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Globally South Africa has the largest HIV epidemic, with an estimated 7.7 million people living with HIV (PLHIV). The burden of HIV
in South Africa varies by age, gender and key population groups. Prevalence is highest among adults between the ages of 15 and
49 years and is higher among females than males. The prevalence rate also varies by province with the highest rates observed in
KwaZulu-Natal, Free State, Eastern Cape, Mpumalanga and Northwest.

While greater access to anti-retroviral treatment (ART) has significantly reduced the number of deaths and new infections, the
number of new infections is still relatively high, highlighting the need for prevention.

Initial prevention strategies focus on behavioural change through increased education and awareness to ensure safer sex, mainly
through peer education, condom distribution and voluntary medical male circumcision (VMMC), all of which are in place with
varying degrees of success. More recently newer approaches are being considered such as pre-exposure prophylaxis (PrEP) and
treatment as prevention (TasP). The major challenge is still behavioural change.

This review sets out to critically evaluate the current and newer approaches. Studies suggest that to achieve greater impact, rather
than targeting the general population, prevention strategies should focus on vulnerable populations and in provinces with the

highest HIV burden.

Introduction

In 2018, South Africa, which has the largest HIV epidemic in the
world, had an estimated 7.7 million people, or 21% of those
globally, living with HIV." The burden of HIV in South Africa
varies greatly across the country by age, gender and for different
key and vulnerable populations. The prevalence is highest
among adults between the ages of 15 and 49 years with rates
of 20.6%, of which 26.3% is among females and 14.8% among
males. This gender disparity in HIV prevalence is most marked
among young adults. The HIV prevalence among 20 to 24 year
olds is three times higher among females (15.6%) than males
(4.8%). The prevalence rate also varies by province. The highest
rates are observed in KwaZulu-Natal (27%) with similar rates in
Free State (25.5%), Eastern Cape (25.2%), Mpumalanga (22.8%)
and Northwest (22.7%) with lower rates in the other provinces
such as Western Cape (12.9%), Northern Cape (13.9%), Limpopo
(17.2%) and Gauteng (17.6%).'2

In 2017, 3.7 million people were taking ART for HIV, which was
only 53% of those eligible for treatment.! Of those on ART, 87.5%
of those aged between 15 and 64 years are virally suppressed.
Initially PLHIV with a CD count of < 350/ul qualified for treatment
with ART and,in 2011, 1.46 million were on ART. Currently anyone
whois HIV positive is eligible for ART and 3.9 million have access.!

As a result of greater access to ART, the deaths due to HIV have
dropped from 681 434 in 2006 to an estimated 150 376 in 2016.
Furthermore, the number of new HIV infections fell during this
period and a higher proportion of PLHIV were diagnosed and
treated.!

However, of concern is that in 2018 an estimated 240 000 people
became newly infected with HIV and there were 71 000 AIDS-
related deaths. The highest incidence was among women (1.5%)
aged 15-24 years, declining slightly with age. Among PLHIV
aged 15 to 64 years who know their HIV status, only 70.6%
are on ART." It is therefore essential to prevent new infections
through primary HIV-prevention strategies® particularly among
vulnerable populations. The Health Sector Prevention Strategy
of 2016* defines “vulnerable populations” as “groups of people
that are particularly vulnerable to HIV infection under certain
circumstances. These include young women and girls, orphaned
and vulnerable children, people in prisons and detention
centres, persons with disabilities, migrant and mobile workers,
and seronegative partners in serodiscordant couples. Young
women refers to girls between the ages of 15 and 19 years and
young women between the ages of 20 and 29 years".

Initial prevention strategies focus on behavioural change,
through increased education and awareness of HIV to ensure
safer sex, mainly through peer education, condom distribution
and VMMC all of which are in place with varying degrees of
success. More recently newer approaches are being considered
such as pre-exposure prophylaxis (PrEP) and treatment as
prevention (TasP). This review sets out to critically evaluate the
current and newer approaches.

Review of strategies for prevention of new infections

The South African government, through national HIV and
AIDS control programmes, in collaboration with international
development agencies, private voluntary organisations, and
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other non-governmental groups has dedicated numerous
resources to developing low-cost interventions to arrest the
spread of HIV and AIDS.*> Many different programmes have
distributed AIDS information leaflets, as well as items such
as badges and stickers. Messages informing people about
the danger of AIDS are regularly broadcast on radio and
television, published in newspapers, displayed on billboards
and performed by local entertainers. These messages are
reinforced through peer educators who visit local entertainment
venues, STD clinics, and work sites to provide AlIDS-prevention
education and distribute free condoms. Millions of condoms
are being made available at the workplace, airports, universities
and other locations.? When many of these interventions were
first conceived, the expectation was that they would induce a
sufficiently large behaviour response to contain the epidemic.

Since the rate of new infections is still relatively high, the question
still remains as to how successful these efforts have in fact been at
preventing new cases. While there are many limitations inherent
in attempting to evaluate the effectiveness of interventions
aimed at HIV prevention, data from various surveillance systems
indicate that current interventions are probably not yet having
a significant impact on the epidemic at the continental or even
the local level.>> Despite the fact that levels of AIDS awareness
are extremely high,? getting people to change their behaviour is
difficult. Factors such as denial, fear, stigma, external pressures,
other priorities, or poverty can sometimes keep people from
adopting healthier lifestyles.

It seems evident now that the focus of HIV-prevention
programmes on preventing HIV transmission should be
implemented through a combination of behavioural, biomedical
and structural strategies selectively targeting the most
vulnerable populations, particularly young women residing in
provinces with the highest prevalence and incidence such as

KwaZulu-Natal, Eastern Cape and Free State.

The current and newer strategies are critically reviewed with the
view of identifying some of their successes and challenges.

Peer educators

A systematic review and meta-analysis of the effectiveness of
peer education programmes as an HIV-prevention strategy in
developing countries, provided evidence that peer education
programmes are moderately effective at improving knowledge
and behavioural outcomes.® However, a limitation identified
in the review and analysis was that many of the study designs
were frequently weak. The conclusion made was that peer
education programmes had some positive impact in reducing
HIV transmission, through better knowledge of HIV, reduction
in needle-sharing, and on condom use. However, in some target
groups there was no significant impact on sexually transmitted
infections (STI) suggesting that condom use was not always
consistent.

Another systematic review? of the evaluation of the effectiveness
of peer education when compared to standard practice or no
intervention, showed that there is little clear evidence of the

effectiveness of peer education concerning HIV prevention,
adolescent pregnancy prevention and sexual health promotion
for young people in either developed, developing, or low- and
middle-income countries.

The challenges of peer education programmes include the
need for adequate resources to ensure consistency and quality
of training for peer educators, balancing the time available for
peer educators and their own needs and for the ability to be
role models when they themselves are experiencing the same
issues.?

Peer education, particularly in South Africa and in other countries,
appears to be successful in creating HIV and AIDS awareness but
only moderately successful in effecting behavioural change. Peer
education should not be regarded as a stand-alone strategy but
as an adjunct to other interventions.’

Condom use

Condoms are 90-95% effective when used consistently, which
is often not the case. If consistently used, condom users are 10
to 20 times less likely to become infected when exposed to the
virus than inconsistent or non-users.®

Consequently, use of both male and female condoms has
the potential to significantly reduce HIV infections and STIs.
However, there is little correlation between the high rates
of reported condom use and marginal reduction of STIs."" In
South Africa evidence suggests that the high rates of reported
condom use may be a result of respondents giving socially
desirable responses; reasons given included politeness, avoiding
criticism and embarrassment.”” Another challenge to condom
use is gender inequality and the threat of gender-based violence
(GBV)."" There are also negative perceptions about the use of
female condoms and of free public sector male condoms which
were seen to be inferior in quality to those commercially available
and socially marketed.?

Condoms are effective when properly used which is not the
case. Condom distribution does not appear to be cost-effective.
This strategy should be revisited with a view of how best to
encourage consistent use.

Voluntary medical male circumcision (VMMC)

There is a substantial body of evidence that VMMC can reduce
the risk of heterosexually acquired HIV infection in men by
approximately 60%.” The trials carried out in Kisumu, Kenya
Akai District, and Uganda showed at least a 53%, 51% and 60%
reduction in risk of acquiring HIV infection, respectively.’> These
results support findings published in 2005 from the South Africa
Intervention Trial, sponsored by the French National Agency for
Research on AIDS, which demonstrated at least a 60% reduction
in HIV infection among men who were circumcised.’> WHO/
UNAIDS recommendations emphasise that VMMC should be
considered an efficacious intervention for HIV prevention in
countries and regions with heterosexual epidemics, high HIV
and low male circumcision prevalence.'* Male circumcision
provides only partial protection, and therefore should be only
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one element of a comprehensive HIV-prevention package which
includes the provision of HIV testing and counselling services;
treatment for sexually transmitted infections; the promotion of
safer sex practices; the provision of male and female condoms
when requested and promotion of their correct and consistent
USe.12’13

Prevention of mother-to-child transmission (PMTCT) of HIV

PMTCT is perhaps the most dramatic and effective of HIV-
prevention interventions. Over the past 15 years South Africa
has made remarkable progress towards reducing mother-to-
child transmission (MTCT) of HIV. National MTCT-prevention
(PMTCT) strategies have brought the risk of infant HIV infection
down from 8% in 2008 to 3.5% in 2010, 2.6% in 2012-2013 and
an estimated 1.4% in 2015; in contrast to the 20-40% infant
HIV infection risk measured in the absence of intervention
strategies.” PMTCT programmes also support safe childbirth
practices and appropriate infant feeding, as well as providing
infants exposed to HIV with virological testing after birth
and during the breastfeeding period, ART for prevention and
effective treatment.’>'¢

Undoubtedly, the PMTCT strategy is highly effective and it is
suggested that it can be furtherimproved by reducing theimpact
of stigma.'® Chiya et al."” have found that PMTCT programmes
must be strengthened by making the healthcare system more
responsive to the experiences of healthcare workers and
pregnant women to ensure effective implementation of changes
to this programme.

Pre-exposure prophylaxis (PrEP)

Post-exposure prophylaxis (PEP) has been used for needlestick
injury in health workers and also for those who have been
subjected to sexual assault.

In contrast, pre-exposure prophylaxis (PrEP) is a daily course of
ARVs such as oral tenofovir disoproxil fumarate (TDF) or oral
TDF co-formulated with emtricitabine (TDF-FTC) and is currently
being promoted as a strategy to protect HIV-negative people
from HIV before potential exposure to the virus. Truvada® is a
single combination pill of ARVs tenofovir and emtricitabine, and
is currently the only drug approved for use as PrEP.'8"°

A clinical trial among HIV-1-serodiscordant heterosexual couples
has shown that, if taken daily and with strict adherence, PrEP is
45% effective for TDF and 75% for TDF-FTC and can reduce the
chances of HIV infection; it is as high as 90% in those where it
was shown that ARVs were present in the plasma.'”” TDF-FTC
combination was also effective in preventing HIV infection in gay
men and other men who have sex with men.' After the initial
studies were completed and the results were known, researchers
conducted further analysis and looked at a sample of people
who were assigned to take TDF in the studies. It was only those
participants who had TDF in their blood samples who were
better protected against HIV.'8'° However, it is important to note
that this ‘post-hoc analysis’ should be interpreted with caution
since it was not one of the original goals of either study.

While it is suggested that perfect adherence is not essential,®
the effectiveness of PrEP is closely linked to adherence. If
someone taking PrEP regularly misses daily doses, their risk
of HIV infection will increase substantially.’®' It is therefore
important that any programme offering PrEP provides it as part
of a combination package of prevention initiatives, based on the
individual’s circumstances together with support and advice on
the importance of PrEP adherence.'®"?

Understanding the rates at which people are able to adhere to
PrEP, and addressing the barriers preventing adherence, will be
crucial to the long-term success of this intervention.?

One study of three cities in the USA reported very different
levels of PrEP adherence among men who have sex with men.
In San Francisco, 52% of participants took PrEP daily compared
to 35% in Washington DC and just 13.5% in Miami.?° A further
27% of those from Miami, 18% from Washington and 4% from
San Francisco only took two doses a week, offering about 70%
protection (compared to over 90% if taken daily). Moreover, 11%,
2% and 4% respectively took just one dose a week, offering very
little protection; and 4.5%, 2% and 0% of participants had no
detectable tenofovir in their blood.?® Without adherence, PrEP
presents enormous challenges and should only be provided to
those who have the motivation to use it properly.

Stigma associated with daily PreP is also a major challenge. PrEP
may be associated or perceived to be associated with high-risk
sexual activity and with other stigmas such as homosexuality,
sex work, and/or drug use.?’

Another of the drawbacks of this approach to HIV prevention
is the not inconsiderable adverse effects, especially when
given to HIV-negative men and women.'®% Also, a potential
disadvantage of PrEP is the generation of drug-resistant viruses
and the resulting loss of treatment options.’®?

Current studies suggest that the PreP studies are a work
in progress and much needs to be done to determine its
effectiveness as a strategy and its cost-effectiveness. The
consensus view in the literature is that it would seem prudent
to only recommended PrEP for certain key affected populations
such as sex workers, certain vulnerable women, men who have
sex with men and people who inject drugs.

It should be noted that while PrEP can provide very effective
protection against HIV, it does not provide protection against
other STls and blood-borne ilinesses such as Hepatitis C, syphilis,
and gonorrhoea.?

Microbicides

Microbicides are gels or creams containing antiretroviral drugs
that are applied to the vagina to prevent HIV infection. Vaginal
microbicides could be relatively effective, aslong as they are used
consistently and correctly. One study, the CAPRISA 004 trial?? in
South Africa, observed after 30 months, 39% fewer infections
generally and 54% among women who were highly adherent,
but its findings have not been replicated?*** and major ethical
concerns have been expressed concerning these studies.?*
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Apart from ethical considerations, these studies show that the
main challenge with microbicides is adherence. The challenge
is in creating a product that women who are at high risk of
HIV infection are able to use regularly and consistently. In this
respect, the issues for microbicides and PrEP are comparable. In
fact, a microbicide gel is essentially a different way to deliver PrEP
and is sometimes referred to as ‘topical PrEP".

In 2016, two large clinical trials seem to have addressed the
challenges developing a vaginal ring that is used monthly.

The Ring Study,? which was undertaken in South Africa and
Uganda, and ASPIRE?* conducted in Malawi, South Africa,
Uganda and Zimbabwe, found that use of a monthly vaginal
ring containing the antiretroviral drug, dapivirine, reduced
rates of HIV acquisition by around one-third overall. In both
studies, women aged over 21 used the ring more consistently
and so more women in this age group were protected from HIV.
However, there was little impact on HIV incidence in women
aged 18-21 as this age group was less likely to consistently
adhere to use of the ring.

The HOPE trial?’ (follow-up of the ASPIRE study), involving around
1 300 women respectively in Malawi, South Africa, Uganda and
Zimbabwe, found a 54% reduction in HIV risk for dapivirine ring
users, compared to non-users. Similarly, the DREAM trial?® which
took place in South Africa and Uganda and involved 900 women,
showed a 54% reduction in new HIV infections. These studies are
the first vaginal ring studies to report above 50% efficiency.

Apart from the risk of developing resistance, the vaginal ring
appears to be effective when adherence is high, particularly in
older women.

Treatment as prevention (TasP) for HIV

Treatment as prevention (TasP) refers to HIV-prevention
methods and programmes that use ART to decrease the risk of
HIV transmission.

Evidence has now shown that individuals on consistent,
effective ART with an undetectable viral load cannot transmit
HIV to others.?”28 With consistent adherence, there is convincing
evidence of the effectiveness of ART in prevention and it can be
used as a public health intervention as well as a patient-specific
strategy.”

The seminal HPTN 0523° study showed the personal and public
health benefits of early treatment in HIV prevention. The study,
involving 1 763 discordant couples, found that early initiation
of ART in the HIV-positive partner reduced cases of onward
transmission to the HIV-negative partner by 96%, compared to
delayed treatment. Early treatment also resulted in 41% fewer
adverse health events for the person living with HIV, compared
to those not receiving treatment. A number of follow-up studies
have also reported significant reductions in HIV transmission
through early initiation of treatment, with new infections
averted as a result.3'32 In 2014, the PARTNER study,3? in which
more than 1 000 couples were enrolled, found no transmissions
within mixed-status couples when the viral load of the positive

partner was undetectable. The four-year study conducted across
14 European countries, which observed mixed-status couples
where the viral load of the HIV-positive partner was undetectable,
found zero transmissions after couples had sex 58 000 times
without a condom. The study, which included both heterosexual
and gay couples, provides good evidence for the effectiveness of
TasP32This evidence for the effectiveness of TasP has led to new
World Health Organization (WHO) guidelines for a‘test and treat’
or ‘treat all’ strategy - increasing testing and treatment coverage
by initiating all people diagnosed with HIV on ART immediately,
regardless of their CD4 count or viral load. This approach seeks
to decrease community viral load and reduce the rate of new HIV
infections.?

This is a key cornerstone of UNAIDS’90-90-90 targets to end AIDS
as a major public health problem by 2030 (90% of all people
living with HIV know their HIV status, 90% of all people diagnosed
are on ART, 90% of all people on ART are virally suppressed).3
The WHO guidelines® indicate that focus should be on specific
population groups in whom the prevention impact is expected
to be greatest such as serodiscordant couples, pregnant women,
and gay couples.?

Undoubtedly TasP should be considered as a key element of HIV-
prevention strategies and as a major contributor to the solution
to ending the HIV epidemic.

However, TasP has had mixed results in Africa. The ANRS 12249
trial®® was the first of five large-scale randomised trials that took
place in rural KwaZulu-Natal looking at the benefits of a universal
test and treat for public health, rather than for the individual or
their partners.

Despite increasing access to HIV testing and getting people
who were on treatment virally suppressed, the results revealed
that those diagnosed often did not link to medical facilities, or
took many months to do so because of challenges experienced
in accessing clinics. Only 49% of people diagnosed ultimately
started treatment. This challenge of linking to care for test and
treat reduced the number of people who went on to achieve
an undetectable viral load to barely 42.4% of the population,
reducing any possible
benefits. A mathematical modelling study estimated that the
implementation of universal voluntary HIV testing and immediate
treatment initiation for adults over 15 years of age would take
more than 50 years to decrease HIV prevalence to 1% in South
Africa.3* However, other trials testing the effectiveness of TasP for
the general population in high HIV-prevalence settings showed
more promising results. The HPTN 071 study (also known as
‘PopART’) was one of the largest ever HIV test and treat trials and
involved around one million people in South Africa and Zambia
between 2013 and 2018.37

population-level  HIV-prevention

Results from the study found new HIV infections were 30%
lower in communities where test and treat was introduced
alongside other proven HIV-prevention measures, compared to
communities that received standard care. However, researchers
found that treatment coverage was lower among young people
(aged 29 and under) and among men. HIV treatment and
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prevention programmes will need to address these coverage
gaps to realise the full potential of test and treat.>” Additional
evidence from Uganda suggests that test and treat is having
a significant impact on the number of people accessing HIV
treatment. Uganda introduced test and treatin 2017.The number
of men beginning treatment increased by 20 000 over a single
year (from 60 000 in 2016 to 80 000 in 2017), while the number of
women increased by 31 000 (from 107 000 to 138 000) over the
same period. The gap between people being newly diagnosed
with HIV and starting treatment has also significantly reduced,
falling by 45% for men and 60% for women.?’ The success of TasP
is highly dependent upon people adhering to their treatment
and linkage to health facilities.?”® Once treatment is initiated
it should not be interrupted since incomplete viral suppression
causes the more sensitive strains of HIV to be suppressed and the
resistant strains, which are harder to treat, to become dominant.
Testing, initiation of treatment and adherence are vital to the
success of treatment as prevention. Adherence to treatment
appears to be a global problem. Therefore, it is essential to
provide support for PLHIV to ensure adherence. One study?’
from Cape Town suggests that community-based approaches
can improve retention rates. This study examined the success
of community adherence clubs, meeting every two months,
consisting of between 25 and 30 people, led by community
health workers supported by nurses. The meetings provided
group counselling, a brief symptom screening, and distribution
of pre-packed ART. Group members were allowed to send a
patient-nominated treatment supporter or ‘buddy’ to collect
their ART at alternating group visits.

The study found this approach was highly effective, resulting in
94% of those taking part in the study adhering to treatment after
a year. In addition, the adherence clubs were associated with a
67% reduction in the risk of people being lost to follow-up.>®

Poor adherence and treatment interruptions also have the
potential to lead to a significant increase in levels of HIV drug
resistance (HIVDR),* as seen in eastern and southern Africa.*!

Consequently, attention must be paid to the HIVDR-contributing
factors such as weak health systems, limited access to viral
load testing and fewer resources for more expensive treatment
regimens, all of which may undermine the benefits of a test and
treat strategy.*?

Steps must be in place in reducing the barriers for effective
implementation of TasP.4'42

While TasP is an effective HIV-prevention strategy there are
potential new challenges emerging around this intervention
which need to be addressed, as listed below:

1. Different levels of readiness exist when it comes to engaging
with HIV services; some are slower than others in moving from
contemplating treatment to ensuring that those patients
ready for treatment start immediately after testing, and
subsequently stay on the treatment programme.

2.The capacity of health services and close access to facilities
needs to be improved; that is, linkage to treatment needs to
be improved.

3. Trust in healthcare providers must be improved and issues of
stigma addressed.

4.Stigma, discrimination and other human rights violations
deter people from seeking testing and treatment and also
compromise their ability to adhere to ART.

Conclusions

In South Africa, HIV is a heterosexual infection that dis-
proportionately affects younger women than men. It is this
population where prevention strategies need the greatest
focus, particularly in provinces with the highest prevalence and
incidence rates, such as KwaZulu-Natal, Free Sate, Mpumalanga,
Eastern Cape and Northwest. It is evident that no single strategy
will be effective in HIV prevention and that a combination of
strategies needs to be in place. Whatever approach is used,
two factors are pertinent to achieving success. For prevention
strategies to make an impact they need to target the most
vulnerable populations and in provinces with the highest
prevalence and incidence. This review has identified two major
barriers for successful prevention of new infections. Adherence
to any of the preventions is the single most important challenge.
Where drug-based interventions are used, poor adherence may
lead to resistance and potential adverse drug events, both of
which can potentially limit the success of prevention strategies.

Behavioural change and abstinence are the obvious and most
effective approaches to prevention. However, abstinence is not
a realistic strategy. In its absence safe sex through condom use
has proven to be effective. However, as shown in this review, for a
host of reasons condom use has limited success, particularly the
use of female condoms. For many women, negotiating safe sex
can be a challenge due to gender inequality and gender-based
violence.

The widespread availability of condoms is not cost-effective and
distribution should perhaps be demand-based and available
through retail pharmacies and public sector clinics. VMMC has
also proved to have significantly reduced the risk of HIV infection
in men and is actively promoted in South Africa with some
success; continued effort needs to be maintained to improve
uptake.

Use of microbicidal gels and rings, while only partially effective,
are fraught with mainly ethical concerns, particularly where
the male partner is unaware that his partner is using the gel
or ring. Adherence and development of resistance are also of
concern. The vaginal ring overcomes some of the problems of
adherence and partner awareness, particularly in older women,
yet development of resistance may be a concern.

Certain partially effective strategies, such as PreP, for reasons of
low adherence, stigma, and adverse effects should be targeted
for vulnerable populations such as sex workers and vulnerable
young women who have sex particularly with older men.
Perhaps PreP should be offered on request through community-
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based programmes. Cost-effective analysis of biomedical HIV
interventions in South Africa suggests that VMMC, vaginal
microbicides and oral PrEP could be cost-effective only for
certain vulnerable populations.** However, PreP appears to be
the least cost-effective.

Undoubtedly, one of the most successful and most cost-
effective* interventions is PMTCT in the prevention of HIV
transmissions during birth and subsequently.

Key to the success of any prevention strategy is “knowing your
status” and this forms the cornerstone of the South African
Department of Health’s national HIV intervention programme.
If all HIV-positive persons are treated with ARVs regardless of
CD4 counts or viral load, then TasP would be the most effective
and cost-effective* prevention measure. Critical for the success
of this approach is adherence. Systemic factors such as financial
resources, ARV availability, linkage to facilities, trained healthcare
professionals and community support structures are also critical
contributing factors for success.

Ultimately, a combination of approaches for the specifically
targeted populations that include condom use, VMMC and
TasP has been shown to be cost-effective. Focus should be on
strategies that are cost-effective such as VMMC, PMTCT and TasP.
Additional strategies that involve PreP should be considered
for vulnerable populations. Underpinning all this is community
involvement, particularly community health workers linked to
clinics and patient support groups.
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