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he International AIDS Society (IAS) is the world’s leading independent association of HIV
professionals. Our vision is of a global movement of people working together to end the HIV
epidemic, applying scientific evidence and best practice at every level of the HIV response. The
IAS has three goals. We aim to:

T

• Increase knowledge and skills and foster creative solutions to challenges in the response to
AIDS through dialogue and debate.
• Advocate for implementation of effective, evidence-based policies and programmes to
enhance the global response to AIDS.
• Strengthen research capacity, identify research priorities across all disciplines and advocate to
address them.1

An end in sight?
Since the 2005 commitment by G8 leaders – and then all UN Member States – to work towards
universal access to HIV treatment, prevention and care by 2010, many resource-limited countries
have been highly successful in decreasing AIDS-related morbidity and mortality and slowing down
the spread of HIV. The efforts to achieve this scale up have been driven by governments and civil
society in these countries, with much of the resources provided by external partners, in particular
the US PEPFAR2 and the Global Fund to Fight AIDS, Tuberculosis (TB) and Malaria (the Global
Fund). Since its inception in 2002, the investments made through the Global Fund are estimated
to have saved 5 million lives, including through the provision of HIV treatment to 2.5 million
people. The question now facing donors to the Global Fund is how many more lives they are
prepared to save in the next three years – and whether they will make the bold investments
required to make a real change to the future course of the HIV epidemic.
Since the Global Fund was created scientific knowledge has grown substantially. This knowledge,
combined with implementation experience and wise investments, means that many low- and
middle-income countries now have the human and technical infrastructure available to extend the
lives of individuals with HIV and to make a dramatic reduction in HIV prevalence and incidence.
Within the growing body of scientific knowledge there is exciting evidence emerging that shows
that investments in HIV treatment will extend lives and also impact HIV prevention.
The Global Fund has established three funding scenarios which articulate the impact of different
scales of investment on the course of the three diseases (AIDS, TB and malaria). While these
scenarios are helpful, they give limited insights into the range of benefits of HIV treatment scale
up, and have not yet calculated the substantial impact HIV treatment scale up could have on HIV
prevention, and in turn the impact this could have on the future course of the epidemic.
Increasingly, evidence demonstrates that investments in HIV treatment not only save and extend
lives of individuals, but could also bring the epidemic to an end. In this paper we review the impact
of HIV treatment on HIV prevention – and consider the consequences for the Global Fund
Replenishment.
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What is the impact of HIV treatment on HIV prevention?
Ever since effective HIV treatments have been scaled up there have been unhelpful debates
suggesting a dichotomy between treatment and prevention. What is increasingly clear is that the
links between HIV treatment and HIV prevention are more substantial and that creating a sharp
division between treatment and prevention programmes is both inaccurate and counter-productive.
The initial commitment to universal access included a focus on treatment as a means to decrease
AIDS-related morbidity and mortality along with a separate focus on prevention as a means to
decrease rates of HIV transmission. Over the past five years it has become clear that the benefits
of HIV treatment extend far beyond saving the lives of individuals with HIV: antiretroviral therapy
plays a key role in decreasing HIV transmission, and as a result the value of the original universal
access commitment has dramatically increased. Delivering HIV treatment to all who need it could
cut new HIV infections by 30% within five years.3
Of course HIV treatment is by no means the only form of HIV prevention, and must be part of a
combination prevention strategy that encompasses behavioural, structural, biomedical and
community interventions. Yet, as critical funding decisions are being taken that will affect the
capacity of countries to scale up programmes over the next three years, the full range of impacts of
HIV treatment needs to be better understood. Scaling up to reach universal access not only directly
benefits the individual patient; it is also emerging as one of the most effective HIV prevention tools
available, and currently provides the best hope for reversing and ultimately defeating AIDS.
Scaling up treatment has also been shown to have multiple benefits to societies and health
systems while extending life expectancy and retaining economically active individuals in the
workforce. Recent evidence shows that antiretroviral therapy has:
• Reduced the burden of tuberculosis by 60% in people with HIV, and by 20% across the
community as a whole in a South African study. Modelling shows it has the potential to do
the same across nine countries with high HIV and TB burdens;4,5
• Reduced mortality of uninfected children by 83% and orphan numbers by 93% in a Ugandan
cohort when mothers with HIV receive treatment;6
• Reduced hospitalization by 75%-85% in South Africa, Uganda and Brazil, freeing up hospital
beds and staff time to deal with other patients.7
Without sufficient treatment coverage, investments in HIV treatment and prevention will have only
limited impact. Maximising coverage is the most sustainable response. By limiting new infections in the
next five years, treatment costs that would otherwise continue to accrue for decades can be avoided.
The 2011-2013 Global Fund Replenishment period, as well as the upcoming 2010 MDG
(Millennium Development Goals) Summit at the UN, provides donors and other partners with the
first joint opportunity to act on this new evidence, by ensuring support for sufficient resources so
that countries can take their AIDS programmes to scale – meeting the needs of those already
infected with HIV and ultimately slowing and reversing the course of the epidemic.
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The emerging evidence
Interest in the use of treatment to prevent HIV transmission has grown in recent years as evidence
of its potential impact has accumulated. The relationship between levels of the virus in a person’s
blood and the risk of HIV transmission was first established in people not receiving antiretroviral
treatment. The lower a person’s viral load, the less likely they are to transmit HIV.8,9 New evidence
has now been generated to show that reducing virus levels with antiretroviral therapy similarly
reduces the risk of HIV transmission in a variety of settings:
• Antiretroviral therapy can virtually eliminate vertical transmission of HIV wherever it is fully
implemented.10,11 Already HIV treatment is having a direct effect on maternal and infant
mortality in countries with a high burden of HIV. Vertical transmission of HIV could be
virtually eliminated by 2015 if coverage is maximised using the most up-to-date treatment
regimens. PEPFAR estimates that 340,000 children were born HIV-free between 2004 and
2009 due to the preventive effect of antiretroviral therapy.12 As a result, scale-up of
programmes to prevent mother-to-child transmission, including maternal treatment with
three-drug combinations, has been recommended to eliminate vertical HIV transmission.13
• Antiretroviral therapy reduces transmission of HIV in heterosexual couples by over 90%. A
systematic review of 14 studies reporting rates of HIV transmission in serodiscordant
heterosexual couples in relation to viral load and antiretroviral treatment found no cases of
transmission where viral load was undetectable (<400 copies/ml) on antiretroviral treatment,
and a low overall risk of 0.46 transmissions per 100 person-years of follow-up from
antiretroviral-treated patients.14 More recently, a study funded by the Bill & Melinda Gates
Foundation evaluated 3,400 heterosexual HIV serodiscordant couples in seven African
countries.15 All couples were appropriately counselled and given free condoms. Antiretroviral
therapy was initiated when study participants met CD4 count eligibility criteria. Over the next
one to three years, 103 new HIV infections were diagnosed. All but one HIV infection occurred
within untreated couples, an estimated 92% reduction of HIV transmission by antiretroviral
therapy. Further precise, quantitative evidence surrounding the effect of antiretroviral therapy
on HIV transmission is expected to emerge from an ongoing randomized controlled trial of
HIV treatment as prevention involving over 1,700 serodiscordant heterosexual couples
currently underway under the auspices of the US National Institutes of Health (NIH).16
• Antiretroviral therapy has been shown to reduce HIV transmission at the population level. In
Taiwan, the initial roll out of highly active antiretroviral therapy (HAART) was associated with
a 53% reduction in new HIV positive diagnoses between 1997 and 2002.17 In British Columbia,
Canada, new yearly HIV infections decreased by approximately 50% between 1996 and 1999,
coinciding with the introduction of HAART (see chart below).18
In San Francisco a substantial increase in HIV testing and treatment between 2004 and 2008
was accompanied by a decline in new HIV diagnoses, a decrease in the average viral load in
people living with HIV in San Francisco, and a decline in HIV incidence of around one-third in
the same period.19 During this period the proportion of people diagnosed with HIV linked to
care rose to 80%, and by 2008, 90% of these patients were receiving antiretroviral therapy.
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Figure: Trends in HAART recipients and new HIV diagnoses in British Columbia, 1996-2009

Treatment was suppressing viral load to undetectable levels in 75% of these patients by 2008.
As a result of all these factors the average viral load in the community fell significantly, by
around one-third between 2005 and 2008.
• Antiretroviral therapy has been shown to reduce HIV transmission among people who use
injection drugs.20 Analysis of two prospective cohorts of people who use injection drugs in
Vancouver has shown that the average viral load among HIV-infected drug users in the
preceding six months was strongly associated with an individual’s risk of HIV infection during
the period 1996-2007, independent of unprotected sex and syringe sharing. Over the same
period the use of antiretroviral therapy rose from 42.5% in 1996 to 69.6% in 2007 among
cohort members. Across the province of British Columbia, HAART coverage increased steadily
from approximately 2,500 to 5,000 patients between 2004 and 2009.21 This was associated with
a decrease in the number of new HIV infections diagnosed, and a 50% decrease in new HIV
infections diagnosed among people who use injection drugs. Taken together these results
provide a strong rationale for the re-examination of the HIV prevention and treatment
dichotomy, as well as the need for aggressive expansion of HAART among drug users with HIV.
This emerging evidence clearly indicates the urgent need to expand HIV treatment coverage in
order not only to achieve a direct reduction in AIDS-related illness and death but also to achieve
population-level prevention gains that could ultimately lead to the end of the epidemic. The
upcoming Global Fund Replenishment cycle presents a critical opportunity for donors to act on
this evidence, by providing the funding needed to support ambitious, quality programme scale up.
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The potential of HIV treatment as prevention: what mathematical models show
Mathematical models have shown that antiretroviral therapy can have a dramatic impact on HIV
transmission, with substantial cost savings. In 2006, Montaner et al published a basic model in
which all people would be treated after one year of infection and would not transmit HIV while
receiving treatment.22 The cost of treatment was assumed to be US$365 a year. According to this
model global HIV prevalence would decline from 38 million in 2006 to less than 1 million in 2050,
with an average annual treatment cost of US$7 billion per year. The overall cost would be US$338
billion over 45 years.
Building on these findings, investigators based at the WHO published a model in 2008 using data
from South Africa to examine the effects of a universal test and treat strategy in a generalised
epidemic in comparison to the approach of treating all individuals at a CD4 count of 350.23 This
model assumed that all people would undergo annual testing and start treatment immediately,
that antiretroviral therapy reduced the risk of HIV transmission by 99%, and that antiretroviral
treatment and care cost US$727 a year. No effect of other HIV prevention interventions was
factored into the model. If the health system had the capacity to respond in the ways assumed in
this model, the impact on the epidemic could be rapid and substantial. The universal test and treat
strategy is projected to reduce new infections by 95% within ten years and to reduce HIV
prevalence to less than 1% within 50 years – an outcome described as `elimination`.24 Although
initially the universal treatment strategy would cost South Africa three times more than treating
everyone with a CD4 cell count below 350 cells/mm3 (US$3.4 billion a year), the yearly cost would
begin to fall after seven years, and by 22 years the approach would become less expensive than
treating only those with CD4 counts below 350 cells/mm3 (approximately US$1.8 billion).
Modelling by the Infectious Disease Epidemiology Group of Imperial College, London, also highlights
the importance of the interaction between testing frequency, treatment initiation threshold and
behaviour. Although this group’s model broadly confirms the main findings of Montaner et al and
the WHO group, it also emphasises that the impact of HIV treatment scale up strategies are strongly
dependent on the epidemiological context. In settings where there is more sexual mixing between
individuals with high-risk behavioural patterns and those with lower risk patterns, the reduction in
HIV incidence will tend to be lower.25 This group also found that the most cost-efficient model for
reduction of incidence might be to test 80% of the population every three to four years.
Modelling of future treatment costs in British Columbia has examined the potential impact of
different levels of ART coverage within current medical guidelines on HIV incidence and drug costs
in the province.26 Expanding the number of eligible people receiving treatment by 50% would reduce
new infections by 44% and save US$21.5 million in treatment costs within five years. Based on these
findings the province’s Ministry of Health has initiated a HAART Expansion program – known as
Seek and Treat to Optimize prevention of HIV & AIDS – which aims to maximise the number of
people with CD4 counts below 35027 who are diagnosed and receiving antiretroviral treatment.
All these models agree that high rates of HAART coverage have the potential to reduce death rates
and HIV transmission dramatically. Consequently this strategy is potentially cost-averting. Further,
they also agree that failure to achieve sufficiently high coverage – or failure to test frequently
enough – would lead to spiralling treatment costs without a long-term reduction in incidence.
WILL WE END THE HIV EPIDEMIC?

page 5

The Impact of HIV Treatment on HIV Prevention and Implications for the 2010 Replenishment of the Global Fund to Fight AIDS, TB and Malaria

HIV treatment as prevention: a price we can’t afford not to pay
Two broad approaches to maximising the HIV prevention benefit of treatment have emerged. This
has created some confusion, and potential misunderstandings. These approaches are not mutually
exclusive but rather complementary:
• “Universal test and treat” (UTT) aims to test the entire population frequently, and to treat
everyone with HIV.
• “Seek and Treat” aims to maximise the uptake of HIV testing and treatment within current
medical guidelines.
The Seek and Treat approach can be best thought of as an immediate first step towards a UTT
approach, where the resources are initially focussed on ensuring treatment access for those who
need it most. The modelling by WHO suggests that treating everyone with a CD4 count below 350
– the current WHO recommendation – would reduce HIV incidence by around 30%, but would still
result in a larger number of people ultimately on treatment and a higher annual treatment cost
after ~20 years compared with a universal test and treat model.
However, modelling by Imperial College suggests that both the treatment threshold and the testing
frequency have a strong influence on the long-term impact, and that for outcomes short of
`elimination`, UTT is not necessarily the most cost-effective approach. As data accumulate in
support of the UTT approach, the transition from Seek and Treat to UTT could be easily
accommodated. Until then, Seek and Treat offers an immediate way forward, consistent with
current medical guidelines, to improve and extend the lives of people with HIV, also aimed at
decreasing HIV transmission as a realistic short term secondary gain.
While the use of HIV treatment as prevention is emerging as an exciting component of scaled up
AIDS programmes, further research and clarification is needed. The reliability of projections
developed from mathematical models is limited by the accuracy of the assumptions on which a
model is built, and by the realities of implementation. Additional areas of uncertainty range from
questions regarding the accuracy of mathematical models used in recent publications to questions
regarding the acceptability and impact of massive scale up of HIV testing, and of long-term treatment
in people where HIV treatment may not yet medically indicated but is being prescribed to prevent
HIV transmission. Many of these questions will be addressed by studies planned or underway.28

Implications for the response to HIV
Maximising the HIV prevention impact of HIV treatment will require bold investments today in
order to avert long-run costs over the next half century. Now is not the time to scale back
commitments. The global economic crisis has hit the countries worst affected by AIDS hard,
further weakening their ability to cope alone. Now is not the time to stand still. The stand-still
option means millions of new HIV infections, as well as increased potential for substantial HIV
resistance as treatment stock outs grow, and individuals are forced to interrupt their treatment.
This will simply postpone – and likely increase – HIV treatment costs.
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The Global Fund Replenishment process foresees three funding scenarios. Compared to the end of
2009 – where Global Fund resources support 2.5 million people on treatment and 345,000 HIVpositive women to receive PMTCT annually – each scenario proposes a progressively greater
increase in coverage of services. With Scenario 1 (an investment of US$13 billion over the three
year period) by 2013 the Global Fund will support a total of 4.4 million people on HIV treatment –
20% of those in need – and 610,000 HIV-positive women would receive PMTCT each year.
Scenario 2 (US$17 billion) increases the proportion to just over a quarter (27% - 5.8 million people)
of those in need of treatment; and 820,000 HIV-positive women will have the opportunity to
prevent their children acquiring HIV.
It is only the most ambitious Scenario 3 – US$20 billion – which could put the world on track to
achieve universal access and the MDGs. This level of Global Fund resources would provide HIV
treatment to over one third (34%) of those in need, and set the world on track to eliminate HIV
transmission to babies by scaling up PMTCT to reach 76% of HIV-positive women. It is only at this
(and higher) levels of investment that HIV treatment scale up could have the population impact
that would realize the HIV prevention benefits of treatment. This ambitious scenario offers real
hope of substantially reducing the rate of new infections.

As donors and other stakeholders meet in the Netherlands this month for the 3rd Global Fund
Replenishment Meeting, the IAS recommends:
• That donors to the Global Fund make the bold investments required to meet Scenario 3.
All evidence points in the same direction. While the precise benefit of HIV treatment for
prevention remains to be quantified, scaling up treatment in line with current WHO guidance
and consistent with the universal access commitment will result in substantially fewer new
HIV infections.
• That donors continue to invest in the research required to expand knowledge of the impact of
HIV treatment on prevention, the most effective ways to scale up programmes, to protect
human rights, and to meet the needs of communities and individuals involved in programme
scale up.
• That new WHO treatment guidelines – which expand the numbers eligible for HIV treatment
and recommend newer, better tolerated drugs – are implemented in all countries without
delay despite the fact that implementation will result in higher costs for national
programmes. The emerging evidence on the HIV prevention benefit of treatment indicates
that these guidelines have the potential to lead to huge financial savings over time. The donor
community has a fiscal as well as a moral obligation to act on the emerging evidence, which
shows how to scale up effective, comprehensive AIDS programmes and renew the drive for
universal access.
Waiting five, ten or even fifteen years for further data on the impact of HIV treatment as prevention
to accumulate will allow the burden of cost and suffering to escalate. The time for bold action, and
ambitious investments, is now.

WILL WE END THE HIV EPIDEMIC?

page 7

The Impact of HIV Treatment on HIV Prevention and Implications for the 2010 Replenishment of the Global Fund to Fight AIDS, TB and Malaria

References
1
2
3

4

5

6

7

8

9

10

11

12

13

14

15

IAS Strategic Framework, 2010-2014.
President’s Emergency Plan for AIDS Relief.
Granich RM, Gilks CF, Dye C, De Cock KM, Williams BG.
Universal voluntary HIV testing with immediate
antiretroviral therapy as a strategy for elimination of HIV
transmission: a mathematical model. Lancet 2009; 373:
48-57.
Middelkoop K et al. Widespread ART is associated with
decline in TB prevalence. 5th IAS Conference on HIV
Treatment, Pathogenesis and Prevention, Cape Town,
abstract WeLBB105, 2009.
Williams BG, De Cock KM, Granich R, Glaziou P,
Sharma A, Dye C. Antiretroviral therapy for the control
of HIV associated tuberculosis: modelling the potential
effects in nine African countries. Lancet 2010; under
review.
Mermin J,WereW, Ekwaru JP, et al. Mortality in HIVinfected Ugandan adults receiving antiretroviral
treatment and survival of their HIV-uninfected children:
a prospective cohort study. Lancet 2008; 371(9614):
752-759.
The impact of universal access investments is further
discussed in the IAS policy paper Universal access by
2010: scaling up for success.
Quinn TC, Wawer MJ, Sewankambo M et al. for the
Rakai Project Study Group. Viral load and heterosexual
transmission of human immunodeficiency virus type 1.
N Engl J Med 2000; 342: 921-929.
Tovanbutra S, Robison V, Wongtrakul J et al.
Male viral load and heterosexual transmission of
HIV-1 subtype E in northern Thailand. J Acquir Immune
Defic Syndr 2002; 29: 275-283.
von Linstow ML, Rosenfeldt V, Lebech AM, et al.
Prevention of mother-to-child transmission of HIV in
Denmark, 1994-2008. HIV Med. 2010 Feb 8. [Epub].
De Cock KM, Fowler MG, Mercier E, et al. Prevention of
mother-to-child HIV transmission in resource-poor
countries: translating research into policy and practice.
JAMA 2000; 283: 1175-1182.
Ndirangu J, Newell ML, Tanser F, et al. Decline in early
life mortality in a high HIV prevalence rural area of
South Africa: evidence of HIV prevention or treatment
impact? AIDS 2010; 24 (4): 593-602.
Piot P, Bartos M, Larson H, Zewdie D, Mane P. Coming
to terms with complexity: a call to action for HIV
prevention. The Lancet. 2008; 372, (9641): 845-859.
Attia S, Egger M, Müller M, et al. Sexual transmission of
HIV according to viral load and antiretroviral therapy:
systematic review and meta-analysis. AIDS. 2009; 23(11):
1397-1404.
Donnell D et al. ART and risk of heterosexual HIV-1
transmission in HIV-1 serodiscordant African couples: a
multinational prospective study. Seventeenth Conference
on Retroviruses and Opportunistic Infections, San
Francisco, abstract 136, 2010.

WILL WE END THE HIV EPIDEMIC?

16

17

18

19

20

21

22

23

24

25

26

27

28

HPTN 052 Study Monitoring Committee Review,
accessed at http://www.hptn.org/web%20documents/
HPTN052/StudyOversight/HPTN052SMCReviewSumma
ry30Sept2005final.pdf.
Fang C, Hsu H, Twu S, Chen M, Chang Y, Hwang J, Wang
J, Chuang C. Decreased HIV transmission after a policy
of providing free access to highly active antiretroviral
therapy in Taiwan J Infect Dis 2004;190(1): 879-885.
Montaner JS, Hogg R, Wood E, et al. The case for
expanding access to highly active antiretroviral therapy
to curb the growth of the HIV epidemic. Lancet
2006;368(9534):531-536.
Das-Douglas M et al. Decreases in community viral load
are associated with a reduction in new HIV diagnoses in
San Francisco. Seventeenth Conference on Retroviruses
and Opportunistic Infections, San Francisco, abstract 33.
2010.
Wood E, Kerr T, Marshall B, Li K, Zhang R, Hogg RS,
Harrigan PR, Montaner JSG. Longitudinal community
plasma HIV-1 RNA concentrations and incidence of HIV1 among injecting drug users: prospective cohort study.
BMJ 2009;338:b1649.
Montaner J et al. Association of expanded HAART
coverage with a decrease in new HIV diagnoses,
particularly among injection drug users in British
Columbia, Canada. 17th Conference on Retroviruses and
Opportunistic Infections, San Francisco, abstract 88LB,
2010.
Montaner JSG, Hogg R, Wood E, et al. The case for
expanding access to highly active antiretroviral therapy
to curb the growth of the HIV epidemic. The Lancet
2006; 368: 531-536.
Granich RM, Gilks CF, Dye C, De Cock KM,
Williams BG. Universal voluntary HIV testing with
immediate antiretroviral therapy as a strategy for
elimination of HIV transmission: a mathematical
model. Lancet 2009; 373: 48-57.
Granich RM, Crowley S, Vitoria M, et al. Highly active
antiretroviral treatment for the prevention of HIV
transmission. J Int AIDS Soc 2010 13: 1.
Dodd PJ, Garnett GP, Hallett TB. Examining the promise
of HIV elimination by `test and treat` in hyperendemic
settings. AIDS 2010 24(5):729-735.
Lima V, Hogg RS, Montaner J. Expanding HAART
treatment to all currently eligible individuals under the
2008 IAS-USA guidelines in British Columbia, Canada.
PLoS One, in press.
Individuals with CD4 counts above 350 with signs of
rapid disease progression such as high viral load or fast
CD4 decline, together with those with comorbidities
such as hepatitis B or C, or cardiovascular disease, are
also eligible for treatment in British Columbia.
Studies underway include a randomised trial of earlier
versus standard treatment in serodiscordant couples,
due to report in 2012, and feasibility studies of universal
test and treat strategies in South Africa, Uganda and
Zambia. Studies of various `seek and treat` approaches
are taking place in British Columbia, Washington, DC
and the Bronx, New York.

page 8

The Impact of HIV Treatment on HIV Prevention and Implications for the 2010 Replenishment of the Global Fund to Fight AIDS, TB and Malaria

