment team became more accurate over time at identifying

productive recruitment venues, approximately one person was eligible for every three people

screened. This ratio appears, however, to be consistent with recent large HIV prevention

trials. 1, 19 Unfortunately, many eligible youth did not attend screening visits due primarily

to changes in contact information and the inability of study staff to locate them. Participants

reported high acceptability of many of the study components, including monthly HIV

testing, physical examinations, group-based intervention sessions, and individual risk

reduction counseling. Acceptability of random assignment to study arm and of the study pill

itself was not as strong. Interestingly, a substantial number of participants indicated that they

would rather not take PrEP if it were to be taken more than once per day or would take it

only if they knew their partner was infected. This is consistent with results from other

exploratory studies and has significant implications for the design of the next generation of

PrEP studies.

Similar to most adult PrEP trials, behavioral disinhibition was not seen among this cohort

and an actual decrease in sexual risk behavior was seen over time. This is not surprising

given that youth received an intensive, evidence-based HIV prevention intervention prior to

randomization as well as individual risk-reduction counseling and condom provision at

every study visit. Additionally, youth consistently reported that their pill taking behavior

was not altered by events in their sex life. However, given the discrepancies between self-

reported adherence and plasma drug detection, the social desirability bias of self-reported

behavior must be considered. The strong acceptability of the behavioral interventions and

the corresponding decreases in risk behavior from baseline continue to support the use of

these types of interventions in conjunction with PrEP.

The identification of previously undiagnosed prevalent cases of HIV during screening as

well as incident STIs in this group along with the ability to provide treatment and/or linkage

to care for those diagnoses was a success of this study. The ability of a PrEP program to

identify an HIV infection rate of 3%, when the range of detection for routine testing in the

US is <1%, and to hone in on incident STIs, needs to be further explored, evaluated, and

considered as part of the ultimate cost-effectiveness of PrEP rollout. PrEP programs may be

an effective HIV and STI (e.g. syphilis) testing and care linkage strategy that could yield

successful primary and secondary prevention interventions that are synergistic in decreasing

risk for HIV acquisition among youth populations.

Adherence to the study pill was low and poor concordance was seen between self-report and

objective measures, with self-report being consistently higher than plasma detection.

However, due to the limitations of plasma concentration testing, the low levels only

demonstrate that pills were not taken in the 1–2 days prior to the study visit. Many

participants did report that simple forgetting and changes in their daily schedules interfered

with their ability to adhere to the pill regimen. These low levels of study pill adherence are

consistent with the literature on youth adherence to contraception as well as medication for

youth living with HIV or other chronic medical conditions. 7−9 Since this study was not

intended to measure PrEP efficacy, no structured interventions targeting adherence were

offered to participants. PrEP adherence for youth, in the absence of behavioral interventions

to improve it in a sustainable fashion, may be insufficient for adequate HIV prevention.

Thus, youth-friendly interventions and messaging around adherence will be essential for
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successful PrEP implementation. Because participants demonstrated a noticeable decline in

adherence toward the end of the study, behavioral interventions could incorporate adherence

“boosters”, such as text messaging or check-in calls, at times when adherence appears to be

waning.

PrEP appeared to be generally safe and well-tolerated by the participants. Nausea was the

primary side effect experienced by participants in the FTC/TDF group but seemed to resolve

over several weeks. The side effects and adverse events that occurred in this study were

similar to other PrEP trials. 1–3

This study successfully demonstrated that a cohort of young, primarily racial and ethnic

minority MSM, can be successfully recruited, enrolled and retained in a domestic PrEP

study and that the HIV prevention components of such a study are highly acceptable. Future

PrEP studies are needed to explore the effectiveness of PrEP among young populations.

Such studies should strive to incorporate behavioral interventions aimed at improving both

sexual health and adherence, particularly for disadvantaged youth who are unfamiliar with

or have limited access to the healthcare system. Furthermore, future demonstration and

safety studies should begin to consider the effectiveness of PrEP among adolescents under

the age of 18 who are at high risk for acquiring HIV.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Consort Diagram
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Figure 2.
Sexual Risk at Baseline vs. Week 24
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Figure 3.
Percentages of self-reported doses compared to plasma tenofovir in FTC/TDF arm

Hosek et al. Page 13

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 April 01.

N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t



N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t

Hosek et al. Page 14

T
a
b

le
 1

B
as

el
in

e 
D

em
o
g
ra

p
h
ic

 D
at

a

O
ve

ra
ll

F
T

C
/T

D
F

P
la

ce
bo

N
o 

P
ill

p-
va

lu
e

A
g
e 

at
 B

as
el

in
e 

(y
ea

rs
)

  
  
 N

5
8

2
0

1
9

1
9

0
.4

7
6
3

  
  
 M

ea
n

1
9
.9

7
1
9
.8

0
2
0
.2

6
1
9
.8

4

  
  
 S

td
1
.3

0
1
.4

4
1
.4

5
0
.9

6

  
  
 M

ed
ia

n
2
0
.0

0
1
9
.5

0
2
0
.0

0
2
0
.0

0

R
ac

e 
(%

)

  
  
 B

la
ck

/A
fr

ic
an

 A
m

er
ic

an
3
1
(5

3
.4

5
)

1
0
(5

0
.0

0
)

1
2
(6

3
.1

6
)

9
(4

7
.3

7
)

0
.8

8
3
6

  
  
 N

at
iv

e 
A

m
er

ic
an

/A
la

sk
an

 N
at

iv
e

1
(1

.7
2
)

1
(5

.0
0
)

0
(0

.0
0
)

0
(0

.0
0
)

  
  
 W

h
it

e
4
(6

.9
0
)

1
(5

.0
0
)

1
(5

.2
6
)

2
(1

0
.5

3
)

  
  
 O

th
er

/M
ix

ed
 R

ac
e

2
2
(3

7
.9

3
)

8
(4

0
.0

0
)

6
(3

1
.5

8
)

8
(4

2
.1

1
)

E
th

n
ic

it
y
 (

%
)

  
  
 H

is
p
an

ic
 o

r 
L

at
in

o
2
3
(3

9
.6

6
)

7
(3

5
.0

0
)

6
(3

1
.5

8
)

1
0
(5

2
.6

3
)

0
.4

3
5
4

  
  
 N

o
n
-H

is
p
an

ic
 o

r 
L

at
in

o
3
5
(6

0
.3

4
)

1
3
(6

5
.0

0
)

1
3
(6

8
.4

2
)

9
(4

7
.3

7
)

E
d
u

ca
ti

o
n

  
  
 E

ig
h
th

 g
ra

d
e 

o
r 

le
ss

1
(1

.7
2
)

0
(0

.0
0
)

0
(0

.0
0
)

1
(5

.2
6
)

0
.1

4
4
8

  
  
 G

E
D

2
(3

.4
5
)

0
(0

.0
0
)

1
(5

.2
6
)

1
(5

.2
6
)

  
  
 H

ig
h
 S

ch
o
o
l 

D
ip

lo
m

a
1
8
(3

1
.0

3
)

1
0
(5

0
.0

0
)

3
(1

5
.7

9
)

5
(2

6
.3

2
)

  
  
 S

o
m

e 
C

o
ll

eg
e

3
0
(5

1
.7

2
)

8
(4

0
.0

0
)

1
4
(7

3
.6

8
)

8
(4

2
.1

1
)

C
u
rr

en
t 

E
m

p
lo

y
m

en
t

  
  
 U

n
em

p
lo

y
ed

3
2
(5

5
.1

7
)

1
2
(6

0
.0

0
)

1
1
(5

7
.8

9
)

9
(4

7
.3

7
)

0
.9

6
6
9

  
  
 F

u
ll

 t
im

e
6
(1

0
.3

4
)

2
(1

0
.0

0
)

2
(1

0
.5

3
)

2
(1

0
.5

3
)

  
  
 P

ar
t 

ti
m

e
2
0
(3

4
.4

8
)

6
(3

0
.0

0
)

6
(3

1
.5

8
)

8
(4

2
.1

1
)

H
o
u
si

n
g
 E

x
p
er

ie
n
ce

s 
(y

es
)

  
  
 K

ic
k
ed

 o
u
t 

o
f 

h
o
u
se

 d
u
e 

to
 s

ex
u
al

 o
ri

en
ta

ti
o
n

9
(1

5
.5

2
)

4
(2

0
.0

0
)

2
(1

0
.5

3
)

3
(1

5
.7

9
)

0
.8

9
6
3

  
  
 S

p
en

t 
at

 l
ea

st
 o

n
e 

n
ig

h
t 

in
 s

h
el

te
r

1
9
(3

2
.7

6
)

5
(2

5
.0

0
)

6
(3

1
.5

8
)

8
(4

2
.1

1
)

0
.5

2
7
3

  
  
 H

av
e 

ex
ch

an
g
ed

 s
ex

 f
o
r 

m
o
n
ey

 o
r 

p
la

ce
 t

o
 s

ta
y

1
0
(1

7
.2

4
)

2
(1

0
.0

0
)

3
(1

5
.7

9
)

5
(2

6
.3

2
)

0
.3

8
8
0

U
n
p
ro

te
ct

ed
 a

n
al

 s
ex

 w
it

h
 m

an
 i

n
 p

as
t 

3
0
 d

ay
s 

(%
)1

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 April 01.



N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t

Hosek et al. Page 15

O
ve

ra
ll

F
T

C
/T

D
F

P
la

ce
bo

N
o 

P
ill

p-
va

lu
e

  
  
 Y

es
2
4
(4

1
.3

8
)

9
(4

5
.0

0
)

7
(3

6
.8

4
)

8
(4

2
.1

1
)

0
.9

4
3
5

  
  
 N

o
3
4
(5

8
.6

2
)

1
1
(5

5
.0

0
)

1
2
(6

3
.1

6
)

1
1
(5

7
.8

9
)

U
n
p
ro

te
ct

ed
 a

n
al

 o
r 

v
ag

in
al

 s
ex

 w
it

h
 W

o
m

an
 (

%
)2

  
  
 Y

es
3
(5

.1
7
)

0
(0

.0
0
)

2
(1

0
.5

3
)

1
(5

.2
6
)

0
.3

1
4
0

  
  
 N

o
5
5
(9

4
.8

3
)

2
0
(1

0
0
.0

)
1
7
(8

9
.4

7
)

1
8
(9

4
.7

4
)

T
h
e 

ce
ll

 s
iz

e,
 m

ea
n
, 
st

an
d
ar

d
 d

ev
ia

ti
o
n
, 
m

ed
ia

n
 a

n
d
 r

an
g
e 

(m
in

, 
m

ax
) 

ar
e 

p
ro

v
id

ed
 f

o
r 

co
n
ti

n
u
o
u
s 

v
ar

ia
b
le

s;
 p

-v
al

u
e 

is
 f

ro
m

 W
il

co
x
o
n
 r

an
k
 s

u
m

 t
es

t.

F
re

q
u
en

cy
 a

n
d
 %

 a
re

 p
ro

v
id

ed
 f

o
r 

ca
te

g
o
ri

ca
l 

v
ar

ia
b
le

s;
 p

-v
al

u
e 

is
 f

ro
m

 F
is

h
er

's
 E

x
ac

t 
te

st
.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 April 01.



N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t

Hosek et al. Page 16

T
a
b

le
 2

A
cc

ep
ta

b
il

it
y
 o

f 
st

u
d
y
 d

es
ig

n
 a

n
d
 s

tu
d
y
 p

il
l O

ve
ra

ll
F

T
C

/T
D

F
P

la
ce

bo
N

o 
P

ill
p-

va
lu

e

S
iz

e 
o
f 

th
e 

P
il

l 
(%

)

  
  
 D

id
 n

o
t 

li
k
e 

it
 a

t 
al

l
6
(2

7
.2

7
)

3
(3

0
.0

0
)

3
(2

5
.0

0
)

-
0
.6

9
2
1

  
  
 D

id
 n

o
t 

li
k
e

6
(2

7
.2

7
)

3
(3

0
.0

0
)

3
(2

5
.0

0
)

-

  
  
 L

ik
ed

9
(4

0
.9

1
)

3
(3

0
.0

0
)

6
(5

0
.0

0
)

-

  
  
 L

ik
ed

 a
 l

o
t

1
(4

.5
5
)

1
(1

0
.0

0
)

0
(0

.0
0
)

-

T
as

te
 o

f 
th

e 
P

il
l 

(%
)

  
  
 D

id
 n

o
t 

li
k
e 

it
 a

t 
al

l
7
(3

1
.8

2
)

4
(4

0
.0

0
)

3
(2

5
.0

0
)

-
0
.4

6
5
5

  
  
 D

id
 n

o
t 

li
k
e

5
(2

2
.7

3
)

1
(1

0
.0

0
)

4
(3

3
.3

3
)

-

  
  
 L

ik
ed

9
(4

0
.9

1
)

4
(4

0
.0

0
)

5
(4

1
.6

7
)

-

  
  
 L

ik
ed

 a
 l

o
t

1
(4

.5
5
)

1
(1

0
.0

0
)

0
(0

.0
0
)

-

C
o
lo

r 
o
f 

th
e 

P
il

l 
(%

)

  
  
 D

id
 n

o
t 

li
k
e 

it
 a

t 
al

l
2
(9

.0
9
)

1
(1

0
.0

0
)

1
(8

.3
3
)

-
1
.0

0
0
0

  
  
 D

id
 n

o
t 

li
k
e

5
(2

2
.7

3
)

2
(2

0
.0

0
)

3
(2

5
.0

0
)

-

  
  
 L

ik
ed

9
(4

0
.9

1
)

4
(4

0
.0

0
)

5
(4

1
.6

7
)

-

  
  
 L

ik
ed

 a
 l

o
t

6
(2

7
.2

7
)

3
(3

0
.0

0
)

3
(2

5
.0

0
)

-

T
ak

in
g
 t

h
e 

P
il

l 
E

v
er

y
d
ay

 (
%

)

  
  
 D

id
 n

o
t 

li
k
e 

it
 a

t 
al

l
4
(1

8
.1

8
)

3
(3

0
.0

0
)

1
(8

.3
3
)

-
0
.2

2
9
7

  
  
 D

id
 n

o
t 

li
k
e

1
0
(4

5
.4

5
)

3
(3

0
.0

0
)

7
(5

8
.3

3
)

-

  
  
 L

ik
ed

6
(2

7
.2

7
)

2
(2

0
.0

0
)

4
(3

3
.3

3
)

-

  
  
 L

ik
ed

 a
 l

o
t

2
(9

.0
9
)

2
(2

0
.0

0
)

0
(0

.0
0
)

-

T
ak

in
g
 P

ar
t 

in
 t

h
e 

S
tu

d
y
 (

%
)

  
  
 D

id
 n

o
t 

li
k
e 

it
 a

t 
al

l
2
(5

.7
1
)

2
(2

0
.0

0
)

0
(0

.0
0
)

0
(0

.0
0
)

0
.1

8
8
6

  
  
 D

id
 n

o
t 

li
k
e

1
(2

.8
6
)

0
(0

.0
0
)

1
(8

.3
3
)

0
(0

.0
0
)

  
  
 L

ik
ed

3
(8

.5
7
)

0
(0

.0
0
)

2
(1

6
.6

7
)

1
(7

.6
9
)

  
  
 L

ik
ed

 a
 l

o
t

2
9
(8

2
.8

6
)

8
(8

0
.0

0
)

9
(7

5
.0

0
)

1
2
(9

2
.3

1
)

P
ar

ti
ci

p
at

in
g
 i

n
 G

ro
u
p
 S

es
si

o
n
s 

(%
)

  
  
 D

id
 n

o
t 

li
k
e 

it
 a

t 
al

l
1
(2

.8
6
)

0
(0

.0
0
)

1
(8

.3
3
)

0
(0

.0
0
)

0
.1

9
0
8

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 April 01.



N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t

Hosek et al. Page 17

O
ve

ra
ll

F
T

C
/T

D
F

P
la

ce
bo

N
o 

P
ill

p-
va

lu
e

  
  
 D

id
 n

o
t 

li
k
e

3
(8

.5
7
)

1
(1

0
.0

0
)

2
(1

6
.6

7
)

0
(0

.0
0
)

  
  
 L

ik
ed

6
(1

7
.1

4
)

0
(0

.0
0
)

2
(1

6
.6

7
)

4
(3

0
.7

7
)

  
  
 L

ik
ed

 a
 l

o
t

2
5
(7

1
.4

3
)

9
(9

0
.0

0
)

7
(5

8
.3

3
)

9
(6

9
.2

3
)

R
an

d
o
m

ly
 a

ss
ig

n
ed

 t
o
 a

 g
ro

u
p
 (

%
)

  
  
 D

id
 n

o
t 

li
k
e 

it
 a

t 
al

l
5
(1

4
.7

1
)

1
(1

1
.1

1
)

4
(3

3
.3

3
)

0
(0

.0
0
)

0
.2

2
4
0

  
  
 D

id
 n

o
t 

li
k
e

7
(2

0
.5

9
)

3
(3

3
.3

3
)

2
(1

6
.6

7
)

2
(1

5
.3

8
)

  
  
 L

ik
ed

1
3
(3

8
.2

4
)

4
(4

4
.4

4
)

4
(3

3
.3

3
)

5
(3

8
.4

6
)

  
  
 L

ik
ed

 a
 l

o
t

9
(2

6
.4

7
)

1
(1

1
.1

1
)

2
(1

6
.6

7
)

6
(4

6
.1

5
)

H
IV

 t
es

t 
at

 E
v
er

y
 V

is
it

 (
%

)

  
  
 D

id
 n

o
t 

li
k
e

1
(2

.8
6
)

0
(0

.0
0
)

1
(8

.3
3
)

0
(0

.0
0
)

0
.1

5
3
8

  
  
 L

ik
ed

4
(1

1
.4

3
)

0
(0

.0
0
)

3
(2

5
.0

0
)

1
(7

.6
9
)

  
  
 L

ik
ed

 a
 l

o
t

3
0
(8

5
.7

1
)

1
0
(1

0
0
.0

)
8
(6

6
.6

7
)

1
2
(9

2
.3

1
)

R
is

k
 R

ed
u
ct

io
n
 C

o
u
n
se

li
n
g
 a

t 
E

v
er

y
 V

is
it

 (
%

)

  
  
 D

id
 n

o
t 

li
k
e 

it
 a

t 
al

l
1
(2

.8
6
)

0
(0

.0
0
)

1
(8

.3
3
)

0
(0

.0
0
)

0
.2

1
5
1

  
  
 L

ik
ed

1
0
(2

8
.5

7
)

1
(1

0
.0

0
)

5
(4

1
.6

7
)

4
(3

0
.7

7
)

  
  
 L

ik
ed

 a
 l

o
t

2
4
(6

8
.5

7
)

9
(9

0
.0

0
)

6
(5

0
.0

0
)

9
(6

9
.2

3
)

Q
u
es

ti
o
n
s 

ab
o
u
t 

S
ex

u
al

 B
eh

av
io

r 
at

 E
v
er

y
 V

is
it

 (
%

)

  
  
 D

id
 n

o
t 

li
k
e 

it
 a

t 
al

l
1
(2

.8
6
)

0
(0

.0
0
)

1
(8

.3
3
)

0
(0

.0
0
)

0
.2

8
0
9

  
  
 D

id
 n

o
t 

li
k
e

1
(2

.8
6
)

0
(0

.0
0
)

1
(8

.3
3
)

0
(0

.0
0
)

  
  
 L

ik
ed

9
(2

5
.7

1
)

1
(1

0
.0

0
)

4
(3

3
.3

3
)

4
(3

0
.7

7
)

  
  
 L

ik
ed

 a
 l

o
t

2
4
(6

8
.5

7
)

9
(9

0
.0

0
)

6
(5

0
.0

0
)

9
(6

9
.2

3
)

C
o
n
ta

ct
ed

 b
y
 t

h
e 

re
se

ar
ch

 t
ea

m
 i

n
 b

et
w

ee
n
 v

is
it

s 
(%

)

  
  
 D

id
 n

o
t 

li
k
e

2
(5

.8
8
)

0
(0

.0
0
)

2
(1

8
.1

8
)

0
(0

.0
0
)

0
.1

8
5
0

  
  
 L

ik
ed

1
2
(3

5
.2

9
)

4
(4

0
.0

0
)

5
(4

5
.4

5
)

3
(2

3
.0

8
)

  
  
 L

ik
ed

 a
 l

o
t

2
0
(5

8
.8

2
)

6
(6

0
.0

0
)

4
(3

6
.3

6
)

1
0
(7

6
.9

2
)

P
h
y
si

ci
an

 e
x
am

 b
y
 a

 d
o
ct

o
r 

(%
)

  
  
 D

id
 n

o
t 

li
k
e 

it
 a

t 
al

l
3
(8

.5
7
)

0
(0

.0
0
)

3
(2

5
.0

0
)

0
(0

.0
0
)

0
.2

3
6
6

  
  
 D

id
 n

o
t 

li
k
e

1
(2

.8
6
)

1
(1

0
.0

0
)

0
(0

.0
0
)

0
(0

.0
0
)

  
  
 L

ik
ed

8
(2

2
.8

6
)

2
(2

0
.0

0
)

3
(2

5
.0

0
)

3
(2

3
.0

8
)

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 April 01.



N
IH

-P
A

 A
u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t
N

IH
-P

A
 A

u
th

o
r M

a
n
u
s
c
rip

t

Hosek et al. Page 18

O
ve

ra
ll

F
T

C
/T

D
F

P
la

ce
bo

N
o 

P
ill

p-
va

lu
e

  
  
 L

ik
ed

 a
 l

o
t

2
3
(6

5
.7

1
)

7
(7

0
.0

0
)

6
(5

0
.0

0
)

1
0
(7

6
.9

2
)

H
ea

lt
h
 c

li
n
ic

 f
o
r 

st
u
d
y
 v

is
it

s 
(%

)

  
  
 D

id
 n

o
t 

li
k
e

2
(5

.7
1
)

0
(0

.0
0
)

2
(1

6
.6

7
)

0
(0

.0
0
)

0
.4

0
8
9

  
  
 L

ik
ed

1
1
(3

1
.4

3
)

4
(4

0
.0

0
)

4
(3

3
.3

3
)

3
(2

3
.0

8
)

  
  
 L

ik
ed

 a
 l

o
t

2
2
(6

2
.8

6
)

6
(6

0
.0

0
)

6
(5

0
.0

0
)

1
0
(7

6
.9

2
)

F
re

q
u
en

cy
 a

n
d
 %

 a
re

 p
ro

v
id

ed
 f

o
r 

ca
te

g
o
ri

ca
l 

v
ar

ia
b
le

s;
 p

-v
al

u
e 

is
 f

ro
m

 F
is

h
er

's
 E

x
ac

t 
te

st
.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 April 01.


