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Annual prevalence of HIV infection among 320 Hepatitis B
vaccine trial participants, San Francisco, 19/8-1988
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exual practices and risk of infection by HIV, San
Francisco Men’s Health Study, 1984-1985
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The San Francisco Men's Health Study is a prospective study of the epi-
demiology and natural history of the acquired immuncdeficiency syndrome in
a cohort of 1034 single men, 25 to 54 years of age, recruited by multistage
probability sampling. At entry, June 1884 through January 1985, the
seropositivity rate for human immunodeficiency virus (HIV) infection among
homosexual/bisexual study participants was 48.5%. No heterosexual partici-
pants were HIV seropositive. Among homosexual/bisexual men reporting no
male sexual partners in the two years before entry into the seropositivity
was 17.6%. For those reporting more than 50 partners, seropositivity was 70.8%.
Only receptive anal/genital contact had a significantly elevated risk of HIV
infection. Douching was the only ancillary sexual practice that contribuled
significantly 1o risk of infection.

(JAMA 187;257:321-825)

AMONG homosexual/bisexual men,
large numbers of sexual partners and
receptive analigenital contact! have

€ tently reported
risk factors for infection by the retro-
viruses associated with the aequired
immunodeficiency syndrome (AIDS)-
However, all of the previously reported

dies of risk factors for AIDS virus
infection have been based on selected
elinical or volunteer samples, These in-
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vestigations may be biased in unknown
ways and, therefore, their findings can
only be cautiously extrapolated to

See also p 326.

larger populations. Reported herein are
observations based on a large study
population selected by area probability
sampling so that the results can be
generalized to the entire population
from which the sample was derived.
Furths ve, this design reduces the
possibility that observed associations
are the result of unknown bi;
The Francisco Mens Health
iy (SFMHS) is a prospective study
of a random sample of single men 25 to
54 years of age who live in the 19 census
tracts of San Francisco where the AIDS
epidemic has been most intense. The

objectives of the study, begun in June
1984, are to elucidate the epidemiology
nnd natural history of AIDS. In this

immunodeficiency virus (HIV) in the
809 homosexual/bisexual men free of
AIDS in the cohort st the begimning of
the study are presented.

METHODS
The Sample

A cohort of 1034 single men 25 to 54
Years was obtained by multistage
stratified cluster sampling. The 19 cen-
sus tracts of San Francisco with the
highest cumulative AIDS incidence
through December 1983 defined the
area from which the sample was drawn.
A two-stage procedure was used to ob-
tain the sample. First, a sample of
blocks was drawn in each tract directly
proportional to the size of the tract.
Second, & sample of households was
selected m\\:mﬂ3 proportional to the
size of the sampled block. This proce-
dure resulted in a sample of households
in which each household had an equal
probability of selection. Ineach selected
household, all single men 25 to 54 years
of age were invited to participate in the
study.
Data Collection

Each participant visits the study
clinic twice yearly for physical examina-
tion, provision of materials for labora-
tory study, and intensive interview. The
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JAMA 1987, 257: 321-325.

“At entry, June 1984 through January
1985, the seropositivity rate for human
immunodeficiency virus (HIV) infection
among homosexual/bisexual study
participants was 48.5%. No heterosexual
participants were HIV seropositive”

“Among homosexual/bisexual men
reporting no male sexual partners in the
two years before entry to the study,
seropositivity was 17.6%. For those
reporting more than 50 partners,
seropositivity was 70.8%. Only receptive
anal/genital contact had a significantly
elevated risk of HIV infection.”



Global prevalence of HIV iIn MSM compared with
adult prevalence, UNAIDS 2010
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Adapted from: Beyrer, C. etal. Lancet 2012; 380: 367-377; Thematic issue published online 20 July.




MSM have a 140 fold higher risk for newly diagnosed HIV and
syphilis compared with heterosexual men in New York City

EPIDEMIOLOGY AND PREVENTION > “The average prevalence Of male Same'SeX
behaviour for years 2005-2008 (5.0%; 95% ClI: 4.5

Men Who Have Sex With Men Have a 140-Fold Higher Risk

for Newly Diagnosed HIV and Syphilis Compared With to 56) was h|ghest among men aged 40'49 yeaI’S

Heterosexual Men in New York City

(8.0%) and lowest among men aged 18-29 years
(3.9%).”

PH, H,* Sarah L

» “During 2005-2008, there were 9571 new HIV

: cases among MSM and 1249 among MSW,
resulting in an MSM HIV case rate that was 140.4
times as high (95% CI: 132.1 to 148.7) as the rate
among MSW (2526.9/100,000 vs 18.0/100,000).”

« “The total number of [primary and secondary]
syphilis cases over four years was 2678 among
MSM and 334 among MSW, resulting in an MSM
syphilis case rate that was 147.3 times as high
(95% CI. 130.5 to 163.2) as the rate among MSW
(707.0/100,000 vs 4.8/100,000).”

METHODS

Pathela, P. etal. J AcqImm Def Syn 2011; 58: 408-416.



Global epidemiology of HIV infection in men who
ave sex with men

Series

« “The MSM epidemic is on a different trajectory
HIV in menwho have sexwith men 1 fr‘om the rest Of glObaI AIDS”

Global epidemiology of HIV infection in men who have sex

e “HIV epidemics in men who have sex with
men are expanding in countries of all incomes
iIn 2012, and these epidemics are
characterised by high HIV burdens,
substantial clustering of infections within
networks, and high forces of infection.”

. but their
urs in populations

« “The disproportionate HIV disease burden in
MSM is explained largely by the high per-act
and per-partner probability of HIV
transmission in receptive anal sex.”

wewwtheinet om

Beyrer, C. Lancet podcast http://www.thelancet.com/series/hiv-in-men-who-have-sex-with-men.

Beyrer, C. et al. Lancet 2012; 380: 367-377.



HIV target cells in the rectum are more
susceptible to HIV infection

Basic anD TRANSLATIONAL SCIENCE

Comprehensive Assessment of HIV Target Cells in the Distal
Human Gut Suggests Increasing HIV Susceptibility Toward
the Anus

Key Words: HIV.

mber 3, July 1, 2013

MceElrath, M.J. et al. J Acq Imm Def Syn 2013; 63: 263-271.

* “Our study establishes the target-cell environment for HIV

infection in the human distal gut and demonstrates in
general terms that the colon and rectum are
immunologically distinct anatomical compartments. Greater
expression of CCR5 on rectal macrophages suggests that
the most distal sections of the gut may be especially
vulnerable to HIV infection.”

“Most strikingly, we find more than 3 times as many CD68*
macrophages express the HIV coreceptor CCR5 in the
rectum than in the colon (P = 0.0001).”

“In our analyses, we could not define all CCR5* cells as
macrophages, T cells, or putative DCs... there are multiple
possible explanations for our detection of CCR5* cells that
were not DCs, macrophages, or T cells. These cells could
potentially contribute to HIV diseases in the gut.”

“The most striking finding of this study was that a markedly
higher percentage of macrophages expressed CCR5 in the
rectum than in the colon. As a consequence, the rectum
harbored about 3 times as many CCR5* macrophages per
square millimeter as the colon, with substantial cell
numbers present in the superficial stroma of most rectal
biopsies...”



High HIV transmission risk through anal intercourse

HIV transmission risk through anal intercourse:
systematic review, meta-analysis and
implications for HIV prevention

Method:

Results

HIV transmission risk through unprotected receptive
anal sex is 18 times higher than during unprotected
receptive vaginal sex in developed countries in this
major review.

The absolute per act transmission risk for unprotected
receptive anal intercourse (URAI) is 1.4%
(95% CI 0.2—> 2.5).

The same per act transmission risk for URAI (1.43%;
95% CI 0.48 = 2.85) was recently reported from the
Australian HIM cohort study.

The absolute per act transmission risk for unprotected
receptive vaginal intercourse in developed countries is
0.08% (95% CI 0.06 = 0.11) in the review.

Note that the per partner transmission risk for
unprotected receptive anal intercourse is 40.4%
(95% CI 6.0—> 74.9).

Baggaley, R. F. etal. IntJEpidemiol 2010; 39: 1048-1063; Jin, F. et al. AIDS 2010; 24: 907-913.



HIV transmission risk for receptive anal and vaginal
iIntercourse without condoms in developed countries
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Baggaley, White and Boily (2010); Bolily et al (2009); Jin et al (2010).



An individual-based computer simulation model for HIV
Infection in urban MSM In USA and Peru
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“The greatest reductions were associated with the scenarios that entailed reducing transmission
probabilities to those of vaginal intercourse; in all settings, this quickly reduced incidence by
greater than 80%, and in some by as much as 98%. This emphasises that biological factors
specific to anal sex have a fundamental effect in driving HIV epidemics in MSM worldwide”

Adapted from: Beyrer, C. et al. Lancet 2012; 380: 367-377.



Increased HIV incidence in MSM despite high levels of ART-induced
viral suppression: Analysis of the United Kingdom epidemic
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(e) (a) ART never introduces
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(b) Cessation of all condoms in 2000 would have resulted in a 400% increase in incidence

Adapted from: Delpech, V. “Health system concerns related to TasP and most at risk populations.” Health Protection Agency, UK.

Presented at IAPAC. “Controlling the HIV pandemic with antiretrovirals: Treatment as prevention and pre-exposure prophylaxis.”
Royal Garden Hotel, London, 11-12 June, 2012.

Note: For full data see Phillips, A.N. et al. PLoS One 2013; 8: €55312.



“We can think of ‘treatment as prevention’ in two ways: as a prevention strategy for
individuals and as a public health strategy to reduce HIV transmissions in a
population. These two types of ‘treatment as prevention’ are related but also have
important differences. Each type raises its own issues and concerns, so it's important
to know the difference between the two and not use them interchangeably.”

“At the individual level, the term ‘treatment as prevention’ refers to the use of
antiretroviral treatment by a person living with HIV to reduce their personal risk of
HIV transmission. Research shows that treatment can reduce HIV replication in the
body and lower the amount of virus, or viral load, in the blood and other bodily fluids
to undetectable levels. Since viral load is an important factor that determines whether
an exposure leads to HIV infection, being on treatment and having undetectable viral
load can reduce the risk of HIV transmission.”

“As a public health approach, the goal of ‘treatment as prevention’ is to reduce the
number of new transmissions in a population by increasing the proportion of people
living with HIV who are on successful antiretroviral treatment. Since we know that
treatment can reduce an individual’s viral load and risk of HIV transmission, this
strategy may be able to reduce the overall viral load circulating in a population and
help control the spread of HIV.”

James Wilton, CATIE (Canadian AIDS Treatment Information Exchange)

From: “Treatment as prevention: Bob Leahy in conversation with James Wilton.” February 27, 2013.



Treating HIV-infected people with antiretrovirals significantly
reduces transmission to partners (HPTN 052)

* Study of 1,763 serodiscordant couples, 97% were heterosexual and

The NEW ENGLAND most were married. Both partners were required to sign an informal
JOURNAL of MEDICIN E consent, suggesting a stable relationship. At enrolment HIV infected
e e partners had CD4+ T cell levels between 350 and 550 cells/mms3.

Prevention of HIV-1 Infection with Early Antiretroviral Therapy

e There were two study groups: In the first antiretroviral therapy was
started immediately and in the second it was postponed until 250
cells/mm3, or until AIDS symptoms appeared.

e Condom use was encouraged. Those reporting 100% condom use had
a significantly lower likelihood of acquiring HIV than those reporting less
frequent condom use.

e Thirty nine new HIV infections were found in the previously uninfected
partners. Of those 28 were genetically linked to the enrolled infected
partner. The other 11 (ie: 28%) were not linked to that partner.

o Of the 28 partner linked infections, 27 occurred in the group where
treatment was delayed, only one occurred in the early treatment group.
Twenty three of the linked infections (82%) occurred in couples from
sub-Saharan Africa.

e The overall finding is that early initiation of antiretroviral therapy lead to
a 96% reduction in HIV transmission to uninfected partners in this trial.

Cohen, M. S. etal. N EnglJMed 2011, 365: 493-505.



Strategic limitations of HPTN 052

* Almost all of the study sample was comprised of serodiscordant heterosexual couples,
most were also married and all received counselling on behaviour modification and
condom use. This means that direct conclusions cannot be drawn from these results
about the likely impact of antiretroviral treatment on HIV prevention in the MSM
population.

» Prevention effectiveness outside a tightly controlled clinical trial environment that involves
monthly monitoring cannot be reliably assumed. The observed virologic failure rates in
HTPN 052 were less than 5%, which is far lower than is generally observed in patients on
antiretroviral therapy.

» Because the median duration of follow-up in HPTN 052 at report was only 1.7 years, it is
not known if the levels of treatment adherence observed here can be sustained over the
long term. The low levels of observed virologic failure suggest that adherence was
artificially high and this may reflect a strong motivation to protect uninfected long-term
partners.

* The extent to which antiretroviral treatment will be accompanied in practice by reductions
in condom use over time is also undetermined, and treatment of HIV infected partners
does not — of course — limit the risk of HIV acquisition from other sexual contacts or risk
from other STls.

Panel on Antiretroviral Guidelines for Adults and Adolescents. “Guidelines for the use of antiretroviral agents in HIV-1-infected
adults and adolescents.” US Department of Health and Human Services 2012. 1-239.

Alcorn, K. Treatment is prevention! HATIP; 180: 29 July 2011.



Does ART prevent HIV transmission among MSM?

OPINION

Does ART prevent HIV transmission among MSM?

Kathryn E. Muessig?, M. Kumi Smith”, Kimberly A. Powers™",
Ying-Ru Lo, David N. Burns?, Andrew E. Grulich®, Andrew N. Phillipsi
and Myron S. Cohen™"#

Keywords: HIV, sexual
vho

Muessig, K.E. et al. AIDS 2012; 26: 2267-2273.

* “Some biological and epidemiological evidence

suggests that ART for preventing transmission via
anal intercourse may have more limited efficacy
than via vaginal intercourse.”

“While the results of HPTN 052 demonstrated the
capacity of ARVs to markedly reduce the risk of
penile-vaginal transmission... we cannot be
certain that this will be the case for anal
intercourse given the much higher transmission
probability in the absence of ART.”

“The impact of ART on HIV transmission via anal
intercourse requires further evaluation... given the
inconclusive observational data currently available
for MSM and the challenging biological and
behavioural risk factors that may present.”



Antiviral agents and HIV prevention: Controversies,
conflicts and consensus

e “The HPTN 052 trial demonstrated nearly
complete prevention of HIV transmission by early

EDITORIAL REVIEW

Antiviral agents and HIV prevention: controversies, treatment of infeCtion, but the generalizabi”ty of
conflicts and consensus the results to other risk groups — including
injecting drug users and men who have sex with

men — has not been determined.”

o “Most importantly, the best strategy for use of
antiretroviral agents to reduce the spread of HIV
at either the individual level or the population
level has not been developed, and remains the
ultimate goal of this area of investigation.”

roduction

* “Additionally, combination prevention strategies
will need the continued efforts of behavioral
interventions to increase condom use, reduce
high-risk behaviors, and address suboptimal
ARV adherence and risk compensation.”

Cohen, M.S. etal. AIDS 2012; 26: 1585-1598.



A resurgent HIV-1 epidemic among MSM in the era of
potent antiretroviral therapy in the Netherlands

* “The joint effect of HAART and risk behaviour on

A resurgent HIV-1 epidemic among men who have sex HIV incidence has been preV|OUS|y studied US|ng
with men in the era of potent antiretroviral therapy . . .
Daniela Bezemer, Frank de Wol™®, Maarten C. Boerlijst® mathematlcal mOdels and emplrlcal data Although
based on different assumptions, all these studies
and Chistophe Fraser” come to the same conclusion regarding the

potential for an increase in risk behaviour to offset
the benefits of HAART in reducing transmission.”

« Since 1996, when HAART became widely used in
the Netherlands, the risk behaviour rate has
increased by 66% in MSM.

[ * “In conclusion, there is an increase in HIV
S transmission among MSM in the Netherlands, in
spite of earlier diagnosis and subsequent effective
treatment. The most effective intervention is to
bring risk behaviours back to pre-HAART levels.”

Bezemer, D. et al. AIDS 2008; 22: 1071-1077.



Impact of ART on HIV transmission at population level

First author

Key comments and conclusions on sexual behaviour in MSM

Blower
2000

Significant efforts should be made to prevent risk behaviour increasing because
even small increases will overcome the effect of ART on reducing HIV transmission.

Apparently large decreases in infectiousness as a result of treatment can be
counterbalanced by much more modest increases in unsafe sex.

Any decrease in per-contact risk of HIV transmission due to ART use appears to
have been counterbalanced or overwhelmed by increases in the number of unsafe
sexual episodes.

Velasco-Hernandez
2002

HIV spread is extremely sensitive to changes in risky sex. It is imperative that the
usage of ART should be tightly coupled with effective risk-reduction strategies and
that levels of risky sex are substantially reduced.

Xiridou
2003

A reduction of 75-99% in infectivity caused by ART will be counterbalanced by
increases of 50% (range 30-80%) in risky behaviour with steady partners.
Prevention measures should address unsafe behaviour.

Boily
2004

Because ART modifies the natural history of HIV infection it will change the
transmission dynamics of the epidemic, and has the potential to increase the
aggregate level of risky sexual behaviour in the population over time.



First author

Key comments and conclusions on sexual behaviour in MSM

McCormick
2007

These results indicate that ART must be accompanied by effective HIV risk
reduction interventions. Prevention programmes that decrease HIV transmission
are crucial to epidemic control.

Wilson
2008

The risk of HIV transmission in male homosexual partnerships is high over
repeated exposures. If the claim of non-infectiousness in effectively treated patients
is widely accepted, and condom use subsequently declines, there is potential for a
substantial increase in HIV incidence.

The key message to patients should remain that always using condoms when
receiving treatment is the best way to protect partners from the risk of HIV

transmission.

Bezemer
2010

This model showed that if nothing changes, twice as many MSM in the Netherlands
will be in need of healthcare for HIV infection in the coming decade than at present.
The most effective way to prevent this is to decrease risk behaviour.

Long
2010

Even substantial expansion of HIV screening and treatment programmes is not
sufficient to reduce the HIV epidemic markedly in the United States without
substantial reductions in risk behavior.

Phillips
2013

This analysis suggests that HIV incidence increased as the United Kingdom after
ART was introduced as a result of a modest (26%) rise in unprotected anal sex, and
that in 2010, 48% of new transmissions came from undiagnosed men with primary
HIV infection.



Increased HIV incidence in MSM despite high levels of
ART-induced viral suppression in the United Kingdom

OPEN £ ACCESS Frasty svailable online G" PLOS ‘ ONE

Increased HIV Incidence in Men Who Have Sex with Men
Despite High Levels of ART-Induced Viral Suppression:
Analysis of an Extensively Documented Epldem|c

ion, but in the group with the highest levels of ART
fections diagnosed each year have not decreased as

In 2010, we estimate that

Phillips, A.N. et al. PLoS One 2013; 8: e55312.

* “It seems likely that modest increases in

condomless sex in the era of effective ART in
the UK have resulted in an increase in HIV
incidence in MSM, but that the effects of ART
in reducing infectivity have substantially
attenuated this effect.”

“A second important message is the fact that
promotion of condom use remains a critically
Important and effective element of prevention
polices as it is undoubtedly acting to prevent
much more dramatic increases in incidence.”

“The promotion of condom use among
negative as well as HIV positive MSM remains
vital to ensure the benefits of ART in reducing
transmission of HIV are not undermined.”



The effect of expanded antiretroviral treatment strategies on
the HIV epidemic among MSM In San Francisco

CANVVNDE ERIEF REPORT

The Effect of Expanded
Antiretroviral Treatment Strategies
on the HIV emic Among Men
Who Have Sex With Men in San
Francisco

METHODS

Charlebois, E.D. et al. Clin Infect Dis 2011;

: 1046-1049.

“The model does not predict elimination of the HIV
epidemic among MSM in San Francisco (reduction
of prevalence and incidence of HIV infection to
negligible or zero levels). However, at 20 years,
and test-and-treat strategy predicts reduction in
prevalence of HIV infection among MSM in San
Francisco from 26.2% to 12.8%...”

“Retention in care and expanded financial, clinical,
social, and structural adherence and support
measures for treatment including specific support
for psychiatric and substance use co-morbid
conditions, and addressing homelessness and
marginal housing all need to be components of the
strategy in a city such as San Francisco.”

“Also of concern is the potential for changes in
behavior among MSM leading to increased
transmission risk, thereby offsetting any potential
gains and [generating] the spectre of resistant
strains of HIV.”



A mathematical model of comprehensive test and treat services
and HIV incidence among MSM In the United States

OPEN {J ACCESS Eresty svailable snline < PLOS one

o “Our strategy required implementing multiple
A Mathematical Model of Comprehensive Test-and-Treat . . .
Services and HIV Incidence among Men Who Have Sex Inte_rventlons to e.nsure Wlde_spread and frequent
with Men In the United States testing of the at-risk populations and greater and more
comprehensive provision of treatment.”

- “While improving each intervention individually had
some effect, the most significant impact resulted from
improving all simultaneously.”

« “Among individual interventions, the most effective
was increasing the annual testing rate. Diagnosing
previously undiagnosed HIV-infection was associated
with a substantial reduction in risk behaviour and
enabled infected individuals to enter care with
possibility of achieving viral load suppression.”

Introduction

« “ The results of our sensitivity analyses indicated that
a reduction in condom use to 50% from 75% among
all urban infected MSM negated the benefits of the
intervention. This finding underscores that safer sex
practices such as condom use must be maintained in

the MSM community.”

Sorensen, S.W. et al. PLoS One 2012; 7: e29098.



Natural experiments highlight the limits of antiretroviral
treatment as HIV prevention

OPEN G ACCESS Fraely aval

bl online
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HIV Treatment as Prevention: Natural Experiments
Highlight Limits of Antiretroviral Treatment as HIV
Prevention

Introduction
HI

Wilson, D.

Matural Experiment Ca

PloS Med 2012; 9: €1001231.

* “While trial results are obtained under optimised

conditions, where regular counselling and condoms
are provided and where there are relatively low rates
of sexually transmitted infections, this is often not the
situation in the real world.”

“Justifiably, there is large enthusiasm for treatment
as prevention. But current planning is based on
expected outcomes informed by clinical trials and
models - with supporting evidence from ecological
and observational studies - that may be overly
optimistic.”

“Natural experiments suggest that there are
limitations to the overall benefit that can be achieved
with this strategy. Before large portions of HIV/AIDS
budgets are shifted to treatment as prevention in
place of traditional prevention approaches, these
limitations need to be given appropriate
consideration.”



Key drivers of HIV spread in the MSM population

(@) Very high HIV acquisition risk from unprotected receptive anal intercourse.
(b) Extreme infectiousness in the acute/early HIV infection stage.
(¢) Strong effect of high HIV prevalence levels on rates of HIV spread.

(d) Significant role of sexual network structure — frequent multi-partnering, short gaps
between partners, concurrent relationships and group sex.

(e) Influence of the internet in sharply increasing partner availability and choice since 2000.

(f) Importance of a small group of superspreaders in accelerating HIV and STI
transmission.

(9) Presence of a diffused subset of individuals with undiagnosed HIV infection.

(h) Heightened risk of HIV acquisition and transmission in presence of STI co-infections.



Individual level: Sharply increased transmission risk
In primary HIV infection

Risk of HIV transmission per coital act
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Cohen, M .S. Pilcher, C.D. JInfect Dis 2005; 191: 1391-1393.



Increased HIV transmission risk in the presence of STls
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Cohen, M.S. Pilcher, C.D. JInfect Dis 2005; 191: 1391-1393.



Highly active antiretroviral therapy does not completely
suppress HIV in semen of sexually active HIV-infected MSM

Highly active antiretroviral therapy does not

completely suppress HIV in semen of sexually active e “STlIs and genital Inflammation can partlally
HIV-infected men who have sex with men c -
_ 3y _ override the suppressive effect of HAART
Joseph A. Politch®, Kenneth H. Mayer™", Seth L. Welles®, William X. ) ) ) i
O’brien®, Chong Xu®, Frederick P. Bowman® and Deborah ). Anderson® on Semlnal HIV Sheddlng N Sexua”y aCtlve

HIV-infected MSM. Low seminal HIV titers
could potentially pose a transmission risk in
MSM, who are highly susceptible to HIV
infection.”

* “Until more information on transmission risk
for MSM is available, it would be prudent to
advise sexually active HIV-infected MSM to

o use condoms and other risk-reduction

strategies throughout all stages of HIV

disease regardless of HIV treatment status,
and to promote the aggressive diagnosis
and treatment of STIs.”

Politch, J.A. et al. AIDS 2012; 26: 1535-1543.



Effect of early syphilis infection on plasma viral load
In HIV-infected men

ORIGINAL INVESTIGATION

ONLINE FIRST

Effect of Early Syphilis Infection

on Plasma Viral Load and CD4 Cell Count

in Human Immunodeficiency Virus-Infected Men

Results From the FHDH-ANRS CO4 Cohort

Jarzebowski, W. et al. Arch Intern Med 2012; 172

“In HIV-infected men, syphilis was associated
with... an increase in viral load, which implies that
syphilis may increase the risk of HIV transmission,
even in patients receiving antiretroviral therapy
and with a viral load of less than 500 copies/ml.”

“The present study population consisted mainly of
MSM infected by syphilis... This population is not
covered by the Swiss guideline regarding HIV
transmission during effective ART, which concerns
couples in stable relationships and who have no
other sexually transmitted infections.”

“The present results indicate that populations with
high-risk sexual behavior, in which syphilis
reinfection is relatively common, must be warned
of the risk of HIV transmission and be advised to
use condoms.”

1 1237-1243.



Population level: Potential impact of treatment on HIV
prevention in the United States in 2008
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Engagement in HIV care

“Vital signs: HIV prevention through care and treatment - United States.” MMWR Morb Mortal Wkly Rep 2011; 60:1618-1623.

Note: This means that out of 1.2 million people living with HIV in the United States in 2008, 850,000 individuals did not have
suppressed viral load (ie: 72% ).




Understanding the complexities of the antiretroviral
treatment cascade

OPEN G ACCESS Froeky avaliable online PLOS meocme
HIV Treatment as Prevention: Natural Experiments

Highlight Limits of Antiretroviral Treatment as HIV
Prevention

David

Wilson, D. PloS Med 2012; 9: e1001231

* “The efficacy of treatment in reducing transmission has

been demonstrated for heterosexual transmission in
the HPTN 052 trial, with supporting evidence from
other types of studies. However, this does not imply
that increased ART coverage will result in substantial
declines in incidence in real world populations.”

“One way to consider the problem is that there is a
series of barriers to overcome for treatment to be
effective in reducing infectiousness.”

“It Is not uncommon for people to drop out at any of
these barriers. Idealised conditions for a treatment-as-
prevention strategy may involve setting targets of 90%
of all people at each barrier progressing to the next
stage. However, as pointed out by Gardner et al.
(2011), this would result in a maximum of just 66% of
HIV-infected people in the population having
suppressed virus.”

Also: Gardner, E.M. et al. Clin Infect Dis 2011; 52: 793-800.



Spectrum of engagement in care among persons
diagnosed with HIV, San Francisco, 2009-2010
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Number of male cases diagnosed with HIV infection by
exposure category, San Francisco, 2006-2011
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Early syphilis among MSM by HIV serostatus,
San Francisco, 2002-2011
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Epidemiologic characteristics of an ongoing syphilis epidemic
among MSM in San Francisco

ORIGINAL STUDY

e “Throughout the 11 years of analytic data, the

Epidemiologic Characteristics of an Ongoing Syphilis overall characteristics of the populations affected by

Epidemic Among Men Who Have Sex With Men, syphilis have been strikingly consistent - older,
at e e mostly white, and MSM, of which approximately

), MPH 60% are HIV infected.”

e “The proportion of patients with syphilis with a prior
syphilis infection increased significantly from 6.6%
[between 2001 and 2002] to 24.9% [between 2007
and 2011]. These data suggest that a small but
important core group of men with multiple episodes

of syphilis may be sustaining on-going syphilis

ot samoer ot | transmission.”

METHODS o “Efforts that target the small core of repeatedly

- infected patients with syphilis may have an impact
on the overall trajectory of syphilis. Furthermore, the
role of HIV positive serosorting in maintaining
endemic STDs also requires further exploration.
Unfortunately, data on serosorting practices among
the general population of MSM in San Francisco are
sparse.”

ases * Wolume 40, Number 1, january 2013

Bernstein, K. T. Sex Trans Dis 2013; 40: 11-17.



MSM living with HIV by diagnosis, treatment and
viral load status in the United Kingdom, 2010
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Delpech, V. “Health system concerns related to TasP and most at risk populations.”
Presented at: International Association of Physicians in AIDS Care, Royal Gardens Hotel, London, June 2012.

Note: Numbers were adjusted by missing information and rounded to the nearest 100.



HIV epidemic in the United Kingdom

HIV and AIDS diagnoses and deaths HIV diagnoses in MSM
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Adapted from: Delpech, V. “Health system concerns related to TasP and most at risk populations.” Health Protection Agency, UK.

Presented at: IAPAC. “Controlling the HIV pandemic with antiretrovirals: Treatment as prevention and pre-exposure prophylaxis.”
Royal Garden Hotel, London, 11-12 June, 2012.




New HIV diagnoses by exposure group: United Kingdom,
2002 - 2011
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HIV and STI Department, Health Protection Agency, Colindale.
“HIV in the United Kingdom: 2012 Overview.”




Beyrer, C. “The global MSM HIV epidemic: Time to act.”

Presented at: The 20" Conference on Retroviruses and Opportunistic Infections (CROI 2013),
Atlanta, USA, 3-6 March 2013.




TasP not associated with reductions in
HIV incidence among MSM in UK

MSM living with HIV by diagnosis, treatment * 40 OOE%HIV;- UK de
' - 26% undiagnose
a'nd w“j iﬂld s@ts. UK' lﬂlﬂ — B0% of diagnosed MSM on ART (84% with
CD4>350)

Access to & retention in care >95% from
2001-2010

= BUT HIV incidence still climbing because

Risk behavior and increasing STis

Low annual testing (only 15— 25%) among MSM
ages 15-5¢6

u ﬂmagnosed - 60%-80% transmissions
Tatal P - b et ! 62% of undiagnosed mifective (VL 13500
copies/mi )
* fgmine wery sl By Cmey sowie N U D b e (00 s JA_-EEL ¢ e 3 el al: = ey
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(Delpech, IAPAC, 2012)

Beyrer, C. “The global MSM HIV epidemic: Time to act.”

Presented at: The 20" Conference on Retroviruses and Opportunistic Infections (CROI 2013),
Atlanta, USA, 3-6 March 2013.



Treatment as prevention (TasP)
Can treatment reduce the transmission of
HIV: Experience from the UK

Dr Valerie Delpech
Health Protection Agency, London

(Public Health England)

flrlealth ‘

Protaction
DY

HIV and AIDS Reporting Section HIV and STI Department, Health Protection Agency - Colindale

Delpech, V. “Treatment as prevention (TasP). Can treatment reduce the transmission of HIV: Experience from the UK.”

Presented at: The third webinar in our series addressing a range of topics in HIV prevention research, hosted jointly by NAM
and AVAC (AIDS Vaccine Advocacy Coalition) “Treatment as prevention: Evidence from Europe and beyond,” 28 March
2013.




Failure of TasP among MSM in the UK?

© Despite substantial progress of ‘test and treat’ prevention policies
over the past decade in the UK, there is no evidence of a reduction
in the incidence of HIV infection in MSM

Reasons

© Declines in safer sex with the introduction of ART
© Continued high rates of undiagnosed

© Low testing rates

© 7High rates of STls

HIV and AIDS Reporting Section HIV and STI Department, Health Protection Agency - Colindale

Delpech, V. “Treatment as prevention (TasP). Can treatment reduce the transmission of HIV: Experience from the UK.”

Presented at: The third webinar in our series addressing a range of topics in HIV prevention research, hosted jointly by NAM
and AVAC (AIDS Vaccine Advocacy Coalition) “Treatment as prevention: Evidence from Europe and beyond.” 28 March
2013.



HIV in MSM in England and Wales: Back to
the drawing board?

“Despite substantial investment in HIV prevention, including increased access to HIV testing
and treatment, around 2500 men are infected every year and there is no statistical evidence
that this rate is decreasing over time. These findings contradict the significant trend towards
earlier diagnosis, as shown by the decline in mean time to diagnosis from 4 years to 3.2
years...”

“Additionally [between 2001 and 2010] testing for HIV in sexual health clinics increased from
around 16,000 to around 59,300 people, diagnoses increased to around 2,500 in 2010, an
estimated 78% of men who have sex with men living with HIV knew their status, the number
of men living with HIV rose to 27,900 and the proportion of men in care who received ART
rose to 80%.”

“Although Birrell and colleagues mainly discuss the evidence regarding HIV testing and
treatment, the analysis also clearly shows that increased testing and earlier treatment is no
quick and easy solution. Given the complexity of the epidemic, a comprehensive response
including the full range of societal and public health interventions will be necessary to reduce
incidence.”

Dr Reuben Granich,

Joint United Nations Programme

on HIV/AIDS (UNAIDS)
Granich, R. Lancet Infect Dis 2013: 13; 279-280. Geneva, Switzerland .



Number of new diagnhoses of selected STls in MSM,
Genitourinary Clinics in England, 2003-2012
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Health Protection Agency. “Sexually transmitted infections and chlamydia screening in England, 2012.”




STl rates are rising to alarming levels in
gay men in England

__ News

Terrence Higoins Trust savs hich

t_2_J | -
gonorrhoea rates among gay men are a
*wakeup call’

TEIence
HIGGINS

THT: Tt is vital that pay and bizexnal men use condoms'

Senual health charity the Temence Higgins Trust has described latest figures showing rates of
= a among Fy men up by a thin

Chiamydis and gemital warts are 8% higher and syphilic diagnasss have msen by 5%.

Roberts, S. Pink News, 5 June 2013.

o Lisa Power, Policy Director at the Terrence Higgins Trust

said: “The rising numbers of almost every STI among gay
men should act as a wakeup call to us all. Unlike
heterosexuals, where most infections are in young people
aged 15-24, gay men are most likely to get STls in their
late 20s and 30s and high levels continue in their 50s. This
IS due to different patterns of sexual behaviour, and more
frequent partner change.”

“We need to remind ourselves that treatment as prevention
works to reduce transmission of HIV, but it doesn’t do
anything to prevent other STls — and sexually transmitted
infections like gonorrhoea and chlamydia actually increase
the risk of HIV transmission, even when someone is on
treatment. As such, condoms remain a key ingredient not
just in protecting against STIs, but also in controlling the
spread of HIV.”

“Gonorrhoea in particular has increased by a third in the
last year in gay men and has tripled since 2009. In the
context of new reports of drug-resistant strains of the
infection, it is vital that gay men use condoms and go for
regular sexual health check-ups to control the outbreak.”



Sexually Transmitted Infection

Protective effect of condoms for HIV and STI prevention

Protective effect of condoms

HIV
Gonorrhoea

Chlamydia
Hepatitis B
Syphilis
Epididymitis

High

High (unless pharyngeal)

High

High

High (if lesions covered by condom)
High (where sexually transmitted)

Chancroid
Lymphogranuloma venereum
Mycoplasma genitalium
Trichomoniasis

Probably high
Probably high
Probably high
Probably high

Herpes
Warts

Moderate (depends on lesion site)
Moderate

Hepatitis C
Donovanosis
Hepatitis A

Unknown
Probably low
Very low (transmission is faecal-oral)

Australasian Society for HIV Medicine. “Australasian contract tracing manual.” 2010; 4t edition. Endorsed: Royal Australasian College of Physicians



Primary prevention is essential to control HIV and
STI transmission in the MSM population

“At present, the priority given to prevention at national and local levels is woefully
iInadequate. This is demonstrated by the disparity in spending between HIV
treatment and prevention. £2.9m will be spent on national prevention programmes
in 2011/12. This spending has been static since 2009/10, and is less than half a
percent of the £762m spent on treatment and care in England in that year.”

“This failure to invest persists despite evidence of the savings that prevention
work could yield. The Health Protection Agency indicated that each infection
prevented would save between £280,000 and £360,000 in direct lifetime treatment
costs. This means that if the estimated 3,000 UK-acquired HIV cases diagnosed
iIn 2010 had been prevented, more than £1.2bn in lifetime costs, would have been
avoided.”

Lord Norman Fowler, House of Lords.

Select Committee on HIV and AIDS in the United Kingdom:

“No vaccine, no cure: HIV and AIDS in the United Kingdom.”
Official Report, HL Paper 188, pp 1- 145, September 2011.



“Have we come to depend so much on the panacea of
the antimicrobial that we have forgotten the lessons of
Semmelwels, Pasteur and Lister? Prevention of infection
must be as important as treatment, and this will require
effort on a global scale.”

“It may yet be the simplest preventive measures that
have the greatest effect for the least cost.”

Susan Maddocks, Deputy Editor,
“Antimicrobial resistance: Global
problems need global solutions.”
Medical Journal of Australia,

18 March 2013



Universal primary prevention response to HIV and
other sexually transmitted infections in MSM







HIV diagnosis rate among MSM in Western European
countries plus Australia, Canada and New Zealand
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Adapted from: Dickson, N.P. “HIV/AIDS epidemic update.” Presented at: ‘HIV clinical update meeting.” Auckland City Hospital, 20 Feb 2009.




New HIV diagnoses among MSM, per 100,000
men aged 15-64, 2003-2011
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ARVs as HIV prevention: A tough road to wide impact

HIVIAIDS

ARVs as HIV Prevention:
A Tough Road to Wide Impact

Shelton, J.D. Science 2011; 334:

1645-1646.

“For ARVs as prevention to have a substantial impact,
very large numbers of those persons testing positive -
most symptom-free - would need to take them voluntarily
and consistently for a lifetime.”

“At the same time, we need to strengthen behavioral risk
reduction and adherence for these high-priority
individuals to avoid compromising ARVs prevention
benefit.”

“Primary prevention suffers from striking underfunding,
especially the core prevention approaches - behavior
change, male circumcision, and condoms.”

“Accordingly, ARVs as prevention must not jeopardise
already precariously low funding for complementary
prevention interventions, particularly the behavioral
ones.”

“ARVs are no ‘magic bullet’. But ARVs best potential is to
contribute to the existing combination arsenal, which,
well applied, can have a major impact in stemming the
global HIV pandemic.”



(1)

(2)

©)

(4)

Conclusion

Actively promote universal condom use for anal sex to
prevent HIV and STI spread in the MSM population.

Encourage regular testing for HIV and STls in the
MSM population.

Facilitate early HIV and STI treatment in the MSM
population.

Implement vaccination for STIs wherever possible in
the MSM population.
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