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ARTICLE INFO ABSTRACT
Articlﬁ history: ) The evidence that supports the preventive effect of combination antiretroviral treatment (cART) in HIV
Received 17 April 2014 sexual transmission suggested the so-called ‘treatment as prevention’ (TAP) strategy as a promising tool

Accepted 31 July 2014 for slowing down HIV transmission. As the messages and attitudes towards condom use in the context of

TAP appear to be somehow confusing, the aim here is to assess whether relying on cART alone to prevent

Keywords: ) ) HIV transmission can currently be recommended from the Public Health perspective.

Human immunodeficiency virus Areview is made of the literature on the effects of TAP strategy on HIV transmission and the epidemi-

f\iﬁ?{lryagﬁgf E'Et:riéﬁiemons ology of other sexual transmitted infections (STIs) in the cART era, and recommendations from Public

Prevention Health institutions on the TAP as of February 2014. The evolution of HIV and other STIs in Barcelona from
2007 to 2012 has also been analysed.

Given that the widespread use of cART has coincided with an increasing incidence of HIV and other STIs,
mainly amongst men who have sex with men, a combination and diversified prevention methods should
always be considered and recommended in counselling. An informed decision on whether to stop using
condoms should only be made by partners within stable couples, and after receiving all the up-to-date
information regarding TAP.

From the public health perspective, primary prevention should be a priority; therefore relying on cART
alone is not a sufficient strategy to prevent new HIV and other STIs.

© 2014 Elsevier Espafia, S.L.U. and Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia
Clinica. All rights reserved.

{Podemos confiar en el tratamiento antirretroviral como tnico método para la
prevencion del virus de la inmunodeficiencia humana? Una perspectiva de
Salud Pablica

RESUMEN

Palabras clave: La efectividad del tratamiento antirretroviral (TAR) combinado en la reduccién de la transmisién del VIH

Virus de la inmunodeficiencia humana ha impulsado la estrategia «tratamiento como prevencién» (TcP) como herramienta prometedora para

l“.fe“io,“es de tr_"‘.nsmiSi'fm sexual controlar la epidemia del VIH. Debido a que los mensajes y actitudes respecto al uso del preservativo

Elr:::éiegrfo antirretroviral en el contexto del TcP pueden parecer confusos, en este trabajo se evalud si usar Gnicamente TAR como
estrategia de prevencion puede ser recomendado desde una perspectiva de Salud Piblica.

Se hizo una revision de la literatura sobre la efectividad del TAR en la transmisién del VIH y epi-
demiolégica de otras infecciones de transmision sexual (ITS). También se realiz6 una revisién de las
recomendaciones vigentes (febrero 2014) sobre TcP desde diferentes instituciones de Salud Pablica.
Asimismo, se analizé la evolucion del VIH y otras ITS en Barcelona durante el periodo 2007-2012.
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Dado que el amplio uso del TAR ha coincidido con un aumento en la incidencia del VIH y otras ITS, espe-
cialmente entre hombres que tienen sexo con hombres, en el consejo asistido se contempla la utilizaciéon
combinada de diferentes métodos de prevencion. La decisién sobre el uso del preservativo se debe tomar
en el seno de las parejas estables serodiscordantes, con pleno conocimiento de los riesgos y limitaciones
del TAR cuando se utiliza como Ginico medio de prevencién. Desde la perspectiva de la Salud Publica, la
prevencioén primaria debe ser una prioridad. Confiar en el TAR solamente como una estrategia de preven-
cion de nuevas infecciones por el VIH y otras ITS no seria suficiente, ya que el éxito del TcP depende no
solo de diagnosticar y tratar adecuadamente, sino también de mantener conductas de sexo seguro para
evitar la transmisién de ITS, de realizar controles clinicos adecuados y de tener acceso continuado al TAR.

© 2014 Elsevier Espaiia, S.L.U. y Sociedad Espafiola de Enfermedades Infecciosas y Microbiologia Clinica.

Todos los derechos reservados.

Background and rationale

Antiretroviral therapy in post-exposure prophylaxis (PEP) and
in pre-exposure prophylaxis (PrEP) is effective,! and a Cochrane
review of 25 clinical trials documented the benefits of the com-
bination antiretroviral treatment (cART) in limiting the risk of
mother-to-child transmission of HIV infection.? These findings
have served as a basis for recommendations regarding prevention
of vertical HIV transmission and helped to formulate algorithms
for PEP protocols and approved PrEP use for certain high-risk
groups.> An observational study published in 2010* and a clin-
ical trial> demonstrated also the role of cART in the prevention
of HIV transmission from HIV-infected persons to their sexual
partners.

A mathematical model presented in 2006 predicted that pro-
viding cART to every HIV-positive person in the world would
stop the HIV epidemic within 50 years.5 Since then, extensive
efforts have been made in the province of British Columbia,
Canada, to support the test-and-treat strategy, including expanding
HIV testing by implementing the programme of routine test-
ing in emergency departments for individuals with no prior
risk factors or indications for HIV testing, and promoting ear-
lier access to cART. As a result, the proportion of HIV-infected
people with undetectable viral load increased and that has
been accompanied by substantial reduction in new diagnoses
of HIV in this province.” Several attempts to analyse the cost-
effectiveness of the treatment as prevention (TAP) strategy strongly
indicated cost-saving effect of early initiation of cART over
time.5?

However, other studies indicate that even in the communities
where a high proportion of HIV-infected persons receive cART and
have undetectable viral loads, the incidence of HIV is similar to
estimates reported from developed country settings in the pre-
CART era.'% Furthermore, the changing perception of the risk of
transmission from HIV-positive persons on cART may influence the
frequency of high-risk sexual behaviour.!!

The aim of this paper is to assess whether relying on cART
alone is a sufficient strategy in preventing HIV in the community
and individual level, based in existing evidence and recommen-
dations from national and international public health institutions;
and reviewing the evolution of HIV and other STIs during the period
2007-2012 using surveillance data from a large city (Barcelona)
where cART is universally provided. For the literature review,
we searched PubMed electronic database for original articles and
reviews published in English and Spanish from 2008-2013 on
CcART in the context of prevention of sexual HIV transmission,
challenges of HIV prevention strategies based on condom and
reemerging STI since the introduction of cART. As well, we have
identified important relevant publications published before 2008
using the snowball method by checking the references of selected
papers, and finally included most recent publications as of June
2014.

Impact of cART on sexual HIV transmission - current
evidence

The idea that cART might decrease the spread of the HIV infec-
tion by reducing the infectivity of treated HIV-positive persons has
been considered since the late 1990s. A clear association between
the plasma viral load and the risk of onwards transmission of
HIV was identified already in 2000, indicating that transmission
is rare among persons with less than 1500 copies of HIV-1 RNA per
millilitre.'?

Several independent systematic reviews of the observational
studies and randomised control trials conducted among hetero-
sexual serodiscordant couples have been published recently. In
three studies where the virologic suppression by cART was docu-
mented, the rate of transmission was 0 per 100 person-years with
a 95% confidence interval (CI): 0 to 0.05.!3 The Cochrane review in
20134 and the review conducted by Attia and colleagues in 2009
similarly suggested that the risk of sexual transmission for hetero-
sexual serodiscordant couples when the HIV-positive partner was
on suppressive treatment was minimal.'>

The strongest evidence gained in a clinical trial regarding the
protective effect of the cART on HIV transmission in serodiscor-
dant couples came from the HPTN-052 study.’ It included 1763
serodiscordant couples divided into two groups based on the tim-
ing of the cART initiation: receiving cART either immediately (early
therapy) or after a decline in the CD4 count or the onset of HIV-
1-related symptoms (delayed therapy). Importantly, all couples
received counselling on every visit and were provided with free
condoms. Overall 39 HIV-1 transmissions were observed (incidence
rate: 1.2 per 100 person-years; Cl: 0.9 to 1.7). Of these, 28 were viro-
logically linked to the infected partner (incidence rate: 0.9 per 100
person-years, Cl: 0.6 to 1.3). Only one of the 28 linked transmissions
was reported in the early-therapy group (hazard ratio: 0.04; CI: 0.01
to 0.27; p<0.001). Based on these findings, the authors concluded
that early initiation of cART reduced linked transmissions by 96%.
The only genetically confirmed transmission from an HIV-positive
participant on cART happened at the early stage of the treatment;
before achievement of an undetectable viral load.

Concerns have been raised about the external validity the
results of the HPTN-052 trial among those engaging in anal inter-
course, including MSM and transgendered persons (among its 1763
serodiscordant couples, only 37 were MSM) as the rate of trans-
mission per-act associated with anal intercourse in persons who
are not on suppressive cART is greater than the rate associated
with penile-vaginal intercourse.'S However, interim results of an
ongoing observational study among serodiscordant MSM couples,
presented in March 2014, suggested that cART may substantially
reduce the risk of HIV transmission also during anal sex.!”

In the same time, many investigators have pointed on the fact
that still there is not enough scientific evidence to state that the
risk of the HIV transmission from the person on effective cART is
practically zero, because there is evidence that plasma viral load
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does not always correlate with the viral load in the semen and
genital fluids.'® ! Moreover, shedding of HIV viral particles in the
genital fluids has been repeatedly detected when the viral load is
undetectable in the plasma, though the transmission potential of
these particles remains unclear.2? Finally, there was at least one
case report of HIV sexual transmission from a person on treatment
with undetectable plasma viral load.?!

Challenges of the HIV prevention strategies based on the
behavioural changes and condom use

Evidence from numerous studies*> documents the effectiveness
of condoms in preventing both HIV and other STIs and reducing the
spread of infections within populations. Still, the 2002 Cochrane
review indicated that real-life effectiveness of condom use to pre-
vent HIV transmission only reached 80% in self-reported consistent
condom users.?? This probably reflects the frequency of condom
failure or incorrect use and also possibly social desirability bias in
self-reporting.

Many researchers also noticed that since the advent of the cART
in the 1996, an increasing trend in the incidence of high risk sexual
behaviour, especially among MSM, both in USA and in Europe has
been observed. In the USA, self-reported unprotected anal sex at
least once in the past 12 months among MSM increased from 48%
in 2005 to 57%in 2011 (p <0.001).>4 Similar findings were reported
in France?> and Denmark.2® Data from behavioural surveillance in
Catalonia, Spain, suggest that the trend of the risk behaviours asso-
ciated with HIV transmission is increasing both among MSM?2’ and
among female sex workers.?8

Several studies found that among MSM unprotected anal sex
was associated with drug abuse (particularly methamphetamine
and sildenafil (Viagra®)),2? lack of knowledge about HIV trans-
mission, low self-esteem, ‘condom fatigue,’ stigma or lack of
incorporation of the social norm of condom use.>°-3> However,
other factors including ‘HIV optimism’>4 and adoption of presumed
risk-reduction strategies, amongst them, engaging in unprotected
sex only with partners perceived to have the same HIV status
as one’s own (serosorting) or adapting sexual practices based
on knowledge or perceptions about one’s own and his partner’s
HIV status (seroadapting) also have contributed to the increase of
unsafe sexual behaviour.?>

Re-emerging STIs in the era of cART

While cART may be effective in reducing the risk of HIV
transmission, several other STIs, including gonorrhoea, syphilis
remain common especially amongst MSM.36-40 In England in 2011,
reported rates of gonorrhoea among MSM increased by 61% while
syphilis increased by 28%.%' Some of the increase might be sec-
ondary to improved testing, but the increase in syphilis where there
have been no changes in testing practice suggests that the rises in
STIs are at least partly due to ongoing risky sexual behaviours.*2
Similarly, increasing rates of self-reported STIs were observed
among female sex workers from 2005 to 2011, while HIV preva-
lence remained stable in the same population.?8

Other diseases like viral hepatitis, whereas it is A, B or C, have
been observed to increase in MSM across Europe.*> Hepatitis C
is posing an important threat especially amongst HIV-positive
MSM, because its incidence is higher in this group than in HIV-
negative MSM.** HIV-HCV co-infection worsens the evolution of
both diseases, with higher rates of fibrosis, chronic hepatitis and
hepatocellular carcinoma.*>46

Another disease that has increased among HIV-positive males
in the cART era is anal cancer, linked to human papilloma virus
(HPV) infection. Cases of cancer rates increased 5-fold when it was

30

Cases / 100.000

- " o~

- - "o~
o= : ; ; ,
2007 2008 2009 2010 2011 2012
== Gonorrhoea - - LGV
----- Syphilis —_—HIV

Fig. 1. Annual overall incidence of newly diagnosed cases of gonorrhoea, syphilis,
LGV and HIV. Barcelona, 2007-2012.

compared to pre-cART era in the US. Longer duration of HIV infec-
tion is associated with higher rates of anal cancer, which could be
caused by a decrease in other death causes.*’” Lymphogranuloma
venereum (LGV), once a rare STI in the European context, now is
considered an emerging STI in Europe and in North America, mostly
affecting HIV-infected MSM.*8

Recent trends in the epidemiology of HIV and other STIs in
Barcelona

In 2007-2012, Barcelona faced increasing trend in the reported
incidence of syphilis, gonorrhoea, LGV and HIV (Fig. 1). During that
five-year period, the incidence of syphilis rose by 276%, the inci-
dence of gonorrhoea rose by 153% and the incidence of LGV rose
by 650%. The incidence of new HIV diagnoses rose by 63%, in spite
of high cART coverage in Catalonia - according to the 2011 report
from the PISCIS Cohort study, among people living with HIV (PLWH)
retained in care, 92.4% of eligible persons received cART and, among
them, 94.9% achieved undetectable viral load 6 months after start-
ing the cART. However, taking into account the number of PLWH
who are not aware of their diagnosis, and those who are not linked
to care, the proportion of PLWH who have achieved undetectable
viral load is estimated to be 48% of all HIV-infected people.*°

The majority of the STIs cases were attributable to men 25-34
years of age and, among them, up to 80% of cases of syphilis and
HIV infection and, in 2011-2012, almost 100% of LGV cases were
MSM. The increase in the number of cases of HIV and other STIs was
mainly explained by MSM (Fig. 2), that is consistent with the results
of a study based on the data from the sentinel network of Spanish
STI clinics, where more than a half of gonorrhoea cases were diag-
nosed among MSM, and this was the only sub-population where
increasing trend of gonorrhoea was observed between 2006 and
2010.5° For comparison, the rates of new HIV cases on the national
level appeared to be slowly decreasing from 2010 to 2012 in all
transmission groups, still, with 51% of new HIV cases diagnosed
among MSM in 2012,°! and, to confirm whether the incidence is
truly decreasing among in group, further surveillance is needed,
taking into account that the number of cases among MSM has
increased by 35% in Barcelona during the same period of time.

The first outbreak of acute hepatitis C among HIV-infected
MSM occurring from 2003 to 2010 was reported by the team of
researchers from one of the Barcelona’s hospitals.”? On the com-
munity level, an ongoing hepatitis C outbreak was being under
investigation as of beginning of 2014. In 2011, of 70 reported
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cases of LGV all occurred among MSM, 94% of which also had HIV
infection.>>

Our surveillance data also indicate that, in 2010-2012, a high
proportion of gonorrhoea and syphilis cases also had HIV infection
(16-17% and 31-33%, respectively). This, and also the fact that rel-
ative increase in the incidence of other STIs appears to be notably
higher than one of HIV (Fig. 1), indicate that also in Barcelona some
HIV-positive persons who are on cART might engage in high risk
sexual behaviour relying on protective effects of cART in terms
of sexual transmission of HIV. Still, other factors may play an
important role in the increase of STIs, including a developed enter-
tainment industry, which makes Barcelona one of the most popular
tourism and sex-tourism destinations in Europe, growing popu-
larity of smartphone based on-line dating applications for MSM
that promote a larger number of casual sexual partners,”* harmful
alcohol consumption patterns®> and increasing use of recreational
drugs during sex and partying among some parts of the MSMs
community.>®

Public Health recommendations regarding the use of cCART
in HIV prevention

We could not identify recommendations that supported the use
of cART alone to prevent new infections on the population level.
However, most guidelines advise suppressive cART as a means of
reducing the risk of sexual transmission of HIV among individual
serodiscordant couples.

In 2008 the Swiss Federal Commission for HIV/AIDS issued a
statement claiming that ‘an HIV-positive individual not suffering
from any other STIs and adhering to cART with a completely sup-
pressed viraemia does not transmit HIV sexually.” This was valid
under specific conditions, namely: (a) the HIV-positive individual
fully complied with the cART therapy and was monitored by an
attending physician; (b) the viral load should be undetectable for
at least six months and (c) the HIV-positive individual did not have
any other STI. The authors made also clear that mutual agreement
was needed between serodiscordant partners.>’

InJanuary 2013, the British HIV Association and the Expert Advi-
sory Group on AIDS published their position statement on the use
of cART to reduce HIV transmission. It specified that the viral load
testing should be undertaken every 3-4 months and that none
of the partners should have an STI. It emphasised that no single
prevention method could completely prevent HIV transmission.>8

The United States CDC in its ‘Guidance on ART and its Effect on
Sexual Transmission of HIV' acknowledges the potential benefit of

cART on substantial reduction of the risk of sexual HIV transmis-
sion in serodiscordant couples. However, since HIV transmission
can still occur when the infected partner is on effective cART, in
February 2008 it reiterated its 2003 recommendations that sexu-
ally active people living with HIV should use condoms consistently
and correctly with all partners.>®

In Spain, the latest recommendations of the National AIDS
Plan/GeSIDA (January 2014) advise earlier start of cART in
asymptomatic patients to reduce sexual transmission of HIV
in serodiscordant couples who wish to minimise the risk of
transmission.%?

Similarly, the WHO guidelines recommend offering cART to the
HIV positive partner, regardless of his/her own immune status (CD4
count) to reduce the risk of HIV transmission. However, it stated
that whenever possible, cART should be used for HIV prevention
in combination with other proven methods of sexual risk reduc-
tion, including use of male or female condoms, partner number
reduction and male circumcision.®!

Conclusions

The ability of suppressive cART to reduce the risk of sexual trans-
mission between individual serodiscordant couple is documented
in observational studies and in HPTN-052 trial, but available data do
not support zero risk of HIV transmission under cART.52 HIV inci-
dence depends not only on the per-act transmission risk reduction
by effective cART, but also of the strategic use of other preventive
measures.5? No single prevention method can be 100% effective and
combination prevention strategies, especially those that include
CART, targeted both on HIV-infected and HIV-non infected indi-
viduals should be always recommended and encouraged.®*

On the individual level, in the context of counselling serodis-
cordant couples, full and evidence-based information regarding
the risk of HIV transmission and all available prevention measures
must be provided to both partners to let the couple make informed
decisions about whether to continue to use condoms or to rely on
protective effect of the suppressive cART only, including when there
is an intention to conceive naturally. The importance of adherence,
consistent use of protection measures outside the relationship and
regular STIs and viral load check-ups has to be stressed on every
visit.

On the community level, the benefits of the TAP strategy are still
debated.®> Growing rates of other STIs and emergence of new infec-
tionsreported in the literature in the last decade, such as hepatitis C,
highlights the importance of primary prevention measures, such as
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condom use and behavioural change oriented interventions. More-
over, newly infected individuals not aware of their HIV status may
account for the majority of new infections,% and increase in high-
risk sexual behaviour among undiagnosed individuals may offset
the benefits offered by enhanced testing and treatment.’’ From
the public health perspective, avoiding new infections is a priority.
TAP strategy implies very high coverage with adequate treatment
and adherence levels, which apparently still is not feasible in many
settings, therefore relying on cART alone, unless combined with
frequent HIV testing alongside primary prevention programmes,®8
is not sufficient strategy to avoid transmissions of HIV and other
STIs.

Conflict of interest

The authors declare no conflict of interest.

Acknowledgments

We would like to thank Dr. Kenneth G. Castro, acting director
of the Division of HIV/AIDS Prevention at the Centers for Disease
Control and Prevention (CDC) and Dr. Yvan Hutin, Chief EPIET coor-
dinator, ECDC, for revising this paper and helping to improve it.

References

1. GrantRM, Lama]R, Anderson PL, McMahanV, Liu AY, Vargas L, et al. Preexposure
chemoprophylaxis for HIV prevention in men who have sex with men. N Engl J
Med. 2010;363:2587-99. http://www.ncbi.nlm.nih.gov/pubmed/21091279

2. Siegfried N, van der Merwe L, Brocklehurst P, Sint TT. Antiretrovirals for reducing
the risk of mother-to-child transmission of HIV infection. Cochrane Database
Syst Rev. 2011. http://www.ncbi.nlm.nih.gov/pubmed/21735394

3. WHO. Guidance on oral pre-exposure prophylaxis (PrEP) for serodiscordant cou-
ples, men and transgender women who have sex with men at high risk of HIV:
recommendations for use in the context of demonstration projects. Geneva July
2012. Available at: http://www.who.int/hiv/pub/guidance_prep/en/ [accessed
18.02.14].

4. Del Romero ], Castilla J, Hernando V, Rodriguez C, Garcia S. Combined
antiretroviral treatment and heterosexual transmission of HIV-1: cross sec-
tional and prospective cohort study. BMJ. 2010;340:c2205. http://www.ncbi.
nlm.nih.gov/pubmed/20472675

5. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N,
et al. Prevention of HIV-1 infection with early antiretroviral therapy. N Engl ]
Med. 2011;365:493-505. http://www.ncbi.nlm.nih.gov/pubmed/21767103

6. Montaner JS, Hogg R, Wood E, Kerr T, Tyndall M, Levy AR, et al. The case for
expanding access to highly active antiretroviral therapy to curb the growth
of the HIV epidemic. Lancet. 2006;368:531-6. http://www.ncbi.nlm.nih.gov/
pubmed/16890841

7. Montaner JS. Treatment as prevention: toward an AIDS-free generation. Top
Antivir Med. 2013;21:110-4. http://www.ncbi.nlm.nih.gov/pubmed/23981598

8. Granich R, Kahn ]G, Bennett R, Holmes CB, Garg N, Serenata C, et al.
Expanding ART for treatment and prevention of HIV in South Africa: esti-
mated cost and cost-effectiveness 2011-2050. PLoS One. 2012;7:e30216.
http://www.ncbi.nlm.nih.gov/pubmed/22348000

9. Walensky RP, Ross EL, Kumarasamy N, Wood R, Noubary F, Paltiel AD, et al. Cost-
effectiveness of HIV treatment as prevention in serodiscordant couples. N Engl
J Med. 2013;369:1715-25. http://www.ncbi.nlm.nih.gov/pubmed /24171517

10. JinF, Jansson ], Law M, Prestage GP, Zablotska I, Imrie JC, et al. Per-contact prob-
ability of HIV transmission in homosexual men in Sydney in the era of HAART.
AIDS. 2010;24:907-13. http://www.ncbi.nlm.nih.gov/pubmed/20139750

11. Van Den Boom W, Stolte IG, Witlox R, Sandfort T, Prins M, Davidovich
U. Undetectable viral load and the decision to engage in unprotected
anal intercourse among HIV-positive MSM. AIDS Behav. 2013;17:2136-42.
http://www.ncbi.nlm.nih.gov/pubmed/23525838

12. Quinn TC, Wawer M], Sewankambo N, Serwadda D, Li C, Wabwire-Mangen
F, et al. Viral load and heterosexual transmission of human immunodefi-
ciency virus type Rakai Project Study Group. N Engl ] Med. 2000;342:921-9.
http://www.ncbi.nlm.nih.gov/pubmed/10738050

13. Loutfy MR, WuW, Letchumanan M, Bondy L, Antoniou T, et al. Systematic review
of HIV transmission between heterosexual serodiscordant couples where the
HIV-positive partner is fully suppressed on antiretroviral therapy. PLoS ONE.
2013;8:e55747. http://[www.ncbi.nlm.nih.gov/pubmed/23418455

14. Anglemyer A, Rutherford GW, Horvath T, Baggaley RC, Egger M, Siegfried
N. Antiretroviral therapy for prevention of HIV transmission in HIV-
discordant couples. Cochrane Database Syst Rev. 2013;4:CD009153.
http://www.ncbi.nlm.nih.gov/pubmed/23633367

15. Attia S, Egger M, Miiller M, Zwahlen M, Low N. Sexual transmission
of HIV according to viral load and antiretroviral therapy: systematic

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

review and meta-analysis. AIDS. 2009;23:1397-404. http://www.ncbi.nlm.nih.
gov/pubmed/19381076

. Baggaley RF, White RG, Boily MC. HIV transmission risk through anal

intercourse: systematic review, meta-analysis and implications for HIV pre-
vention. Int J Epidemiol. 2010;39:1048-63. http://www.ncbi.nlm.nih.gov/
pubmed/20406794

. Rodger A, Bruun T, Cambiano V, Vernazza P, Estrada V, Van Lunzen ], et al.

HIV transmission risk through condomless sex if HIV+partner on suppressive
ART: PARTNER study. In: 21st Conference on Retroviruses and Opportunistic
Infections. 2014.

. Lorello G, la Porte C, Pilon R, Zhang G, Karnauchow T, MacPherson

P. Discordance in HIV-1 viral loads and antiretroviral drug concentra-
tions comparing semen and blood plasma. HIV Med. 2009;14:548-54.
http://www.ncbi.nlm.nih.gov/pubmed/19515092

Sheth PM, Kovacs C, Kemal KS, Jones RB, Raboud JM, et al. Persistent
HIV RNA shedding in semen despite effective antiretroviral therapy. AIDS.
2009;23:2050-4. http://www.ncbi.nlm.nih.gov/pubmed/19710596

Smith K, Powers KA, Kashuba AD, Cohen MS. HIV-1 treatment as prevention:
the good, the bad, and the challenges. Curr Opin HIV AIDS. 2011;6:315-25.
http://www.ncbi.nlm.nih.gov/pubmed/21646878

Stiirmer M, Doerr HW, Berger A, Gute P. Is transmission of HIV-1 in non-
viraemic serodiscordant couples possible? Antivir Ther. 2008;13:729-32.
http://www.ncbi.nlm.nih.gov/pubmed/18771057

Holmes KK, Levine R, Weaver M. Effectiveness of condoms in preventing
sexually transmitted infections. Bull World Health Organ. 2004;82:454-61.
http://www.ncbi.nlm.nih.gov/pubmed/15356939

Weller SC, Davis-Beaty K. Condom effectiveness in reducing heterosexual
HIV transmission. Cochrane Database Syst Rev. 2002:CD003255. Available at:
http://apps.who.int/rhl/reviews/CD003255.pdf [accessed 18.02.14].

Paz-Bailey G, Hall HI, Wolitski R, Prejean J, Van Handel MM, Le B, et al. HIV test-
ing and risk behaviors among gay, bisexual, and other men who have sex with
men - United States. Morb Mortal Wkly Rep. 2013;62:958-62. Available online:
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6247a4.htm?s_cid=
mm6247a4_w [accessed 13.01.14].

Velter A. Rapport Enquéte Presse Gay 2004 (ANRS-EN17-Presse Gay 2004)
[Report on French Gay Press Survey 2004]. Saint Maurice: Institut de veille
sanitaire; 2007 [in French] Available at: http://www.invs.sante.fr/publications/
2007/epg-2004/epg-2004.pdf [accessed 13.01.14].

Cowan SA, Gerstoft ], Haff ], Christiansen AH, Nielsen J, Obel N. Sta-
ble incidence of HIV diagnoses among Danish MSM despite increased
engagement in unsafe sex. ] Acquir Immune Defic Syndr. 2012;61:106-11.
http://www.ncbi.nlm.nih.gov/pubmed/22592584

Folch C, Casabona J, Muiloz R, Gonzdlez V, Zaragoza K. Increase in the prevalence
of HIV and in associated risk behaviors in men who have sex with men: 12 years
of behavioral surveillance surveys in Catalonia (Spain). Gac Sanit. 2010;24:40-6
[in Spanish] http://www.ncbi.nlm.nih.gov/pubmed/19962792

Folch C, Casabona ], Sanclemente C, Esteve A, Gonzalez V. Grupo HIVITS-
TS [Trends in HIV prevalence and associated risk behaviors in female sex
workers in Catalonia (Spain)]. Gac Sanit. 2014;28:196-202 [in Spanish]
http://www.ncbi.nlm.nih.gov/pubmed/24393261

Mansergh G, Shouse RL, Marks G, Guzman R, Rader M, Buchbinder S, et al.
Methamphetamine and sildenafil (Viagra) use are linked to unprotected recep-
tive and insertive anal sex, respectively, in a sample of men who have sex
with men. Sex Transm Infect. 2006;82:131-4. http://www.ncbi.nlm.nih.gov/
pubmed/16581738

Barrén-Limén S, Semple S, Strathdee SA, Lozada R, Vargas-Ojeda A, Patterson
TL. Correlates of unprotected anal sex among men who have sex with men
in Tijuana, Mexico. BMC Public Health. 2012;12:433. http://www.ncbi.nlm.nih.
gov/pubmed /22694837

Jin M, Yang Z, Dong Z, Han J. Correlates of consistent condom use among
men who have sex with men recruited through the Internet in Huzhou city: a
cross-sectional survey. BMC Public Health.2013;13:1101. http://www.ncbi.nlm.
nih.gov/pubmed/24289100

Moskowitz DA, Seal DW. Self-esteem in HIV-positive and HIV-negative gay and
bisexual men: implications for risk-taking behaviors with casual sex partners.
AIDS Behav. 2011;15:621-5.

HuY, Lu H, Raymond HF, SunY, Sun}J, Jia Y, et al. Measures of condom and safer
sex social norms and stigma towards HIV/AIDS among Beijing MSM. AIDS Behav.
2013 [Epub ahead of print] http://www.ncbi.nlm.nih.gov/pubmed/24057931
Prestage G, Down IA, Bradley ], McCann PD, Brown G, Jin F, et al. Is opti-
mism enough? Gay men'’s beliefs about HIV and their perspectives on risk
and pleasure. Sex Transm Dis. 2012;39:167-72. http://www.ncbi.nlm.nih.
gov/pubmed/22337101

Hart GJ, Elford ]J. Sexual risk behaviour of men who have sex with men:
emerging patterns and new challenges. Curr Opin Infect Dis. 2010;23:39-44.
http://www.ncbi.nlm.nih.gov/pubmed/19949328

Rietmeijer CA, Patnaik JL, Judson FN, Douglas JM Jr. Increases in gonorrhea and
sexual risk behaviors among men who have sex with men: a 12-year trend
analysis at the Denver Metro Health Clinic. Sex Transm Dis. 2003;30:562-7.
http://www.ncbi.nlm.nih.gov/pubmed/12838084

Guy R, El-Hayek C, Fairley CK, Wand H, Carr A, McNulty A, et al. Opt-out
and opt-in testing increases syphilis screening of HIV-positive men who have
sex with men in Australia. PLoS ONE. 2013;8:e71436. http://www.ncbi.nlm.
nih.gov/pubmed/24009661

Pathela P, Braunstein SL, Schillinger JA, Shepard C, Sweeney M, Blank
S. Men who have sex with men have a 140-fold higher risk for newly


http://www.ncbi.nlm.nih.gov/pubmed/21091279
http://www.ncbi.nlm.nih.gov/pubmed/21735394
http://www.who.int/hiv/pub/guidance_prep/en/
http://www.ncbi.nlm.nih.gov/pubmed/20472675
http://www.ncbi.nlm.nih.gov/pubmed/20472675
http://www.ncbi.nlm.nih.gov/pubmed/21767103
http://www.ncbi.nlm.nih.gov/pubmed/16890841
http://www.ncbi.nlm.nih.gov/pubmed/16890841
http://www.ncbi.nlm.nih.gov/pubmed/23981598
http://www.ncbi.nlm.nih.gov/pubmed/22348000
http://www.ncbi.nlm.nih.gov/pubmed/24171517
http://www.ncbi.nlm.nih.gov/pubmed/20139750
http://www.ncbi.nlm.nih.gov/pubmed/23525838
http://www.ncbi.nlm.nih.gov/pubmed/10738050
http://www.ncbi.nlm.nih.gov/pubmed/23418455
http://www.ncbi.nlm.nih.gov/pubmed/23633367
http://www.ncbi.nlm.nih.gov/pubmed/19381076
http://www.ncbi.nlm.nih.gov/pubmed/19381076
http://www.ncbi.nlm.nih.gov/pubmed/20406794
http://www.ncbi.nlm.nih.gov/pubmed/20406794
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0085
http://www.ncbi.nlm.nih.gov/pubmed/19515092
http://www.ncbi.nlm.nih.gov/pubmed/19710596
http://www.ncbi.nlm.nih.gov/pubmed/21646878
http://www.ncbi.nlm.nih.gov/pubmed/18771057
http://www.ncbi.nlm.nih.gov/pubmed/15356939
http://apps.who.int/rhl/reviews/CD003255.pdf
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6247a4.htm?s_cid=mm6247a4_w
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6247a4.htm?s_cid=mm6247a4_w
http://www.invs.sante.fr/publications/2007/epg_2004/epg_2004.pdf
http://www.invs.sante.fr/publications/2007/epg_2004/epg_2004.pdf
http://www.ncbi.nlm.nih.gov/pubmed/22592584
http://www.ncbi.nlm.nih.gov/pubmed/19962792
http://www.ncbi.nlm.nih.gov/pubmed/24393261
http://www.ncbi.nlm.nih.gov/pubmed/16581738
http://www.ncbi.nlm.nih.gov/pubmed/16581738
http://www.ncbi.nlm.nih.gov/pubmed/22694837
http://www.ncbi.nlm.nih.gov/pubmed/22694837
http://www.ncbi.nlm.nih.gov/pubmed/24289100
http://www.ncbi.nlm.nih.gov/pubmed/24289100
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://refhub.elsevier.com/S0213-005X(14)00299-7/sbref0160
http://www.ncbi.nlm.nih.gov/pubmed/24057931
http://www.ncbi.nlm.nih.gov/pubmed/22337101
http://www.ncbi.nlm.nih.gov/pubmed/22337101
http://www.ncbi.nlm.nih.gov/pubmed/19949328
http://www.ncbi.nlm.nih.gov/pubmed/12838084
http://www.ncbi.nlm.nih.gov/pubmed/24009661
http://www.ncbi.nlm.nih.gov/pubmed/24009661

e68

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

A. Mozalevskis et al. / Enferm Infecc Microbiol Clin. 2015;33(9):e63-e68

diagnosed HIV and syphilis compared with heterosexual men in New York
City. ] Acquir Immune Defic Syndr. 2011;58:408-16. http://www.ncbi.nlm.nih.
gov/pubmed/21857351

Marcus U, Kollan C, Bremer V, Hamouda O. Relation between the HIV and
the re-emerging syphilis epidemic among MSM in Germany: an analysis
based on anonymous surveillance data. Sex Transm Infect. 2005;81:456-7.
http://www.ncbi.nlm.nih.gov/pubmed/16326845

Eurosurveillance editorial team. ECDC publishes the annual epidemiologi-
cal report 2012. Euro Surveill. 2013;18:20418. Available at: http://www.
eurosurveillance.org/ViewArticle.aspx?Articleld=20418 [accessed 13.01.14].
Savage EJ, Marsh K, Duffell S, Ison CA, Zaman A, Hughes G. Rapid increase in
gonorrhoea and syphilis diagnoses in England in 2011. Euro Surveill. 2012;17,
pii:20224. http://www.ncbi.nlm.nih.gov/pubmed/22835469

Kirby T. Record highs of sexually transmitted infections in UK’'s MSM. Lancet
Infect Dis. 2014;14:16-7. http://www.ncbi.nlm.nih.gov/pubmed/24501774
Urbanus AT, van Houdt R, van de Laar TJ, Coutinho RA. Viral hepatitis among men
who have sex with men, epidemiology and public health consequences. Euro
Surveill. 2009:14, pii:19421. http://www.ncbi.nlm.nih.gov/pubmed/19941800
Yaphe S, Bozinoff N, Kyle R, Shivkumar S, Pai NP, Klein M. Incidence of acute
hepatitis C virus infection among men who have sex with men with and with-
out HIV infection: a systematic review. Sex Transm Infect. 2012;88:558-64.
http://www.ncbi.nlm.nih.gov/pubmed/22859499

Macias ], Berenguer ], Japén MA, Girén JA, Rivero A, Lépez-Cortés LF, et al.
Fast fibrosis progression between repeated liver biopsies in patients coin-
fected with human immunodeficiency virus/hepatitis C virus. Hepatology.
2009;50:1056-63. http://www.ncbi.nlm.nih.gov/pubmed/19670415
Schnuriger A, Dominguez S, Guiguet M, Harfouch S, Samri A, Ouazene Z, et al.
Acute hepatitis C in HIV-infected patients: rare spontaneous clearance cor-
relates with weak memory CD4 T-cell responses to hepatitis C virus. AIDS.
2009;23:2079-89. http://www.ncbi.nlm.nih.gov/pubmed/19710595
Crum-Cianflone NF, Hullsiek KH, Marconi VC, Ganesan A, Weintrob A,
Barthel RV, et al. Anal cancers among HIV-infected persons: HAART is not
slowing rising incidence. AIDS. 2010;24:535-43. http://www.ncbi.nlm.nih.
gov/pubmed/19926961

Rénn MM, Ward H. The association between lymphogranuloma venereum and
HIV among men who have sex with men: systematic review and meta-analysis.
BMC Infect Dis. 2011;11:70. http://www.ncbi.nlm.nih.gov/pubmed/21418569
CEEISCAT.21 CEEISCAT Biennial Epidemiological Report. Integrated Surveil-
lance System for STI and HIV in Catalonia. Barcelona; 2013. Available at:
http://www.ceeiscat.cat/documents/SIVES_2012_eng.pdf

Diaz A, Garriga C, Varela JA, Fernandez E, Sanz I, Boronat J, et al. STI Study Group.
Gonorrhoea diagnoses in a network of STI clinics in Spain during the period
2006-2010: differences by sex and transmission route. BMC Public Health.
2013;13:1093. http://www.ncbi.nlm.nih.gov/pubmed/24274101

Area de Vigilancia de VIH y Conductas de Riesgo. Vigilancia Epidemiolégica
del VIH/sida en Espaiia: Sistema de Informaciéon sobre Nuevos Diagndsticos
de VIH y Registro Nacional de Casos de Sida. Madrid: Plan Nacional sobre
el Sida - S.G. de Promocién de la Salud y Epidemiologia/Centro Nacional
de Epidemiologia - ISCIII; 2013. Available at: http://www.msssi.gob.es/
ciudadanos/enfLesiones/enfTransmisibles/sida/vigilancia/InformeVIHSida-
Junio2013.pdf [accessed 2.07.14].

Laguno M, Martinez-Rebollar M, Perez I, Costa ], Larrousse M, Calvo M, et al.
Low rate of sustained virological response in an outbreak of acute hepati-
tis C in HIV-infected patients. AIDS Res Hum Retrovir. 2012;28:1294-300.
http://www.ncbi.nlm.nih.gov/pubmed/22428909

Vargas-Leguas H, Garcia de Olalla P, Arando M, Armengol P, Barbera M],
Vall M, et al. Lymphogranulomavenereum: a hidden emerging problem
Barcelona, 2011. Euro Surveill. 2012;17, pii:20057. http://www.ncbi.nlm.
nih.gov/pubmed/22264862

Young SD, Szekeres G, Coates T. The relationship between online social network-
ing and sexual risk behaviors among men who have sex with men (MSM). PLoS
ONE. 2013;8:e62271. http://www.ncbi.nlm.nih.gov/pubmed/23658716

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Baliunas D, Rehm ], Irving H, Shuper P. Alcohol consumption and risk of incident
human immunodeficiency virus infection: a meta-analysis. Int ] Public Health.
2010;55:159-66. http://www.ncbi.nlm.nih.gov/pubmed/19949966

Folch C, Ferndndez-Davila P, Ferrer L, Soriano R, Diez M, Casabona ]. High-
risk sexual behaviour by partner type among men who have sex with men.
Enferm Infecc Microbiol Clin. 2013 [in Spanish] pii:S0213-005X(13)00305-4.
http://www.ncbi.nlm.nih.gov/pubmed/24246777

Vernazza P, Hirschel B, Bernasconi E, Flepp M. Les personnes seropositives
ne souffrant d’aucune autre MST et suivant untraitmentantiretroviral efficace
ne transmettent pas le VIH par voie sexuelle [HIV-positive individuals not
suffering from any other STD and adhering to an effective antiretroviral
treatment do not transmit HIV sexually]. Bull Méd Suisses. 2008;89:165-9
[in French] Available at: http://www.gayromandie.ch/IMG/pdf/Les_personnes.
seropositives_ne_souffrant.d-aucune_autre_MST_et_suivant_un_traitement.
antiretroviral_efficace_ne_transmettent_pas_le_VIH_par_voie_sexuelle.pdf
[accessed 13.01.14].

The British HIV Association (BHIVA) and the Expert Advisory Group on
AIDS (EAGA). Position statement on the use of antiretroviral therapy to
reduce HIV transmission; 2013. Available at: http://www.bhiva.org/the-use-of-
ART-to-reduce-HIV-transmission.aspx [accessed 13.01.13].

CDC. Effect of antiretroviral therapy on risk of sexual transmission of HIV
infection and superinfection; 2009. Available at: http://www.cdc.gov/hiv/
prevention/research/art/index.html [accessed 13.01.14].

GeSIDA. Documento de consenso de GeSIDA/Plan Nacional sobre el Sida respecto
al tratamiento antirretroviral en adultos infectados por el virus de la inmun-
odeficiencia humana. Madrid; 2014 [in Spanish] Available at: http://www.
gesida-seimc.org/contenidos/guiasclinicas/2014/gesida-guiasclinicas-2014-tar.
pdf [accessed 18.02.14].

WHO. Guidance on couples HIV testing and counselling - including
antiretroviral therapy for treatment and prevention in serodiscordant cou-
ples. Geneva; 2012. Available at: http://www.who.int/hiv/pub/guidelines/
9789241501972/en/index.html [accessed 13.01.14].

Supervie V, Viard JP, Costagliola D, Breban R. Heterosexual risk of HIV transmis-
sion per sexual act under combined antiretroviral therapy: systematic review
and Bayesian modeling. Clin Infect Dis. 2014, pii:ciu223. [Epub ahead of print]
http://www.ncbi.nlm.nih.gov/pubmed/24723286

Lasry A, Sansom SL, Wolitski R], Green TA, Borkowf CB, Patel P, et al.
HIV sexual transmission risk among serodiscordant couples: assessing
the effects of combining prevention strategies. AIDS. 2014;28:1521-9.
http://www.ncbi.nlm.nih.gov/pubmed /24804859

Kurth AE, Celum C, Baeten JM, Vermund SH, Wasserheit JN. Combination HIV
prevention: significance, challenges, and opportunities. Curr HIV/AIDS Rep.
2011;8:62-72. http://www.ncbi.nlm.nih.gov/pubmed /20941553

Cohen MS, Smith MK, Muessig KE, Hallett TB, Powers KA, Kashuba AD.
Antiretroviral treatment of HIV-1 prevents transmission of HIV-1: where do
we go from here? Lancet. 2013;382:1515-24. http://www.ncbi.nlm.nih.gov/
pubmed/24152938

Phillips AN, Cambiano V, Nakagawa F, Brown AE, Lampe F, Rodge A,
et al. Increased HIV incidence in men who have sex with men despite
high levels of ART-induced viral suppression: analysis of an extensively
documented epidemic. PLoS ONE. 2013;8:e55312. http://www.ncbi.nlm.nih.
gov/pubmed/23457467

van Sighem A, Jansen [, Bezemer D, De Wolf F, Prins M, Stolte I, et al. Increasing
sexual risk behaviour among Dutch men who have sex with men: mathemati-
cal models versus prospective cohort data. AIDS. 2012;26:1840-3. http://www.
ncbi.nlm.nih.gov/pubmed/22781219

Aghaizu A, Brown AE, Nardone A, Gill ON, Delpech VC, et al. HIV in
the United Kingdom 2013 Report: data to end 2012. London: Public
Health England; 2013. Available at: http://www.hpa.org.uk/webc/HPAwebFile/
HPAweb_C/1317140300680 [accessed 13.01.14].


http://www.ncbi.nlm.nih.gov/pubmed/21857351
http://www.ncbi.nlm.nih.gov/pubmed/21857351
http://www.ncbi.nlm.nih.gov/pubmed/16326845
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=20418
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=20418
http://www.ncbi.nlm.nih.gov/pubmed/22835469
http://www.ncbi.nlm.nih.gov/pubmed/24501774
http://www.ncbi.nlm.nih.gov/pubmed/19941800
http://www.ncbi.nlm.nih.gov/pubmed/22859499
http://www.ncbi.nlm.nih.gov/pubmed/19670415
http://www.ncbi.nlm.nih.gov/pubmed/19710595
http://www.ncbi.nlm.nih.gov/pubmed/19926961
http://www.ncbi.nlm.nih.gov/pubmed/19926961
http://www.ncbi.nlm.nih.gov/pubmed/21418569
http://www.ceeiscat.cat/documents/SIVES_2012_eng.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24274101
http://www.msssi.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/vigilancia/InformeVIHSida_Junio2013.pdf
http://www.msssi.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/vigilancia/InformeVIHSida_Junio2013.pdf
http://www.msssi.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/vigilancia/InformeVIHSida_Junio2013.pdf
http://www.ncbi.nlm.nih.gov/pubmed/22428909
http://www.ncbi.nlm.nih.gov/pubmed/22264862
http://www.ncbi.nlm.nih.gov/pubmed/22264862
http://www.ncbi.nlm.nih.gov/pubmed/23658716
http://www.ncbi.nlm.nih.gov/pubmed/19949966
http://www.ncbi.nlm.nih.gov/pubmed/24246777
http://www.gayromandie.ch/IMG/pdf/Les_personnes_seropositives_ne_souffrant_d_aucune_autre_MST_et_suivant_un_traitement_antiretroviral_efficace_ne_transmettent_pas_le_VIH_par_voie_sexuelle.pdf
http://www.gayromandie.ch/IMG/pdf/Les_personnes_seropositives_ne_souffrant_d_aucune_autre_MST_et_suivant_un_traitement_antiretroviral_efficace_ne_transmettent_pas_le_VIH_par_voie_sexuelle.pdf
http://www.gayromandie.ch/IMG/pdf/Les_personnes_seropositives_ne_souffrant_d_aucune_autre_MST_et_suivant_un_traitement_antiretroviral_efficace_ne_transmettent_pas_le_VIH_par_voie_sexuelle.pdf
http://www.bhiva.org/the-use-of-ART-to-reduce-HIV-transmission.aspx
http://www.bhiva.org/the-use-of-ART-to-reduce-HIV-transmission.aspx
http://www.cdc.gov/hiv/prevention/research/art/index.html
http://www.cdc.gov/hiv/prevention/research/art/index.html
http://www.gesida-seimc.org/contenidos/guiasclinicas/2014/gesida-guiasclinicas-2014-tar.pdf
http://www.gesida-seimc.org/contenidos/guiasclinicas/2014/gesida-guiasclinicas-2014-tar.pdf
http://www.gesida-seimc.org/contenidos/guiasclinicas/2014/gesida-guiasclinicas-2014-tar.pdf
http://www.who.int/hiv/pub/guidelines/9789241501972/en/index.html
http://www.who.int/hiv/pub/guidelines/9789241501972/en/index.html
http://www.ncbi.nlm.nih.gov/pubmed/24723286
http://www.ncbi.nlm.nih.gov/pubmed/24804859
http://www.ncbi.nlm.nih.gov/pubmed/20941553
http://www.ncbi.nlm.nih.gov/pubmed/24152938
http://www.ncbi.nlm.nih.gov/pubmed/24152938
http://www.ncbi.nlm.nih.gov/pubmed/23457467
http://www.ncbi.nlm.nih.gov/pubmed/23457467
http://www.ncbi.nlm.nih.gov/pubmed/22781219
http://www.ncbi.nlm.nih.gov/pubmed/22781219
http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/1317140300680
http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/1317140300680

	Can we rely on the antiretroviral treatment as the only means for human immunodeficiency virus prevention? A Public Health...
	Background and rationale
	Impact of cART on sexual HIV transmission – current evidence
	Challenges of the HIV prevention strategies based on the behavioural changes and condom use
	Re-emerging STIs in the era of cART
	Recent trends in the epidemiology of HIV and other STIs in Barcelona
	Public Health recommendations regarding the use of cART in HIV prevention
	Conclusions
	Conflict of interest
	Acknowledgments
	References


