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Abstract
Background—Increased sexual risk behaviour in participants enrolled in HIV prevention trials
has been a concern. The HVTN 503/Phambili study, a phase 2B study of the Merck Ad-5
multiclade HIV vaccine in South Africa, suspended enrollment and vaccinations following the
results of the Step study. Participants were notified of their treatment allocation and continue to be
followed. We investigated changes in risk behaviour over time and assessed the impact of study
unblinding.

Methods—801 participants were enrolled. Risk behaviors were assessed with an interviewer-
administered questionnaire at 6-month intervals. We assessed change from enrolment to the first
6-month assessment pre-unblinding and between enrolment and at least 6 months post-unblinding
on all participants with comparable data. A one-time unblinding risk perception questionnaire was
administered post-unblinding.

Results—A decrease in participants reporting unprotected sex was observed in both measured
time periods for men and women, with no differences by treatment arm. At 6 months (pre-
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unblinding), 29.6% of men and 35.8% of women reported changing from unprotected to protected
sex (p <0.0001 for each).Men (22%) were more likely than women (14%) to report behavior
change after unblinding (p=0.009). Post-enrolment, 142 (45%) of 313 previously uncircumcised
men underwent medical circumcision.

663 participants completed the unblinding questionnaire. More vaccine (24.6%) as compared to
placebo recipients (12.0%) agreed that they were more likely to get HIV than most people
(p<0.0001), and attributed this to receiving the vaccine.

Conclusion—We did not find evidence of risk compensation during this clinical trial. Some risk
behaviour reductions including male circumcision were noted irrespective of treatment allocation.

Introduction
The Phambili study was the first HIV vaccine efficacy trial conducted in sub-Saharan
Africa, and tested the efficacy of the Merck Adenovirus type 5(Ad5)-vectored HIV-1
vaccine in preventing HIV infection in predominantly heterosexual men and women [1]. The
Phambili study suspended enrolment and vaccinations after the Step study, testing the same
vaccine in the Americas, stopped early after the first interim efficacy analysis demonstrated
futility. In addition, in an exploratory analysis, sub-groups of male vaccine recipients
(uncircumcised menor Ad5 seropositive) in the Step study demonstrated increased risk of
HIV infection [2]. Because of this, participants in the Phambili study were notified of their
treatment allocation (unblinded) and follow-up including evaluation of sexual risk
behaviours, continued more frequently every three months. In the Phambili study cohort,
women were over 2.5 times more likely than men to become HIV infected (incidence of
6.3% [42 infections/668 person-years of follow-up] for women and 2.4% [20/837] for men)
[1]. Theoretical concerns have been raised that people who participate in HIV prevention
studies are at risk for sexual risk compensation [3; 4; 5; 6]. It is proposed that risk
compensation may occur as a result of the dual misconceptions of being both assigned to
and receiving an effective intervention fostering a false sense of hope and protection. In this
report, we investigated changes in risk behaviours over time in the Phambili cohort and
assessed the impact of knowledge of treatment assignment on behaviour and perception of
HIV risk. Access to medical male circumcision was offered as part of risk reduction
counseling for men, and thus we explored uptake of circumcision, in an era when medical
circumcision for men was not readily available in South Africa.

Methods
Study Design and Population

Phambili, a phase 2Btest-of-concept HIV vaccine trial, studying the efficacy of the
MRKAd5 HIV-1 gag/pol/nefsubtype B vaccine, is described in more detail elsewhere [1].
Briefly, the trial was initiated in January 2007 and was designed to enroll 3000 healthy HIV
uninfected, predominantly heterosexual adults between the ages of 18–35 years at 5 sites
within SA. Participants were randomised to vaccine or placebo in a blinded fashion. Because
of the generalized nature of the HIV-1 epidemic in SA, the only behavioural risk eligibility
criterion was self- reported sexual activity within the six months prior to enrollment. The
study was approved by the ethical review committees of the Universities of the
Witwatersrand, Cape Town, Limpopo and Kwazulu Natal. Participants provided written
informed consent in English or their local language.

Participants completed an interviewer-administered behavioural risk assessment (RA)
assessing behaviour in the prior six months to screening (baseline)(RA1) and at 6-month
follow-up visits(RA2) (see Figure 1). At the enrollment visit, blood was drawn for HSV-2
testing and men were assessed for circumcision status. In addition, as part of risk reduction
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counseling, male participants were informed of the HIV prevention benefits of medical
circumcision and each study site facilitated access to circumcision facilities for those men
who expressed an interest in medical circumcision.

On 19 September 2007, enrollment and vaccinations were halted based on the interim
analyses of the Step study [2]. Beginning in October 2007, the 801 enrolled participants
were informed of their treatment assignment (unblinded), in most cases this was done in
person, and scheduled for a clinic visit for HIV testing, assessment of behavioural risk over
the previous 6 months, and risk reduction counseling. After this visit, the 6-month follow-up
visits continued on schedule until the site obtained regulatory approval for 3-month HIV
testing and risk assessment schedule. Participants who remained HIV negative were
followed for a total of 3.5 years post-enrollment. Beginning in May 2008, a one-time
interviewer-administered Unblinding Risk Perception (URP) questionnaire was introduced
which assessed participants' perception of acquiring HIV as compared to other people they
knew; whether before unblinding they thought they had received the vaccine or placebo; if
that perception influenced their behaviour before unblinding; and what, if any behaviour
changes they had made after being unblinded. Figure 1 shows the timing of the risk
assessments in relation to enrollment and unblinding.

Statistical Methods
Differences in risk behaviours between treatment arms, study sites, and those included or not
included in the analysis cohorts were tested with two-sided Fisher's exact tests or Chi-square
tests. Percentage bar graphs, with lines showing the 95% confidence intervals, display the
percentages of participants reporting risk behaviours at each assessment time. Behavioural
change between two time points was categorized as: reported the behavior at baseline but
not at the subsequent time, did not report the behavior at baseline but subsequently did, or
no change between time periods. Differences between treatment arms in the distribution of
the change categories were tested with Chi-square tests. Individual level changes between
time points were tested with McNemar tests to account for the correlation between the two
time points for an individual. Results were considered statistically significance if p < 0.05.
No adjustments were made for multiple comparisons.

Results
Data presentation

Data are presented for four analyses as described in Table I. Data are limited to risk
assessments that used a 6-month reporting time period to maintain comparability with the
baseline assessment. The first analysis of baseline data includes all enrolled participants.
Other analyses have varying numbers because only subsets of participants who were on-
study, not diagnosed with HIV infection prior to the assessment time points and in whom
data was collected qualify for inclusion (Table I). To assess generalisability to the full
Phambili cohort however, we compared risk behaviours at baseline for participants included
in the analysis to those who had missing data for reasons other than termination from the
study or diagnosis of HIV infection.

Baseline Risk (RA1)
At baseline, 128 (29.0%) of the 441 men were circumcised and 16.4% were HSV-2 positive
(Table II). During the prior 6 months, 32.0% (141/441) had 3 or more sexual partners,
58.0% (254) reported unprotected vaginal or anal intercourse, 47.4% (209) engaged in
anonymous/casual sex, 39.5% (174) reported having sex after drinking or taking drugs, and
24.5% (108) drank heavily (Table II). Although only seven reported an HIV positive
partner, 73.9% (326) had partners with unknown HIV status. Only two men reported anal
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sex with a male partner. One had one partner and practiced protective sex and the other
reported two partners with whom he had both unprotected insertive and receptive anal sex.

At baseline, amongst men, there were no statistical differences by treatment arm in reported
risk behaviours [1], but there was a significant difference in risk profiles by study site (Table
II). Cape Town had a high percentage of HSV-2 positive men, the highest number
circumcised, and the most with only one sexual partner. Men from the eThekwini site
reported the lowest percentages using alcohol or drugs prior to sex and with heavy drinking.

Women reported less risky behaviour than men in terms of number of sexual partners,
exchange of money or gifts for sex, having a casual or anonymous partner, having sex after
drinking or taking drugs, and heavy drinking. Among the 360 enrolled women, 84.4% (304)
reported having only one sexual partner, but with a high rate (201, 55.8%) of unprotected
vaginal or anal sex (Table II). Almost half (157, 43.6%) had a main partner that did not
reside permanently with them, 11.1% (40) reported casual/anonymous sex. Only 3 reported
an HIV positive partner, 56.1% (202) had HIV negative partners and 48.6% (175) had
unknown status partners. The only statistically significant difference by treatment arm at
baseline was for women reporting having sex after drinking or taking drugs, 15% (26/178)
of vaccine and 8% (14/182) of placebo recipients (p = 0.04) [1]. Women were more
homogeneous across the study sites than men in reported numbers of partners and
unprotected sex. Similar to men, women from Cape Town were more likely to be HSV-2
positive (p <0.0001).

Less than 8% of men or of women reported at baseline and on subsequent RAs having an
HIV positive partner, having unprotected anal sex, having a main partner older (women) or
younger (men) by ten years, exchange of sex, forced sex, or self-reported STIs so we do not
discuss these further and combine unprotected vaginal and anal sex in subsequent analyses.

Behavioural change over a six-month period between baseline and before unblinding
(RA2)

Since the study was stopped whilst participants were still being enrolled, only 32%
(245/759, 125 men, 120 women) of HIV negative participants on study had a 6-month
behavioural RA prior to unblinding (Table I). There were no treatment arm differences
between this cohort and those not included (data not shown). Importantly, for men and
women, there were no statistically significant differences by treatment arm in risk
behaviours reported at baseline or at six months, or in the pattern of behavior change
between assessment times.

Both men and women had a significant reduction in unprotected vaginal or anal sex between
enrollment and 6 months on study (p < 0.0001 for both; figure 2 and table III).Men also
reported less sex following alcohol or drug use (p = 0.03). No significant change was seen in
the numbers reporting multiple partners for either men or women. Between assessments,
18.4% (23) of men and 7.5% (9) of women changed from having multiple sex partners to
having at most one partner (Table III). However, 13.6% (17) of men and 8.3% (10) of
women changed from being monogamous to having multiple partners.

Behaviour change between baseline and after unblinding. (RA3)
Data were available for 471 participants (282 men, 189 women) to assess change in
behaviour between the 6 month period prior to baseline and after treatment unblinding.
Compared to the 244 HIV negative participants not included in the analysis, there were no
differences with respect to treatment arm.
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There were no significant differences between treatment arms in risk behaviours reported at
baseline or at the post-unblinding assessment. The only difference seen in behavior change
between the two assessments occurred in men where more in the placebo arm than vaccine
arm reported that they had sex after alcohol or drug use, with similar numbers increasing
and decreasing this behaviour (p = 0.01) (data not shown).

Fewer participants reported unprotected sex after unblinding, although the change is
statistically significant for men only (p = 0.004, Figure 2, table 3). The changes in reported
multiple partners were significant for both men (p=0.01) and women (p=0.005); 22.7% (64)
of men and 14.8% (28) of women who had multiple partners at baseline reported 0 or 1
partners post-unblinding. Of some concern, 13.5% (38) of men and 5.3% (10) of women
changed from being monogamous to having multiple partners and 15.6% (44) of men and
14.8% (28) women changed from having protected to some unprotected sex.”. Men also
reported an increase in heavy drinking (p = 0.0002) (figure 2).

Unblinding Risk Perception Questionnaire. (URPQ)
Among the 663 participants (370 men and 293 women) included in the URP questionnaire
analysis, the median time between unblinding and questionnaire administration was 9.1
months (IQR 7.8 to 11.0 months). An additional 51 HIV uninfected participants on-study as
of May 2008 did not complete a URP questionnaire, with no difference in completion rates
by site or treatment arm.

When asked, on average nine months after being unblinded, to reflect upon what treatment
they thought they received prior to unblinding, 41.8% (277) replied they didn't know.
Among those who had a perception, 52.3% had correctly perceived their treatment
assignment, but similar numbers in both treatment groups thought they received vaccine
(71.3% on the vaccine arm and 64.4% on placebo). About 14% in each treatment arm said
that this treatment perception influenced their pre-unblinding behavior, more so for men
(18.1%) than woman (8.7%), p = 0.01. There was no statistically significant difference
between the treatment arms in reported risk behavior change after unblinding (19.5%
vaccinees, 17.7% placebos). Overall, men were more likely to report behaviour change after
unblinding than women (22.2% vs. 14.0%, p=0.009). Among the 123 who reported post-
unblinding behavior change, there were no gender differences in the type of change, except
men were more likely to reply that they reduced their number of partners (57.3% men, 9.8%
women, p < 0.001).Other reported behavior changes were: increased condom use (65.0%);
encouraged main partner to be tested (48.8%); discussed HIV prevention or safe sex with
main partner (48.0%); reduced the frequency of sex (20.3%). Eleven (8 men, 3 women)
responded that they increased the frequency of sex or their number of sex partners.

A higher percentage of participants in the vaccine arm compared with placebo recipients
agreed that they were more likely to get HIV/AIDS than most people (24.6% vaccine and
12.0% placebo, p < 0.0001). Among those agreeing, placebo recipients were more likely to
say that this perception was due to having more unprotected sex than most people, whereas
vaccine recipients replied more frequently that it was due to receiving the vaccine.

Post-enrollment Circumcision
In total, 142 (45.4%) men uncircumcised at enrollment received post-enrollment
circumcision (table IV), this did not differ by treatment arm. The majority of men from Cape
Town were circumcised at enrollment. Circumcision uptake differed by study site, with men
from the eThekwini and Soweto sites significantly more likely to access circumcision as
compared to the MEDUNSA or KOSH site (table IV). The rate of circumcision was higher
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before unblinding than after (0.56 [56 over 100 person-years] pre and 0.19 [86 over 452
person-years] post-unblinding).

Discussion
The Phambili study enrolled participants at high risk for HIV acquisition, evidenced by the
high rates of incident HIV in both vaccine and placebo arms (4.54 vs. 3.70 per 100 person
years of follow up respectively). [1].

At baseline, we report high rates of unprotected vaginal and/or anal sex, similar to that
reported in other HIV prevention studies [7; 8]. We found no evidence of behavioral
disinhibition in this study, with the majority of participants reporting no change in risk
behaviours compared to baseline, and a substantial percentage reporting a decline in
unprotected sexual intercourse, possibly due to risk reduction counseling. Multiple partners
is a recognized HIV risk factor and whilst overall there was a reduction in partner numbers,
some participants showed an increase in partner numbers. This suggests that participants
will take sexual risks despite risk reduction counseling.

This study, like others conducted in South Africa, demonstrated that many participants
reported more condom use over the course of the study [8; 9].

The term therapeutic misconception occurs when “research subjects fail to recognize the
ways in which research participation may involve the sacrifice of some degree of personal
care” [10]. Simon, et al suggested that there was a need for a definition of misconception
specific to trials of prevention and dubbed “Preventive misconception” and defined it as “the
overestimate in probability or level of personal protection that is afforded by being enrolled
in a trial of a preventive intervention”[3].

Concerns related to preventive misconception have not been borne out in a number of HIV
prevention studies [11; 12; 13], and in other HIV vaccine efficacy trials [14; 15; 16]. In the
Step study, the proportion of study participants reporting risk declined substantially during
the first 6 months of the study, and remained relatively low over 18 months of follow-up [2;
16]. This is in contrast to other reports where it is thought that misunderstanding may have
lead to sexual disinhibition. Chesney, et al reported rates of unprotected anal intercourse
increased from 9% at baseline to 20% at 12 months during phase 1 and 2 HIV vaccine trials
and a predictor of unprotected anal intercourse included reported hope of protection from
HIV infection [17]. Bartholomew and colleagues, observe in their study of a three-year
vaccine efficacy trial, that although perceived intervention efficacy was not found to be
associated with increased risk taking, perceived study assignment appeared to be a
significant factor[14].

Perceptions of treatment assignment prior to unblinding in Phambili had little or no effect on
risk behaviour. Since assignment perception was part of the URP questions and these were
asked after unblinding, it is uncertain if these results truly represent pre-unblinding
perceptions. But the result of no treatment arm differences in behaviours reported at the 6-
month pre-unblinding visit among a subset of the cohort gives credence to the findings that a
majority of people did not correctly guess their treatment assignment pre-unblinding and did
not change behaviour based on this perception. After unblinding, vaccine recipients
perceived themselves to be at higher risk of HIV infection, which may relate to participant
understanding of the reasons why enrolment and vaccinations were halted in the study.

With unblinding occurring so early in the study we are unable to report on longer-term
behavior change in this cohort. Other behavioural intervention studies have shown that
efforts to reduce HIV risk through behavior change only are difficult to sustain [18]. We
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were also unable to assess the pattern of behavioural change between baseline,
preunblinding and post-unblinding due to the limited numbers of participants with risk
assessment data at these three time points. Besides limited questions on condom use, we
relied on an interviewer-administered instrument, which has the potential for underreporting
of behaviours for reasons of social desirability.

The uptake of medical male circumcision post-enrolment is encouraging, especially the high
uptake of circumcision seen at the eThekwini site, situated in Kwazulu-Natal, an area of the
country where traditional male circumcision is not practiced. The results presented here also
speak to the heterogeneity in male circumcision practices in South Africa [19]. More
research in prevention trials evaluating male circumcision uptake and the barriers to
circumcision in this setting will assist in understanding how this strategy can be offered as
standard of prevention by trial sites.

A limitation of our analysis is that pre- and post-unblinding RA data are not available for the
entire study cohort. This was unavoidable as the trial involved 5 study sites which
commenced enrolment at different times, was unblinded relatively early in the trial process
and protocol amendments to deal with changes in follow-up were approved at different
times. However, the URP questionnaire and available RA data give insights into at least
short term behavior change following baseline risk assessment, the impact of unblinding and
the impact of assignment perception on behaviours after enrollment. Overall, this study
confirms, in keeping with other recently reported HIV prevention trials- that there is no
evidence for risk compensation and that trial participants can and do assimilate new
information and modify their behavior accordingly.
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Highlights

• Risk behavior over time in the first HIV efficacy trial in South Africa is reported

• No evidence of sexual risk compensation is observed

• Good uptake of medical circumcision among male participants
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Figure 1.
The Phambili clinical study and timing of behavioral risk assessments.
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Figure 2.
Change in risk behaviours between baseline and 6 months on study (A and C for men and
women respectively) and between baseline and post-unblinding (B and D for men and
women respectively).
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Table I

Description and limitations of the behavioural analyses

Name of assessment Purpose of assessment. Cohort Number (men/women) Limitations
a

Baseline (RA1) Described risk behaviours
reported for the 6 months prior
to screening.

All participants
enrolled in Phambili

801 (441/360) None

Six months Pre-
unblinding (RA2)

Assessed changes in risk
behaviours between baseline
and 6 months after enrollment
and prior to treatment
unblinding

Participants who
completed a 6-month
time frame RA prior
to unblinding and
were not known to be
HIV infected at the
RA evaluation time

245 (125/120) 32% of participants on
study at 6 months and not
known to be HIV infected
have data; cohort older and
with less representation
from the 2 sites that began
enrollment later (eThekwini
and MEDUNSA) with some
baseline behavioural
differences (Figure 2).

Six months Post-
unblinding (RA3)

Assessed changes in risk
behaviours between baseline
and a 6 month time period after
treatment unblinding

Participants not
diagnosed with HIV
infection, which
completed a 6-month
time frame RA at
least 6 months after
unblinding.

471 (282/189) 66% of participants on
study at 6 months after
unblinding and not known
to be HIV infected have
data; cohort has more men,
is less likely to come from
sites that had earlier use of
the 3 month RA (Soweto
and Cape Town), with some
behavioural differences
(Figure 2).
Behavioural changes may
have occurred prior to
unblinding.

Unblinding risk
perception (URPQ)

Described perceived treatment
assignment prior to unblinding,
changes in risk behaviours
before and after unblinding,
and perceived current (post-
unblinding) risk of HIV
infection.

Participants who
completed an URP
questionnaire after
being unblinded to
their treatment
assignment and were
not known to be HIV
infected at the URP
evaluation time.

663 (370/293) 93% of HIV negative
participants on study when
questionnaire was added
have data, with men with
data less likely to be HSV-2
positive.
Knowledge of treatment
assignment may have
influenced responses.

RA = risk assessment

a
All analyses of risk behaviour data have the potential for recall bias and bias inherent with interviewer-administered questionnaires.
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