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Global summary of the AIDS epidemic 
December 2008

Number of people living with HIV in 2008		  	

 Total	 33.4 million [31.1 million–35.8 million]  

 Adults	 31.3 million [29.2 million�33.7 million]  

 Women	 15.7 million [14.2 million�17.2 million]   

 Children under 15 years	 2.1 million [1.2 million�2.9 million]  

People newly infected with HIV in 2008		  	

 Total	 2.7 million [2.4 million–3.0 million] 

 Adults	 2.3 million [2.0 million�2.5 million] 

 Children under 15 years	 430 000 [240 000�610 000]

AIDS-related deaths in 2008	  

 Total	 2.0 million [1.7 million–2.4 million] 

 Adults	 1.7 million [1.4 million�2.1 million] 

 Children under 15 years	 280 000 [150 000�410 000]

The ranges around the estimates in this table de�ne the boundaries within which the actual numbers lie, based on 
the best available information.



Introduction

The number of people living with HIV worldwide continued to grow in 2008, reaching an estimated 33.4 million 
[31.1 million–35.8 million]. The total number of people living with the virus in 2008 was more than 20% 
higher than the number in 2000, and the prevalence was roughly threefold higher than in 1990.

The continuing rise in the population of people 
living with HIV reflects the combined effects of 
continued high rates of new HIV infections and 
the beneficial impact of antiretroviral therapy. As of 
December 2008, approximately 4 million people in 
low- and middle-income countries were receiving 
antiretroviral therapy�a 10-fold increase over five 
years (World Health Organization, United Nations 
Children�s Fund, UNAIDS, 2009). In 2008, an 
estimated 2.7 million [2.4 million�3.0 million] 

Source: UNAIDS/WHO. 
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new HIV infections occurred. It is estimated that 
2 million [1.7 million�2.4 million] deaths due 
to AIDS-related illnesses occurred worldwide in 
2008.

The latest epidemiological data indicate that glob-
ally the spread of HIV appears to have peaked in 
1996, when 3.5 million [3.2 million�3.8 million] 
new HIV infections occurred. In 2008, the 
estimated number of new HIV infections was 
approximately 30% lower than at the epidemic�s 
peak 12 years earlier.Figure I
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Consistent with the long interval between HIV 
seroconversion and symptomatic disease, annual 
HIV-related mortality appears to have peaked in 
2004, when 2.2 million [1.9 million�2.6 million] 
deaths occurred. The estimated number of AIDS-
related deaths in 2008 is roughly 10% lower than 
in 2004.

An estimated 430 000 [240 000�610 000] new 
HIV infections occurred among children under 
the age of 15 in 2008. Most of these new 
infections are believed to stem from transmission 
in utero, during delivery or post-partum as a 
result of breastfeeding. The number of children 
newly infected with HIV in 2008 was roughly 
18% lower than in 2001.

This report summarizes the latest data on the 
epidemiology of HIV. The epidemiological 
estimates in this report reflect continued 
improvement in national HIV surveillance 
systems and estimation methodology (see the 
box �Deriving HIV estimates�). In 2007�2008, 
national household surveys with anonymous 
HIV testing components were conducted in 
11 countries, including nine in sub-Saharan 
Africa. Improvements in HIV surveillance and 
information systems not only provide a clearer, 
more reliable picture of the epidemic at the 
global, regional and country levels but are 
also helping national governments and other 
stakeholders to tailor AIDS responses in order to 
maximize the impact on public health.

The epidemic appears to have stabilized in most 
regions, although prevalence continues to increase 
in Eastern Europe and Central Asia and in other 
parts of Asia due to a high rate of new HIV 
infections. Sub-Saharan Africa remains the most 
heavily affected region, accounting for 71% of 
all new HIV infections in 2008. The resurgence 
of the epidemic among men who have sex with 
men in high-income countries is increasingly 
well-documented. Differences are apparent in all 
regions, with some national epidemics continuing 
to expand even as the overall regional HIV 
incidence stabilizes.

Key themes of the 2009 AIDS 
epidemic update
This report is divided into separate chapters that 
summarize epidemiological trends in individual 
regions. While regional differences remain, several 
themes are discernible:

	 AIDS continues to be a major global health priority. 
Although important progress has been 
achieved in preventing new HIV infections 
and in lowering the annual number of AIDS-
related deaths, the number of people living 
with HIV continues to increase. AIDS-related 
illnesses remain one of the leading causes of 
death globally and are projected to continue as 
a significant global cause of premature 
mortality in the coming decades (World 
Health Organization, 2008). Although AIDS is 
no longer a new syndrome, global solidarity in 
the AIDS response will remain a necessity.

	 There is geographic variation between and within 
countries and regions. Although this report 
focuses considerable attention on national 
trends, there are often large variations in HIV 
prevalence and epidemiological patterns within 
countries. The substantial diversity of national 
epidemics underscores not only the need to 
tailor prevention strategies to local needs but 
also the importance of decentralizing AIDS 
responses.

	 The epidemic is evolving. Epidemic patterns can 
change over time. As the regional profiles in 
this report highlight, national epidemics 
throughout the world are experiencing impor-
tant transitions. In Eastern Europe and Central 
Asia, epidemics that were once characterized 
primarily by transmission among injecting 
drug users are now increasingly characterized 
by significant sexual transmission, while in 
parts of Asia epidemics are becoming increas-
ingly characterized by significant transmission 
among heterosexual couples.

	 There is evidence of successes in HIV prevention. 
There is growing evidence of HIV prevention 
successes in diverse settings. In five countries 
where two recent national household surveys 
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were conducted, HIV incidence is on the 
decline, with the drop in new infections being 
statistically significant in two countries 
(Dominican Republic and United Republic of 
Tanzania) and statistically significant among 
women in a third (Zambia) (Hallett et al., in 
press). As previously discussed, the annual 
number of new HIV infections globally has 
declined, and HIV prevalence among young 
people has fallen in many countries (UNAIDS, 
2008). Globally, coverage for services to 
prevent mother-to-child HIV transmission rose 
from 10% in 2004 to 45% in 2008 (World 
Health Organization, United Nations 
Children�s Fund, UNAIDS, 2009), and the 
drop in new HIV infections among children in 
2008 suggests that these efforts are saving lives 
(see the box �The impact of antiretroviral 
prophylaxis to prevent mother-to-child trans-
mission of HIV�).

	 Improved access to treatment is having an impact. 
Antiretroviral therapy coverage rose from 7% 
in 2003 to 42% in 2008, with especially high 
coverage achieved in eastern and southern 
Africa (48%) (World Health Organization, 
United Nations Children�s Fund, UNAIDS, 
2009). While the rapid expansion of access to 
antiretroviral therapy is helping to lower 
AIDS-related death rates in multiple countries 
and regions, it is also contributing to increases 
in HIV prevalence (see the box �Impact of 
increased access to treatment on epidemiolog-
ical trends�).

	 There is increased evidence of risk among key 
populations. While high HIV prevalence has long 
been documented among sex workers in diverse 
countries worldwide, evidence was extremely 
limited regarding the contribution of men who 
have sex with men and injecting drug users to 
epidemics in sub-Saharan Africa and parts of 
Asia. In recent years, studies have documented 
elevated levels of infection in these populations 
in nearly all regions. In all settings and for 
diverse types of epidemics, it is clear that 
programmes to prevent new infections among 
these key populations must constitute an 
important part of national AIDS responses.

What do the most recent data  
tell us?
UNAIDS recommends that countries ground 
their AIDS strategies in an understanding of their 
individual epidemics and their national responses. 
The data presented in this report indicate that 
this is often failing to occur. The failure to match 
national AIDS strategies to documented national 
needs has been vividly illustrated by recent modes 
of transmission studies and HIV prevention 
syntheses conducted in a number of countries.

The common failure to prioritize focused HIV 
prevention programmes for key populations is 
especially apparent. Even though injecting drug 
users, men who have sex with men, sex workers, 
prisoners and mobile workers are at higher risk 
of HIV infection, the level of resources directed 
towards focused prevention programmes for these 
groups is typically quite low, even in concentrated 
epidemics (UNAIDS, 2008).

Gaps are also evident in basic prevention 
approaches in hyperendemic settings. As the 
chapter on sub-Saharan Africa explains, even 
though the largest share of new infections in 
many African countries occurs among older 
heterosexual couples, relatively few prevention 
programmes have specifically focused on older 
adults. Although serodiscordant couples account 
for a substantial percentage of new infections in 
some African countries, HIV testing and counsel-
ling programmes are seldom geared specifically for 
serodiscordant couples. Many programmes focused 
on young people fail to address some of the key 
determinants of vulnerability, such as the high 
prevalence of intergenerational partnerships in 
many countries. 

Another important programmatic gap evident in 
recent HIV prevention syntheses is the typical 
shortage of programmes specifically designed 
for people living with HIV. UNAIDS recom-
mends that urgent efforts to involve people living 
with HIV in the planning, implementation and 
monitoring of prevention efforts be grounded 
in human rights principles and be supported by 
strong legal protection.
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Advancing the UNAIDS Outcome 
Framework 2009–2011
In 2009, the UNAIDS Secretariat and Cosponsors 
proposed�and the UNAIDS Programme 
Coordinating Board endorsed�a set of specific 
outcomes that the Joint Programme will aim to 
catalyse support for in 2009�2011 (UNAIDS, 
2009). While continuing to work towards compre-
hensive national responses to AIDS throughout the 
world, the outcome framework sets out a limited 
number of specific aims to guide future invest-
ments and to mobilize focused, concerted action.

The evidence summarized in this report under-
scores both the urgency of the priority outcomes 
identified in the new UNAIDS framework and the 
feasibility of achieving concrete progress in specific 
areas. As the recent declines in HIV incidence in 
multiple countries demonstrate, it is possible to 
reduce sexual transmission of HIV. Likewise, the 
increasing coverage of services to prevent mother-

UNAIDS Outcome Framework 2009–2011: nine priority areas

	 We can reduce sexual transmission of HIV.

	 We can prevent mothers from dying and babies from becoming infected with HIV.

	 We can ensure that people living with HIV receive treatment.

	 We can prevent people living with HIV from dying of tuberculosis.

	 We can protect drug users from becoming infected with HIV.

	 We can remove punitive laws, policies, practices, stigma and discrimination that 
block effective responses to AIDS. 

	 We can stop violence against women and girls.

	 We can empower young people to protect themselves from HIV.

	 We can enhance social protection for people affected by HIV.

to-child transmission and the associated declines 
in new HIV infections among children highlight 
the feasibility of preventing mothers from dying 
and babies from becoming infected with HIV. The 
growing body of evidence regarding the salutary 
health effects of increased access to treatment 
underscores the importance of ensuring that all 
people living with HIV receive the treatment they 
need.

As this report describes, however, progress is 
not universally evident across the broad range 
of outcomes in the 2009�2011 framework, and 
where progress has been made it has sometimes 
been only partial or episodic. The data summarized 
in the subsequent regional profiles highlight areas 
where more intensified action is needed in order 
to achieve the desired impact across the breadth of 
the AIDS response. 
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Adults and children
living with HIV

Adults and children
newly infected with HIV

Adult prevalence
(%)

Adult and child deaths
due to AIDS

22.4 million 
[20.8 million–24.1 million]

1.9 million 
[1.6 million–2.2 million]

5.2
 [4.9–5.4]

1.4 million
[1.1 million–1.7 million]

19.7 million
[18.3 million–21.2 million]

2.3 million
[2.0 million–2.5 million]

5.8
 [5.5–6.0]

1.4 million
[1.2 million–1.7 million]

310 000 
[250 000–380 000]

35 000
[24 000–46 000]

0.2
 [<0.2–0.3]

20 000
[15 000–25 000]

200 000
[150 000–250 000]

30 000
[23 000–40 000]

0.2
 [0.1–0.2]

11 000
[7800–14 000]

3.8 million
[3.4 million–4.3 million]

280 000 
[240 000–320 000]

0.3
 [0.2–0.3]

270 000
[220 000–310 000]

4.0 million
[3.5 million–4.5 million]

310 000 
[270 000–350 000]

0.3
 [<0.3–0.4]

260 000
[210 000–320 000]

850 000
[700 000–1.0 million]

75 000
[58 000–88 000]

<0.1
 [<0.1]

59 000
[46 000–71 000]

560 000
[480 000–650 000]

99 000
[75 000–120 000]

<0.1
 [<0.1]

22 000
[18 000–27 000]

59 000
[51 000–68 000]

3900
[2900–5100]

0.3
 [<0.3–0.4]

2000
[1100–3100]

36 000
[29 000–45 000]

5900
[4800–7300]

0.2
 [<0.2–0.3]

<1000
[<500–1200]

2.0 million
[1.8 million–2.2 million]

170 000
[150 000–200 000]

0.6
 [0.5–0.6]

77 000
[66 000–89 000]

1.6 million
[1.5 million–1.8 million]

150 000
[140 000–170 000]

0.5
 [<0.5–0.6]

66 000
[56 000–77 000]

240 000
[220 000–260 000]

20 000
[16 000–24 000]

1.0
 [0.9–1.1]

12 000
[9300–14 000]

220 000
[200 000–240 000]

21 000
[17 000–24 000]

1.1
 [1.0–1.2]

20 000
[17 000–23 000]

1.5 million
[1.4 million–1.7 million]

110 000
[100 000–130 000]

0.7
 [0.6–0.8]

87 000
[72 000–110 000]

900 000
[800 000–1.1 million]

280 000
[240 000–320 000]

0.5
 [0.4–0.5]

26 000
[22 000–30 000]

850 000
[710 000–970 000]

30 000
[23 000–35 000]

0.3
[0.2–0.3]

13 000
[10 000–15 000]

660 000
[580 000–760 000]

40 000
[31 000–47 000]

7900
[6500–9700]

1.4 million
[1.2 million–1.6 million]

55 000 
[36 000–61 000]

0.4
[0.3–0.5]

25 000
[20 000–31 000]

1.2 million
[1.1 million–1.4 million]

52 000
[42 000–60 000]

0.4
 [<0.4–0.5]

19 000
[16 000–23 000]

33.4 million
[31.1 million–35.8 million]

2.7 million
[2.4 million–3.0 million]

0.8
 [<0.8–0.8]

2.0 million
[1.7 million–2.4 million]

29.0 million
[27.0 million–31.0 million]

3.2 million
[2.9 million–3.6 million]

0.8
 [<0.8–0.8]

1.9 million
[1.6 million–2.2 million]

2008

2001

2008

Sub-Saharan Africa

Middle East and North Africa

South and South-East Asia

East Asia

2008

2001

2008

2001

2001

2008

2001

2008

Oceania

Latin America

2001

2008

2001

2008

Eastern Europe and Central Asia

Caribbean

2001

2008

2001

Western and Central Europe

North America

TOTAL

2001

2008

2001

2008

0.3
[0.2–0.3]

Regional HIV and AIDS statistics, 2001 and 2008
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Advances in characterizing HIV incidence
Knowing their epidemic and their response can help countries to craft an optimally effective 
national response (UNAIDS, 2007). A long-standing impediment to putting this advice into 
practice has been the dif�culty of reliably estimating and characterizing new HIV infections. In 
the absence of a clear understanding of the rate of new infections and of the population and 
geographic distribution of incident infections, it has proven challenging for national authorities 
to maximize the impact of HIV prevention strategies.

The gold standard for the direct measurement of incidence is the cohort study, in which 
HIV-uninfected people are followed over time. However, due to the enormous costs, time 
requirements and complexities associated with cohort studies, these tend to be conducted 
in speci�c settings and not for national populations. In addition, cohort studies are subject to 
biases associated with recruitment and loss to follow-up.  

In recent years, notable advances have been made in other approaches for gauging new HIV 
infections. These include indirect mathematical or statistical methods to estimate incidence 
and laboratory tests that help to measure directly the rate of new infections. Collectively, these 
methods are providing national planners with a more accurate and more timely understanding 
of the dynamics of national epidemics.

Indirectly estimating HIV incidence
Indirect strategies for estimating HIV incidence include the combination of the Estimating 
and Projection Package (EPP) and Spectrum mathematical modelling software tools that 
120 countries worldwide have used to generate the epidemiological estimates reported 
annually by UNAIDS. EPP/Spectrum combines available HIV surveillance data with data from 
programmes for antiretroviral therapy and prevention of mother-to-child HIV transmission 
to calculate HIV prevalence, HIV incidence, AIDS mortality, number of AIDS orphans and 
HIV treatment needs. In 2009, alterations were introduced to EPP and Spectrum to improve 
the model�s ability to estimate HIV incidence (see www.unaids.org for the software, model 
description and user manual). Trends in incidence obtained by this method feature in the 
regional summaries of this report.

Another mathematical model developed by Hallett et al. uses successive rounds of national 
cross-sectional HIV prevalence data to estimate HIV incidence by age in the general 
population (Hallett et al., 2008). Still other dynamic models have been developed to generate 
HIV incidence estimates (Williams et al., 2001; Gregson et al., 1996). 

Trends in HIV prevalence among young people are less subject to changes over time due 
to mortality and the effect of antiretroviral therapy than are the trends in prevalence among 
people of all ages. Therefore, trends in prevalence among antenatal clinic attendees aged 15�
24 years old have been used to assess trends in incidence in countries with a high prevalence 
(UNAIDS, 2008). Similarly, differences in age-speci�c prevalence in national surveys have been 
used to assess trends in incidence (Shisana et al., 2009).

The �incidence by modes of transmission� approach, developed by the UNAIDS Reference 
Group on Estimates, Modelling and Projections, estimates the number of new infections in a 
given year. Unlike the previously described methods, the modes of transmission analysis does 
not aim to identify incidence trends over time. The model assumes that the risk of infection 
for any individual is a function of the HIV prevalence among partners, the number of partners 
and the number of contacts with each partner, with additional weight given to the presence 
or absence of sexually transmitted infections and to circumcision status. The model allows for 
estimates of new infections to be developed by population and transmission source.

The �incidence modes of transmission� model is already proving useful in detecting dissonance 
between national prevention programmes and epidemiological patterns. With the support of 
UNAIDS, 12 countries have undertaken modes of transmission analyses in the past two years. 
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These exercises identi�ed critical epidemiological trends in different countries, such as the 
prominence of new infections among �low-risk� heterosexual couples in Uganda or the notable 
number of new infections occurring among vulnerable populations in Kenya. Countries are now 
using this analysis of epidemiological dynamics to re�ne their surveillance approaches and to 
reformulate national prevention strategies to respond in a timely way to emerging trends.  

Laboratory assay-based measures of HIV incidence
Several assays and techniques have been developed to distinguish recent infections from long-
standing infections. When applied to blood specimens collected from testing facilities, these 
tests can help to identify the rate at which new HIV infections are occurring. 

Most of the laboratory incidence measures are in the serologic testing algorithm for recent HIV 
seroconversion, or STARHS, category. STARHS tests detect various properties associated with 
early HIV-1 antibodies following seroconversion. In 2008, the US Centers for Disease Control 
and Prevention (CDC) used a STARHS-like assay to produce the �rst-ever direct estimate of 
annual HIV incidence in the USA (Hall et al., 2008). The approach used by CDC to develop 
its incidence estimate depends on the existence of additional clinical and epidemiological 
information on individuals (including antiretroviral status and CD4 count) and on the modelling 
of testing behaviour. The national epidemiological picture developed by CDC included 
the �rst-ever estimates of incident infections by race/ethnicity, age, gender and mode of 
transmission. In recent years, epidemiologists have applied various laboratory tests to estimate 
HIV incidence in testing facility settings (Schüpbach et al., 2007; Suligoi et al., 2007).

Although these strategies are an important sign of progress, their application in survey 
settings in low- and middle-income countries has identi�ed several challenges. In particular, 
they misclassi�ed some individuals who had been infected for a long time and some people 
who were on antiretroviral therapy as recently infected (see Hargrove et al., 2008). Further 
development of new assays and of assay algorithms are needed, as well as an extensive 
validation in �eld settings, before these approaches can be con�dently applied. 

More information can be found at http://www.who.int/diagnostics_laboratory/links/hiv_
incidence_assay/en/index1.html.

The impact of antiretroviral prophylaxis to prevent mother-to-child 
transmission of HIV
Effective prevention of mother-to-child transmission involves simultaneous support for several strat-
egies that work synergistically to reduce the odds that an infant will become infected as a result of 
exposure to the mother�s virus. Through the reduction in overall HIV among reproductive-age wom-
en and men, the reduction of unwanted pregnancies among HIV-positive women, the provision of 
antiretroviral drugs to reduce the chance of infection during pregnancy and delivery and appropri-
ate treatment, care and support to mothers living with HIV (including infant feeding), programmes 
are able to reduce the chance that infants will become infected. In ideal conditions, the provision of 
antiretroviral prophylaxis and replacement feeding can reduce transmission from an estimated 30% 
to 35% with no intervention to around 1% to 2%. Most countries have not yet reached all pregnant 
women with these services, let alone signi�cantly reduced HIV prevalence among reproductive-age 
individuals or unwanted pregnancies among HIV-positive women.

It is challenging to measure the impact of the full range of services to prevent mother-to-child HIV 
transmission. Exclusively examining the provision of antiretroviral drugs for prophylaxis to HIV-
positive pregnant women, UNAIDS estimates that 200 000 cumulative new HIV infections have 
been averted in the past 12 years (Figures II and III). This represents only a fraction of the overall 
infections among infants averted through prevention interventions, as the analysis focuses solely 
on a single prong of the broader package of services to prevent mother-to-child transmission. 
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Figure II

Estimate of the annual number of infant infections averted through the provision of 
antiretroviral prophylaxis to HIV-positive pregnant women, globally, 1996�2008
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Figure III

Estimated number of new child infections at current levels of antiretroviral prophylaxis and 
without antiretroviral prophylaxis, globally, 1996�2008

Regional estimates of the number of infant infections at current levels of antiretroviral 
prophylaxis and without antiretroviral prophylaxis are shown in Figure IV. The cumulative 
estimated numbers of infections averted in each region were: 134 000 in sub-Saharan 
Africa, 33 000 in Asia, 23 000 in Western Europe and North America (�gure not shown), 
7000 in South and Central America, 7000 in East Europe and Central Asia and 1000 in the 
Caribbean. The cumulative number of infections averted in Oceania (�gure not shown) and 
the Middle East and North Africa were both less than 100.
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Figure IV

Regional estimates of the number of infant infections at current levels of antiretroviral prophylaxis 
and without antiretroviral prophylaxis
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Impact of increased access to treatment on epidemiological trends
There has been an unprecedented increase in access to HIV treatment this decade in resource-limited 
settings where antiretroviral medications were previously unavailable. Between 2003 and 2008, access 
to antiretroviral drugs in low- and middle-income countries rose 10-fold (World Health Organization, 
United Nations Children�s Fund, UNAIDS, 2009).

In high-income countries where antiretroviral drugs have long been widely available, access to 
treatment has had an extraordinary impact on HIV-related mortality. In a multicentre study in 12 high-
income countries, the rate of excess mortality among people living with HIV in comparison with the HIV-
uninfected population declined by 85% following the introduction of highly-active antiretroviral therapy 
(Bhaskaran et al., 2008). The pronounced declines in AIDS-related deaths as a result of advances in 
treatment have contributed to an increase in HIV prevalence in high-income countries (Centers for 
Disease Control and Prevention, 2008).

As the number of people receiving antiretroviral drugs in resource-limited settings has increased, evi-
dence has emerged to con�rm comparable improvements in longevity among people living with HIV in 
low- and middle-income countries. In Brazil, where free antiretroviral therapy has been available since 
1996, average survival following an AIDS diagnosis in Sªo Paulo state rose from four months in 1992�
1995 to 50 months in 1998�2001 (Kilsztajn et al., 2007). In a prospective cohort study in Uganda, a 
combination of antiretroviral drugs and co-trimoxazole reduced mortality by 95% in comparison with no 
intervention (Mermin et al., 2008). An estimated 79% of adults enrolled in the early stages of Botswana�s 
antiretroviral therapy scale-up were alive �ve years later (Bussmann et al., 2008). With the largest antiret-
roviral therapy programme in the world, South Africa is experiencing substantial public health bene�ts 
associated with improved treatment access. In the Western Cape Province of South Africa, six-month 
mortality among patients at an HIV treatment centre fell by roughly half (from 12.7% to 6.6%) between 
the start of the antiretroviral therapy programme in 2001/2002 and 2005 as more patients with less 
severe immunosuppression enrolled (Boulle et al., 2008). 

Although current estimates of coverage of antiretroviral therapy for children are close to those of adults 
(World Health Organization, United Nations Children�s Fund, UNAIDS, 2009), the provision of antiret-
roviral therapy to children has speci�c challenges, including the faster progression to AIDS and death, 
the dif�culty of diagnosing HIV in children and the challenges in developing affordable and appropriate 
antiretroviral regimens for children (UNAIDS, 2008). Advances in several components of HIV treatment 
for children are now being re�ected in epidemiological data. Use of simpli�ed assays on dried blood 
spots now offers a feasible, cost-effective means of diagnosing HIV in infants and young children (Ou et 
al., 2007). Early diagnosis and early antiretroviral therapy were found to reduce infant mortality by 76% 
and to slow HIV-related disease progression by 75% in two medical centres in South Africa (Violari et 
al., 2008). In Zambia, antiretroviral therapy and once-daily co-trimoxazole prophylaxis reduced mortality 
among HIV-infected children by sixfold, yielding results comparable with those recorded in high-income 
settings (Walker et al., 2007). However, even with the impressive medical outcomes achieved through 
diagnosis and treatment, mortality within the �rst months of therapy remains high for HIV-infected chil-
dren in sub-Saharan Africa (Bolton-Moore et al., 2007; Bong et al., 2007).

Evidence suggests that improved access to antiretroviral therapy is helping to drive a decline in HIV-
related mortality. This has been conclusively documented in high-income countries, where the bene�-
cial effects of antiretroviral therapy are clearly apparent at the population level (Phillips et al., 2007). 
Similar evidence is starting to emerge from low- and middle-income countries. In the �rst eight months 
of antiretroviral therapy scale-up in northern Malawi, a population-level reduction in mortality of 35% 
was observed among adults (Jahn et al., 2008). Between 2002�2003 and 2004�2006, during which time 
antiretroviral therapy was introduced in the Umkhanyakude district of KwaZulu-Natal province in South 
Africa, HIV-related mortality among women (aged 25�49) in the district fell by 22% (from 22.52 to 17.58 
per 1000 person-years), while HIV-related death rates among men declined by 29% (from 26.46 to 
18.68 per 1000 person-years) (Herbst et al., 2009). The epidemiological effect of people living with HIV 
for longer because of antiretroviral therapy is that prevalence will be higher compared with if antiretrovi-
ral therapy had not been available.
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In Figures V and VI the red line represents the number of deaths due to AIDS in the scenario where no 
antiretroviral therapy was available; the blue line is the number of deaths estimated given the historical and 
current coverage of antiretroviral therapy. The difference in these values is the estimated number of people 
who are still alive because they had access to antiretroviral therapy between 1996 and 2008. As can be seen in 
Figure V, the global impact of antiretroviral therapy increased dramatically around 2004 and is still increasing.  

Approximately 2.9 million lives have been saved because of access to antiretroviral therapy. Most of the lives 
saved before 2004 were in developed countries. Comparing the impact between regions suggests that the 
number of deaths averted in Western Europe and North America (1.1 million) is similar to the number in sub-
Saharan Africa (1.2 million), despite the much larger epidemic in sub-Saharan Africa. This re�ects the much 
longer time period that the drugs have been available in Western Europe and North America than in sub-
Saharan Africa. Figure VI shows the effects in different regions.

Figure V
Estimated number of AIDS-related deaths with and without antiretroviral therapy, globally, 1996�2008

Figure VI 
Estimated number of AIDS-related deaths with and without antiretroviral therapy, by region, 1996�2008
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It is also useful to look at the number of life-years added due to antiretroviral therapy. Life-
years added is a better measure of impact because it facilitates the comparison between 
programmes and allows analysts to assess cost-effectiveness. An estimated 11.7 million life-
years were added globally between 1996 and 2008 as a result of antiretroviral therapy. This 
number will grow quickly in the coming years assuming antiretroviral programmes continue 
to expand at their current rate. Figure VII shows the number of life-years saved by region.

Figure VII
Estimated number of life-years added due to antiretroviral therapy, by region, 1996�2008

In addition to the effects on AIDS mortality and overall HIV prevalence, it is believed 
that improved treatment access could help to lower HIV incidence by reducing the 
viral load at the individual and community level. A recent meta-analysis suggests that 
the transmission rate from a person on antiretroviral therapy is approximately 0.5 per 
100 person-years, while it is 5.6 per 100 person-years for persons not on antiretroviral 
therapy (Attia et al., 2009). Recent mathematical modelling exercises suggest that 
improved access to HIV testing and counselling and to antiretroviral therapy could 
significantly reduce infection rates (Granich et al., 2009; Lima et al., 2008). The 
applicability of such mathematical models to the real world remains uncertain. As 
reported in the chapter on North America and Western and Central Europe, HIV 
incidence appears to be either stable or on the rise in numerous countries where 
antiretroviral therapy has long been widely available. Further research, modelling and 
consultation are recommended regarding the feasibility and effects of the approach 
used in these models (Granich et al., 2009).
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Deriving HIV estimates
The epidemiological estimates summarized in this report are the result of a systematic process 
used by UNAIDS and WHO. Estimates for 2008 build on recent improvements in HIV surveillance 
and estimation methods.

HIV surveillance has historically focused on anonymous epidemiological monitoring in designated 
sites (�sentinel surveillance�). The number of sentinel surveillance sites has signi�cantly increased in 
recent years. In a growing number of countries, sentinel surveillance has been complemented by 
national population-based surveys that include HIV testing. Since 2001, national HIV surveys have 
been conducted in 31 countries in sub-Saharan Africa, two countries in Asia, one province in each 
of two other countries in Asia and two Caribbean countries. In eight African countries and one 
Caribbean nation, more than one population-based HIV survey has been conducted since 2001, 
permitting an assessment of trends over time. The notable growth in the magnitude and quality of 
HIV epidemiological data has signi�cantly strengthened the reliability of HIV estimates.

Country Country

Sub-Saharan Africa
Benin 1.2 (2006) Nigeria 3.6 (2007)
Botswana 25.0 (2008) Rwanda   3.0 (2005)

25.2 (2004) Senegal   0.7 (2005)
Burkina Faso 1.8 (2003) Sierra Leone 1.5 (2008)
Burundi 3.0 (2007) 1.5 (2005)

3.6 (2002) South Africa 16.9 (2008)
Cameroon   5.5 (2004) 16.2 (2005)
Central African Republic 6.2 (2006) 15.6 (2002)
Chad 3.3 (2005) Swaziland  25.9 (2006–07)
Congo 3.2 (2009) Uganda 6.4 (2004–05)
Côte d'Ivoire 4.7 (2005) United Republic of Tanzania 5.7 (2007)
Democratic Republic of the Congo 1.3 (2007) 7.0 (2004)
Djibouti 2.9 (2002) Zambia 14.3 (2007)
Equatorial Guinea 3.2 (2004) 15.6 (2001–02)
Ethiopia   1.4 (2005) Zimbabwe  18.1 (2005–06)
Ghana 2.2 (2003)
Guinea 1.5 (2005) Asia
Kenya 7.8 (2008) Cambodia   0.6 (2005)

6.7 (2003) India 0.3 (2005–06)
Lesotho   23.4 (2004) Papua province (Indonesia) 2.4 (2006)
Liberia   1.6 (2007) Hai Phong province (Viet Nam)  0.5 (2005)
Malawi 12.7 (2004)
Mali 1.3 (2006) Caribbean

1.8 (2001) Dominican Republic   0.8 (2007)
Niger 0.7 (2006) 1.0 (2002)

0.9 (2002) Haiti  2.2 (2005–06)

HIV prevalence (%) 
(year)

HIV prevalence (%) 
(year)

Adult (aged 15–49) HIV prevalence in (sub-) national population-based surveys that 
included HIV testing, 2001–2008

Sources: demographic health surveys and other national population-based surveys with HIV testing.
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