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Burden of HIV among men who have 
sex with men 



Key Themes 

 
• Expanding globally in 2012 in high and low income 

countries 
• Marked by high HIV burdens among young men, rapid 

spread and clustering within networks , high frequency 
of dual and multiple transmitted variants 

• Driven by high per-act and per-partner HIV 
transmission probability, sex role versatility, network 
and structural level risks 
 
 

 



Methods 
 

• Comprehensive reviews of HIV among MSM from 
2007-2011 

• Systematic review of the molecular epidemiology 
of HIV-1 among MSM 

• Modeled dynamics of transmission and 
prevention impacts using an agent-based 
stochastic approach 



Global HIV prevalence of HIV in MSM  
compared with regional adult prevalence in 2011 

Source: Beyrer, Baral, van Griensven, Goodreau, Chariyalertsak,  Wirtz, Brookmeyer, The Lancet, 2012 



Global HIV prevalence among MSM, 2007-2011 

Source: Beyrer, Baral, van Griensven, Goodreau, Chariyalertsak,  Wirtz, Brookmeyer, The Lancet, 2012 



HIV incidence among MSM, 1995-2011 

Source: Beyrer, Baral, van Griensven, Goodreau, Chariyalertsak,  Wirtz, Brookmeyer, The Lancet, 2012 



Global surveillance of HIV in MSM, through 2011 

 

Presenter
Presentation Notes
This map shows countries where HIV prevalence among MSM is reported – those are the blue countries.  The other countries do not report such dataIn 2011, only some 87 countries reported prevalence of HIV in MSM.   Data are most sparse for the Middle East and Africa, regions where criminal sanction againstsame-sex behavior can make epidemiological assessments challenging. What we do know is that wherever surveillance is undertaken, new, or newly identified, outbreaks of HIV among MSM are being detected



Risks for Infection among MSM  

• Individual level risks 
• Well described but insufficient to explain epidemics of HIV among 

MSM  

• Network level risks 
• Increased size and lower density networks are associated with 

HIV in China, Australia, and among racial minority MSM in USA, 
UK 

• Structural risks 
• Emerging data of relationship with HIV for criminalization, stigma, 

enacted discrimination in health care settings including blackmail 
with fear of disclosure 



Biological Factors driving HIV Transmission 

• Per act transmission probability of HIV in anal 
sex 
• 1·4% per-act (95% CI 0·2–2·5) 

• 18-fold greater per act probability for HIV in anal sex than 
in vaginal sex 

• 40·4% per-partner probability (6·0–74·9) 

• Sex role versatility with sex between men 
• both insertive and receptive in anal sex increases 

efficiency of HIV transmission in MSM networks 



Modeling Infectivity of HIV among MSM 
with agent-based stochastic simulation 



Modeling Infectivity with agent-based stochastic simulation 
 
 

• Counterfactual experiment 
– If anal sex were as infectious as vaginal sex, all 

other things being equal, how much smaller 
would the HIV epidemic be in specific populations 
of MSM? 



Modeling Infectivity using agent-based stochastic 
modeling  

• Model drivers 
• High per-act transmission rate for anal sex relative to vaginal sex; 
• Unique ability for MSM to be role versatile during sex, 
• Existence of high numbers of partners within a subset of MSM 

• Country-specific inputs 
• Demographics, circumcision prevalence , testing frequencies, ARV 

treatment levels 
• Sexual behaviors within main and casual partnerships 

• Assumptions 
• N= 5000 MSM, HIV prevalence at start 15% 
• USA and Peru, 5 years incidence projection 



Modeling Results for MSM in the USA and Peru 

Source: Beyrer, Baral, van Griensven, Goodreau, Chariyalertsak,  Wirtz, Brookmeyer, The Lancet, 2012 



Results of Stochastic Modeling  

• Transmission probabilities set to those of vaginal intercourse  
• The greatest reductions with swift reductions in incidence by 

greater than 80%, and in some scenarios by as much as 98% 
 

• Role versatility 
• Predisposes MSM to large epidemics 
• Removing this practice so as to mimic a heterosexual population 

reduced incidence by 19–55% 
• Reducing UAI in stable partnerships has impacts but cannot 

control MSM outbreaks, even with higher levels of treatment 
coverage 
 
 

  
 



 
Black MSM  and HIV-Related 
Disparities 
 
 
Gregorio Millett 
Centers for Disease Control and Prevention 
 
 



Presenter
Presentation Notes
This graph displays the racial/ethnic trends during 2005–2008 in the estimated number of diagnoses of HIV infection among young men who have sex with men (MSM) in 37 states and 5 U.S. dependent areas with confidential name-based HIV infection reporting since at least January 2005. Although the racial/ethnic trends of diagnoses of HIV infection among MSM of all ages changed from 2005-2008, the racial/ethnic group most affected each year during this time period among young MSM (aged 13-24) were blacks/African Americans, followed by whites, Hispanics/Latinos, persons of multiple races, Asians, American Indians/Alaska Natives, and Native Hawaiians/other Pacific Islanders. Young black/African American MSM also experienced the largest increase in numbers of diagnoses of HIV infection of all racial/ethnic groups—from 1,841 diagnoses in 2005 to 3,188 diagnoses in 2008. The following 37 states have had laws or regulations requiring confidential name-based HIV infection reporting since at least January 2005: Alabama, Alaska, Arizona, Arkansas, Colorado, Connecticut, Florida, Georgia, Idaho, Indiana, Iowa, Kansas, Kentucky, Louisiana, Michigan, Minnesota, Mississippi, Missouri, Nebraska, Nevada, New Hampshire, New Jersey, New Mexico, New York, North Carolina, North Dakota, Ohio, Oklahoma, South Carolina, South Dakota, Tennessee, Texas, Utah, Virginia, West Virginia, Wisconsin, and Wyoming. The 5 U.S. dependent areas include American Samoa, Guam, the Northern Mariana Islands, Puerto Rico and the U.S. Virgin Islands.�Data include persons with a diagnosis of HIV infection regardless of stage of disease at diagnosis. All displayed data have been estimated.  Estimated numbers resulted from statistical adjustment that accounted for reporting delays and missing risk-factor information, but not for incomplete reporting. Data exclude men who reported sexual contact with other men and injection drug use. Hispanics/Latinos can be of any race.



HIV Risk Behavior & HIV Infection 
Black vs. Other MSM, U.S. & U.K. 



Structural-Level Experiences & Resiliency,  
U.S. Black MSM vs. Other MSM 
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Diagnosed HIV+ 
OR, 2.59 (1.82-3.69) 
 

Undiagnosed HIV 
OR, 6.38 (4.33-9.39) 
 

Health insurance 
coverage 

 OR,0.47 (0.29-0.77) 

>200 CD4  
cells/mm3 before  

ART initiation  
OR, 0.40 (0.26-0.62) 

ART adherence 
OR, 0.50 (0.33-0.76) 

 
 HIV suppression 

OR, 0.51 (0.31-0.83) 

ART utilization/ access 
OR, 0.56 (0.41-0.76) 

 HIV  
Detection 

Viral Suppression 

Disparities Persist Between Black and White 
MSM Throughout Treatment Cascade 

(Millett, The Lancet, 2012) 
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Successes and challenges of HIV 
prevention in MSM 

Patrick Sullivan 

Presenter
Presentation Notes
Thank you to the organizers.  I present today on behalf of my coauthors, who are presented here.



Interventions, Efficacy, and Evidence 

ILI 

GLI NLI 
Condom 
Distribution 

PrEP 

ART 
HIV testing 

Condoms 

nPEP 

ILI: Individual-level behavior change intervention; NLI: Network-level behavior change  
Intervention; GLI: Group level Behavior change intervention.  Size of bubble is  
proportional to strength of evidence. Blue: Behavior change; Green: Biomedical;  
Orange: Structural 

Presenter
Presentation Notes
This slide illustrates categories of HIV prevention modalities for MSM, and depicts them by estimated efficacy and quality of evidence.  Prevention approaches with higher estimated efficacy are higher up on the Y axis; the size of the bubble depicts the quality of evidence, with the largest bubbles representing approaches with the highest quality evidence (“A”) evidence.  What is clear from this depiction is that the strongest quality of evidence if for intervention approaches with the lowest estimate efficacy.  The three large blue bubbles represent ILI, NLI, and GLI, which have grade A evidence, but limited efficacy.  The interventions with the highest estimated efficacy are all biomedical (depicted in green), but have moderate to low quality evidence to support their efficacy.



Where we know what we know 

Presenter
Presentation Notes
This map depicts where reported studies of HIV prevention interventions for MSM have been conducted.  The colors indicate the kind of approach (behavioral or biomedical), and the size of the bubbles indicate the number of MSM included in the study.An important conclusion here is that most published HIV prevention studies have been tested in North America, and, to a lesser extent, Europe.  There have been very limited data reported evaluating the impact of prevention interventions with MSM elsewhere.  Therefore, it is important that we are clear that, although the efficacy of behavior change interventions alone has been modest in North America, their effectiveness may be greater in other parts of the world, where the background levels of clinical and prevention services for MSM has been lower.  This merits further study.



Modeling of Prevention Impact 
• Agent-based, stochastic model 
• Kenya, USA, Peru, India 
• Country-specific parameterization and calibration 
• Three prevention approaches/packages: 

– PrEP 
– Treatment of positives 
– Increased condom use 

• Outcome: Proportion of infections averted after 
10 years 

Presenter
Presentation Notes
To help illustrate the potential impact of brining existing prevention technologies to scale in diverse countries, Co-author Steven Goodreau led a modeling exercise.  We developed agent-based, stochastic models of HIV epidemics among MSM in Kenya, the United States, Peru and India.  We used local data sources where available to build models that were parameterized and caibrated to reflect current epidemic states.  Details of these parameters are available in the online supplement to our Lancet article.  Once the models were calibrated, we simulated the implementation of prevention packages based on oral PrEP, early treatment of HIV positive persons, and increased condom use.  The primary outcome of our models was the cumulative proportion of incident infections averted over 10 years.



Estimated percent of new HIV infections among MSM 
prevented by three prevention approaches, four countries 

Presenter
Presentation Notes
These data reflect the cumulative proportion of HIV infections averted over 10 years with implementation of oral PrEP with 40% coverage of eligible men, early antiretrovirals to cover 40% of eligible men, and increased condom use (replacing 20% of UAI acts with condom-protected AI).  The colored bars represent the average reduction in infections estimated by models in the four countries.  Remember that some variation in estimates is expected because of the stochasticity inherent in the modeling process.  Country and strategy-specific estimates suggest that between one in ten and one in four new infections could be averted using these currently-available prevention technologies.



Cumulative proportion of infections among MSM averted by early 
implementation of antiretroviral therapy for MSM living with HIV 

infection period at 4 levels of coverage in 4 countries  

Presenter
Presentation Notes
This slide depicts the results of modeling for early provision of antiretroviral therapy.  Based on current practices, we modeled the impact of initiating therapy at CD=350 for Peru, Kenya and India, and at CD4=500 (United States).  Here, the blue dots over each country represent the results of an individual model run at 20% coverage.  As indicated by the key, the red, green and purple symbols indicate progressively higher coverage.  As expected, the results indicate that higher coverage of early antriretroviral treatment results in progressively higher proportions of infections averted.



Estimated percent of new HIV infections among MSM prevented 
by oral PrEP at varying levels of adherence, four countries 

Presenter
Presentation Notes
This figure illustrates the concept of packaging of complimentary prevention interventions.  Here, we model the impact on new infections of oral PrEP in each of the four exemplar countries.  The blue symbols are the results of 10 runs per country assuming that PrEP adherence is similar to that observed in the iPrEX study – about 50% of men have sufficient adherence to achieve optimal efficacy of PrEP.  The red and green symbols indicate the results if the proportion of men with sufficient adherence increaser to 70% or 90%, as might be expected if PrEP provision were provided together with an adherence intervention.  Within each country, the estimated impact of PrEP is increased (blue to red to green) when concurrent adherence intervention is provided.



Challenges to Preventing HIV in MSM 

• Prejudice, threats and violence against 
(people thought to be) MSM 

• Lack of training for health care workers 
• Criminalization of same sex behavior 
• Technical challenges to testing prevention 

packages 

Presenter
Presentation Notes
What limits our provision of these prevention technologies?  Around the world, to varying extents, there are challenges to getting the most out of the prevention technologies we have available.  In many countries, prejudice, threats, and violence against MSM – or indeed, those suspected to be MSM – make it risky for men to access health services, including HIV prevention services.  When health care workers do not have appropriate training, and staff in health care centers are not culturally competent, MSM may not disclose that they have male sex partners to their providers, and may not be offered optimal prevention services.  Criminalization of same sex behavior not only discourages men from asking for appropriate medical care and prevention services and supplies, but is also used by governments and even ethics review boards as a justification to exclude MSM from prevention research.  Without addressing these challenges with education, training, cultural sensitization and policy work, we will be unable to achieve appropriate coverage of interventions, because men will not be able to safely present for needed services.Finally, testing the impact of packaged prevention interventions is difficult, because individually randomized designs do not easily allow accommodating the structural, health care sector, and community development activities that are important components of the packages.



Variable 

Fear of Seeking 
Health Care 

Denied Health Care 
Services Blackmailed 

OR (95% CI) OR (95% CI) OR (95% CI) 
P= P= P= 

Diagnosed with an STI 
2.4 (1.4-4.3) 6.9 (3.0-15.6) 1.5 (0.8-2.7) 

<.05 <.001 

Treated for an STI 
2.8 (1.7-4.9) 7.3 (3.3-16.2) 1.5 (0.8-2.6) 

<.001 <.001 

Received recommendation for an HIV test 
1.9 (1.2-3.0) 2.2 (0.98-4.8) 1.8 (1.1-2.8) 

<.05 <.05 

Ever tested for HIV 
1.1 (0.7-1.7) 1.6 (0.7-3.7) 1.0 (0.7-1.6) 

Self-Reported Diagnosis of HIV or AIDS 
2.6 (1.1-6.5) 3.3 (0.9-12.1) 2.7 (1.1-6.6) 

<.05 <.05 

Self-Reported Treatment for HIV 
3.7 (1.6-8.6) 46.1 (17.3-122.8) 5.4 (2.2-13.2) 

<.05 <.001 <.001 

HIV positive 
1.7 (0.9-3.2) 1.2 (0.4-3.6) 0.9 (0.5-1.6) 

Any interaction with health care 2.6 (1.6-3.9) 6.4 (2.5-16.1) 2.1 (1.4-3.2) 
<.001 <.001 <.05 

Univariate analysis of the associations between fear and experienced discrimination 
with sexual health and use of services among MSM in Malawi, Botswana, and 
Namibia. 

data from three countries are pooled 
 

Fay H, Baral S, Trapence G, Motimedi F, Umar E, et al. Stigma, Health Care Access, and HIV Knowledge Among Men Who 
Have Sex With Men in Malawi, Namibia, and Botswana. AIDS and Behavior, Dec 2010: 1-10. 



Uganda:  Structural Violence 

Presenter
Presentation Notes
Today we need to acknowledge that we have failed in too many places to provide even the most basic of services to Gay men. In much of the world, they remain hidden, stigmatized, susceptible to blackmail if they disclose their sexual lives, and criminalized, even in health-care facilitiesLGBT individuals continue to be criminalized for their sexual orientation in more than 80 countries; in many others, they face discrimination in education, housing, employment, family life, and health care. HIV epidemics in 2012 are severe and expanding in MSM globally, in both low-income and high-income country settings.Yet we remain underrepresented in decision making about programs to address our own health[Image from google]



Prevention Summary 
• Our historical approaches to HIV prevention for 

MSM have failed 
 
• Using the tools we have today, with appropriate 

resources, we could prevent at least 25% of new 
HIV infections among MSM in the next 10 years 
 

• Maximizing effectiveness of prevention requires 
abandoning false dichotomies,  smart prevention 
packages, structural changes, and going to scale 

Presenter
Presentation Notes
Our historical approaches to HIV prevention for MSM have failed.  We must do more.As our models indicate, we have in our hands prevention technologies that could prevention at least a quarter of new HIV infections among MSM in the next decade.  Coverage is critical, and achieving adequate coverage will require addressing stigma, discrimination, and criminalization.  Combining prevention intervention is estimated to increase the effectiveness of proven technologies.  So what is holding us back?To realize the impact is required to begin to bend the curve of HIV epidemics in MSM, we will need set aside false dichotomies about behavioral versus biomedical approaches and embrace the concept of complimentary prevention technologies, none of which stands alone as sufficient. Eventually impactful approaches will likely include traditional interventions and treatments, structural changes, and resources to bring services to scale.The critical next steps will be technically difficult, challenging to many communities, and costly. Long-term changes will be required to address laws and policies that frustrate the best practices of public health and HIV prevention.  Generational investments will need to be made to improve the ways that we train medical providers and retrain existing ones to deliver care that is medically and culturally competent for MSM. Altering the trajectory of new HIV infections in MSM will demand a lot. Promising new prevention approaches, recent and increasing acknowledgement of the global HIV challenges for MSM, and emergent emphasis on research and programs for MSM in LMIC are promising signs. Better prevention tools and a strong international commitment to HIV prevention research among MSM must be brought to bear on this critical effort.



Sexual Minorities and Human Rights  
 



Gay/hiv activist 

Presenter
Presentation Notes
From the epidemic’s beginning, gay men, lesbians, and their non-gay allies, have been at the forefront of AIDS advocacy and service delivery, fighting for resources, legal changes, and research. Gay community engagement has a history of advancing responses to AIDS and laying the groundwork for other communities at heightened risk. Here you see the great late gay HIV activist David Kato from Kenya, an ACT UP poster from the 1980s, and an early ACT UP march calling for health care for all[Images from google images]



USD $134 million for condoms and 
lubricant sets a course toward averting 
25% of global MSM HIV infections in 
the next 10 years 

Presenter
Presentation Notes
But lets not forget the basicsAn investment of just $134 million in the coming year could provide enough condoms and lubricant to set a course toward averting 25% of global HIV infections in MSM in the next 10 yearsThis strategy was projected to avert 120 000 infections in just the first year[Photo: google images]



Comprehensive Clinical Care 
 

• MSM should be treated as whole people, not 
just vectors of disease 

• Comprehensive care requires: 
• well-trained clinicians who understand the 

          conditions  that are more common in MSM 
• knowledge that MSM are whole people with 

a range of non-HIV/STD health care needs 
• understanding that provider engagement can 

enable youth and older MSM to develop 
healthier lifestyles when they come out  

Presenter
Presentation Notes
MSM should be treated as whole people, not just vectors of diseaseComprehensive care for MSM requires:well-trained clinicians who understand the conditions  that are more common in MSMknowledge that MSM are whole people with a range of non-HIV/STD health care needsAnd understanding that provider engagement can enable youth and older MSM to develop healthier lifestyles when they come out 



“Gay rights are human 
rights, and human 
rights are gay rights”  

Presenter
Presentation Notes
[looking for higher quality picture]In December of last year, US Secretary of State Hillary Clinton made this statement to the world, and she is among world leaders who acknowledge the crucial connection between advancing human rights achieving better health outcomes The best biomedical and behavior change interventions cannot succeed without spaces in which men can safely seek care and services, communicate openly about their sexual lives, and be supported to adopt available preventive options.discrimination and scarce social support are associated with HIV infection in MSM, and increased attention to the importance of supportive families and educational systems for the healthy development of MSM and other sexual and gender minority youth is fundamental to the success of primary prevention.Programs to address homophobia in schools like those in Brazil will be essential part of doing better against HIV among gay menThis paper asserts that arguments about culture, tradition, or religion cannot be used to override the basic right of all human beings to enjoy bodily security and the right to sexual healthAs affected countries take increasing ownership of the response to AIDS in their borders, donors and all of us must make sure that the rights of sexual minorities, and the HIV related needs of these groups, are protected



The Yogyakarta Principles 

The right to  
 

• the universal enjoyment of human rights 
• the highest attainable standard of health 
• protection from medical abuses 
• found a family 

Presenter
Presentation Notes
The clearest articulation of the universality of human rights for all people is arguably the Yogyakarta Principles of 2006.The 29 Yogyakarta Principles were the result of an expert group drawn from all continents, which reviewed existing international human rights laws and theirapplication to sexual and gender minorities.  Four principles are particularly relevant for MSM and HIVThe right to the universal enjoyment of human rightsthe highest attainable standard of healthprotection from medical abusesfound a family



“…for the LGBT youth out there who are struggling, who are made to 
feel inferior, let me say this: God loves you as you are. He wants you 
to live and to thrive. So please take care of yourself, educate yourself 
about HIV, protect your partners, honor and cherish them.  And 
never let anyone make you feel inferior for being who you are. When 
you live the life you were meant to live, in freedom and dignity, you 
put a smile on God’s face.”   

Presenter
Presentation Notes
Let me end with words from this paper graciously provided by Archbishop Desmond Tutu of South Africa“…for the LGBT youth out there who are struggling, who are made to feel inferior, let me say this: God loves you as you are. He wants you to live and to thrive. So please take care of yourself, educate yourself about HIV, protect your partners, honor and cherish them.  And never let anyone make you feel inferior for being who you are. When you live the life you were meant to live, in freedom and dignity, you put a smile on God’s face.”  This is a time of great hope, a transformational moment – because of new science, and new attention to the needs and rights of LGBT people.  There can be no aids free generation until there is one for gay men and LGBT peopleWorking together, we can make great progress against HIV and advance our rights and the rights and health of others. 
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