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Pre-exposure prophylaxis (PrEP) is an HIV prevention strategy that involves HIV-negative individuals taking anti-HIV
drugs on an ongoing basis to reduce their risk of HIV infection. Several randomized, placebo-controlled trials (RCTs)
have found that the daily use of a pill containing the anti-HIV drugs tenofovir and FTC (sold under the brand name
Truvada) can reduce the risk of HIV infection in several populations, including heterosexual men and women, gay
men and other men who have sex with men (MSM), and people who use injection drugs. While the reduction in HIV
risk provided by PrEP in these studies ranged widely (due to varying levels of adherence among study participants),
analyses show that PrEP can reduce the risk of HIV infection by over 90% when taken as directed every day. The
U.S. Food and Drug Administration (FDA) has approved the daily use of Truvada as PrEP. Also, the Centers for
Disease Control and Prevention (CDC) and World Health Organization (WHO) have released guidelines
recommending that PrEP be oﬀered to HIV-negative people at high risk of HIV infection.
In Canada, Truvada has not been approved for use as PrEP by Health Canada. However, the prescription of an
approved drug for another use is not prohibited in Canada. This is called oﬀ-label use. Because Truvada is currently
approved for the treatment of HIV in Canada, healthcare providers can prescribe Truvada for use as PrEP.
Preliminary results from two exciting PrEP studies – known as PROUD and IPERGAY – were recently presented at the
Conference on Retroviruses and Opportunistic Infections (CROI) held in Seattle in February 2015. This CATIE News
discusses the results of the PROUD study, and a subsequent CATIE News will review the IPERGAY study.

Eﬀective in the real world?
While PrEP was eﬀective at reducing the rate of HIV infections in several RCTs, less is known about the eﬀectiveness
of PrEP outside of such settings, in the real world. Indeed, there are concerns that poor adherence to daily pilltaking and possible increases in HIV risk behaviours (such as condomless sex) could oﬀset the potential beneﬁts of
PrEP in a real-world setting.
In the PrEP RCTs, adherence ranged from low to high and HIV risk behaviours did not increase. However, an RCT
setting is very diﬀerent from the real world. For example, RCT participants were “blinded” and did not know whether
the pill they were taking was PrEP or a placebo. Also, service providers in RCTs were very well resourced to provide
extensive, ongoing HIV risk-reduction and adherence support to PrEP users. Adherence and risk behaviour may be
very diﬀerent in a real-world setting, where PrEP users know the pill they are taking is highly eﬀective against HIV
infection and service providers may not have the resources to provide extensive supports.
Demonstration projects are currently ongoing to gain a better understanding of adherence and HIV risk behaviours
in the real world. In these studies, PrEP is being provided in the absence of a placebo and study participants know
that the pill they are taking is PrEP.
Preliminary results from the PROUD demonstration project in England were presented at the recent CROI. The study
found that PrEP did not lead to increases in HIV risk behaviours and that it was highly eﬀective at reducing the rate
of HIV infections. The results of this study are described below.

PROUD pilot study

The PROUD study recruited MSM from 13 sexual health clinics in England. Men who were HIV negative and reported
more than one condomless anal sex act in the past two months were eligible to participate in the study.
Once enrolled, men were randomized to start PrEP immediately (PrEP group) or delay PrEP use for 12 months
(delayed group). The main purpose of the study was to determine the feasibility of enrolling and randomizing
approximately 500 men. If feasible, the study investigators planned to conduct a much larger study that would be
able to compare the rate of HIV infection between the two groups and measure the eﬀectiveness of PrEP against
HIV infection. They did not expect that a study of only 500 people would be large enough to measure eﬀectiveness.
All participants were asked to attend their sexual health clinic every three months. At each visit, participants ﬁlled out
a behavioural questionnaire and were monitored for side-eﬀects and toxicity, tested for sexually transmitted
infections (STIs) and HIV, and prescribed enough Truvada pills for three months. Participants also received
adherence and HIV risk-reduction supports, which were part of the routine services oﬀered at the clinics. Little or no
additional funding was provided to the clinics for the provision of these supports.

Results
The PROUD study enrolled 545 men between November 2012 and April 2014. Half of the participants were
randomized to take PrEP while the remainder had to wait 12 months to start PrEP. The average age of participants
was 35 and most of the men were white (81%), employed (71%), educated at the university level (60%), and single
(54%).
Many clinical trials have an independent oversight committee called a Data and Safety Monitoring Board (DSMB) or
Independent Data Monitoring Committee (IDMC). The role of these committees is to periodically review the data
collected from a study and to stop or modify the study if there are concerns about the safety of participants.
In October 2014, the PROUD IDMC recommended that men in the delayed group be oﬀered PrEP. This
recommendation was made because it was clear that participants in the PrEP group were at much lower risk of HIV
infection. Therefore, it was considered unethical to continue delaying PrEP initiation.
Eﬀectiveness
Prior to oﬀering PrEP to those in the delayed group, there had been three HIV infections in the PrEP group and 19 in
the delayed group. The investigators noted that two of the three HIV infections in the PrEP group may have been in
men who were already HIV positive when they started PrEP.
The rate of HIV infection in the delayed group was much higher than the study investigators expected (for every
100 participants followed for a year, nine infections occurred). This was why the study was able to measure
eﬀectiveness, and a larger study was not needed.
The rate of HIV infection among men in the PrEP group was 86% lower than the rate in the delayed group,
demonstrating that PrEP was highly eﬀective at reducing HIV risk.
Adherence
Little data on adherence to pill-taking was presented at the conference, although it must have been high to observe
such a dramatic reduction in HIV risk. Overall, the service providers in the study prescribed enough pills to cover
86% of the days that participants were in the study (some participants ran out of pills because they missed a clinic
visit). Two of the three HIV infections in the PrEP group occurred in participants who had missed several study visits
and were likely not taking pills at the time of HIV infection. In a small subset of men who said they took pills
consistently, all of them had drug levels in their blood.
Risk behaviour
There was no deﬁnitive evidence that HIV risk behaviours were higher among participants who were taking PrEP.
According to self-reports there was no increase in condomless sex or number of sex partners during the study. The
proportion of participants who became infected with an STI in the PrEP group was slightly higher than in the delayed
group (57% vs. 50%). This suggested that HIV risk behaviours may have increased as a result of PrEP use.

However, this diﬀerence was not statistically signiﬁcant, and may have been due to the higher number of STI tests
conducted among those using PrEP.
Use of post-exposure prophylaxis (PEP)
PEP refers to the daily use of anti-HIV drugs for one month after an exposure to HIV. It is diﬀerent from PrEP as it is
started as soon as possible, within 72 hours of being exposed to HIV, and is only meant to reduce the risk from a
single, accidental exposure. In the PROUD study, PEP was available to participants and its use was high among men
in the delayed group. Overall, 31% of these men accessed PEP and some used it more than once (there were a total
of 174 PEP prescriptions). However, the rate of HIV infection remained high despite the relatively frequent use of
PEP.

Conclusion
The PROUD study demonstrated that the use of daily Truvada as PrEP can be highly eﬀective at reducing rates of
HIV infection outside of an RCT setting. The study investigators concluded that “concerns that eﬀectiveness would
be undermined in a real-world setting were unfounded.”
Encouragingly, the level of HIV risk reduction in PROUD was higher than previously observed in other PrEP studies.
The highest HIV risk reduction observed in an RCT was 75% among heterosexual serodiscordant couples in the
Partners PrEP study. The only other real-world study to measure PrEP eﬀectiveness was the iPrEX open label
extension (OLE), in which the rate of HIV infection was 49% lower among gay men and other MSM using PrEP.
The dramatic reduction in risk of HIV infection in the PROUD study demonstrates that high levels of adherence to
daily pill-taking can be achieved in a real-world setting. Further, HIV risk behaviours did not appear to increase. It is
reassuring that the high rate of STIs among men in the study did not oﬀset the beneﬁts of PrEP, as STIs are known
to increase the risk of HIV infection. However, it is important to note that men in the PROUD study received regular
STI testing, which ensured timely diagnosis and treatment of these infections. These services may have helped
mitigate the impact of STIs on their risk of HIV infection.
The very high rate of HIV infection among men in the delayed group – despite the provision of risk-reduction
supports and high PEP use – emphasizes the need for additional HIV prevention strategies, such as PrEP. It also
shows that gay men at high risk of HIV infection can be identiﬁed by service providers and that they are interested
in using PrEP. Hopefully the PROUD study results can help guide the implementation of PrEP in Canada. Ongoing
real-world studies will provide more information on PrEP use in other populations and settings.

—James Wilton
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Disclaimer
Decisions about particular medical treatments should always be made in consultation with a qualiﬁed medical
practitioner knowledgeable about HIV- and hepatitis C-related illness and the treatments in question.
CATIE provides information resources to help people living with HIV and/or hepatitis C who wish to manage their own
health care in partnership with their care providers. Information accessed through or published or provided by
CATIE, however, is not to be considered medical advice. We do not recommend or advocate particular treatments
and we urge users to consult as broad a range of sources as possible. We strongly urge users to consult with a
qualiﬁed medical practitioner prior to undertaking any decision, use or action of a medical nature.
CATIE endeavours to provide the most up-to-date and accurate information at the time of publication. However,
information changes and users are encouraged to ensure they have the most current information. Users relying
solely on this information do so entirely at their own risk. Neither CATIE nor any of its partners or funders, nor any
of their employees, directors, oﬃcers or volunteers may be held liable for damages of any kind that may result from
the use or misuse of any such information. Any opinions expressed herein or in any article or publication accessed
or published or provided by CATIE may not reﬂect the policies or opinions of CATIE or any partners or funders.
Information on safer drug use is presented as a public health service to help people make healthier choices to
reduce the spread of HIV, viral hepatitis and other infections. It is not intended to encourage or promote the use or
possession of illegal drugs.
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