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Abstract
Thirty years after the discovery of HIV, the epidemic is still a major health concern with no cure in sight. Globally
there are regions with concentrated epidemics where high risk groups drive the HIV incidence rates whereas
regions with a generalized epidemic have the population at large at risk of HIV acquisition. Current HIV prevention
efforts such as HIV testing and counseling, STI treatment and condom use have not been entirely successful. New
biomedical interventions have recently shown to be efficacious in the prevention of HIV in specific populations. It
is evident that, depending on the population groups driving the epidemic, countries need to take stock of their HIV
epidemic and prepare an appropriate response using a combination of current and new biomedical HIV prevention
interventions to minimize HIV incidence.

Keywords: HIV; Prevention; Epidemiology
Abbreviations: HIV: Human Immunodeficiency Virus; STIs:
Sexually Transmitted Infections; MSM: Men that have Sex with Men;
IDU’s: Injecting Drug users; ART: Anti-Retroviral Therapy; RCTs:
Randomized Control Trials; HCT: HIV Counselling and Testing; NSPs:
Needle and Syringe Programs; OST: Opioid Substitution Therapy;
MIRA: Methods for Improving Reproductive Health in Africa; HSV-2:
Herpes Simplex Virus-2; HAART: Highly Active Antiretroviral Therapy;
RT: Reverse Transcriptase; TDF: Tenofovir Disoproxil Fumarate; FTC:
Emtricitabine; SIV/SHIV: Simian/Human Immunodeficiency Virus;
PrEP: Pre-Exposure Prophylaxis; PIP: Partners In PrEP; VOICE:
Vaginal and Oral Interventions to Curb the Epidemic; DSMB: Data
Safety and Monitoring Board; PMTCT: Preventing Mother To Child
Transmission; MMC: Male Medical Circumcision; FACTS: Follow-on
African Consortium for Tenofovir Studies; SPP: Standard Prevention
Package; TB: Tuberculosis; ARV: Antiretroviral; MARCH: Modeling
And Reinforcement to Combat HIV/AIDS; AEs: Adverse Effects;
MTSW: Male and Transgender Sex Workers
Introduction
Over 60 million men, women and children have been infected
with the Human Immunodeficiency Virus (HIV) globally and over
25 million have died [1]. The global HIV epidemic peaked in 1999.
Between then and 2009, the number of new infections decreased by
19%. The current estimate is that there are approximately 34 million
people living with HIV globally [2-4]. In 2010, approximately 2.7
million people became newly infected with HIV, one fifth less than
in 1999, where there were approximately 3.1 million new infections.
There are approximately 15 million people living with HIV in low- and
middle-income countries who require treatment, of which 6.6 million
had access to treatment as of the end of 2010. The number of people
receiving treatment globally has increased 13-fold since 2004. This
increased access to treatment has resulted in a 19% decline in deaths
among people living with HIV between 2004 and 2009 and the HIV
incidence has fallen by more than 25% between 2001 and 2009 in 33
countries (22 of which are in sub-Saharan Africa). A combination of
factors has caused this trend, including the natural course of epidemics
and the effect of HIV and treatment prevention efforts [3-5].
A remarkable aspect of the spread of HIV is its heterogeneity across
socially and geographically defined populations [6]. These variations
cannot be explained by chronological differences in when HIV was
first introduced into natural populations or regions. The spread is also
J AIDS Clinic Res

characterized by sharp variations between socially defined groups (such
as men that have sex with men (MSM) and injecting drug users (IDUs)
[6]. Data also suggests an increased risk of HIV infection with episodic
recreational drug or alcohol abuse. The probability of HIV acquisition
is increased by: the population prevalence of HIV; concurrent sexual
relationships; partner change; sexual practices; the presence of other
sexually transmitted infections (STIs) and population mobility patterns
for economic or other reasons [7].
The global pandemic follows two broad patterns, the first being a
generalized epidemic with heterosexual transmission as the primary
driver of HIV infection in the population. In these epidemics HIV is
firmly established in the general population (the HIV prevalence in
the general population or in pregnant women is above 1%), regardless
of the presence of sub-populations at high risk (e.g. sex workers) that
may continue to contribute disproportionately to the spread of HIV.
In countries with a generalized epidemic, the sexual networking is
sufficient to prolong an epidemic independent of the high risk groups.
When there is sufficient mixing of these high risk individuals with the
general population, epidemiological ‘bridging’ may take place where the
epidemic might become more generalized and increase swiftly [8-10].
HIV transmission in countries with generalized epidemics is linked to
high levels of heterosexual partner turnover among men and women,
having concurrent sexual relationships and unprotected sex [7,10,11].
While sub-Saharan Africa has a regional generalized epidemic, many
regions with overall concentrated epidemics may have some countries
where the epidemic is more generalized [12]. See below.
The second broad pattern of the HIV pandemic is concentrated
epidemics where HIV disproportionately affects individuals with
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high risk behaviors such MSM, sex workers, migrant workers and
IDUs worldwide [5,7,13-16]. Concentrated epidemics in countries
are defined as those with HIV prevalence of over 5% in at least one
high risk population whose behavior makes them vulnerable to HIV,
and the HIV prevalence in the general adult urban population of that
country is less than 1% [15,17].
Given the worldwide call to reduce the global burden of HIV to zero
new infections [3], it is imperative that each geographical region and
individual countries within these regions take stock of their epidemic,
identify whether their epidemic is generalized or concentrated and
develop a package of appropriate interventions suited to their high
risk population to curb HIV incidence rates. In this paper, we aim
to identify regions with either concentrated or generalized epidemics
and suggest appropriate HIV prevention packages consisting of both
current and new proven biomedical options.

HIV Prevention
Treating HIV infected people with life saving anti-retroviral
therapy (ART) has been hailed a success whereby HIV infection has
now become a chronic, treatable infection improving the survival of
those infected [10]. However, economic analysis suggests that HIV
prevention is more cost-effective than treatment of HIV [18]. HIV
prevention interventions range from the most basic of abstinence, HIV
testing and counseling, behavioral change messages and condom usage
to more sophisticated intervention including biomedical and structural
interventions. Several HIV prevention options have been researched
either through observational studies or randomized control trials
(RCTs) as discussed below.

Behavioral interventions
HIV counseling and testing (HCT): Routine HIV testing and
counseling is the cornerstone of HIV prevention. HIV counseling
and testing provides individuals, couples, and families with the
opportunity to learn their HIV status and receive personalized risk
reduction counseling and further care appropriate to their status. HIV
counseling and testing can also assist communities in addressing issues
of denial, discrimination, stigma and prevention associated with HIV/
AIDS [19,20]. Studies have shown that testing HIV positive resulted
in a significant reduction in high risk behavior, but not among people
testing HIV negative [21]. A Meta analysis of studies conducted
between 1988 and 2003 suggests that MSM showed a reduction in
unprotected anal sex in 4 studies (59, 65, 25 and 59 %); two studies
suggested a reduction in unprotected anal and vaginal sex in both men
and women (63 and 59% in men and 59 and 56% in women); one study
suggested a reduction in oral sex in both men and women after learning
their status (41% in men and 34% in women); and a study in women
showed reduction in unprotected vaginal or anal sex after learning
their HIV status (52%). This Meta analysis showed that on average, a
53% reduction in unprotected anal or vaginal sex is observed in men
and women after learning their HIV status [22]. Being aware of their
status made HIV-positive individuals half as likely to engage in risky
sexual behavior compared to those who were unaware of their HIV
status [21-24].
The use of mobile clinics to provide HIV rapid testing may be
extremely useful for at-risk populations who normally do not seek
care. One study evaluated the usability and post–test counseling rates
of rapid HIV testing services for clients testing at a mobile clinic.
The study showed that rapid HIV testing services may enhance the
effectiveness of mobile STI/HIV clinics [25].
J AIDS Clinic Res

Delaying sexual debut: In women, a correlation has been shown
between early age at sexual debut and subsequent risky sexual behaviors
[26], such as decreased contraceptive and condom use, having multiple
partners and higher incidence of sexually transmitted infections
[27,28]. A study in Malawi showed an association between having
sex at an early age and the incidence of HIV infection [29], while a
household survey in South Africa revealed that 7.8% of women aged
15-24 had sexual intercourse by age 14, and risk of HIV infection was
significantly increased if a woman had been sexually active for more
than a year prior to the time of the survey [30]. Wand and Ramjee
(2011) recently reported a correlation between the age of sexual debut
and HIV incidence among women in the Methods for Improving
Reproductive Health in Africa (MIRA) trial in Durban, South Africa
[31,32]; most likely attributable to an increased number of sex partners
in their lifetime. The delay of sexual debut may have been one of the
crucial changes in behavior which led to a decline in HIV infection in
Uganda [33,34].
Peer outreach and education: Peer education interventions pass
on knowledge and encourage behavioral change in individuals that
share the same demographic (e.g. age or gender) or risk behavior
characteristics (e.g. sex workers, IDUs). This is based on the reasoning
that peers have a strong influence on individual behavior, and that
because the educators are part of the target group, they maintain a
certain level of trust and comfort which allows for candid discussion
around sensitive topics [35]. A systematic review and Meta analysis
of 28 peer education interventions in developing countries showed
a significant increase in HIV knowledge, increased condom use and
reduced equipment sharing among IDUs. Although these programs
demonstrated a moderate improvement of behavioral outcomes, there
was no significant impact found on biological outcomes (such as STI
infection) [35]. In Ahmedabad, India, a HIV prevention program
including outreach, peer education, condom distribution and free STI
clinics was implemented for commercial sex workers. During the 51
month period outreach workers and peer educators would distribute
condoms, encourage commercial sex workers to visit the STI clinic and
promote safer sex practices. They demonstrated that the intervention
decreased HIV transmission by 54% and 51% among the sex workers
and their clients [36]. Similarly, peer educators in Mombasa, Kenya,
were able to increase protected sex among sex workers by providing
condoms; STI and HIV education and facilitating HIV testing,
treatment and care facilities [37]. Another study in Chiang Mai,
Thailand evaluated the efficacy of a best practice, life-skills curriculum
on methamphetamine use, sexual behaviors, and incident STIs with
a peer educator intervention on methamphetamine and HIV risk
behaviors among 18–25 year olds. The authors discovered that both
interventions demonstrated reductions in methamphetamine use,
decreased STIs and increased condom use [38].
The Stepping Stones study was a program using participatory
learning approaches to build knowledge, communication skills and risk
awareness and to encourage critical reflection to improve sexual health.
Although the incidence of HIV was not lowered, the program showed
a 33% reduction in Herpes simplex virus-2 (HSV-2) incidence and
improved several reported risk behaviors in men, such as transactional
sex and intimate partner violence [39].
Mass media: A systematic review of 24 mass media interventions
aimed at changing HIV-related knowledge, behaviors and attitudes
in developing countries. The most commonly reported outcomes
were condom use (17 studies) and awareness of the modes of HIV
transmission (15 studies), followed by reduction in risky sexual
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behavior (8 studies), perceived risk of becoming infected with HIV/
(6 studies), interpersonal discussion about condom use or HIV (6
studies), ability to negotiate condom use (4 studies) and abstinence
from sex (3 studies). The review produced mixed results, and in those
studies where there was statistical significance, the effect size was also
small. However, at least 50% of the studies showed a positive impact
on both the reduction of risky sexual behavior and the knowledge of
HIV transmission [40]. Makgabaneng is a radio program based on the
Modeling and Reinforcement to Combat HIV/AIDS (MARCH); the
strategy implemented a radio serial drama together with community
reinforcement strategies with the aim of promoting the use of PMTCT
services and encourage safer sexual behavior. After controlling for
pregnancy, demographic and other variables, the authors found that
women who could name a PMTCT character in the drama as their
favorite character without prompting were twice as likely to undergo
HIV testing during pregnancy compared to those who did not [41]. The
VISION project was designed to increase the use of family planning,
HIV/AIDS services and child survival using a mass-media campaign
focusing on HIV prevention and reproductive health in Nigeria. The
campaign made use of radio, television and printed advertisements,
and exposure was 59, 24 and 47 % respectively. They found that people
with high program exposure were one and a half times more likely to
have discussed HIV with their partner and over twice as likely to know
that the risk of HIV infection is reduced by condom use [42]. Several
social marketing and health communication programs focusing on
reproductive and HIV prevention programs have been implemented
in Zambia to address reproductive health problems. Van Rossem and
Meekers (2007) found that Zambians who had been exposed to these
radio and television programs were more likely to have ever used a
condom, while men highly exposed to a brand of condoms’ marketing
communication were more likely to have ever used a condom as well as
having worn a condom during their last sex act [43].
Partner reduction: African men and women can often have more
than one concurrent partnership that may overlap for months or years.
A WHO study showed that 55%, 22% and 18% of men in Lesotho,
Zambia and Tanzania respectively, reported having two or more regular,
ongoing sexual partnerships in the previous year [44]. The role of these
concurrent sexual partnerships is recognized as being increasingly
significant for the transmission of STIs, particularly heterosexual HIV.
Empirical and modeling evidence imply that concurrent partnerships
can increase the size of an HIV epidemic, its persistence within
a population and the speed at which it infects a population [45].
Data from nationally-representative surveys conducted in Rwanda,
Zimbabwe, Cameroon and Uganda between 2004 to 2006 (which
included HIV testing of men and women) was examined to assess the
association between multiple sexual partnerships and faithfulness and
the risk of HIV infection. The data showed that the risk of being HIVinfected increased with the number of lifetime sexual partners and
decreased with the level of spousal faithfulness demonstrated [46]. The
prevalence of HIV in Uganda declined considerably subsequent to an
extensive “Zero Grazing” campaign in the 1980’s. Surveys conducted in
1989 and 1995 by the World Health Organization found a greater than
50% reduction in the number of people reporting casual and multiple
partners [47,48]. Partner reduction and fidelity appear to be the main
behavioral changes responsible for the decline in Kenya’s HIV infection
rates. The HIV rate has also dropped in Zimbabwe, Côte d’Ivoire,
Malawi and Ethiopia along with reports of similar behavior changes.
In 2006, Swaziland conducted an aggressive campaign focusing on
the dangers involved with having a ‘secret lover’, and the number
of people reporting two or more partners in the last month halved.
J AIDS Clinic Res

However, there are few established, reproducible strategies to reduce
multiple sexual partners on a large scale. Still, Uganda has shown
that mass mobilization of the community can effectively encourage
behavior change and that combating stigma and partner reduction can
be achieved [47]. Thailand’s “100% condom” approach in brothels was
followed by a twofold reduction in the number of men who reported
participating in commercial and other casual sex. Gay men in the USA
and Europe responded to the risk of AIDS by decreasing their number
of partners. Cambodian surveys showed that the proportion of men
reporting that they had paid sex reduced, as did their HIV infections.
The number of HIV infections in the Dominican Republic have also
declined with men having reported increased condom use with sex
workers and partner reduction [48].

Structural interventions
Structural factors that influence the HIV epidemic have been
defined as social, physical, organizational, cultural, legal, economic or
policy aspects of the environment that impede or facilitate efforts to
avoid HIV infection [49]. Structural factors that can affect HIV risk
are gender inequality and sexual violence, poverty and labor migration
which have been linked to an increased risk of HIV transmission [6,49].
Economic instability and societal transitions may increase sexual
mixing due to survival sex work, migration and increased population
densities in urban areas for example [21]. Structural factors can act as
barriers to individually oriented HIV prevention and care services and
the adoption of HIV-preventive behaviors, such as the fear of HIV/
AIDS-related stigma and discrimination which discourages people
from seeking HIV counseling and testing and from disclosing their
status to their sexual partner [49].
Policy structural factors: Structural approaches to reduce
vulnerability and risk in sex workers have included policy actions
such as the 100% condom use policy implemented by brothel and bar
managers and the police in Thailand and the Dominican Republic
[21,49]. It has been shown that policy-level support and empowerment
strategies for sex workers can improve acceptability, adherence
and coverage of HIV prevention programs by reducing stigma and
discrimination [20]. The best example of successful policy changes by a
country and how they decreased HIV transmission is Uganda. Uganda’s
government committed itself to extensive health education campaigns,
training of trainers, mass media, countrywide messaging and district
mobilization (making use of posters, flyers, videos, competitions,
songs, books, public gatherings and documentaries). This resulted in
changes in social norms, sexual behavior and HIV prevalence [50].
The Cuban state provides free food, shelter and treatment to people
living with HIV and AIDS in sanatoria that keep them separated from
the rest of the Cuban population. Although this has been successful in
curbing their HIV epidemic, the ethical issues of enforced isolation need
to be considered. Research in Uganda and Thailand has highlighted the
link between government acknowledgement of the significance of HIV
and the development of more successful government interventions to
HIV [51].
Economic/Social structural factors: The connection between
economic development and HIV vulnerability has long been
established. An example is the Aksomo dam project in Ghana in the
60’s which contributed to the spread of HIV in the 80’s and 90’s. Men
living in the nearby Krobo area, worked on the construction of the dam
while Krobo women provided services to them, including paid sex.
When the Krobo base was destroyed by the construction of Lake Volta,
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these women and their daughters went overseas to work as sex workers,
which contributed to the spread of HIV in the area. Similarly, in Haiti a
large community was displaced by the building of a large hydroelectric
plant, and their migration produced changes in sexual union and sex
work patterns, putting them at risk of HIV infection [51].
Microfinance programs seek to alleviate poverty by providing
access to credit, savings or business skills. A study in South Africa
showed that an integrated curriculum of gender equity, anti-violence
work and HIV/AIDS education with an existing microfinance program
showed a 55% reduction in domestic violence and higher levels of
HIV-related communication by women. Women were also more likely
to have accessed HCT and less likely to have had unprotected sex at
their last sexual intercourse [52]. Cash transfer programs are based on
the theory that economic instability and poverty drive risk behavior
in young women. A randomized trial in Malawi showed that girls
receiving cash transfers had a lower prevalence of HIV and HSV-2 than
those who were not (this was linked to school attendance). This is due
to delayed sexual debut, less sexual activity, younger and fewer partners
and reduced transactional sex [20]. Another trial in Tanzania suggested
that both men and women receiving monetary incentives had a 25%
lower incidence of infection of STIs than controls. In contrast, another
Malawian study showed no effect in HIV incidence among men and
women who were paid to remain HIV negative [20]. A project in
Nairobi, Kenya, provided women engaged in sex work with relevant
HIV and safe sex education as well as training them in small business
management and providing startup funds for their businesses. Not only
did they see an increase in condom use and a decline in the number of
sexual partners these women had, but the women also experienced an
increased sense of pride and wellbeing [51].
Migration and migrant labor has been long regarded as a
contributory factor in increased risk of HIV transmission and
acquisitions [53]. Migration has played a role in HIV prevalence
among Dominican migrants to the USA, rural to urban migrants in
Zaire and Haiti, female sex workers in Ghana, Thailand, Zimbabwe and
the Philippines and male sex workers and other MSM in Brazil [51].
Political instability aggravates poverty and stimulates migration to
urban areas, where many factors such as STI prevalence, sexual-union
patterns, gender-bias and government inattention to AIDS facilitate
HIV transmission [51].
In South Africa, Ramjee and Gouws (2002) reported an HIV
prevalence of 56% among truck drivers visiting sex workers [54]. In
Tanzania, a project was started to raise HIV awareness, distribute and
promote condom use, reduce the overall number of sexual partners
and encourage peer-based STI/HIV education among truck drivers.
The project found that HIV awareness increased and the number of
condoms distributed increased by 100 000. In Zimbabwe, interviews,
focus groups, and participant observations were conducted with 74
truck drivers. These interviews demonstrated that truck drivers had
a high prevalence of prior STIs and low levels of knowledge about
using condoms as an HIV prevention tool. Prevention interventions
aimed at increasing trucker wages, decreasing their overtime worked
and providing a means by which their spouse and/or family can
accompany them on long trips could reduce HIV transmission in these
groups [51,54]. The Burmese government addressed the vulnerability
of truck drivers by improving the road surfaces, which led to reduced
transportation times and therefore reduced the number of overnight
stops made by the drivers along their route. Australia implemented a
broad-based structural response which successfully managed the HIV
epidemic among MSM and IDUs. These included encouragement and
J AIDS Clinic Res

funding for the active involvement of affected communities, supportive
national and state-level policy and establishment of specific research
centers to inform the response. This has resulted in a willingness
to communicate openly about risk and to reduce harm as well as
contributing to the partnership between policy makers, researchers
and community groups and has contained the epidemic among target
groups [49].
Cultural factors: Stigma and fear of disclosure has been a large
factor in individuals seeking HIV testing and subsequent treatment
and care. Stigma, discrimination, blame, and denial are potentially the
most complicated aspects of HIV/AIDS to address, however addressing
them is essential to preventing HIV transmission and lessening the
effects of the disease on individuals, families, and communities. Stigma
can occur at different levels, including interpersonal, community,
institutional (e.g. workplaces, schools and health facilities) and
legislative levels. General interventions addressing stigma have focused
mostly on creating changes in individual attitudes, knowledge, and
behaviors rather than broader social and environmental change [55].
Stigma and discrimination also affect the MSM population a great deal.
Same sex relationships are criminalized in 37 of 54 African countries,
and are punishable by death in four of these countries [56].
The Vietnam government realized that stigma was undermining
the countries’ investment in HIV services. They therefore implemented
various community activities, such as implementation of the
action plans with technical support, stigma-reduction sensitization
workshops for authorities and representatives of social organizations,
a workshop for community members to develop their own stigmareduction action plans and monitoring and evaluation of the program
activities. Not only did they see an increase in HIV awareness, but they
found a decrease in value-driven stigma, a decrease in discrimination
and a decrease in fear-driven stigma [57].
Gender inequality: Many structural interventions aim to change
the social norms that worsen HIV vulnerability. Program H in Brazil
encouraged young men to question their traditional gender norms and
encouraged discussion and reflection on the detriment of inequitable
definitions of masculinity and the advantages of more gender unbiased
behavior. The South African IMAGE project aimed to decrease genderbased HIV vulnerabilities like women’s economic dependency on men,
sexual violence and women’s lack of knowledge about HIV and its
transmission. This was done by partnering with a local microfinance
institution to allow women to engage in microenterprises, while
offering them HIV education and a platform to discuss action against
gender-based violence. Not only did the women improve their
household wellbeing and empowerment, but a significant reduction in
gender-based violence was observed [49].

Biomedical HIV prevention
Male circumcision: Male medical circumcision (MMC) as an
HIV prevention option as been hailed as one of the success stories in
biomedical HIV prevention [58]. In the late 1980s, a prospective study
found that HIV was eight times higher among uncircumcised men
than their circumcised counterparts. Numerous cross-sectional, casecontrol and prospective studies were conducted with men in various
parts of Africa that have provided further support for this association
[59]. Three randomized controlled trials revealed that circumcision
provided substantial protective effects from HIV [60-62]. In a South
African trial, male circumcision provided a 60% protection from HIV
infection [60], while it reduced the risk of HIV infection by 50% in
Uganda [62]. The intervention is currently being rolled out in many
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countries in sub-Saharan Africa [63]. Despite a meta-analysis of 17
studies showing that the association between circumcision and HIV
infection among MSM is protective (but not statistically significant)
[64], scientists doubt the efficacy of circumcision preventing HIV
transmission in MSM [65]. The major factor determining the success of
male circumcision in the prevention of HIV transmission is the uptake
and acceptability of male circumcision within traditionally noncircumcising communities in these countries, in addition to availability
of adequate human resources in countries with generalized epidemics
such as Southern and Eastern Africa [66].
Messages should highlight the introduction of safe and affordable
circumcision services as well as mobilize communities in a culturally
sensitive manner highlighting the benefits of the circumcision services
[67]. Studies conducted by Herman-Roloff et al. (2011) reported
that circumcision for adult men was viewed as a barrier to MC
implementation since it was a conception that MC was associated
with adverse effects (AEs). As part of an implementation strategy
for MC, governments are now considering the ideal age for MC;
regarding the concept of MC associated AEs, development as well as
the improvement of communication campaigns campaigns should be
considered. Such campaigns will aid in dismissing misconceptions,
that medical MC results in severe, untreatable AEs [68]. In some
countries such as Uganda, the decision to undertake medical MC is
not solely an individual decision, female partners are also involved
in the decision making process. Therefore, Informational campaigns
should target both men and women on issues surrounding medical MC
[69]. Additionally, the recruitment drive in medical MC embarks on
featuring prominent people such as media personalities, governmental
officials, etc, and then the public will most likely be willing to participate
in the programme [70].
Condoms: Male condoms have been found to be highly effective in
reducing HIV incidence. When used correctly and consistently, they
have been shown to be 95% effective at preventing HIV, but have proven
only 70% effective when not used consistently or correctly. However,
the use of male condoms might be unsuccessful in countries where
gender and social inequalities are widespread and in poor economies.
Although the female condom has demonstrated the prevention of
STIs they have not been evaluated for HIV prevention and tend to be
expensive, unavailable and unfamiliar to women [21]. Golombok and
colleagues (2001) found that the use of water-based lubricants with
condoms reduced the percentage of condom breakage compared to
oil-based lubricants or no lubricants in men that have sex with men
[71], thereby increasing the efficacy of condoms in preventing HIV
transmission in MSM. Several lubricants have been tested in vitro for
activity against HIV and shown to block HIV infection of lymphoma
cells, although this may not translate to protection from HIV during
vaginal or anal sex [72].
Treatment of sexually transmitted infections: Many pathways
by which STIs might increase the susceptibility and infectiousness of
individuals carrying HIV have been identified. The first scientific test
to prove that treatment of STIs could reduce the spread of HIV at a
community level was in the Mwanza district in Tanzania in the early
1990s [6]. This cluster-randomized trial with intensive syndromic
management of bacterial STIs resulted in a 40% reduction in HIV
incidence in treatment versus control populations [73]. Despite
biological evidence for STI treatment as a possible HIV prevention
option, efficacy has not been proven in several randomized controlled
trials [74,75]. Several meta-analysis and observational studies have
demonstrated that HSV-2 infection might increase the risk of HIV
J AIDS Clinic Res

infection [76,77]. Despite this, three large-scale trials demonstrated no
proof of an effect of HSV-2 suppressive therapy on HIV acquisition
[78-80]. Nonetheless, STI treatment remains a critical public health
intervention.
Mother to child transmission of HIV (MTCT): The World
Health Organisation has a four pronged approach to preventing
mother to child transmission (PMTCT) of HIV: 1) HIV prevention in
women of childbearing age; 2) prevention of unintended pregnancies
in women that are HIV positive; 3) prevention of HIV transmission
from women with HIV to their infants using ART; and 4) provision
of treatment, care and support to women that are HIV positive and
their families [20]. Prevention of mother to child transmission has
been a successful intervention in developed countries, where mother to
child transmission of HIV is almost eradicated [21]. PMTCT programs
in most resource-limited countries are delivered in the context of
maternal, newborn and child health services. These services are often a
woman of childbearing age’s only access to HIV prevention, treatment,
care and support services. As part of the four pronged approach,
prevention of HIV can include a wide variety of interventions delivered
to women of childbearing age both at the health facility and in the
community. These can include HIV testing and counseling, education
on HIV and STIs, promotion of condom-based protection and harm
reduction interventions for injection drug users. Second, these health
care facilities are also able to encourage contraceptive use to prevent
HIV positive women from becoming pregnant. Third, PMTCT
programs can assist in preventing transmission of HIV to her infant by
providing HIV testing and counseling for pregnant women and their
partners, clinical assessment to determine the eligibility of mothers for
treatment (CD4 count), antiretroviral therapy for qualifying mothers
for their individual health or antiretroviral prophylaxis for their
infants to inhibit vertical transmission of HIV, safer delivery practices
and counseling about feeding infants and children when a family
member has HIV [81]. The MTCT-Plus Initiative was developed by
the WHO with the aim to provide families in resource-limited settings
with lifelong treatment and care for HIV/AIDS. This program seeks
to decrease the MTCT of HIV, strengthen local health care, promote
VCT and empower people living with HIV/AIDS. The program hopes
to provide integrated services such as family planning, counseling
and to support, clinical care and prevention and, when indicated,
antiretroviral therapy. This program utilizes the WHO guidelines for
ARV eligibility (i.e. CD4 cells <350 cells per mm3 and WHO stage II
or III HIV disease or asymoptomatic adults with ≤ 200 CD4 cells per
mm3 and all adults with WHO stage IV HIV disease) [82]. The WHO
recommend a triple-drug antiretroviral treatment for women who are
eligible for ART and a combination prophylaxis antiretroviral regimen
for women who are not eligible for ART (preferably zidovudine from
28 weeks of gestation; zidovudine, lamivudine, and a single dose of
nevirapine during delivery; and zidovudine and lamivudine for 7 days
after delivery to reduce the development of nevirapine resistance). A
single dose of nevirapine and 1-4 weeks of zidovudine are recommended
for newborn infants. However, the use of single-dose nevirapine alone
is still recommended where more effective regimes are impossible or
inaccessible [83].
Clean needle exchange programs: Various core interventions
can be effective in preventing HIV in IDUs, including the provision
of clean syringes and needles (usually through needle and syringe
programmes; NSPs) to avoid HIV transmission; opioid substitution
therapy (OST) for treatment of opioid dependence, particularly
methadone and buprenorphine, which leads to reductions in drug
injection and HIV risk behaviours; and other forms of drug treatment
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might also reduce injecting risk [84]. Injection drug users also face the
risk of sexual transmission of HIV and drug treatment and condom
provision have shown to reduce their sexual risk behavior [84]. Several
distribution models have been developed, including: vending machines
selling injecting equipment; free needle syringe programs, through
fixed and outreach models; distribution of equipment by IDUs or their
peers and sales of injecting equipment, typically through pharmacies
[85]. Several studies have presented a convincing argument that needle
syringe programs can be cost-effective in reducing the spread of HIV
among IDUs considerably without impacting on increasing injecting
drug use at the individual or the societal level [86,87].
Test to treat: This prevention mechanism makes use of ART to
decrease the forward transmission of HIV, since treatment reduces
the HIV viral load and therefore infectiousness. The HPTN052 trial
examined the ability of ART to stop HIV transmission from an index
partner to his or her sexual partner. The study enrolled 1763 couples
in nine countries, where one partner was HIV positive and the other
was HIV negative. It demonstrated a 96% reduction in the number
of HIV transmissions from the HIV positive partner due to early
initiation of ART, when compared to delayed therapy (as per local
standard of care). It is believed that the sustained suppression of HIV1 in the genital secretions resulting from ART is the most probable
mechanism for the prevention of HIV in this study [20,88]. There are
several considerations when employing a test and treat method to HIV
prevention, such as: implementation of universal testing, the stage of
Study population

Location

infection of the HIV-positive individual, behavioral disinhibition, the
benefit to the infected individual, and cost- effectiveness [89].
Pre-exposure prophlylaxis: Highly active antiretroviral therapy
(HAART) usually contains three or more ART medications to treat HIV
and it has radically changed HIV-associated morbidity and mortality
and has improved the quality of life of HIV-infected individuals. The
focus therefore has been on whether antiretroviral drugs could be used
to reduce the epidemic as pre-exposure prophylaxis (PrEP) to prevent
HIV [90,91]. ART has already considerably decreased mother to child
HIV transmission and could possibly be used to prevent the sexual
transmission of HIV by reducing the HIV concentration systemically
or in the genital tract of HIV-positive individuals [90]. ART drugs
currently tested as PrEP are Tenofovir (TDF) and Truvada (TDF/FTC).
A phase II, randomized, double-blinded, placebo-controlled trial,
completed three years ago in Cameroon, Nigeria, and Ghana (the West
Africa TDF trial in 2004), established the safety of daily oral tenofovir
for HIV prevention among high-risk women who also received HIV
testing, counseling, and condoms [92].
This data encouraged public health researchers to conduct efficacy
trials for PreP in high-risk populations around the world. The targeted
populations in these studies are heterosexual men and women, MSM,
discordant couples and IDUs (Table 1). TDF containing products
were used in these trials, comprising TDF alone or in combination
with FTC, and all are assessing daily use with the exception of one

Route of HIV

Intervention

Outcome

Comments

Vaginal

Coitally-dependent
TFV 1% gel (two doses up to 12h precoitus
and postcoitus)

39% protection; 54%
protection calculated
in participants using
>80% of doses

High TFV-DP concentration
in vaginal and cervical tissue
critical for efficacy

Daily oral TDF/FTC

44% protection; 92%
protection calculated for subjects
with detectable drug
concentrations

High TFV-DP concentrations
in rectal tissue might be critical for efficay

63% protection

>30% did not complete
study; cannot draw definitive
conclusions for women and
men separately

transmission
CAPRISA 0042 889 heterosexual women at high
risk of infection, aged 18-40years

South Africa

iPrEX4

2499 MSM at high risk of infection; North and South
approximately 70% of mixed ethAmerica, Thailand,
nicity; mean age in TDF/FTC group South Africa
27-5years

Rectal/penile

TDF25

1200 sexually active adults; 55%
Botswana
male, 45% female; 94% unmarried;
approximately 90% age 21-29years

Vaginal/penile Daily oral TDF/FTC

PIP6

4747 heterosexual serodiscordant
couples; 38% negative-female,
68% negative-male partner, 98%
married; median age 33years

Botswana, Kenya,
Vaginal
Rwanda, South Africa,
Tanzania, Uganda,
zambia

Daily oral TDF or TDF/ 62% protection with
FTC
TDF alone; 73% protection with TDF/FTC

Discordant couples may be a
distinct, unique population

FEM-PrEP7

1951 heterosexual women at high
risk of infection aged 18-35 years

Kenya, South Africa,
Tanzania

Daily oral TDF/FTC

Adherence assessment with
monthly clinical samples to
measure drug concentration
is pending

VOICE

5029 heterosexual
women aged
18-45 years

Uganda, South Africa, Vaginal
Zimbabwe

1763 heterosexual serodiscordant
couples; 50% negative- females,
50% negative-male partner; 94%
married; 61% aged 26-40 years

Bostwana, Kenya,
Malawi, South Africa,
Zimbabwe, Brazil,
India, Thailand

(MTN-003)3

HPTN 0521

Vaginal

Trial discontinued for
futility in April, 2011

Daily oral TDF or daily Oral TDF group disconoral TDF/FTC or daily tinued for futility in
topical TFV gel
September, 2011; TFV
1% gel and placebo gel
groups discontinued
for futility in November,
2011; oral TDF/FTC
group continues

Vaginal/Penile Immediate or delayed
ART in HIV-infected
partner

96% protection

For TDF, the tissue concentration may be critical;
for TFV 1% gel, adherence
analysis is pending

Suppression of viraemia on
therapy assured by routine
monitoring

MSM=Men who have Sex with Men. TDF=Tenofovir Disoproxil Fumarate. TFV=Tenofovir. TFV-DP= Tenofovir Diphosphate.
FTC=Emtricitabine. ART= Antiretroviral Therapy
Source: Angela D M Kashuba, Kristine B Patterson, Julie B Dumond,Myron S Cohen (2011) Pre-exposure prophylaxis for HIV prevention: how to predict success The
Lancet DOI:10.1016/S0140-6736(11)61852-7.
Table 1: Antiretroviral-based HIV Prevention Studies.
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pilot study of intermittent dosing [91]. A recent study (iPrEx) among
MSM showed that a fixed dose of a combination of TDF and FTC
could provide protection of up to 44% [93]. Another group (Partners
in PreP (PIP) [94]) announced the outcome of their interim analysis
which suggested that treatment with either Truvada or Tenofovir of
the HIV-negative partner in HIV serodiscordent couples reduced HIV
acquisition from HIV-positive partner by almost 62% in those taking
Tenofovir and 73% in those taking Truvada. Based on these results, the
study was unblinded to allow all discordant participants in this RCT to
receive the intervention [95]. A smaller study conducted by the Centre
for Disease Control showed that Truvada decreased HIV incidence in
heterosexual men and women [96] (Table 1).
Unfortunately, two studies among women randomized to receive
oral PreP (Truvada in FEM-PrEP and Tenofovir in Vaginal and Oral
Interventions to Curb the Epidemic (VOICE)) failed to show an effect
of oral PrEP on HIV prevention among women in Africa. FEM-Prep
was a phase III, randomized, placebo-controlled clinical trial designed
to assess the safety and effectiveness of a daily dose of Truvada for HIV
prevention in sub-Saharan African women. In April 2011 an interim
review by the Data Safety and Monitoring Board (DSMB) decided
that the study would be unlikely to show effectiveness in preventing
HIV if continued [97]. In September 2011, the VOICE DSMB met
and it was decided that the VOICE trial would be unlikely to show
effectiveness in HIV prevention by the oral Tenofovir arm of the study
and recommended that this arm of the study be dropped [98] (Table 1).
Microbicides for HIV prevention among women: Numerous

Concentrated Epidemic
(≤1%)

Generalized Epidemic
(>1%)

products have been developed for use as microbicides to prevent
transmission of HIV in women. Several potential microbicides
with varying action have been tested for HIV prevention. These
include surfactants [99-101] acid buffers [102], and polyanions [103106]. Unfortunately none were successful. The next generations
of microbicides include the use of antiretrovirals (ARVs) in the
microbicide gel formulation. It was hoped that ARV-containing
microbicides, such as Tenofovir gel, would show more promise
in preventing HIV transmission. The CAP004 study showed that
Tenofovir 1% gel was able to reduce the risk of HIV acquisition by 39%
(95% CI 6-60) [107]. Unfortunately, these results were not replicated
in the large VOICE trial. The VOICE DSMB review in November
2011 found that 1% Tenofovir gel was unlikely to show any effect in
preventing HIV when compared with a placebo gel [108] (Table 1).
Another ongoing trial called FACTS (Follow-on African Consortium
of Tenofovir Studies) will hopefully shed some light on the true effect of
Tenofovir gel in preventing male to female transmission of HIV [96].
Vaccines: Five candidate vaccines have reached the phase IIB or III
clinical trial testing stage: two used recombinant gp120 vaccines, the
Step and Phambili trials used the MRKAd5 HIV-1 gag/pol/nef vaccine,
and a combination prime (ALVAC-HIV) + boost (AIDSVAX B/E)
strategy was used [109,110]. The recombinant gp120 vaccine was tested
in a phase 1/2 trial of a monovalent subtype B gp120 vaccine among
IDUs in Bangkok between 1995 and 1996 and followed by a similar
trial of a bivalent subtype B/E rgp120 vaccine in 1998. These trials
established that rgp120 was immunogenic and safe. Based on these

Region

HIV Prevalence (%)

Population

Intervention

References

Caribbean

1

Sex workers

SPP, PMTCT,PrEP, Test
and Treat

3, 5, 21, 58, 59, 60, 62, 63,
74, 75, 78-80, 90, 91

Central and South America 0.5

MSM, IDU

SPP, NSP, Test and Treat

3, 22, 58, 59, 60, 62, 63,
74, 75, 78-80

Oceania

MSM

SPP, NSP, PrEP, Test and
treat

3, 5, 21, 58, 59, 60, 62, 63,
74, 75, 78-80, 90, 91 ,115

North Africa and the Middle 0.2
East

IDU

SPP, NSP, PrEP, Test and
treat

4,5, 21, 58, 59, 60, 62, 63,
74, 75, 78-80, 90, 91, 115

Eastern Europe and Central Asia

0.8

IDUs, sex workers, MSM

SPP, NSP, PrEP, Test and
treat

3, 5, 21, 58, 59, 60, 62,
63, 74, 75, 78-80, 90, 91,
115, 116

Western and Central
Europe

0.2

IDUs

SPP, NSP, PrEP, Test and
treat

5, 21, 58, 59, 60, 62, 63,
74, 75, 78-80, 90, 91,
115, 116

North America

0.5

MSM

SPP, NSP, PrEP, Test and
treat

3, 21, 58, 59, 60, 62, 63,
74, 75, 78-80, 90, 91,
115, 116

South and South East Asia 0.3

IDUs, sex workers, MSM

SPP, NSP, PrEP, Test and
treat

4, 5, 21, 58, 59, 60, 62,
63, 74, 75, 78-80, 90, 91,
115, 116

Western Africa

2

Sex workers, MSM

SPP, PrEP, Test and treat

2, 3, 21, 58, 59, 60, 62, 63,
74, 75, 78-80, 90, 91

Central Africa

6.3

Sex workers

SPP, PrEP, Test and treat

2, 3, 21, 58, 59, 60, 62, 63,
74, 75, 78-80, 90, 91

Eastern Africa

>5

IDUs, sex workers, MSM

SPP, NSP PrEP, Test and
treat

2, 3, 21, 58, 59, 60, 62, 63,
74, 75, 53-55, 90, 91

Southern Africa

>15

Sex workers

SPP, PMTCT, PrEP, Test
and treat

1, 2, 5, 21, 58, 59, 60, 62,
63, 74, 75, 78-80, 90, 91

0.3

Key:
SPP- Standard Prevention Package (HIV counseling and Testing, Condoms, STI treatment, Safe sex counseling, ±Medical Male Circumcision)
MMC – Medical Male Circumcision
NSP- Needle & Syringe Programs & adherence counseling
Oral PrEP- Tenofovir and Truvada & adherence counseling
Test and treat- ARV for HIV positives & adherence counseling
Table 2: Global AIDS statistics (UNAIDS Report, 2010).
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Eastern Europe & Central Asia
SPP
NSP
PrEP
Test & Treat
Treatment for prevention

western Europe &
North America
Spp
NSP
Oral PrEP
Test & Treat

Caribbean
SPP
Delaying sex Debut
Microfinance
Migrant Labor Intervention
Mobile Clinics
PMTCT
PrEP(Oral & Topical)
Test & Treat

North Africa & Middle East
SPP
NSP
PrEP
Test & Treat
Treatment for prevention

No data

Southern Africa
SPP
Delaying sex Debut
Microfinance
Migrant Labor Intervention
Mobile Clinics
PMTCT
PrEP(Oral & Topical)
Test & Treat

West Central
& East Africa
SPP
NSP
Behaviral
PrEP
Test & Treat

Central & south America
SPP
NSP
TEST & Treat

HIV Prevalence

South East Asia
SPP
PrEP
NSP
Test & Treat
Treatment for prevention

<.1%

.1% - <.5%

5% - <15%

1% - <5%

.5% - <1%

Concentrated Epidemics

Oceania
SPP
NSP
PrEP
Test & Treat
Treatment for
prevention

>15% - 28%

Genralized Epidemics

Key:
SPP - Standerd Prevention Package - HIV Counseling and Testing, Condoms, STI Treatment, Safe Sex Counselling,  Medical Male circumcision
MMC - Medical Male Circumcision
NSP - Needle & Syringe Programs & adherence counselling
PrEP - Pre-exposure Prophylaxis (Tenofovir and Truvada & Adherence Counselling)
Test & Treat - ARV for HIV Positive & adherence couselling (CD4 count below 500)
Ref: Adapted from UNAIDS Global Report 2012

Figure 1: Regional HIV Epidemics and Corresponding Potential HIV Prevention Packages.
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Discordant
Couples
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NSP & Adherence
Counseling

IDUs









-



-

PMTCT



Women

-

Women

Women



-

Sex Workers

Sex Workers

Biomedical:
ARV Prevention
& Adherence Counseling

Sex Workers

MSM

Table 3: HIV Epidemiology, Risk Groups and Potential Prevention Packages.

data, a phase 3 HIV-1 vaccine efficacy trial of AIDSVAX B/E (VaxGen)
was conducted [111]. The Step Study was a randomised, placebocontrolled, phase II study evaluating the efficacy of the MRKAd5
HIV-1 gag/pol/nef vaccine in HIV-1 negative individuals who were
at high risk of HIV-1 acquisition in North America, South America,
the Caribbean and Australia. Adenovirus type 5 (Ad5) vector-based
J AIDS Clinic Res

vaccines are one of the most immunogenic of cell-mediated immunity
vaccines therefore this vaccine consisted of a mixture of rAd5 vectors
expressing the HIV-1 gag, pol, and nef genes [112]. The Phambili trial
tested the same vaccine as the Step study, but in South Africa [109].
The rgp120, Step and Phambili trials indicated neither benefit nor
harm of the interventions in terms of HIV prevention [109,111-113].
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After years of research, scientists saw a glimmer of hope in the vaccine
trial conducted among 16,402 Thai men and women. The results of a
double-blind, placebo-controlled efficacy trial evaluating four priming
injections of a recombinant canarypox vector vaccine (ALVAC-HIV
[vCP1521]) plus two booster injections of a recombinant glycoprotein
120 subunit vaccine (AIDSVAX B/E) in Thai men and women was
announced in 2009. The study showed a vaccine efficacy of 31.2% and
it was believed that the vaccine regimen offered further insight into
future vaccine research [110]. There are currently 17 phase I, 4 phase
I/II and 3 phase II clinical vaccine trials underway worldwide [114].

Factors Driving the Regional HIV Epidemics
Regions with concentrated epidemics
The Caribbean has the highest HIV prevalence of all regions outside
of sub-Saharan Africa, at approximately 0.9% [4]. However, the total
number of people living with HIV in the Caribbean is small and has not
varied greatly since the late 1990s. The main mode of HIV transmission
in this region is unprotected heterosexual sex (paid sex in particular)
[3,5], while IDUs contributes to the spread of HIV in Bermuda and
Puerto Rico [3] (Table 2).
The Central and South American HIV epidemics have changed
little in recent years, with about one third of HIV infected people living
in populous Brazil. The prevalence of adult HIV in Brazil has remained
under 1% for the past decade. HIV is transmitted mostly by networks
of MSM in this region, although social stigma has kept many of these
epidemics hidden. Another main route of HIV transmission in this
region is IDU. The older epidemics in South America are showing that
heterosexual HIV transmission is increasing [3].
Western, Central Europe and North America have shown
evidence of resurgent HIV epidemics among MSM (especially
Germany, Canada, Spain, the Netherlands and the USA) [3]. MSM is
the most important mode of transmission in this region, followed by
heterosexual transmission, with IDU transmission having declined,
although it remains the main mode of transmission in Estonia, Latvia,
Lithuania and Poland [5].
Reliable data on the HIV epidemics in North Africa and the Middle
East are scarce and therefore difficult to track. The available evidence
points to increases in HIV prevalence, new HIV infections, and
AIDS-related deaths. With the exceptions of Djibouti and southern
Sudan, the HIV prevalence is low. Injection drug use is thought to be
highest in the Islamic Republic of Iran. Contaminated drug-injecting
equipment play a role in the epidemics of Algeria, Egypt, the Libyan
Arab Jamahiriya, Oman, Morocco, the Syrian Arab Republic, Lebanon,
and Tunisia [4,5].
The number of people in Eastern Europe and Central Asia living
with HIV has almost tripled since 2000 and reached an estimated
total of 1.4 million in 2009. The Eastern Europe and Central Asia HIV
epidemics are driven mainly by IDUs, sex workers and, to a lesser
extent, MSM and partners of IDUs [3-5,115,116].
In South East Asia, the number of people living with HIV has been
stable for the last five years. The only country with prevalence close to
1% is Thailand although its epidemic appears to be stable. The HIV
incidence in Nepal, India and Thailand, decreased by more than 25%
between 2001 and 2009, remained stable in Malaysia and Sri Lanka and
increased by 25% in Bangladesh and the Philippines [3,5]. In most of
these regions, the epidemics appear stable, despite the overall trends
hiding important variation in the epidemics, both within and between
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countries when national epidemics are concentrated in a relatively small
number of provinces. For example, in China, five provinces report just
over half (53%) of the people living with HIV, and HIV infection levels
in one of Indonesia’s provinces are 15 times greater than the national
average [4]. As the Asian epidemics mature, HIV is spreading more
widely, in particular to the female partners of IDUs and the clients of
sex workers [3,5]. IDU, paid sex, and MSM are the main methods of
HIV transmission in the Asian epidemics [4,5,115,117].
Despite a relatively small HIV epidemic in Oceania, the number
of people living with HIV in this region almost doubled between 2001
and 2009. However, the number of people newly infected with HIV has
begun to decrease. The Oceania HIV epidemics are driven mainly by
sexual transmission, with unprotected heterosexual intercourse being
the main mode of transmission with MSM predominating in the smaller
Pacific countries, Australia and New Zealand. In Papua New Guinea’s
epidemic, paid sex appears to be routine among mobile populations
(such as migrant workers, transport workers, and military personnel).
IDU is a minor factor in the epidemics in this region, except among the
aboriginal people in Australia [3,5,115].
Interventions : Regions with concentrated epidemics need to tailor
their HIV prevention efforts to suit the high risk groups that are driving
the epidemic. Individual risk assessment to tailor appropriate packages
is critical to restricting the spread of the virus. In addition to providing
the standard prevention package (SPP) of HCT, STI treatment, condom
promotion, optional MMC for men, and behavior change counseling,
additional biomedical and structural interventions are needed (Figure
1, Table 3).
Men that have sex with men: The main risk of HIV acquisition
in MSM remains unprotected receptive anal intercourse, which needs
to remain the primary focus of interventions. Therefore condom
promotion and the use of water-based lubricants remain the most
vital intervention in preventing HIV transmission in MSM. Behavioral
interventions, treatment of STIs, the provision of non-discriminatory
VCT services and decriminalization of homosexuality are also
important interventions in HIV prevention for MSM [118,119]. In
addition, MSM will require SSP treatment for prevention, PrEP and
access to appropriate health infrastructure.
Sex workers: Female sex workers should have access to SPP plus
mandatory 100% condom use programs, interventions to reduce
stigma and appropriate health infrastructure to access care. Should oral
or vaginal PrEP be efficacious in women then this additional method
should be added to the prevention arsenal. Although far fewer in
number when compared to female sex workers, transsexuals and men
also engage in sex work in diverse social and cultural settings. Evidence
suggests that male sex work is not a phenomenon that is limited only
to certain regions. Although there is limited information on male sex
workers from developing countries, there have been substantial reports
in various countries in Latin America, Asia and Africa, as well as in
most Western countries. Male sex workers frequently report sexual
contacts both with male and female partners, representing a potential
for heterosexual and homosexual transmission [120].
Male and transgender sex workers (MTSW) in Sub-Saharan
Africa often engage in sex work for financial reasons and are therefore
at high risk of HIV infection. Criminalization of homosexuality and
marginalization are the driving forces for underground male sex work
and therefore make it increasingly difficult to access MTSW with HIV/
AIDS prevention initiatives. A study of male sex workers in Mombasa,
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Kenya found that less than 50% of male sex workers surveyed
consistently used condoms with their male clients. Low condom use
among MTSW is of concern because of the increased risk of HIV
transmission associated with anal sex. Male sex workers are also found
to have low condom use rates with their female clients [121]. In the
Dominican Republic, male sex workers have been identified as a high
risk group for HIV infection, due to the secret nature of their work and
lack of prevention programmes. The driving force for male sex work
in this region is high unemployment rates in rural areas leading to
migration to urban areas, and the profitable sex tourism industry [122].
Injection drug users: IDUs will benefit from SPP, needle exchange
programs, methadone treatment programs, treatment for prevention
and PrEP. An additional structural intervention will be needed for
non-discriminatory access to health care.
Mobile populations: Mobile populations will benefit from SPP
plus interventions preventing them from participating in unsafe
transactional sex (such as increased wages, decreased travel time,
spouses accompanying mobile employees and work place counseling
programs). These specific interventions will be dependent on cost,
adequate infrastructure, human resources and non-discriminatory
HIV prevention delivery.
Regions with generalized epidemics
HIV prevalence in West Africa remains comparatively low, with
the adult HIV prevalence estimated at 2% or under in 12 countries in
2009 (Democratic Republic of the Congo, Gambia, Benin, Burkina
Faso, Ghana, Liberia, Mali, Guinea, Niger, Senegal, Mauritania and
Sierra Leone).
In countries in central Africa, HIV prevalence exceeds 2 percent
only in Cameroon (5.3 percent), Côte d’Ivoire (3.4 percent), Gabon
(5.2 percent), and Nigeria (3.6 percent). Although Senegal as a national
HIV prevalence of 0.9%, a high of 30% among commercial sex workers
have been reported in one of its urban centers [2,3].
HIV prevalence has either decreased or remained stable in many
countries in East Africa. In this region, national epidemics vary from
country to country with the main form of HIV transmission being
heterosexual sex. Prevalence in Kenya, Tanzania, and Uganda exceeds
five percent (6.3 percent, 6.2 percent, and 5.4 percent, respectively).
Unprotected sex between MSM was linked to almost 20% of new HIV
infections in Senegal and 15% in Kenya and Rwanda. Injecting drug
use plays a part in some of the regions epidemics (Kenya, Mauritius,
and the United Republic of Tanzania) although it is a relatively recent
phenomenon [2,3] In Western, Central and Eastern Africa, paid sex
remains an important factor in HIV transmission.
32% of AIDS deaths have occurred in Southern Africa [1]. 34%
of the global HIV positive population in 2009 lived in 10 countries in
Southern Africa. Southern Africa has approximately 40% of all women
living with HIV. 5.6 million people were estimated to be living with
HIV in South Africa in 2010, the highest in the world. Other southern
African countries have shown a stabilizing or decline in HIV incidence
numbers; the East Africa epidemics have decreased since 2000. A
decline in HIV prevalence among young men and women has been
shown in national surveys from five countries (Botswana, Tanzania,
South Africa, Zimbabwe and Zambia) [4]. This has been due to reported
sexual behavior changes such as postponement of sexual debut,
reduction in casual relationships and consistent condom use in some
of these countries [7]. Most sub-Saharan African HIV transmission is
through heterosexual transmission, although paid sex is also prevalent
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in some countries [2,5,63].
Interventions (Figure 1, Table 3): Appropriate HIV prevention
packages for these high HIV prevalence and HIV incidence communities
remain a challenge. Many studies undertaken in these settings suggest
poor adherence to both behavioral and biomedical interventions
[123,124], with the exception of PMTCT programs which are showing
great success [125]. Coupled with behavioral risks are structural risks
of poverty, migrant labor system, high prevalence of violence and rape
and overburdened health systems [126,127]. Provision of antiretroviral
drugs (ARVs) PMTCT services has improved but remains much lower
in West and Central Africa (23 percent coverage) compared to East
and Southern Africa (68 percent coverage). Due in part to its large
population size, Nigeria has the second largest HIV disease burden in
the world, at 3.3 million, though prevalence is stable (3.6 percent) [2,3].
South Africa in particular, needs a comprehensive HIV prevention,
treatment and care program which can be delivered at a community
level, taking into consideration task shifting whereby nurses and other
health workers are able to provide HIV treatment and care. In addition,
coupled with the raging HIV epidemic is the parallel epidemic of
tuberculosis (TB). The prevention intervention program should
include the SPP, treatment as prevention (if economically possible),
targeted oral and vaginal PrEP (when available in very high risk
groups) and numerous structural interventions such as cash transfers,
empowerment of women, and workplace interventions for migrant
workers, etc. This is a tall order by any means; however it is imperative
that appropriate programmatic interventions are developed urgently.
With the high prevalence and incidence of both HIV and TB, it is
difficult to single out individuals at high risk as defined in other regions.
A family-centric holistic approach of a wellness program integrating
HIV prevention, treatment, and care, together with other health care
needs such as tuberculosis treatment and reproductive health care
is required. The country has developed an HIV/AIDS strategic plan
which is comprehensive in its integration of HIV/TB prevention,
treatment and care [128]. However, the use of additional biomedical
interventions will require a large amount of funding, adequate
infrastructure, excessive monitoring of adherence and human capital.
Other southern African countries have shown a stabilizing or
decline in HIV incidence numbers; the East Africa epidemics have
decreased since 2000. A decline in HIV prevalence among young men
and women has been shown in national surveys from five countries
(Botswana, Tanzania, South Africa, Zimbabwe and Zambia) [4].
This has been due to reported sexual behavior changes such as
postponement of sexual debut, reduction in casual relationships and
consistent condom use in some of these countries [7].

HIV Epidemiology and Prevention
It is abundantly clear that the global epidemic differs by region
as well as by population groups. Known prevention methods such
as abstinence, male/female condoms, STI treatment and safe sex
counseling have not been entirely successful to prevent the transmission
of HIV due to various social, economic, cultural and biological reasons.
The search for new biomedical interventions has resulted in a
flood of successes in recent years. These include MMC, use of oral
PrEP, prevention in HIV-negative individuals, early initiation of
ART in those found to be HIV infected and a proof of concept of an
ARV-based vaginal gel. Given the complexity and variation of the
HIV epidemic in various regions worldwide, the concept of “one size
fits all” prevention package is less likely to be successful. Hence the

Epidemiology and Prevention: HIV

ISSN:2155-6113 JAR, an open access journal

Citation: Ramjee G, Daniels B (2012) Targeted Combination HIV Prevention Packages to Halt the Global HIV Epidemic. J AIDS Clinic Res S4:002.
doi:10.4172/2155-6113.S4-002

Page 11 of 14
recent call for combination prevention strategies tailored to specific
HIV risk profiles identified within countries with either concentrated
or generalized epidemics is the way forward. Each country needs to
acknowledge and accept the driving force in their specific epidemics
and develop and provide an appropriate package of intervention
(Figure 1). The UNAIDS call for “know your epidemic and know your
response” speaks specifically to this [129]. The SPP of HCT, condom
promotion, safe sex counseling, STI treatment, and optional MMC
should be universal. The SPP should be enhanced with appropriate
and manageable biomedical and structural interventions. Each country
needs to balance these interventions appropriate to the population
targeted, putting policies in place to reduce stigma and creating an
environment which reduces vulnerability and increased uptake of
proven HIV prevention interventions. Many of the interventions will
require cost-effective analysis, monitoring and reevaluation as well as
sustainability.
Mathematical modeling has identified the impact of individual
HIV prevention options on HIV incidence [130]; however there is
also a need to identify the most cost-effective intervention. MMC is
cheap, considering that it is a once-off procedure and the implication
it has on averting future health burdens [62,131,132]. MMC can be
made available whereas other biomedical interventions will require
identification of particular risk profiles, regular HIV testing, extensive
adherence counseling, monitoring of resistance, and identifying people
with acute infection (who are likely to be highly infectious for the first
five months) and treating them to suppress the viral load and therefore,
infectiousness would have a significant impact on HIV incidence.
Scaling up of SPP plus other biomedical interventions will be critical.
The challenge is that unless people are being tested on a regular
basis, we will not be able to identify them in a non-research setting.
Community-wide education, acceptability, access and addressing
cultural sensitivities, will be critical to uptake of combination HIV
prevention options to curb the epidemic.

Conclusion
It is evident that the epidemiology of HIV varies globally with
each region having an epidemic profile of either being concentrated
or generalized. Putting appropriate HIV prevention packages in
concentrated epidemics appears to be easier due to the availability of
data of highly efficacious interventions appropriate for the population
with this high risk profile.
Scaling up of SPP, use of oral PrEP in discordant couples and
MSM, PMTCT, and needle exchange programs for IDUs may have
an impact on the spread of HIV. Reducing new HIV infections in
generalized epidemics is likely to prove more challenging and where
highly efficacious combinatorial approach tailored to specific risk
profiles are needed. Strategically targeting community HIV “hot spots”
with prevention options may be one of the ways of containing the
spread of HIV.
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