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ABSTRACT: A spectrum of diverse prevention methods that offer high protection against HIV has posed
the following challenge: how can national AIDS policies with high coverage for prevention and treatment
make the best use of new methods so as to reverse the current high, and even rising, incidence rates among
specific social groups? We conducted a narrative review of the literature to examine the prevention methods
and the structural interventions that can have a higher impact on incidence rates in the context of socially
and geographically concentrated epidemics. Evidence on the protective effect of the methods against sexual
exposure to HIV, as well as their limits and potential, is discussed. The availability and effectiveness of prevention
methods have been hindered by structural and psychosocial barriers such as obstacles to adherence, inconsistent
use over time, or only when individuals perceive themselves at higher risk. The most affected individuals and
social groups have presented limited or absence of use of methods as this is moderated by values, prevention
needs, and life circumstances. As a result, a substantial impact on the epidemic cannot be achieved by one
method alone. Programs based on the complementarity of methods, the psychosocial aspects affecting their
use and the mitigation of structural barriers may have the highest impact on incidence rates, especially if
participation and community mobilization are part of their planning and implementation.
Keywords: HIV. Prevention & control. Condom. HIV Serosorting. Pre-exposure prophylaxis. Post-exposure
prophylaxis.
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RESUMO: A existência de diferentes métodos preventivos que oferecem elevado grau de proteção contra o HIV
tem trazido à luz um desafio: como países que proporcionaram ampla cobertura de prevenção e tratamento
poderão utilizar novos métodos preventivos para reverter taxas de incidência que permanecem elevadas, até
mesmo crescentes, em grupos sociais específicos? Realizamos uma revisão narrativa da literatura com a finalidade
de examinar os métodos preventivos e as intervenções estruturais que, no contexto de epidemias concentradas
populacional e geograficamente, podem ter maior impacto nas taxas de incidência. Com isso, analisamos o
conhecimento acerca do grau de proteção dos diferentes métodos, seus limites e suas potencialidades. O alcance
e a efetividade dos métodos têm sido minimizados, notadamente, por barreiras estruturais e psicossociais, como
falhas de adesão, uso inconsistente ao longo do tempo ou apenas em situações em que as pessoas se percebem em
maior risco. Indivíduos e grupos sociais mais atingidos pela epidemia têm limitado o uso e o não uso de métodos
de acordo com seus valores, necessidades identificadas de prevenção e condições de vida. Isso impede que um
método isoladamente venha a promover um forte impacto de redução na epidemia. Políticas baseadas na oferta
conjunta e na complementaridade entre os métodos, na atenção aos aspectos psicossociais que interferem no seu
uso e na redução das barreiras estruturais de acesso poderão ter maior impacto na incidência, especialmente se
forem planejadas e implantadas com participação e mobilização social.
Palavras-chave: HIV. Prevenção & controle. Preservativo. Seleção por Sorologia para HIV. Profilaxia
pré-exposição. Profilaxia pós-exposição.

INTRODUCTION
The analysis of the AIDS tendency in Brazil indicates the aggravation of the epidemic1,
marked by the highest incidence rates of the diseases in the past 30 years; by the increasing
number of cases among homosexuals and young people; by high HIV prevalence rates in
specific populations; and by characteristics of generalized epidemics in cities from the South
and North regions. On the other hand, a set of new efficient methods to prevent the sexual transmission of HIV has created global enthusiasm for bringing real opportunities to
control the epidemic in different contexts2. Much of this enthusiasm comes from methods
based on antiretroviral therapy (ART)3, which have proven to be able to prevent the acquisition and transmission of HIV. Together with other methods, they can create a virtuous
circle: the amplification of ART for infected people would reduce the number of possible
transmissions4, whereas the use of other methods would restrict the individuals more vulnerable to HIV in the population3.
Therefore, the combined offer of preventive methods on a large-scale, called combination
prevention, associated with interventions in structural aspects5, is strongly recommended
nowadays6. The United Nations2 proposes to countries coverage goals of effective testing
and treatment of up to 90% until 2020. With the “90/90/90 Strategy”, in theory, the epidemic would be “over” until 2030.
The combination of preventive methods could also lead to important changes in the
way individuals and social groups deal with risks and prevention, which would lead to
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more autonomy when facing the epidemic. Therefore, methods with different characteristics, which can be used at different times, tend to comprehend a larger number of
people and situations. For instance, heterosexuals more often choose to use the condom
in relationships with occasional partners7, and homosexuals often prefer non-penetrative
sex and serological knowledge as an instrument of prevention8. Besides, a person can be
submitted to multiple exposures to HIV in different circumstances, or its forms of exposure and protection can change throughout life. Also, the person may want to increase
his or her level of protection in situations which could offer high exposure to the infection. In this sense, studies in Australia and in the United States of America (USA) showed
that the use of post-exposure prophylaxis for consensual sexual activity (PEPsexual) by
homosexuals is mostly addressed to suppressing flaws in other methods9. Likewise, the
combination of the use of condoms and ART, according to a systematic review10, reduces
the risk of infection in serodiscordant relationships in 99.2%.
Another important aspect to be considered is that the characteristics of some methods
increase the autonomy of individuals facing structural barriers. For prostitutes11 in violent
situations, or who work without protection so as to obtain higher payment, the female
condom can help to reduce risks, especially if associated with cash transfer strategies.
Finally, the access to preventive methods involves a connection with health services and
communitarian institutions, allowing the users to benefit from other strategies of care.
An example of that is that HIV testing is one of the most effective strategies to reduce
incidence rates12, and is associated with the use of pre- and post-exposure prophylaxes and
seroadaptative practices.
Facing this new reality and adopting the perspective of AIDS policies, the objective of
this review was to examine preventive methods and structural interventions which, in the
context of an epidemic that is concentrated in terms of population and geography, may
have higher impact on incidence rates. We sought to analyze the knowledge regarding the
level of protection provided by the different methods, their limits and potentials, as well as
to discuss their combined and complementary offer.

METHODOLOGICAL PROCEDURES
We conducted a narrative literature review by selecting studies that analyzed the efficacy, the effectiveness or the impact of each preventive method against the HIV infection in
unprotected sex and the incidence rates of HIV, prioritizing those that discussed facilitating
elements and/or barriers to reach the maximum result of these methods. The main consulted
base was the Scientific Library Online: U.S. National Library of Medicine (Pubmed), and
we tried to select publications from 2012 on, in order to obtain studies that presented more
recent findings, produced after the preconization of the combination prevention strategy.
However, we also analyzed some studies published in previous years, considered to be
essential for presenting data from controlled clinical trials or efficacy studies. We complemented
45
REV BRAS EPIDEMIOL SEP 2015; 18 SUPPL 1: 43-62

GRANGEIRO, A. ET AL.

the analysis with references from some articles, and with the guidelines and technical recommendations of institutions in the field.
Considering the selection of studies conducted in contexts of concentrated epidemics,
with a high burden of infection in homosexual relationships, we did not review male circumcision, which may be effective to prevent against HIV and sexually transmitted infections
(STI), but has not been recommended as a public health strategy in these contexts. We did
not include methods that are based on not having sexual intercourse, such as abstinence or
postponement of sexual initiation.
We will present the results by separately analyzing the evidence of each method. Then,
afterwards, we will stand out the role of structural interventions in the modification of
social and programmatic contexts that interfere in HIV exposure.

RESULTS
THE CLASSIC PREVENTIVE METHODS
The traditional methods are the most famous ones, with easier access, acceptance and
frequency of use, and also the ones presenting the fewer adverse effects. Some of them are
the male and female condoms, non-penetrative sexual practices and use of the anti-HIV
test as a way to guide sexual arrangements.

The male condom
The male condom was the first feasible response from public health for prevention,
proving to be effective and cost-effective for HIV control13. Its level of protection against
HIV sexual transmission is of 80% in heterosexual vaginal sex and 64% in anal homosexual sex, being also effective against some STIs: for both men and women, chlamydia,
gonorrhea, herpes simplex type 2 and syphilis; and, only for women, trichomoniasis 14.
Among homosexuals, protection was of 42%, considering urethral and rectal gonorrhea,
chlamydia and syphilis15. There is no evidence of protection against HPV14; however,
there is a vaccine for that. Protection against HIV was estimated for the use of condoms
in all sexual intercourses (consistent use), without considering errors or problems with
the product during penetration. In homosexual anal sex, using it only sometimes did not
offer protection16.
The main factors related to reducing the effectiveness of the condom have been associated with incorrect use, inadequacy of the product to the user and quality issues17, and
all of these have been widely reported18. Among them, some stand out, such as beginning
penetration without the condom and putting it afterwards, or taking it off before the end
(from 20 to 60% of the users); breaking and leaking (25 – 45%); and inadequacy in terms
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of size and sensitivity, reported by approximately 45% of men, which has been associated
with the increasing risk of breaking, slipping and losing pleasure17. Lubrication reduces the
chances of breaking, especially in anal relations, but, on the other hand, it increases the risk
of STI19 and lesion on the mucosa20.
The frequency of condom use in the first decades of the epidemic was marked by
duality. On the one hand the use increased7,11,21, especially in relations with occasional
partners, in those identified with risk of infection and in groups that were strongly
affected by the epidemic. On the other, the consisted use for prolonged periods remained
low, both among heterosexuals7 and homosexuals16, especially because of limited access,
low risk perception, non-intention of use, desire for pleasure and use of alcohol and
other drugs7,22-24.
However, solid evidence11,13,25-27 has shown that behavioral interventions were effective
to promote the use of condoms and protected sex. Even though it is hard to restrict interventions to a specific number of successful initiatives, the ones presenting the best results
in evaluative analyses were those in groups and communities (i.e., promoted the reduction
of risk practices from 27 to 30% among homosexuals), as well as the ones that used motivational strategies of building skills and discussing preventive theories26,27. The association
with structural interventions increased this effect11. And interventions with heterosexual
couples reduced risk-associated practices28.
However, the limitation of these interventions29,30 lies on the difficult of conducting large-scale actions and on the diversity of the existing sexual behaviors and practices, as well as on the sustainability of changes in different circumstances of life.
However, after a prolonged period, studies31 showed that differences between people who participated and those who did not participate in the interventions tended
to become similar.
Then, more extensive and lasting behavioral changes could be especially a reflex of
broader public health actions, which supported by clear and objective messages, and also
by structural changes, engaged society in a movement towards facing the epidemic, triggering processes of social transformation29. Successful countries in terms of epidemic control,
such as Thailand and Brazil, are examples of that, since their policies combined initiatives
of social mobilization, individual behavioral changes, especially conducted by non-profit
organizations, and structural interventions13,32.

The female condom
The female condom is marked by a binomial: whereas it is recognized as the most
specific and adequate to the female body, besides being more associated with the construction of autonomy facing the epidemic 33, it is also the method that has the lowest visibility in the scope of AIDS policies, since there are limitations regarding its
increasing offer in the services 34-36. Even though there is higher comparative scarcity
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in relation to other methods, studies have shown that the female condom is associated
with the increasing number of safe practices 37, and is effective to reduce the risk of
STDs at least similarly to the male condom 36. As an example, a study conducted with
prostitutes in Thailand38 observed that houses that provided the female condom for
clients who did not want to or could not use the male condom increased the protected
practices and reduced the STI incidence rates in 24% when compared to houses that
only had the male condom (statistically not significant: 2.81 and 3.69 per 100 women-week, p = 0.18). Estimates39 also indicate that if for every 10 relations with the
male condom there was one with the female condom, more than 600 new infections
could be prevented in Brazil, so it would be a cost-effective strategy. This scenario of
cost-effectiveness is also observed in South Africa39. In this sense, a systematic review
about interventions based on gender found that the distribution of female condoms
for prostitutes is among the ten most cost-effective interventions conducted in this
context 40. Concerning safety, studies have shown rates of functional flaws between
2.5 and 25.1%, especially because of the form of use. Studies that analyzed the presence of sperm in the vagina after sexual intercourse did not show statistical significance regarding the differential chances of acquisition and transmission of HIV for
the female and male products39. The failure rates were similar for the three types of
female condoms analyzed41.
There is controversy about the reasons restricting the increasing offer of female condoms, which remain reduced, about 1% in the population or in places with non-stimulated
demand36. For some experts, the low demand is related to the lack of promotion policies36
or policies that create institutional barriers to the method33,35,42. Many of the arguments
supporting these limitations result from studies of method acceptance conducted with
women who never used the product or used it only a few times33,42. In these studies, the
negative aspects for non-acceptance are associated, among others, to the “ugly” aspect of
the product, size, apparently disproportional to the dimensions of the vagina, and difficulties of insertion. Other obstacles are the high price and the lower availability in services
and in the private market37. In effect, the more frequent use has been subsidized by projects of intervention36.
On the other hand, there is agreement regarding the need to provide counseling and
training to promote higher acceptance and use of this product. In these conditions, studies
observed high acquiescence, of about 50%, and it can be higher among women who are
more vulnerable to the infection, like prostitutes42. According to the tendency observed with
other contraceptive methods, this acceptance tends to increase with the experience of use,
and can range according to social groups and cultures35,37.
Some of the most important aspects are power and autonomy for the preventive practice in restricted situations of negotiation with the partner, as well as the preference regarding hormonal contraceptive methods33,36,42. Still, studies show there are only a few reports
of non-acceptance by the partner, and that its use can help to reduce gender inequalities,
mostly observed in more exposed groups33,40,43.
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Non-penetrative practices and anti-HIV test to choose partners and sexual practice
Sexual relations without condoms have been practiced with the adoption of other preventive methods, especially non-penetrative relations and the use of anti-HIV test to select
partners or choose the type of sexual practice: the set of preventive practices based on serological status has been called seroadaptive practices8. These methods, which are based on
the logic of risk reduction in sexual relations, appeared as a communitarian response, and
often were superposed to regulatory public health strategies, with higher impact on sexual practices. Therefore, in some contexts, the use of “communitarian methods” has been
more common, with more adherence than others44,45.
Non-penetrative relations are supposedly totally effective in terms of prevention; and
the use of the anti-HIV test by a seronegative person, aiming to limit penetration without
condoms among people with the same serological status (serosorting), has a 53% level of
protection against HIV and 14% against STIs in homosexual relations46. This level of protection was estimated in the comparison with the use of no protection at all during the
sexual intercourse. The anti-HIV test as an instrument of prevention, however, increased
the risk of HIV and STI in 79 and 61%, respectively, when compared to the consistent use
of the condom.
The reduced effectiveness of serosorting is owed to a series of limitations of the method
itself46-48, many of which are related to the reliability of information about the partner and
to the context of the sexual relation. Some situations may reduce the level of protection:
those implicating embarrassment for the revelation of the diagnosis, such as stigma or criminalization of HIV transmission; the ones with restricted testing offer; high prevalence of
HIV and late diagnosis; and low ART coverage. It is important to consider incidence rates
with growing tendency, which will increase the chances of sexual relations with recently
infected people and those in phase of acute infection. It is important to emphasize that studies about the effectiveness of serosorting were conducted in high income countries, where
these issues have lower impact. In stable relationships, protection also depends on the fulfillment of other agreements, such as fidelity or use of protection with casual partners.
Other seroadaptive practices44,45 for seronegative people involve the knowledge about the
result of the partner’s test to use the condom only with those whose serostatus is unknown
or positive (“condom serosorting”); with infected partners, define the sexual practice according to ART and the viral load, or choose for the insertive practice, once it involves lower
risks in relation to the receptive practice (strategic position or seroposition)10. It can also
include the interruption of penetration before ejaculation.
In Brazil, the frequency of use of the test for prevention is relatively unknown, but qualitative studies suggest that it is lower than that in the USA and Europe49. In high income
countries, seroadaptive practices are used by three out of four homosexuals12,44,50. The most
common practices are: asking the serological status, serosorting and interrupting penetration. These practices are not restricted to homosexuals, since similar situations among heterosexuals are described51.
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THE BET TO END THE EPIDEMIC: TREATMENT AS PREVENTION
Treatment as prevention (TasP) has been often pointed out as the most effective technology for the mid-term control of the epidemic2 as the suppression of viral replication
reduces HIV transmissibility in 96%52. Observational and mathematical studies have shown
the impact of TasP on HIV incidence. The analysis of a cohort of 17 non-infected people,
observed for 7 years in South Africa, showed that for every 1% of increasing rates of ART
coverage there was a 1.4% decline in the risk of infection for the population53. In this sense,
modelling studies54 estimated that, in 8 years, an ART program with 80% coverage and 85%
retention in clinical follow-up would reduce incidence rates from 35 to 45%. TasP was also
pointed out as having the highest impact and best cost-effectiveness in terms of infections
prevented and more years of life55.
This evidence motivated the United Nations Program about HIV/AIDS (UNAIDS) to
state that the elimination of the epidemic would be possible until 2030, as long as countries could make sure that 90% of the infected people are diagnosed, and 81% of them do
not have, until 2020, the virus detected in the plasma2. In this context, Brazil changed its
clinical protocols so that the beginning of ART can be provided to all infected individuals
immediately after diagnosis.
The perspective for the end of the epidemic based on the expansion of TasP, however,
has been strongly criticized. Many mathematicians54, when using different techniques and
parameters, do not agree with the estimates and with the possibility that the TasP can
lead the incidence to reduce to levels lower than 0.1% in the mid and long terms. To reinforce that criticism, studies that analyze the tendency of the epidemic in countries with
good health structure, which reached high levels of testing and ART coverage according
to clinical protocols throughout time, like France, Australia and the USA56, observed that
despite the reduction, incidence rates remained high or started growing again after the
ART. The limit of the population effects of the TasP is related to aspects that are extrinsic
and intrinsic to the method. One of them refers to a combination between the increasing
number of unprotected practices in the population, regardless of the introduction of new
preventive methods, which has been reported in different contexts56, and the existence of
groups of infected people who are unaware of their serological status, or have a detectable viral load57, contributing with the maintenance of high rates of HIV incidence. This
can happen even where the proportion of seropositive people, who are aware of their
status, is high. In the USA, for example, 49% of the new infections were attributed to the
20% of people who did not know about the positive test58.
Besides, in the USA59, rates of treatment retention remain low, not overcoming 55%. In
Brazil, it is estimated that the number of people who know their positive status and are not
being followed-up or need recent information about the viral load is about twice as high
as that of infected people without a diagnosis1. In spite of that, estimates warn for the fact
that, even improving the continuum of care of infected people, from diagnosis to viral suppression, the impact on incidence would be of 16% in a concentrated epidemic. The more
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effective actions would be the adherence to ART and the increasing frequency and coverage of tests60.
However, even assuming the high quality of care, it is important to consider that
infected people may use the right not to initiate TasP, which has been frequent 61.
For many infected people, diagnosis leads to reduced sexual activity and increasing safe
practices, encouraged by the fear of transmitting the virus, stigma, loss of pleasure or
difficulty to reveal diagnosis. Because of that, there is a sense of comfort in the preventive methods that are already used, dismissing the need for additional protection62.
Besides, studies show that some patients wish to postpone the beginning of ART for
fear of adverse effects and treatment costs. Some patients are unaware of the TasP benefits, and they do not believe that it can no longer transmit the virus, fearing its consequences, like STIs, resistant virus or criminalization63. Similar doubts about TasP are
observed among health providers64.

PREVENTION FOR PEOPLE WHO ARE MORE EXPOSED AND DO NOT
WANT TO OR CANNOT USE A CONDOM: PRE-EXPOSURE PROPHYLAXIS
FOR THE PREVENTION OF SEXUAL HIV TRANSMISSION
Pre-exposure prophylaxis (PrEP), which consists of the daily oral use of ART by
non-infected people, is the newest among preventive methods, and is also controversial. There are not many doubts about the fact that the use of ART can offer high level
of protection in the sexual transmission of HIV. In an open study, conducted with
homosexuals and transgender people coming from randomized clinical trials, the use
of a daily oral dose of tenofovir disoproxil fumarate plus emtricitabine (TDF/FTC)
from 4 to 7 days of the week was not associated with any occurrence of infection in a
72-week period65. Adherence to PrEP to obtain this level of protection was observed
in one third of the total number of visits when blood levels of the drug were measured. The global rate of infection among those who used PrEP was 1.8 per 100 people-year, which means a 49% protection in relation to those who did not use PrEP
after the clinical trials.
Showing difficulties in adherence, two efficacy studies66,67 previously conducted with
African women who are more exposed to HIV did not identify a level of protection for the
group that used PrEP. In one of them, FEM-PrEP, great levels of drug concentration in the
blood were observed for 12% of the women, when considering the whole study period68.
Other factors may also have contributed with the lack of success, such as the lower concentration of the drug in the vaginal tissue, in comparison to the anal tissue, absence of
solution of continuity in the epithelial tissue, caused by infections and inflammations, or
different exposures with partners in the acute phase of the HIV infection69.
A meta-analysis70 assessing the 4 clinical trials that compared the use of TDF/FTC
with placebo reached a synthesized measure of 51% of the level of protection of PrEP
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(95%CI 0.15 – 0.72), analyzing 8,918 men and women being heterosexual, homosexual,
transgender and serodiscordant couples, all with higher risk for HIV. Two recent studies, however, showed significantly higher effectiveness of PrEP. One of them71, involving French and Canadian homosexuals in a controlled clinial trial, investigated the use
of PrEP only on the days prior to unprotected sex and in the 24 and 48 hours after, called
PrEP on demand. The risk reduction in the group that used PrEP was 86% (95%CI 39.4 –
98.5). This same reduction in the risk of infection (86%; 90%CI 62 – 96) was observed
in an open study72 with British homosexuals, when compared to the group that did not
start PrEP immediately. This result allows formulating the hypothesis that the use of
PrEP in the everyday life may have higher adherence than in clinical trials, once individuals who choose to use prophylaxis in real life have additional motivations for the consistent use of the drug.
Many questions exist in this scenario73,74 regarding the large-scale offer of a preventive
method with divergences that are not yet completely solved in terms of effectiveness,
adherence rates, and about how, in the long term, possible relapse effects will behave in
the preventive practice and the selection of resistant viruses. That is why it has been recommended that the offer of PrEP can come first in demonstrative projects, able to explore
its function in daily situations.
A previous analysis of this experimental phase was observed in a post-clinical trial
open study65 in which the acceptance of continuation of PrEP use by the participants of
previous phases was high (~65%). The highest rates of adherence to prophylaxis were
observed among those with higher schooling, age and riskier practices; according to a
pattern that intercalated the more intensive use and discontinuity; and with many infections occurring in the periods of non-use. Interruptions were mainly motivated by the
choice of the user, adverse effects and occurrence of non-related comorbidities, and have
not been associated with the use of alcohol and other substances. Sexual practices associated to higher risks decreased with time.
This scenario corroborates the point of view75 that PrEP is offered as an additional
preventive method for people with higher risk of infection, for having unprotected penetrative sex. In this context, a systematic review76 of the studies that estimated the impact
and cost of PrEP on the epidemic showed that the offer of prophylaxis may have a significant impact on the reduction of incidence and be cost-effective, especially if people
with higher risk were to be prioritized. In concentrated epidemics77,78, even in a scenario
of amplification of TasP and moderate changes in sexual practices, the impact of PrEP
would be significant, even though the authors warn us that the sensitivity analyses indicated that an unlikely increase in large-scale risk practices would lead to increasing incidence78. In these studies, the higher PrEP limiting factor was the high cost in the current
values of the reference product.
From the population point of view, considering the social groups that are mostly exposed
to HIV, the intention to use PrEP, apparently, is low due to concerns about effectiveness, use
of ART and their adverse events and low risk perception79,80. Therefore, the high acceptance
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in open studies could be attributed to the previous selection of people with higher exposure to HIV65. Even between serodiscordant partners, the preference tends to be addressed
to the use of ART by the infected partner81.

THE LAST OPTION OF PREVENTION FOR NON-INFECTED
PEOPLE: POST-EXPOSURE PROPHYLAXIS
Post-exposure prophylaxis for consensual sexual activity (PEPsexual) is the oldest of
“biomedical methods” and consists of a window of opportunity of up to 72 hours after
exposure to HIV, in which the effective use of ART, for 28 days, inhibits the effectiveness
of the infection. Even though there are no efficacy studies, for ethical reasons, a body of
evidence about the level of PEPsexual protection has been built with time, based on the
analogous use of prophylaxis in animal models82, perinatal clinical studies and those of vertical transmission83 and in observational studies with health professionals who have been
exposed due to their occupation84. Recently, a meta-analysis85 of studies that assessed the
use of PEP in animal models reached a synthetized protection measurement of 89% in
risk reduction among non-humans who received PEP.
The use of PEPsexual is indicated when the risk of infection in the exposure is relevant,
so each case should be assessed individually86, with special attention to unprotected penetrative sex with an infected partner, or, in the case of unknown serological status for HIV, the
fact of belonging to groups with higher prevalence. Recently, recommendations excluded
the indication of PEPsexual in serodiscordant relations and undetectable viral load, except
for receptive anal relations87.
PEPsexual plays a strategic role for being the last resource to prevent the acquisition
of HIV, after the other methods have failed, or have not been used. In effect, PEPsexual
as an emergency method has been used more as a complement than as a replacement for
other preventive methods9. Approximately 80% of the users reported using PEPsexual a
single time88.
Despite being strategic and having a long time of existence, the knowledge about
PEPsexual is low among potential users and health professionals. In a study from the USA,
59.7% of the pathologists reported knowing PEPsexual, but 39.3% had never prescribed
this method86. Likewise, in Spain, among people who looked for the anti-HIV test, 22% of
them knew PEPsexual, and 2% had used this technique89. The use of the method was also
low (34%) among homosexuals who received ART to start prophylaxis in case of an unprotected relation90. Some of the reasons for low use are individual characteristics (i.e., perception of no risk and fear of adverse events); health services (i.e., few places that offer the
medicine and time of service); and the method itself (i.e., 72-hour limit for the beginning
of prophylaxis). In Brazil, the Ministry of Health registers the increasing use of PEPsexual
(about 8 thousand prophylaxes in 2014), but it still remains two to three times lower than
the use of occupational PEP.
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The impact of PEP on the epidemic is not clear yet. A few observational or modeling
studies were conducted in this sense. An evaluation showed that, after six years, a PEP program in Australia prevented from one to nine cases of infection in the period91. The low
impact was attributed to the reduced group of individuals who in fact had relations with
an infected partner.
The reduced effectiveness of PEP has been associated with the high rates of non-adherence. In a meta-analysis92 that assessed data referring to approximately 3.6 thousand
patients included in 17 studies, adherence rates ranged from 49 to 92%, with a synthesized measure of 69% (95%CI 59 – 72), considering a 28-day follow-up. The main reason for non-adherence was the adverse effects, but in some cases users believed the risk
of exposure was low, or that the number of days on ART were sufficient, besides the
loss of interest in continuing the treatment. In places where prophylaxis was initiated in
emergency services, loss can be higher, like in Boston (USA), where a little more than
half of the people referred to treatment arrived at the reference service, and 23.6% completed the 28-day treatment93.
The effect of interventions to increase adherence is controversial. In a noninferiority
trial, conducted with 457 PEP users in California (USA), counselling sessions to promote
adherence did not result in higher rates of treatment94. The same result was observed in
studies analyzed in a meta-analysis92, in which the adherence percentages did not range
between locations with and without activities for adherence. The loss of effectiveness of
PEPsexual can also be associated with the time of therapy onset and to the transmission
of resistant viruses.

NOT ALL METHODS SHOULD BE USED IN
SEXUAL RELATIONS: STRUCTURAL INTERVENTIONS
Structural interventions, understood as those that try to change the life conditions related to risk and vulnerability to HIV 5, have gained relevance in terms of
facing the epidemic 5,95, both because they directly affect the causal chain of the
epidemic, in the case of policies of criminalization of homophobia 96, and because
they reduce the limits to the access to services and use of preventive methods, as
do the social programs addressed to ART adherence 97. Therefore, more and more
evidence shows that structural interventions increase the success of the response
to the epidemic and the individual and community-based interventions 5,95,98. A modeling study about the structural determinants of the HIV epidemic among prostitutes in several countries showed that the decriminalization of sexual work would
prevent from 33 to 46% new infections throughout a decade, which is higher to
that found for the impact of the amplification of ART 96. Another systematic review
showed that harm reduction programs for drug users carried out in a structural
scope (i.e., more access to syringes in drugstores and elimination of prohibitions
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of drug paraphernalia) are able to reduce the incidence of HIV and hepatitis C in
the general population 99.
Even though structural interventions approach many actions and mobilize several
fields of work, their most important impact comes from complementarity and synergy
between the different types of intervention and involved parties, such as combined
actions to change the macro and microstructural context, the delivery of services and
health products and the mobilization of community100. This synergy between actions
was the base of the program called “100% Condom Use”101, conducted in the Asian southeast region, which involved, among others, the health and security sectors, commercial sex houses and prostitutes. The objective was to put the lemma “no condom, no
sex” to use. Throughout a decade, it substantially change behaviors and the frequency
of STIs and HIV.
Another aspect that guarantees a higher impact of structural interventions concerns the focus of work on social, political and economic features that are directly
related to the causal chain of HIV. For instance, even though poverty plays a determinant role in terms of health, in HIV epidemics absolute poverty may have lower weight
than other socioeconomic aspects. This is the case of Brazil, which registers more and
more cases of people with lower income and an epidemic of low magnitude in cities
with worse social indicators. Therefore, for the HIV epidemic, interventions to change
social inequalities that are typical of urban centers, such as policies for the support and
integration of migrants, promotion of equal access to services, specifically addressed
to groups of higher risk, may have a higher impact on the reduction of HIV incidence
rates than macro-structural policies, which are important but do not immediately affect
the causal chain of the epidemic.
A path to improve the focus and the design of structural interventions involves community participation and mobilization. The groups that are mostly affected by the epidemic have more accurate perceptions about their needs and limits related to access to
health. In effect, a systematic review102 that analyzed the impact of community mobilization identified consistent evidence that these interventions led to increasing preventive practices and reduced incidence of STIs, especially among prostitutes. Still, the
felling of community belonging seems to have contributed for the behavioral change
among homosexuals and prostitutes102. Another positive aspect of community participation is that it allows predicting possible social reactions facing proposals of context
change and introduction of new prevention strategies. It is important to mention that
the methods based on the use of ART were assessed in contexts of controlled studies
and their transposition to real life can create resistance in the individual and collective
scopes due to the little knowledge or the conflict with individual rights of not being
tested or treated.
Besides, it is important to consider the difficulties to register the effects of structural interventions considering the changes in the course of the epidemic. For example, a randomized trial103 conducted to analyze combined micro-financing actions to
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generate income and intervention on gender and HIV aiming at reducing the violence against women and the incidence of HIV in South Africa succeeded by showing
economic improvements and a 55% reduction on the violence practiced by intimate
partners. However, it was unable to show the effects of intervention on sexual practices and on the incidence of HIV. Part of the difficulty102,104 is related to the limitation of the indicators that are usually adopted, whereas it is necessary to understand
the reflection of structural changes in the course of the epidemic and the difficulties
to distinguish the effects of macro-structural changes and other interventions in the
context of daily practices.

DISCUSSION
We tried to show that, facing the specificities and limitations of each method, there is
no “silver bullet” that is able to end the HIV epidemic. Simplistic policies to hierarchize the
offer of methods based on efficacy criteria will always cast away a group of people, which
can lead to the expansion of the epidemic in social groups and geographic regions. The best
method (or methods) will be the one that is adequate to the situation and the context of
each individual and their sexual relations throughout life, especially if these are chosen
based on information and autonomy. Therefore, programs that offer combined methods
will have higher changes of producing a stronger effect on the reduction of HIV incidence
rates6,55, including structural actions and methods that apparently have lower impact on the
epidemic, like PEP.
Despite all the questions, most evidence shows that methods based on ART can fill
the preventive gaps that exist up until now9,30,81; and that some of the population will
choose to use it for several reasons49,65. However, the use of ART for prevention is new,
and, as such, it is going through a process of innovation, both from the technological
point of view105 and in practice73. Regarding PrEP, promising studies assess the reduction
of excessive use of medication and facilitators to adherence105, such as drug dispensers
for long periods, gel use or by demand, before and after relations, as well as the use of
other drugs, such as maraviroc.
In the case of TasP, the experience of high-income countries tells us to be careful. In such
contexts, the coverage of testing and treatment was not followed by the reduction of the
epidemic56. Such situation is similar in Brazil, where high values of incidence and mortality rates coexist with rates of more than 75% people who are aware of their positive status and universal access to ART1. So, even though the higher effect of TasP on the epidemic
is related to the improvement of care continuum60, especially adherence to treatment, other
strategies for non-infected6 people are crucial.
The classic methods remain strategic, not only for their acceptance and level of knowledge17,50, but also because they depend less on the structure of services and are rooted
in the community, reflecting initiatives adopted to face the epidemic throughout these
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30 years7,32,36. The seroadaptive practice, however, has not been part of the health policies
due to a supposed absence or lack of effectiveness. The distance between public health
and community response has not brought promising results5,6,29; and prevention policies
will benefit from a more pragmatic view, recognizing that this method is better than the
absence of any other46, that it has been widely used44 — and tends to increase with the
self-test — and that it can be a viable alternative of prevention facing the restriction of
other methods. However, it is important to mention that studies analyzing the extension
and effectiveness of this method in middle income countries are necessary, both in homosexual and in heterosexual relations.
Some of the most relevant problems affect all methods equally, such as limits of
access, lack of adherence and misuse. Behavioral interventions succeed in minimizing these problems, however, extensive and lasting changes are related to structural
interventions and social mobilization5,29. In marginalized groups such as sex workers11,
this dimension is crucial as behavioral initiatives will be insufficient in the absence
of structural changes.

CONCLUSION
From the individual perspective, the availability of several preventive methods
favors the protection in different moments of the chain of HIV transmission, and
its complementary use promises consistent progress in the response to the epidemic
with impact on the reduction of incidence. However, the new technological devices
of the biomedical field do not survive outside of the social equipment, neither can
they be isolated from the social contexts where they are provided. So, from the
programmatic perspective, as widely recognized by several sectors, efforts should
be made to improve the access to such methods, including the most traditional
ones, such as male and female condoms, and, in a larger scale, to amplify others,
like PEPsexual in the service network, TasP and PREP, whereas the evidence that
is being produced about that in Brazil can subsidize the implementation of public policies in this field. Knowledge, access and adequate use of these methods in
a large scale are essential for the effective control of the epidemic. Likewise, they
depend on public health initiatives that can combine social participation, community mobilization, focus on the most affected groups and regions, structural and
behavioral interventions, and professional education, besides qualified services
addressed to the change in prevention models that the world is currently going
through. This set of actions, which are articulated and combined in the different
levels of care and in the wider scope of social life, can fight structural barriers and
contribute to reduce the persistent stigma related to sexual choices, thus fulfilling
the right of individuals to access prevention methods and strategies that are more
adequate to their context of life.
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