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Abstract

In the 25 years since the first reported cases of acquired immunode-
ficiency syndrome (AIDS), more than 70 million people have been
infected with the human immunodeficiency virus (HIV). HIV is a
retrovirus that is spread from mother to child, through blood con-
tamination and through sex. Antiretroviral drugs administered to
HIV-infected pregnant women and the newborn child, together with
exclusive or no breastfeeding, have drastically reduced mother to
child transmission. Screening of blood supplies, universal safety
precautions in medical settings and needle exchange programmes
for intravenous drug users are effective in avoiding blood borne
spread. Reduction in sexual transmission is achievable through
sexual abstinence, monogamy, condoms, treatment of concurrent
sexually transmitted infections, male circumcision and HIV coun-
selling and testing.

When spread, HIV specifically infects and replicates in CD4+
cells, leading to the systematic destruction of CD4+ cells over a peri-
od of years. The drop in CD4+ T-cell numbers to low levels leads to
individuals developing symptoms including weight loss, low-grade
fevers, night sweats, frequent fungal infections and eventually vari-
ous opportunistic infections and malignancies, which signal the
onset of AIDS. Until then, individuals who have been asymptomatic
with HIV infection over several years have been infectious, thereby
creating the conditions for the efficient spread of this virus. HIV
infection is readily diagnosed by assays detecting antibodies, viral
components and the viral genome. More than 25 antiretroviral
drugs are known to be effective against HIV. Combinations of these
drugs, referred to as highly active antiretroviral therapy, are effective
in treating HIV infection.

Globally, it has proven to be a substantial challenge to extend HIV
prevention programmes and provide treatment to those who most
need it, as a disproportionately large burden of this disease is in poor
countries. This pandemic has created many ethical, social, human
rights and political challenges. The estimated 25 million people that
have already died from AIDS far exceeds the total killed in all the
major wars of the twentieth century. AIDS is the world’s most dev-
astating epidemic and the deadliest in the history of humankind.

History of AIDS

First reported cases of AIDS

AIDS was first reported in 1981 by a young physician from the
University of California Los Angeles School of Medicine who
described the occurrence, without identifiable cause, of pneumo-
cystis carinii pneumonia (PCP) in four gay men in Los Angeles
(Gottlieb et al. 1981). This new disease was also reported to and
published by the US Centers for Disease Control and Prevention
(CDC) in June 1981 and marked the beginning of awareness of the
epidemic potential of AIDS in the USA. In 1982, the disease was
given the name ‘acquired immunodeficiency syndrome (AIDS)’. At
this time very little was known about the epidemiology and trans-
mission of AIDS, and initially it was thought that only homosexu-
als and injecting drug users were affected but reports soon emerged
that the disease was also occurring in haemophiliacs and Haitian
immigrants in the United States.

A greater understanding of the mode of transmission of AIDS
was gained following the reported death from infections related to
AIDS, of a young child who had previously received multiple blood
transfusions, causing worldwide concerns about the safety of the
blood supply, and the first cases of possible mother-to-child trans-
mission of AIDS. By the time reports emerged that the disease was
also transmitted heterosexually, it was apparent that the world was
facing a disease of epidemic proportions.

Discovery of HIV as the cause of AIDS

The discovery that HIV caused AIDS was not a simple or direct
path and required a substantial collaboration among different
groups of scientists and clinicians. Only after the discovery of the
Human T leukaemia virus types 1 and 2 (HTLV-1 and HTLV-2) in
the 1980s, did the scientific community accept that it was possible for
retroviruses to infect humans. The marked decline in CD4 cells and
possible mode of transmission led scientists to believe that AIDS
was possibly caused by a retrovirus. In 1983, a virus was isolated
from a patient with lymphadenopathy, which was later named lym-
phadenopathy-associated virus (LAV). In the same year two distinct
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viruses were isolated from an AIDS patient in Haiti, one which
cross-reacted with antibodies to HTLV, while the other virus killed
target T cells. It proved to be challenging to make the link between
the virus and the clinical disease, AIDS, because the clinical signs of
disease develop several years after the infection. However, through
persistent isolation of the virus from patients with AIDS, the link-
age was made possible (Gallo 2002; Gallo and Montagnier 2003). A
series of important papers describing isolates of the new retrovirus,
methods for its continuous production, and analyses of its proteins
were published in Science and Lancet in 1984 and provided the sci-
entific evidence that HIV is the cause of AIDS.

Viral structure and genetic diversity

Viral structure and replication

HIV belongs to the family Retroviridae and the genus Lentivirus:
Lenti meaning slow due to the long time from infection to disease.
HIV, being a retrovirus, encodes the enzyme, reverse-transcriptase,
which makes DNA from viral RNA. HIV genetic material, as provi-
ral DNA in the nucleus of infected cells, is able to persist in long-
lived reservoirs such as resting T cells, thwarting efforts to clear
HIV from the body.

Viral particles are spherical, about 100 nm in diameter. HIV has
two major structural components—the core and the envelope. The
core comprises the Gag (group-associated antigens) proteins,
including: the matrix protein (p17), which lies just beneath the
envelope, and the capsid protein (p24) which encloses the viral
RNA. The envelope, a lipid membrane, consists of two ‘Env’ glyco-
proteins, gp120 and gp41. These proteins exist as trimers on the
viral surface facilitating binding and entry to the host cell. Besides
reverse transcriptase, two other enzymes, integrase and protease,
collectively known as polymerases, are carried inside the viral par-
ticle and are encoded by the ‘Pol’ gene of HIV. In addition to the
major structural proteins, a number of regulatory and accessory
proteins are also produced, including: Tat and Rev, which enhance
levels of gene expression, and Vif, Vpr, Vpu and Nef, which func-
tion to increase viral production and infectivity. Regulatory and
accessory proteins are usually only produced once the virus infects
cells and are not present inside the viral particles (Morris and
Cilliers 2005).

HIV can attach to any cell that has a CD4+ receptor. Although
these receptors are found primarily on the CD4+ lymphocytes,
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Fig. 9.13.1 Schematic diagram of HIV showing the constituent proteins and
enzymes.

Source: Adapted from Morris and Cilliers (2005) with permission from Cambridge
University Press.
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they are also found on a range of mononuclear cells including mac-
rophages, B cells, mature CD8+ cells and cells in the central nervous
system. The process of HIV replication begins when gp120 binds to
surface CD4+ and a co-receptor molecule, either CCR5 or CXCR4
(Moore and Doms 2003). Once HIV has successfully attached to
the cell, a conformational change occurs allowing gp41 to insert
itself into the host cell membrane. The capsid is then intruded into
the cytoplasm of the cell where the viral RNA is reverse-transcribed
to DNA and transported to the nucleus where, with the aid of the
viral enzyme integrase, it is incorporated into human DNA. The
transcription process, however, is imperfect and mutations are
common occurrences during replication. The ‘errors’ in this step
are a major reason why HIV is able to escape the immune system
and persist (Weiss 2001).

After the viral DNA has been incorporated into the host DNA
it is indistinguishable from the host DNA and is referred to as the
‘provirus’. Each time the cell divides, the viral DNA will be passed
on to the progeny cells. Proviral DNA can remain quiescent for
extended periods of time or become transcriptionally active, particu-
larly in cases where there is inflammation (Simon and Ho 2003).

The virus makes use of the host cell machinery to replicate itself.
Messenger RNA directs the production of viral proteins. After
cleavage by viral proteases to generate individual proteins, struc-
tural proteins aggregate just beneath the plasma membrane surface
for inclusion into the new virions. Envelope glycoproteins insert
themselves into the cell membrane and mature viral particles are
formed when the virus buds through the membrane. Full-length
unspliced genomic RNA is transported to the plasma membrane to
be incorporated into the viral progeny. As the new HIV is extruded
from the host cell, lipid from the cell wall in incorporated onto the
virus and forms the envelope of the progeny virus. A single CD4+
cell is capable of producing hundreds of new HIV progeny.

Genetic diversity

There are two HIV types, HIV-1 and HIV-2. HIV-2 is less patho-
genic than HIV-1 and largely restricted to West Africa, with limited
spread to other countries and is genetically more closely related to
SIV than to HIV-1. Numerous HIV-1 subtypes and circulating
recombinant forms (CRF) make up the complex mosaic of the global
HIV-1 pandemic (McCutchan 2006). Specifically, HIV has been clas-
sified into three groups, M, N and O. The Major Group (Group M)
comprises the viruses that are currently dominating the global AIDS
epidemic. The Outlier Group (Group O) and the non-M non-O
group (Group N) are much less common. Based on their phyloge-
netic relatedness, the Group M viruses have been further subdivided
into nine subtypes or clades; A, B, C, D, E, G, H, J and K. Two of these,
subtypes A and F have been further subdivided into sub-subtypes
(referred to as A1, A2 and F1, F2, respectively).

An analysis of 23 874 HIV samples from 70 countries shows that
in terms of viral diversity, subtype C viruses dominate and account
for half of all HIV-1 infections worldwide while subtypes A, B, D
and G account for 12%, 10%, 3% and 6%, respectively. Circulating
recombinant forms were responsible for 18% of infections world-
wide. Subtype C is dominant in Africa and Asia while subtype B
is the commonest subtype in Europe and the Americas (Hemelaar
et al. 2006).

HIV diversity is generated either through mutations introduced
into viral genomes during replication or during the recombination
of viral genomes. Mutations are introduced into the viral genome
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primarily due to the error-prone nature of the viral replication
enzyme, reverse transcriptase. HIV has an average mutation rate of
5 X 107 mutations per nucleotide per cycle of virus replication
(Smith et al. 2005). As a consequence, no two viruses are identical
within an infected individual, allowing for rapid adaptation to
fluctuating selection pressures such as immune responses and
antiretroviral drugs.

Natural history of HIV infection

Following the introduction of HIV into the human body, there is
replication in local CD4+ cells before spread to the gut-associated
lymphoid tissue, where there is high level HIV replication leading
to virus levels in blood which can exceed ten million viral particles
per ml. During viral replication in the gut-associated lymphoid tis-
sue, there is a rapid decline in the numbers of CD4+ T lymphocytes,
with the CD4+ cell count dropping by up to 50% within weeks
post-infection.

Within a few weeks of the onset of HIV infection, the host
immune response curtails viral replication resulting in a decline in
the viral load and a slow increase in CD4+ T-cell numbers for a few
months before starting its slow progressive decline (Fig. 9.13.2). At
the time of the immune response, many infected individuals expe-
rience influenza-like symptoms characterised by chills, malaise,
and weakness for a few weeks.

Within 6-12 months following the onset of HIV, viral replication
reaches a level which is referred to as the ‘set point’. The level of the
set point correlates with the rate of disease progression. Most indi-
viduals remain clinically well (asymptomatic) for an average of 8—9
years although the asymptomatic interval may vary widely. For rea-
sons that are not fully understood, some individuals never develop
control over viral replication and progress to AIDS within 1-2 years
of infection (rapid progressors) while others have remained disease-
free for up to 20 years, often with undetectable viral loads (long-
term non-progressors).

Kinetic studies have shown that during the asymptomatic period up
to a billion HIV particles and two billion CD4+ T cells are destroyed
and produced each day. Thus while individuals may be clinically well,

Phase of infection

CD4' T cells

CTL response

Viral load

A Chronic, asymptomatic

Neutralizing antibodies

ACQUIRED IMMUNODEFICIENCY SYNDROME

the virus continues to replicate, particularly in the lymph nodes,
causing a gradual decline in CD4+ T-cell numbers. The drop in
CD4+ T-cell numbers to low levels leads to individuals developing
AIDS symptoms including weight loss, low-grade fevers, night
sweats, and frequent fungal infections and eventually various
opportunistic infections and malignancies, which signals the onset
of AIDS. With the deterioration of immune function, the viral load
increases and, in the absence of treatment, death usually occurs
within 6 months to 2 years after an AIDS diagnosis (Burger and
Poles 2003). Treatment with Highly Active Antiretroviral Therapy
(HAART) significantly extends the time period between AIDS
diagnosis and death. There is accumulating evidence that the onset
of AIDS may be about 1-2 years shorter following onset
of HIV infection, in Africa compared to the developed world (Jaffar
etal.2004).

Laboratory assays

The isolation of HIV in 1984 and the establishment of its causal
relationship with AIDS led to the development the first commer-
cially available HIV serological tests by 1985. Subsequently there
has been a rapid evolution in HIV diagnostic technology that has
matched the rapidly evolving understanding of the natural history
of HIV disease. Currently, a wide range of assays are available for adult
and paediatric diagnosis, monitoring disease progression and ther-
apeutic success, as well as for research and surveillance. These assays
can be performed on a range of biological tissues such as serum, plas-
ma, saliva, whole blood, urine, seminal fluid and cervico-vaginal
specimens.

Antibody detection

Detection of antibodies using serological tests such as a standard
enzyme immunoassay (EIA) is most often used for screening or
diagnosis of HIV infection. A major advance has been the availability
of rapid HIV antibody tests. The two limitations of these serological
tests are, firstly, detection of infection during primary infection when
antibody levels are low or absent and secondly, determination of
whether a reactive EIA or positive rapid HIV test in newborns is
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due to infection in the baby or due to passively transferred mater-
nal antibodies. In these instances, the use of polymerase chain reac-
tion technology for detection of viral RNA is helpful.

Antigen detection

Standard EIA tests are available for p24 antigen, which is often the
earliest antigen that can be detected in acute HIV infection before
the presence of antibodies is detectable. It is therefore used to iden-
tify the presence of HIV infection during the window period, the
period between onset of HIV infection and the detection of HIV
antibodies.

Nucleic acid detection

Plasma viral load is a marker of viral replication and is used to
monitor therapeutic success in patients on antiretroviral treatment.
A number of commercially available tests provide sensitive quanti-
fication as low as 50 copies of HIV RNA copies per ml (Berger et al.
2005). There are also tests for cell-associated HIV which measure
branched DNA levels.

CD4+ cell counts

The number of CD4+ T-cells reveals the degree of immunodefi-
ciency and is therefore a key criterion for initiating antiretroviral
treatment. At present, flow cytometry analysis is the standard
method for quantification of CD4+ cells. Where CD4+ quantifica-
tion is not readily available, total white cell counts are sometimes
used as a proxy marker (Spacek et al. 2006).

T-cell immune response detection

Various assays have been developed to assess the presence of a cel-
lular immune response to HIV antigens. The earlier approaches
like the Chromium release assay and the tetramer assay have now
largely been superseded by the Elispot assay and the Intracellular
cytokine stain assay. The latter two assays depend on the release of
certain cytokines, such an interferon-gamma, when T-cells from
the patient recognize HIV antigens used in the test. These assays
are very sensitive and can sometimes be positive in the absence of
any other markers of HIV infection—suggesting that the patient
has previously encountered and can recognize HIV antigens, per-
haps through a previous HIV exposure or aborted HIV infection.
The hypotheses of aborted HIV infection and clearance of estab-
lished HIV infection have not been confirmed empirically.

Assays to identify recent HIV infection

For research and surveillance purposes, differentiating between
established/prevalent infection and new/incident HIV infections is
critical for monitoring trends in the epidemic or efficacy of new
interventions under trial. A number of tests have been developed
for this purpose; most are based on differences between antibody
responses in early versus established HIV infection. The three most
commonly used serologic assays for estimating incidence from
prevalent studies are the ‘detuned” or STARHS (Serologic Testing
Algorithm for Recent HIV Seroconversion) assay, Immunoglobulin
G Capture BED-enzyme immunoassay (BED-CEIA) and the
Avidity Index (AI) (Dobbs et al. 2004, Parekh and McDougal 2005;
Janssen et al. 1998). All of these assays have substantial limitations
and tend to over-estimate the incidence of infection due to their
high false-positive rates.
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STARHS consists of a less sensitive, first-generation ELISA fol-
lowed by a later-generation ELISA with increased sensitivity. Recent
infection (within the last 129 days, depending on viral sub-type) is
indicated if the first-generation ELISA is negative and the second-
generation ELISA is positive.

The BED-CEIA attempts to identify recent HIV infection by
measuring increasing levels of anti-IgG as a proportion of overall
IgG. Recent infection (within the last 153 days) is indicated by a
ratio of HIV-specific IgG/total IgG less than 0.8.

The AI attempts to identify the weak antibody-antigen interac-
tion present early in HIV infection compared to later stages where
this interaction is stronger and more difficult to disrupt. Recent
infection (within 120 days) is indicated by an Avidity Index less
than 80%.

Other assays in development are the Affinity assay, IgG3 isotype
assay and anti-HIV p31 assay.

Global epidemiology of HIV

Since the first reported cases of AIDS in 1982, an estimated 70 mil-
lion HIV infections and about 25 million AIDS-related deaths have
occurred globally (UNAIDS 2006). In 2007, UNAIDS estimated
that globally there were 33.2 million (upper and lower bound of
estimate: 30.6—36.1 million) adults and children living with HIV infec-
tion. Furthermore, globally a total of 2.5 million (1.8—4.1 million) new
infections occurred and 2.1 million (1.9-2.4 million) people died
from AIDS in 2007 (UNAIDS 2007).

Differences in the time of introduction of HIV and rates of HIV
transmission in specific countries and populations have resulted in
a complex mosaic of epidemics (Abdool Karim et al. 2007). In most
countries HIV continues to spread and in countries with limited
access to antiretroviral treatment, morbidity and mortality rates
are on the rise.

A distinctive feature of the pandemic in the 21st century is its
increasing burden in women. Women now comprise about 42% of
those infected globally, over 70% of whom live in sub-Saharan Africa.
Of significance is that a quarter of all new HIV infections occur in
young adults under 25 years of age (UNAIDS 2003). Notably, where
HIV transmission is predominantly sexual, HIV infection rates are
3—6-fold higher in adolescent girls compared to boys in the same
age group (Pettifor et al. 2005; UNAIDS 2006).

The HIV epidemic varies substantially from one geographical
area to another. For the purpose of epidemiological surveillance at
a country level, UNAIDS and WHO have categorized the HIV epi-
demics broadly as ‘low level, ‘concentrated’, or ‘generalized’. The
typology is based on the extent to which HIV infection is present
and spreading in the general population compared to spread of HIV
in sub-populations that are most at risk. An additional scenario
‘hyperendemic’ has been recently included to describe countries
with generalized HIV epidemics where the HIV prevalence in the
general population is in excess of 15% and HIV continues to spread.
In reality most countries have a mix of epidemic scenarios. Of
importance is keeping up to date on the sources of new infections,
as it is dynamic and is key to shaping an effective country level
response to the epidemic (Abdool Karim et al. 2007).

In 2007, about 5% of the adult population living in sub-Saharan
Africa were infected with HIV in contrast to less than 0.4% in East
Asia, North Africa and the Middle East, West and Central Europe and
Oceania (UNAIDS 2006). Sub-Saharan Africa is severely affected by
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HIV and accounts for 67.8% [22.5 million (20.9 million—24.3 mil-
lion)] of global infections (Fig. 9.13.3) (UNAIDS 2007). It is esti-
mated that 1.7 million (1.4 million—-2.4 million) people in this region
became newly infected in 2007, while 1.6 million (1.5-2.0 million)
died from AIDS in this period. The majority of infections in sub-
Saharan Africa occur through heterosexual contact, where women
have about 2-3 times more HIV infection compared to men
(Abdool Karim and Abdool Karim 1999).

Southern Africa epitomises a ‘hyper-endemic’ scenario and
remains at the epicentre of the pandemic (Abdool Karim 2006a).
HIV prevalence is >15% in the general adult population fuelled by
extensive heterosexual spread, widespread concurrent sexual part-
nerships, and transmission in discordant stable couples.

Several countries in sub-Saharan Africa have shown a decline in
HIV prevalence in recent years, including Kenya, urban areas in
Rwanda, Zimbabwe and urban areas in Burkino Faso (Hallett et al.
2006; Kayirangwa et al. 2006; UNAIDS 2005, 2006). In contrast,
while Uganda has for years been an excellent role-model for suc-
cessfully impacting the HIV epidemic, more recent data demon-
strate an increase in HIV infection in young women (Shafer et al.
2006).

HIV prevalence in the Middle East and North Africa is low and
the national HIV prevalence has not exceeded 0.3%, with the excep-
tion of Sudan, where national prevalence in 2005 was estimated at
1.6%. A total of 380 000 (270 000-500 000) people were living with
HIV in this region in 2007. The main modes of transmission in this
region are unprotected sexual contact (including commercial sex
and sex between men) and injecting drugs using contaminated
equipment. In some countries in North Africa and the Middle East,
a significant number of infections still result from contaminated
blood products, blood transfusions or lack of infection control
measures in health care settings although the extent of this has
decreased significantly over the last decade.

The HIV epidemics in Latin America and the Caribbean are
associated mainly with unsafe sex (both heterosexual and men who
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have sex with men) and use of contaminated drug injecting equip-
ment, especially among the poor and unemployed. In Latin America,
an estimated 1.6 million (1.4-1.9 million) people were living with
HIV in 2007. In most Latin American countries, HIV prevalence is
highest among men who have sex with men.

In North America, Western and Central Europe, HIV prevalence has
remained below 1% and AIDS mortality has been low because of the
widespread availability of antiretroviral therapy. A total of 2.1 million
people infected with HIV live in these regions (Fig. 9.13.3), of whom
about 1.3 million live in the United States. A total of 77 000 people
were newly infected in these regions in 2007 (UNAIDS 2007).
Unsafe sexual practices between men and the use of contaminated
drug injecting equipment are the most important routes of trans-
mission of HIV in these regions. However, in recent years there has
been an increase in heterosexual transmission and more women
and members of minority ethnic groups have become infected
through unsafe sex.

Epidemic patterns have also been changing in Eastern Europe and
Central Asia in recent years, where an increasing number of women
are being infected, many of whom acquire HIV infection from their
male partners who became infected through injecting drugs using
shared, contaminated injecting equipment. The epidemics in this
region are continuing to grow. The total number of people living
with HIV increased by about 36% from 2003 to 2005 (UNAIDS
2006). UNAIDS estimates that, of the 1.6 million (1.2-2.1 million)
people living with HIV in this region, 150 000 (70 000-290 000)
were newly infected with the virus in 2007. The Russian Federation
and Ukraine account for the majority of infections in this region;
most are infected through injecting drugs using contaminated
equipment.

In South and South-East Asia, it is estimated that there were 4.0
million (3.3 million—5.1 million) people living with HIV at the end
of 2007; 340 000 (180 000— 740 000) became newly infected with
HIV; and 270 000 (230 000-380 000) died from AIDS during 2007
(UNAIDS 2007). About 69% of all people infected with HIV in this
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region live in India. However, with a total population of over 1 billion
people, the adult prevalence in India is still below 1% (NACO 2006).
In India, HIV transmission is primarily heterosexual, with female
sex workers and their clients being the main drivers of HIV trans-
mission (Mawar et al. 2005).

In East Asia (including China, Japan, Mongolia, Republic of Korea
and Democratic People’s Republic of Korea) adult prevalence remains
low and has not yet reached 0.1%. In most of the rest of the countries
in Asia, HIV prevalence remains low; only Cambodia, Thailand and
Myanmar had adult HIV prevalence rates above 1% (1.6%, 1.4% and
1.3%, respectively) in 2005 (UNAIDS 2006).

Thailand provides an example of the dynamic nature of the
evolving epidemic at a country level. The main routes of transmis-
sion in the late 1980s and early 1990s were through the use of non-
sterile equipment in injecting drug users and through unsafe sexual
behaviours. While the 100% condom use policy in brothels made a
major impact on preventing sexual spread of HIV to the general
population, its more conservative policy on needle exchange and
methadone treatment has enabled HIV to spread rapidly to inject-
ing drug users, who are potentially an important bridge to the gen-
eral population. In 2005, it was estimated that about 43% of all new
infections in Thailand occurred in the low risk heterosexual popu-
lation, while 21% of new infections occurred among men who have
sex with men (Gouws et al. 2006).

Of 75000 (53 000-120 000) people infected with HIV in Oceania,
it is estimated that over 70% are living in Papua New Guinea, where
the epidemic started recently, but is growing rapidly. The number
of cases of HIV in Papua New Guinea has increased by about 30%
per year since 1997 (UNAIDS 2006), reaching an adult prevalence
of 2.4% in 2007, with the main mode of transmission being unsafe
sex. HIV prevalence in other countries in this region (including
Australia, New Zealand, and Fiji) has remained low at about 0.1%
(UNAIDS 2006) and is mainly concentrated in men who have sex
with men and intravenous drug users.

Transmission of HIV

HIV spreads sexually, vertically from HIV infected mothers to their
unborn infants, and through contaminated blood and blood prod-
ucts. It is estimated that sexual transmission (heterosexual and sex
between men) accounts for about 84%, injecting drug use for about
7%, mother to child transmission for about 6% and unsafe health
care practices for about 2.5-5% of the global HIV burden in 2006.
While the attributable fraction of HIV transmission globally
through injecting drug use is relatively small, it accounts for more
than 80% of all HIV infections in Eastern Europe and Asia and is
an important bridge to the general population.

HIV transmission is sometimes viewed purely from a biomedical
perspective of underlying biology and within an epidemiological
paradigm of risk groups and risk factors. However, such an approach
is inadequate to understand the complexity of HIV transmission. It
is important to recognise that social, economic, human rights and
political perspectives are as important ‘drivers’ of HIV transmission
that render some groups or populations more vulnerable to HIV
acquisition.

Sexual transmission

While the probability of HIV transmission through a single coital act
is very low, this risk increases with repeated exposure, co-infection

Detels-Ch9.13.indd 6

with sexually transmitted infection(s) especially genital ulcers, gen-
ital immaturity, receptive anal sex, circumcision status of male
sexual partner, higher viral load in the HIV infected person and the
susceptibility of the exposed individual (Vernazza et al. 1999). The
risk of HIV infection is 3 per 10 000 contacts for the male partner
compared to 20 per 10 000 contacts for the female partner in peno-
vaginal sex. Hence, on average, women are seven times more likely
to become infected. This ratio rises in peno-anal sex, where the risk
ratio for the receptive compared to insertive partner exceeds 20:1,
highlighting the importance of receptive anal sex as an important
factor not only for men but for women as well.

The underlying biological mechanisms of sexual transmission of
HIV are poorly understood. Studies have shown that both semen
and vaginal secretions have both cell-free virus and T cells and
macrophages which contain HIV. CD4+ positive cells are present
both in the male urethra and female vagina—but it remains unclear
whether CD4+ cells in the lumen or in the mucosa are involved in
the infectious process.

High viral load is associated with more efficient transmission of
HIV (Quinn et al. 2000). Viral load varies according to the stage of
HIV infection, and is elevated during early infection, as well as dur-
ing advancing HIV disease and progression to AIDS as immunity
diminishes. Viral load is also higher during periods where there are
other co-infections including herpes simplex virus type 2, malaria,
tuberculosis and intestinal parasites. Ulcerative and non-ulcerative
sexually transmitted infections contribute to higher HIV transmis-
sion and acquisition risk.

The various biological factors that influence the risk of HIV acqui-
sition and transmission occur in a milieu of social, behavioural and
cultural situations which also impact on the spread of HIV. These
include poverty, gender-based economic and power differentials,
gender-based violence, migrant labour, sex work and alcohol abuse.

Transmission through blood

Transmission through blood and blood products includes the shar-
ing of needles and syringes during illicit drug use, inadequately
screened or unscreened transfusion of blood and blood products,
contaminated needles and/or equipment in health care settings or
through traditional healing practices.

The risk of HIV transmission via infected donor blood and blood
products was recognised early in the HIV epidemic. The implemen-
tation of widespread screening of the blood supply has reduced this
mode of transmission drastically. However, some national blood
screening efforts are impeded by inadequate resources for HIV test-
ing, poor quality assurance of HIV testing procedures, inadequacy
of staff training and the quality and choice of laboratory procedures
(UNAIDS 2006). A particular challenge for the provision of safe
transfusion products is the ‘window period, when HIV antibody
tests are negative but infectious HIV is present in the blood.

In healthcare settings HIV can be transmitted between patients
and health care workers in both directions via blood on sharp
instruments, and may also be transmitted between patients through
re-use of contaminated instruments. This risk can be reduced
through universal precaution practices including use of gloves,
standard infection control measures, rigid containers for needles
and single use syringes.

The sharing of needles and syringes among injecting drug users is a
high risk practice for HIV transmission. Sterile needle exchange pro-
grammes are effective in reducing HIV transmission among injecting
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drug users. The illicit nature of injection drug use and associated
social stigma have compromised efforts to reduce HIV transmis-
sion in injecting drug users resulting in continuing high rates of
transmission in these populations with bridging transmission to
the general population in some instances.

Mother-to-child transmission

HIV is transmitted in utero (pre-partum), during the process of
childbirth (intra-partum) and post-partum through breastfeeding.
In the absence of any intervention, the mother-to-child transmission
rate is between 20% and 40%. Most transmission from mother-to-
child occurs during childbirth where mother’s infected blood in
the birth canal infects the baby, resulting in 10-20% of babies
becoming infected. About 5% of babies become infected in utero.
Breastfeeding accounts for 5-20% of babies becoming infected,
depending on length and type of breastfeeding. The risk of perina-
tal HIV transmission is influenced by the severity of HIV disease in
the mother (high RNA viral load and low CD4+ count), the route
of delivery (caesarean section versus vaginal delivery), and the type
of breastfeeding practices (exclusive breastfeeding or mixed feed-
ing) and duration of breastfeeding. Notable advances have been
made in reducing mother-to-child transmission of HIV to very low
levels through the use of antiretroviral drugs, obstetric practices
including caesarean delivery, and management of breastfeeding.

As availability of antiretroviral therapy to reduce mother-to-child
transmission during childbirth increases, breastfeeding is assuming
a proportionately greater role as a source of HIV spread to newborn
babies in settings where formula-feeding is not an affordable option.

Breastfeeding, particularly in poor countries, can account for
one-third to one-half of all mother-to-child transmissions. This
risk is reduced substantially if the mother exclusively breastfeeds
her baby since mixed feeding (breastmilk plus formula milk or any
other feeds, including water) increases the risk of HIV transmission
to the baby. Duration of breastfeeding affects the rate of transmis-
sion. A meta-analysis (Coutsoudis et al. 2004) of breastfeeding stud-
ies from sub-Saharan Africa estimated the cumulative probability of
acquiring HIV infection to be 3% at 3 months, 5% at 6 months, 9%
at 12 months, and 15% at 18 months.

Obstetric practices, such as vaginal delivery (compared to caesar-
ean section) and prolonged rupture of membranes (>4 h), increase
mother-to-child HIV transmission. Invasive procedures during
labour and delivery, such as foetal scalp monitoring, amniocentesis,
foetal scalp electrodes, episiotomy, and instrumental delivery, may
also increase the risk of transmission. Circulating HIV variants in the
mother are selected through immune pressure which is HLA dep-
endent. Where the father has a substantially different HLA profile,
the risk of transmission and/or the viral load in the baby is higher.

HIV prevention strategies

HIV prevention focuses, on the one hand, on reducing the likeli-
hood of and vulnerability to infection in those who are currently
uninfected and, on the other hand, on reducing the risk of trans-
mission from those who are currently infected with HIV. The latter
is an important new opportunity for enhancing prevention efforts
through integration of prevention programmes into the health serv-
ices which are scaling up AIDS treatment and the prevention of
mother-to-child transmission. Knowledge of HIV status is an impor-
tant gateway for targeted prevention and care efforts. It creates an

ACQUIRED IMMUNODEFICIENCY SYNDROME

opportunity to address prevention efforts along a continuum that
includes those uninfected who are at high risk of getting infected,
those recently infected, those with established infection but asymp-
tomatic and those who have advancing HIV disease and those on
antiretroviral treatment. Within this context, groups that are par-
ticularly vulnerable can be targeted and their particular needs
addressed. Proven interventions are available for preventing HIV
through any of its transmission modalities (Table 9.13.1).

Reducing sexual transmission

Globally, the incidence rate of new HIV infections continues to
exceed AIDS mortality rates. Reducing sexual transmission, espe-
cially heterosexual transmission, of HIV is critical to altering the
current epidemic trajectory in many parts of the world. Prevention
of sexual transmission can be achieved through reduction in the
number of discordant sexual acts and/or reduction of the probabil-
ity of HIV transmission in discordant sexual acts (Fig. 9.13.4).
There is no risk of HIV infection among those who practice sex-
ual abstinence or lifelong mutual monogamy. Serial monogamy,
where there are multiple sequential individual short-lived monoga-
mous partnerships, is associated with an increased risk of HIV, but
not to the same extent as the substantial increase in risk of transmis-
sion emanating from multiple concurrent sexual partnerships
(Morris and Kretzschmar 1997). Reduction in the number of con-
current sexual partnerships and the use of condoms are key compo-
nents of HIV prevention messages, widely promoted as part of ABC’
campaigns promoting Abstinence, Be faithful and Condomise.

Male condoms

Condoms are a pivotal part of the fight against HIV/AIDS. They
are inexpensive and relatively easy to use and provide protection
against acquisition and transmission of HIV, a wide range of other
sexually transmitted infections as well as pregnancy. When used
correctly and consistently, the latex male condom is highly effective
in preventing the sexual transmission of HIV. The strongest evi-
dence for the role of condoms in preventing the transmission of
HIV comes from sero-discordant couple studies, which uniformly
show that increased condom use is associated with a substantially
reduced risk of HIV transmission. However, there are still impor-
tant questions regarding whether inconsistent condom use (that is,
condom use in less than 100% of sexual contacts) is protective.
While some studies have suggested that inconsistent condom use
may offer more protection than no condom use whatsoever, others
have demonstrated that the transmission of HIV among irregular
condom users is similar to that of individuals who do not use con-
doms (Ahmed et al. 2001).

To be effective as a prevention option to impact on the growth of
the epidemic, access to condoms needs to be drastically scaled up.
In 2001, it was reported, that the overall provision of condoms to
sub-Saharan Africa was 4.6 per man per year. An estimated 1.9 bil-
lion additional condoms would be needed to raise all countries to
the average procurement level (about 17 condoms per man per
year) of the six African countries that use the most condoms
(Shelton and Johnson 2001). It would cost an estimated $47.5 million
a year to fill the 1.9 billion condom gap excluding service delivery
costs and production. However, based on data on condoms procured
in public sector health facilities across South Africa, the estimated
unmet need for condoms is probably closer to 13 billion (Myer et al.
2001).
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Table 9.13.1 Biomedical technologies for prevention for each modes of HIV transmission

Mode Technology Intervention
Blood and blood products # HIV screening for both virus and antibodies # Selection of donors based on lower HIV risk profile
# Screening of all blood supplies with best available
technology for viral detection during the window
period of infection
Occupational exposure in health & Barrier nursing - gloves, goggles, gowns as Guidelines for universal precautions

care settings appropriate

# Universal Infection control practices

# Proper sharps and other biohazards disposal

systems

# Post-exposure prophylaxis

Trained health care workers

.

.

# Availability of post-exposure prophylaxis

# Availability of barrier nursing paraphernalia
.

Availability of disposal systems for sharps and other
biohazardous materials

Exposure to infected blood through # Infection control practices
traditional skin cutting and blood -

i " Barrier nursing
letting practices

# Guidelines for universal precautions
# Adequate training of traditional healers

# Information to public raising awareness of HIV risk
through traditional practices

Injecting drug use # Detoxification centres

# Sterile needles and syringes

*

& Treatment/rehabilitation centres

# Free needle exchange programmes

Maintenance therapy eg buponorphine

Mother-to-child transmission

Antiretroviral drugs

* 6 & o o

Caesarian section

Alternative baby feeding options

Determine mother and/or father’s HIV status # Implementation of a comprehensive prevention of

mother-to-child transmission (PMTCT) programme

Non-invasive intra-partum procedures

Sexual transmission

# Abstinence

# Delay age of sexual debut

+ Mutually faithful monogamous relationship between
concordant couples

# Zero-grazing, i.e. no concurrent multiple
partnerships

Consensual sex Male condoms
Female condoms

HIV testing

* ¢ 6 ¢ o

Male medical circumcision

# Implementation of services for condom distribution,
HIV education, and counselling, HIV testing, sexually
transmitted infection treatment and circumcision
services

Sexually transmitted infection treatment

Non-consensual/ coerced sex Post-exposure prophylaxis

Emergency contraception

Sexually transmitted infection treatment

# Availability of health services for post-exposure
prophylaxis, sexually transmitted infection treatment
and emergency contraception

* 6 o o

Experimental prevention tools
to reduce sexual transmission
(unproven)

prophylaxis

Antiretroviral drugs as pre-exposure

# Acyclovir for herpes simplex virus type 2

treatment

¢ Microbicides

¢ Vaccines

Notwithstanding the challenges to condom access, a wide range
of factors have been implicated as barriers to condom use; the most
common being the widespread perception that condoms reduce
sexual pleasure and that suggesting the use of condoms represents
self-acknowledgement of HIV infection or a lack of trust in the
partner. In the context of a marital relationship or stable partner-
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ship where pregnancy is desired, or where subordination of women
limits their ability to negotiate safer sex practices, attempts to intro-
duce or promote condom use have had limited success.

Several studies have demonstrated that alcohol consumption is
associated with inconsistent condom use; this phenomenon is parti-
cularly problematic because many individuals meet high-risk sexual
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Factors facilitating HIV spread
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practices . :
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debut

Factors inhibiting HIV spread

Fig. 9.13.4 Interplay between factors influencing sexual transmission of HIV Infection.

Source: Department of Health, South Africa (2007).

partners in social settings where alcohol is available. Condoms use
is lower in partnerships where an effective form of contraception is
being used. This points to the need for interventions that promote
dual method use (the simultaneous use of condoms with another
form of contraception) among high-risk women. An important
predictor of condom use is previous experience using condoms;
individuals who have used condoms previously are more likely to
use them in the future.

Female condoms

It is generally accepted that the efficacy of the female condom,
when used correctly, is at least comparable to that of male con-
doms. While there are less data on the efficacy of the female con-
dom, it protects essentially the same mucosal surface area as the
male condom, and the polyurethane used in the construction of
the female condom is stronger and less permeable than the latex
used in most male condoms. Furthermore, female condoms do not
degrade appreciably after several washings and, if they are cleaned
appropriately, can be reused (unlike the male condom) though this
practice is not widely recommended.

Sexually transmitted infections

HIV transmission and acquisition during heterosexual intercourse
is enhanced in the presence of sexually transmitted infections, par-
ticularly ulcerative infections such as syphilis, chancroid and herpes
simplex type 2 virus infection. Genital ulceration or inflammation
caused by sexually transmitted infections increase the infectiousness
of HIV-positive individuals and the susceptibility of HIV negative
individuals.

The incidence of curable sexually transmitted infections is high-
est in sub-Saharan Africa, with 69 million new cases per year in a
population of 269 million adults aged 15-49 (WHO 2001). This is
an important factor in accelerating the spread of HIV in this region.

* HAART
* Basic care
+ Prophylaxis

In rural South Africa, nearly 9% of adults have syphilis and almost
one in 20 has gonorrhea (Colvin et al. 1998). The prevalence of
HIV infection in sexually transmitted disease clinic patients has
exceeded 70% in Zimbabwe (WHO 2001) and exceeded 50% in
Swaziland (UNAIDS 2002). It is estimated that only 14% of those
in Africa in need of sexually transmitted disease services are able to
access them.

Male circumcision

In 2006/7, three randomized control trials conducted in Africa
consistently demonstrated that medical male circumcision reduces
the risk of female to male transmission of HIV by 50-60% (Auvert
et al. 2005; Bailey et al. 2007; Gray et al. 2007). There may be an
increased risk of HIV infection in men who engage in sex before
complete healing of the circumcision wound. It is unclear as to
whether male circumcision has any impact on the risk of male to
female HIV transmission or on male to male HIV transmission.
Mathematical modelling of the introduction of male circumcision
suggests that 2—3 million HIV infections could be averted in sub-
Saharan Africa. If integrated into a comprehensive package of male
sexual and reproductive health services it could mark a critical
milestone in increasing male involvement in HIV prevention.

Reducing transmission through blood

Transmission of HIV through exposure to infected blood can occur
through transfusion of blood and blood products, through sharing
of needles and syringes among injecting drug users and through
inadvertent nosocomial transmission (e.g. through needlestick
injuries) in health care settings.

Injection drug use
Of the estimated 13.2 million injecting drug users worldwide, 78%
of them reside in low- and middle-income countries, especially in
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Eastern Europe, Central, South and South-East Asia. An estimated
10% of the world’s HIV infections are attributed to injection drug
use, which is the main mode of transmission in certain Asian and
European countries. HIV epidemics among injecting drug users
are characterized by significant regional inter-country and intra-
country variations, and prevalence of HIV infection among inject-
ing drug users has been shown to exceed 50% and in some cases
reach even up to 90% of injecting drug users in a very short time-
frame (UNAIDS 2004). Ukraine exemplifies how quickly the virus
can spread through an injecting population: with the number of
diagnosed HIV infections increasing from virtually zero in 1995 to
20 000 a year since 1996; 80% of these new infections are occurring
in injecting drug users.

The sharing and reuse of injecting equipment, particularly nee-
dles and syringes, is responsible for the transmission of HIV and
other blood-borne diseases and is widespread among injecting
drug users. Needle sharing is often a consequence of a lack of per-
ceived risk for HIV infection, group norms and rituals, inaccessi-
bility of clean injecting equipment due to scarcity or relative cost of
equipment, and/or the inability to carry injecting equipment due
to potential negative social or legal consequences (UNAIDS 2004).
Although injection drug use is distinct from sexual intercourse as a
mode of transmission, the two routes are frequently linked epide-
miologically. Injection drug users are often young and sexually
active, potentially exposing their sexual partners, children and foe-
tuses to the virus. In addition, injection drug use is common in the
commercial sex industry.

Opver the past 20 years, research among injecting drug users and
the experience from numerous programmes and projects indicate
that the HIV epidemics among injecting drug users can be preven-
ted, stabilized and even reversed. Effective programmes typically
include; drug dependence treatment, including substitution treat-
ment (e.g. methadone programmes), outreach to injecting drug users
to promote safer sex and injecting practices, clean needles and syringes,
condoms, voluntary counselling and HIV testing, treatment of sexu-
ally transmitted infections, and interventions for special populations-
at-risk such as prisoners and sex workers who inject drugs (UNAIDS
2004).

‘Needle exchange’ or ‘syringe exchange’ programmes, when part of
a comprehensive harm-reduction approach, have been shown to
reduce the risk of transmission without contributing to an increase in
drug use (Des Jarlais et al. 1996; Vlahov and Junge 1998). Early imple-
mentation of needle exchange, community outreach, and access to
sterile injection equipment have been critical factors in helping sev-
eral cities avoid a serious HIV outbreak among injecting drug users
(Des Jarlais et al. 1995). An analysis of 81 cities around the world
showed that HIV prevalence decreased 5.8% in 29 cities with needle
exchange projects compared to a 5.9% increase in HIV prevalence in
52 cities without such programmes (Hurley et al. 1997).

Blood transfusions
The transfusion of HIV-infected blood or blood products is prob-
ably responsible for 5-10% of cumulative infections worldwide
(UNAIDS 2006), translating to an estimated 160 000 cases of HIV
being transmitted every year (WHO 2005a).

In the 1980s and early 1990s the majority of HIV infections
through blood and blood products were in haemophiliacs. In the
past 15 years great strides have been made to build up the safety of
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the blood supply, particularly in low- and middle-income countries.
The creation of nationally coordinated blood transfusion services
and introduction of a range of policies and procedures, with a par-
ticular focus on HIV screening of donated blood to detect antibod-
ies to HIV, the reduction of unnecessary transfusions as well as
development of improved donor screening and deferral techniques
have helped to virtually eliminate the risk that HIV would be trans-
mitted through donated blood in high-income countries. The
ongoing concern is the risk of transmission when blood donors are
in the window period where they are infectious but have no detect-
able HIV antibodies. The use of the newer generation p24 antigen
assays, polymerase chain reaction to detect viral RNA and quaran-
tine of first blood donations until subsequent donations prove to
be uninfected are some of the strategies used to reduce the risk of
transfusing infected blood (Heyns and Swanevelder 2005). Almost
all countries have routine screening of blood donations for HIV
antibodies (UNAIDS 2006), but some continue to experience prob-
lems due to poor organization of blood supply systems, inadequate
quality assurance mechanisms, poor staff training and suboptimal
laboratory procedures.

Nosocomial transmission and universal precautions

Health care workers exposed to blood and body fluids have a low
but measurable risk of occupational infection with HIV. In a review
of transmission probability estimates, infectivity following a
needlestick exposure was estimated to range from 0.00% to 2.38%
(weighted mean = 0.23%) (Baggaley et al. 2006). While interna-
tional guidelines recommend the use of relatively inexpensive auto-
disable syringes as the ‘equipment of choice’ to help prevent HIV
transmission in health care settings, only 62% of low- and middle-
income countries were using such syringes in their national vaccine
programmes in 2004 (WHO 2005b). Risk of exposure to blood or
other body fluids can be significantly lowered through workers’
adherence to ‘universal precautions, which involves the routine use
of gloves and other protective gear to prevent occupational expo-
sures, safe disposal of sharps, and timely administration of a four-
week prophylactic course of antiretroviral prophylaxis if a worker
does get exposed.

Preventing mother-to-child transmission

Over 4 million HIV-infected children under the age of 15 were
born to HIV-infected mothers; in 2005 alone, an estimated 700 000
children became newly infected. With few exceptions most children
acquire their HIV infection from their mothers. Mother-to-child-
transmission (MTCT) of HIV occurs in the intrauterine period,
during labour and delivery, and postnatally through breastfeeding.
Africa bears 70% of the global burden of HIV in all age groups, but
has at least 90% of all the HIV-infected children in the world result-
ing in a reversal of decades of steady progress in child survival.

Substantial progress has been made in preventing MTCT. Before
medical interventions became available, approximately one-third
of babies of HIV positive mothers became infected with HIV. With
a combination of antiretroviral drugs, changes in obstetric prac-
tices and alternatives to breastfeeding, MTCT rates below 1% can
be attained and MTCT has been virtually eliminated in high-
income countries.

The first research breakthrough in MTCT occurred in 1994 when
the Paediatric AIDS Clinical Trials Group 076 trial showed that HIV
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transmission from mother-to-child can be reduced from 25.5%
to 8.3% using AZT. This efficacious regimen of AZT from about
12 weeks gestation and through labour and delivery in the infected
mother and for a week post-birth to the infant has been widely
implemented in industrialised countries. For resource-constrained
settings, cheaper interventions using AZT or nevirapine are availa-
ble. The Thai short course AZT regimen administered to mothers
from 36 weeks gestation through the intra-partum period and the
HIVNET 012-single dose nevirapine regimen (a dose to the mother
at onset of labour and a dose to the infant within 72 h of birth) are
preferred in resource-constrained settings. The main advantage of
single-dose nevirapine is the ease of administration and low cost;
the chief drawback is concern about drug resistance in the mother.
Concerns about drug resistant viral strains have led to several trials
using combination treatments to reduce transmission during the
intra-partum period.

Breastfeeding is not recommended for HIV-positive mothers since
this is associated with an increased risk of HIV transmission. How-
ever, lack of access to clean running water in resource-constrained
settings has precluded the use of formula feeding. While exclusive
breast feeding with abrupt weaning is one proven option of reducing
breastfeeding risk in these settings, other options are under investiga-
tion (Coovadia et al. 2007), including studies of whether antiretro-
virals given to baby (and mother) during breastfeeding may reduce
MTCT.

Despite single-dose nevirapine being a readily implementable effec-
tive HIV prevention strategy to reduce MTCT in almost any country,
only 9% of pregnant women in low- and middle-income countries
were offered services to prevent transmission to their newborns in
2005 (Global HIV Prevention Working Group 2006). A lot more still
needs to be done to expand interventions to reduce MTCT.

Voluntary counselling and testing

Knowledge of HIV status is not only a vital entrée to treatment, it is
also essential for prevention of MTCT, prevention of transmission
through blood transfusions and reducing sexual transmission of
HIV infection. Voluntary counselling and testing (VCT) has been
shown to be both efficacious in reducing risky sexual behaviours
(The VCT efficacy study group 2000) and cost-effective as a pre-
vention intervention. In a large multi-centre study (n = 4293), both
men and women randomised to receive VCT significantly reduced
unprotected intercourse with their primary partners than those
receiving only health information (The VCT efficacy study group
2000). In this VCT trial, the centres in Kenya and Tanzania averted
an estimated 1104 and 895 HIV infections and this translated into
a cost-saving of US $249 and $346 per HIV infection averted in
Kenya and Tanzania, respectively (Sweat et al. 2000).

Large numbers of HIV infected people, particularly in low- and
middle-income countries, do not know their HIV status and are
diagnosed too late (Shisana et al. 2005). While the aim is to put
all those eligible for antiretroviral therapy (often defined as CD4
<200 cells/ml) on treatment, it is primarily those who are sympto-
matic and seeking care who are learning their HIV status and
accessing care. VCT has traditionally been offered as an out-patient
or ambulatory service based at primary care providers or special-
ized VCT centres. However, stigma, which is a common experience
of those infected and affected by HIV, is a major obstacle to HIV
testing and acknowledgement of individual risk of infection.

ACQUIRED IMMUNODEFICIENCY SYNDROME

The traditional form of VCT was developed in the pre-ART era in
response to human rights and ethical concerns about HIV testing
that centred on the need to ensure autonomy and minimize harms
for the client (Fylkesnes 1999). At that stage, VCT was mainly for
prevention purposes. Unfortunately, this form of VCT has become
a major obstacle to care due to the lack of capacity of health serv-
ices to provide this time-consuming approach to VCT.

In an attempt to overcome this limitation, a number of different
models to promote HIV testing have started to emerge, each
designed to meet different goals, including:

i. individual pre- and post-test counselling, which is the classic
model that is client initiated and is typical of most free-standing
VCT sites;

ii. group information opt-in individual pre- and post-test coun-
selling, which is widely used in high prevalence settings;

iii. group information opt-out individual testing with individual
post-test counselling for sero-positives, which is widely used
during routine medical screening, e.g. antenatal clinics;

iv. group information opt-in couple/family pre-test counselling
with individual post-test counseling; and

v. no specific pre-test information and testing is an opt-out
option with individual post-test counselling, e.g. antenatal
and sexually transmitted disease clinics.

Routine opt-out testing, with a right to decline, was pioneered in
Botswana in 2004. A population-based study on attitudes, practices,
and human rights concerns showed that of 1268 adults interviewed,
81-93% were in favour of opt-out HIV testing as it enhanced access
to treatment. Barriers to testing included fear of learning one’s sta-
tus (49%), lack of perceived HIV risk (43%), and fear of having to
change sexual practices with a positive HIV test (33%) (Weiser et al.
2006). In the USA, routine opt-out testing in health care settings has
been recommended since 2006.

While alternate models of VCT have engendered some concern
about coercion of clients to participate in HIV testing, most of these
concerns are readily remedied. Some have argued for a move away
from the ‘HIV exceptionalism’ approach to a ‘HIV normalization’
approach wherein HIV is treated as an infectious disease. In this
context VCT is essential for both HIV prevention and early diagno-
sis for timely access to treatment (De Cock and Johnson 1998).

Community interventions for HIV prevention

Community intervention strategies can be categorized according
to three approaches: mass media (e.g. television, radio, newspa-
pers/magazines, posters); community mobilization, through which
the community becomes a participant in the design of the inter-
vention; and interpersonal communication involving direct, face-
to-face approaches such as counselling.

A common theoretical model used in developing behavioural
interventions (Bertrand et al. 2006) requires the direct impact of
the intervention to increase knowledge, change attitudes, and
enhance self-efficacy, leading to a reduction in risk behaviours,
greater utilization of health services and, ultimately, a reduction in
HIV prevalence. An overall approach to the way interventions are
designed and implemented suggests that for an intervention to be
successful, it needs to be based on behavioural theory, designed to
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change specific risk behaviours, delivered by health professionals,
delivered in an intensive manner, delivered to individuals, delivered
as part of routine health services; and should incorporate skill-
building (Crepaz et al. 2006).

The mass media approach targets the general population, regard-
less of level of HIV risk. Thus, the message that is delivered through
the mass media must carefully consider the impact of the content
and approach of their messages. In the early 1980s in the USA, mass
media messages tended to emphasize the severity of the disease and
the fatal outcome. The unexpected outcome of that approach was
to induce fear and cause many people to shun individuals in high-
risk groups and persons with AIDS, resulting in stigmatization.
Stigmatization is now one of the major barriers to effective control
of the epidemic, and has compromised efforts to promote HIV
testing.

A systematic review (Bertrand et al. 2006) of interventions using
the mass media in low- and middle-countries found that only two
of the desired outcomes were achieved in 50% or more of the trials:
knowledge of HIV transmission and reduction of high-risk activi-
ties (multiple partners, visiting sex workers, etc.). Few of the mass
media intervention studies resulted in an increase in reported use
of condoms.

A review (Eke et al. 2006) of community-based programs, sug-
gested that success was dependent on the interventions being tai-
lored to respond to the unique contexts in which risk behaviours
occur (e.g. in Thailand and Cambodia, a high proportion of sexual
risk behaviour occurs in brothels, which then become a logical tar-
get for intervention), addressing contextual variables and practices
such as sociocultural norms (e.g. acceptance that extra-marital sex
is to be expected), and the provision of adequate resources with
which to implement the intervention.

A successful example of a community mobilization strategy (Wu
et al. 2002), aimed at new drug users in southern Yunnan Province
in China, produced a two- thirds reduction in HIV incidence with-
in one year. Another successful example of an intervention target-
ing a specific community is the Sonagachi Project, which organized
commercial sex workers in Kolkata, India to promote safer sex, bet-
ter working conditions, better health-seeking behaviours and better
access to health care (Jana et al. 2004).

Community intervention strategies, like the successful examples
above, can prevent HIV infection, but they must be carefully
designed, and should mobilize the target population to participate
in the intervention design and implementation.

Post-exposure prophylaxis

HIV infection is initially established within the dendritic cells of
the skin and mucosa before spreading through lymphatic vessels
and developing into a systemic infection. Thus, there is a ‘window
of opportunity’ following exposure for the use of antiretroviral
therapy to prevent systemic infection.

There are several groups who could benefit from post-exposure
prophylaxis (PEP). These include health workers, laboratory per-
sonnel, and individuals with likely exposure to HIV through sexual
contact (including rape) or breast milk. The success of PEP in pre-
venting established infection depends on a number of factors, includ-
ing route and dose of exposure, efficacy of drug(s) used, interval
between exposure and initiation of drug(s), and level of adherence
to the drug. The dose of exposure depends primarily on the route
of infection and the stage of infection of the source. Thus, receptive
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anal intercourse and deep accidental needle sticks carry the highest
risk of exposure and the greatest challenge for effective PEP. People
who are in the acute or terminal stages of HIV disease will also have
the highest levels of HIV, and thus present the highest risk to those
exposed to them.

It is unlikely that placebo-controlled double-blinded clinical tri-
als of PEP will ever be conducted for logistical and ethical reasons.
A case—control study of PEP following occupational exposures
(Cardo et al. 1997) showed 81% protection against HIV infection.
A study of PEP following sexual exposure, primarily through anal
intercourse, also showed a protective effect (Roland et al. 2005).

An important issue in implementing PEP is whether it will lead
to behavioural disinhibition, i.e. individuals believing, because of
PEP, they can safely engage in high-risk activities. Thus, counselling
on the need for reduction of risk exposures should be an integral
part of any PEP programme.

The US Centers for Disease Control and Prevention has issued
guidelines for management of occupational, sexual and other expo-
sures to HIV (Panlilio et al. 2005). The current consensus is that
combination antiretroviral therapy should be initiated as soon as
possible after exposure, and continued for at least 4 weeks.

Scaling up prevention interventions

Despite substantial increases in knowledge of what works in pre-
venting HIV infection, and resources for their implementation, the
virus continues to spread. The inability to curb the epidemic in
many settings is due to the inability to implement proven HIV pre-
vention strategies at the necessary scale and magnitude to those who
need it most, and not recognising the link between HIV prevention
and broader development needs especially in resource-constrained
settings.

In 2006, the gap between HIV prevention needs and provision of
prevention programmes was substantial. A significant constraint to
prevention efforts has been the inability to integrate HIV preven-
tion: (i) within a comprehensive AIDS strategy, including preven-
tion integrated with AIDS treatment; (ii) within other national
development programmes; (iii) into poverty reduction strategies;
iv) into education programmes; (v) into health services, especially
sexual and reproductive health services; (vi) into programmes aimed
at reducing gender inequalities; and (vii) into initiatives to enhance
economic and political opportunities for women and girls.

Prevention efforts have generally targeted whole communities
or those who are HIV negative. There is a steady shift in prevention
efforts from a narrow focus on HIV uninfected persons to a more
effective continuum of prevention that includes those who are unin-
fected, recently infected, infected but asymptomatic as well as
those with advancing HIV disease and on antiretroviral therapy.

To improve the impact of known effective HIV prevention inter-
ventions, implementation needs to be done to scale, targeting the
key populations in the epidemic with integrated approaches that
recognize that prevention planning and implementation needs to
take the context into account.

New HIV prevention technologies
under investigation

Several trials of new HIV prevention technologies are currently
underway. Antiretroviral prophylaxis, microbicides and vaccines
are being tested and may have great potential in the future.
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Pre-exposure prophylaxis

Certain groups are repeatedly exposed to possible infection by HIV.
These include health workers, laboratory personnel, sex workers,
injection drug users, and both homosexual and heterosexual indi-
viduals who have multiple partners and are unwilling to take pre-
cautions (as well as their spouses and/or regular partners). The con-
cept of pre-exposure prophylaxis is not new, but has now gained
considerable popularity as a possible strategy for reducing the risk
of infection among high-risk groups.

However, there are many issues inherent in long-term prophy-
laxis with any drug. These include the need for inexpensive drugs,
the potential for serious toxic side effects, development of viral resist-
ance to the drug with repeated use, the potential impact on behav-
ioural disinhibition (i.e. increasing risky behaviour and decreasing
condom use), the possible need for multiple drug combinations,
and assuring an acceptable cost:benefit ratio.

Several studies of the antiretroviral drug, tenofovir, were initiat-
ed to assess its effectiveness as pre-exposure prophylaxis (Liu ef al.
2006). Results from one pre-exposure trial conducted in Ghana,
Cameroon, and Nigeria (Peterson et al. 2007) showed no increased
risk of drug-associated toxicity from oral tenofovir, and did not
observe any increase in high-risk behaviour.

Whether pre-exposure prophylaxis becomes a widely implemen-
ted, acceptable prevention strategy will depend on the results of
these trials evaluating efficacy/effectiveness, toxicity and behav-
ioural disinhibition. If pre-exposure prophylaxis is shown to be
safe and effective, implementation programmes of this potential
prevention strategy will need to emphasize the concomitant use of
other prevention strategies such as condoms.

Microbicides

Topical microbicides, products designed to prevent the sexual
transmission of HIV and other sexually transmitted pathogens, are
one of the most promising prevention tools currently under devel-
opment that women can use to protect themselves from HIV (Stone
2002). Potentially, they can be applied vaginally to prevent both
male-to-female and female-to-male transmission.

Currently in the research pipeline are over 60 substances that are
being studied as possible microbicides. Some 50 of these substances
are in pre-clinical development, and 11 have entered various stages
of human clinical testing.

Microbicides in human trials have one of four mechanisms of
action:

i. Surfactants, e.g. nonoxynol-9 and C31G (Savvy), which act by
disrupting cell membranes.

ii. Vaginal defence enhancers, which boost the body’s natural
defences against infection by maintaining the naturally acidic
environment of the vagina by increasing lactobacilli or by rap-
idly acidifying alkaline ejaculate, e.g. BufferGel.

iii. Attachment and fusion inhibitors, which bind to pathogens or
to receptors on healthy human cells thereby preventing attach-
ment, e.g. Carraguard, PRO2000 and Cellulose Sulphate.

iv. Replication inhibitors, or antiretroviral agents, which act
locally in the reproductive tract mucosa at various steps in the
HIV replication cycle and therefore have a narrow spectrum
of activity, e.g. Tenofovir gel, Dipavirine and UC781.
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Early studies of the spermicide, nonxynol-9, showed this prod-
uct, which acts by disrupting cell membranes, to be harmful as it
caused lesions in the genital tract and increased the risk of HIV
infection. Subsequent studies of Savvy, another product in the same
class, were halted due to low HIV incidence rates in the trial sites.
Trials of Cellulose Sulphate, were stopped in 2007 due to safety con-
cerns. Gel formulations of inhibitors of the chemokine receptor,
CCR5 have shown promise in animal models and are currently
being developed for early human studies.

There are significant challenges in conducting microbicide effec-
tiveness trials, including the ethical need to promote condoms
thereby undermining the ability to show the effect of the microbi-
cide, low HIV incidence rates in some trial populations, poor
adherence to study products and high rates of pregnancy as study
products are discontinued during pregnancy.

Vaccines

A safe, protective and inexpensive vaccine would be the most effi-
cient, effective and possibly the only way to control the HIV pan-
demic. Despite intensive research, development of such a candidate
vaccine remains elusive. Safety concerns prohibit the use of whole
killed HIV or live attenuated virus as immunogens (Sheppard
2005). Many different approaches using recombinant technologies
have been pursued over the past two decades. Initially, efforts were
focused on generating neutralizing antibodies using recombinant
monomeric envelope gp120 (AIDSVAX) as immunogen. This vac-
cine did not induce neutralizing antibodies and the phase III trials
failed to show protection against HIV acquisition. Antibody-mediated
HIV neutralization is complicated by the high genetic diversity of
the variable Env regions, epitopes masked by a carbohydrate shield
(glycosylation) and conformational rearrangements (Garber et al.
2004).

Since CD8+ T-cell responses have been shown to control viral
replication in vivo, recent vaccine development has focused on elic-
iting cellular immune responses. Unfortunately, safety and immu-
nogenicity studies of adenovirus vector-based T cell vaccine have
failed to show a protective effect and may be associated with an
increased risk of HIV infection.

Vaccine development is severely hampered by the lack of any
immune correlate which has been shown to prevent viral infection
or clear initial viral infection. The human immune system gener-
ally fails to spontaneously clear HIV infection and so there is no
natural immune process for the vaccine candidates to mimic. It is,
however, believed that approaches aimed at eliciting both humoral
and cell mediated immunity are most promising to prevent or at
least control retroviral infection (Ho and Huang 2002).

Most of the efforts to produce a vaccine have concentrated on
looking at components of the virus that may stimulate protective
immunity and substrates that may enhance the immune response.
While natural immunity has not been observed in HIV/AIDS, sev-
eral researchers (Clerici et al. 1992; Detels et al. 1994; Detels et al.
1996) have identified groups of men who have sex with men and
female sex workers who have been repeatedly exposed to HIV and
have not become infected. Some of these individuals were shown to
lack the CCR-5 receptor on CD4+ cells to which the HIV attaches
(Dean et al. 1996). However, these individuals comprise only a subset
of ‘resistant’ individuals. If the factors that allow these individuals to
resist infection can be identified it might be possible to confer the
‘resistance factor’ on individuals lacking it, thus artificially providing
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them some measure of protection against HIV infection. This
approach would represent an alternative approach to the tradition-
al strategies of vaccine development and might overcome the
apparent lack of natural immunity to HIV.

The spectrum of clinical manifestations
of AIDS

Opportunistic infections, which seldom cause serious disease in
immunocompetent people, are common in HIV-infected individu-
als. Indeed, most of the morbidity and mortality associated with
HIV infection is almost always as a consequence of opportunistic
diseases or malignancies that occur when immunity is impaired,
usually corresponding with a CD4+ count below 200 cells/ml.
Infections caused by more virulent pathogens, such as Mycobacterium
tuberculosis or Streptococcus pneumoniae, often occur with lesser
degrees of immune suppression. Over 100 opportunistic infections
by viruses, bacteria, fungi and protozoa have been associated with
AIDS. The spectrum of clinical manifestations includes:

Dermatological manifestations

Cutaneous abnormalities are common and some of the conditions
are unique and virtually pathognomonic for HIV disease, e.g.
Kaposi’s sarcoma.

Neurological manifestations

Apart from dementia, HIV-infected patients are at risk for a wide
range of neurologic diseases. Global cerebral disease can present
with altered mental status or generalized seizures, whereas focal
disease often produces hemiparesis, hemisensory loss, visual field
cuts, or disturbances in language use. Fungal, viral and mycobacte-
rial meningoencephalitis are the most common causes of global
cerebral dysfunction, and progressive multifocal leukoencephalop-
athy (PML), primary CNS lymphoma and toxoplasmosis account
for the majority of focal presentations.

Pulmonary manifestations

HIV-associated pulmonary conditions include both opportunistic
infections and neoplasms. The opportunistic infections include
bacterial, mycobacterial, fungal, viral and parasitic pathogens.
Some of the more common respiratory infections associated with
HIV patients include: pneumonia, tuberculosis and pulmonary
Kaposi’s sarcoma.

Endocrine manifestations

A number of endocrine abnormalities develop in patients with
HIV infection; some due to infiltration of endocrine glands by
tumour or infection.

HIV wasting

This condition was first recognised as an AIDS-defining illness by
the US Centers for Disease Control and Prevention in 1987. The
‘wasting syndrome’ is defined as a weight loss of at least 10% in the
presence of diarrhoea or chronic weakness and documented fever
for at least 30 days that is not attributable to a concurrent condi-
tion other than HIV infection itself.
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Haematologic manifestations

Clinically significant haematologic abnormalities are common in
persons with HIV infection. Impaired haematopoiesis, immune-
mediated cytopaenias and altered coagulation mechanisms have all
been described in HIV-infected individuals.

Renal manifestations

Renal disorders during HIV infection range from fluid and electro-
lyte imbalances commonly seen in hospitalized HIV-infected
patients, to HIV-associated nephropathy, which can progress rap-
idly to end-stage renal disease.

Gastrointestinal manifestations

Common gastrointestinal disorders include diarrhoea, dysphagia
and odynophagia, nausea, vomiting, weight loss, abdominal pain,
anorectal disease, jaundice and hepatomegaly, gastrointestinal bleed-
ing, interactions of HIV and hepatotropic viruses, and gastrointesti-
nal tumours (Kaposi’s sarcoma and non-Hodgkin’s lymphoma).

Ophthalmic manifestations of HIV

Numerous ophthalmic manifestations of HIV infection may involve
the eye including tumours of the periocular tissues, a variety of ext-
ernal infections, HIV-associated retinopathy, and a number of opp-
ortunistic infections of the retina and choroid.

Otolaryngologic manifestations

HIV disease is associated with a variety of problems in the head
and neck region; as many as 70% of HIV-infected patients eventu-
ally develop such conditions.

Oral manifestations

Oral manifestations of HIV disease are common and include oral
lesions and novel presentations of previously known opportunistic
diseases. Some are caused by fungal infections, e.g. candidiasis;
while others are due to viral infections, e.g. herpes simplex, herpes
zoster, human papillomavirus, cytomegalovirus, hairy leukoplakia
and Epstein-Barr virus. Other oral complications include perio-
dontal disease, neoplastic lesions and lymphomas.

Rheumatologic and musculoskeletal manifestations

Musculoskeletal syndromes that occur in HIV-infected patients
include manifestations of drug toxicity, reactive arthritis, Reiter’s
syndrome, infectious arthritis and myositis.

Tuberculosis and HIV

In resource-constrained settings, the most common presenting ill-
ness of AIDS is tuberculosis (TB). TB is a global public health prob-
lem that has been exacerbated by the HIV epidemic. In 2003 an esti-
mated 8.8 million new cases of TB were diagnosed and 1.7 million
people died from the disease. The most severely affected region has
been sub-Saharan Africa, where TB notifications have, on average,
trebled since the mid-1980s, and death rates on treatment have
reached 20% compared with the 5% that can be achieved by good
TB-control programmes without HIV (WHO 2005c¢).

AIDS has changed the profile of TB patients globally; from a dis-
ease of the malnourished, elderly and men to a disease of young peo-
ple, predominantly women. Extra-pulmonary TB is common in
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AIDS patients; together with other reasons for smear-negative TB,
this has created a major diagnostic problem. The result is large num-
bers of patients being treated for TB without microbiological confir-
mation of infection. The rapid growth of the HIV epidemic has
resulted in a rapidly growing TB epidemic. Rising TB incidence rates
in those who are HIV infected has had a spillover effect of rising TB
incidence rates even among those who do not have HIV infection.

In much of sub-Saharan Africa, the strain of growing TB and
HIV epidemics has led to the emergence of extensively drug resist-
ance TB. Global increases in multidrug-resistant (MDR-TB) and
extensively drug-resistant (XDR-TB), are threatening both TB and
HIV treatment programs worldwide. The former is defined as
resistance to both isoniazid and rifampin, whereas the newly
defined XDR-TB consists of MDR and resistance to a fluroquinolo-
ne and at least one injectable second-line TB drug (kanamycin,
amikacin or capreomycin). Together, they raise concerns of a global
epidemic of untreatable TB and pose a huge threat to TB control.
In high prevalence TB and HIV areas of the developing world, the
current DOTS (Directly Observed Treatment, Short Course) strat-
egy is proving ineffective because available resources are being out-
stripped by the large number of patients in need of treatment. As a
consequence TB treatment and outcomes are sub-optimal and
MDR and XDR TB are on the rise.

Treatment

Antiretroviral therapy (ART)

The ART era started in 1987 with the approval of AZT (also known
as zidovudine), a thymidine nucleoside analogue that interrupts
the transcription of viral RNA to viral DNA by blocking the action
of the reverse transcriptase enzymes. During the late 1980s addi-
tional nucleoside reverse transcriptase inhibitors (NRTIs) were
developed. As more antiretroviral drugs of different classes became
available, triple combination therapy was shown to have greater
and more durable benefits than either mono- or dual therapy. The
big treatment breakthrough occurred in 1996 with the introduction
of protease inhibitors (PIs) that are capable of blocking the assem-
bly of the progeny HIV within the CD4+ cell, marking the beginning
of the era of highly active antiretroviral therapy (HAART). A third
class of antiretrovirals, the non-nucleoside reverse transcriptase
inhibitors (NNRTTIs) was developed soon after the first PIs became
available.

Combinations of drugs from these three classes of antiretrovirals
are widely used as the ‘standard of care’ (Wood 2005). The currently
recommended regimens for adults that demonstrate the most potent
virologic and immunologic efficacy are those composed of two NRTIs
together with either a NNRTI or a PI (DHHS Panel on Antiretroviral
Guidelines for Adults and Adolescents 2006b). Although HAART is
not a cure, it has dramatically improved rates of mortality and mor-
bidity, improved quality of life, revitalized communities and trans-
formed perceptions of AIDS from a plague to a manageable, chronic
illness.

Several international HIV treatment guidelines exist to guide cli-
nicians in the management of HIV-infected individuals and are
based on a combination of evidence from randomised clinical tri-
als, observational cohorts and expert opinion.

Since the advent of HAART in 1996, most guidelines have evolved to
keep up with new evidence. For example, the United States Depart-
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ment of Health and Human Services (US DHHS) guidelines ini-
tially advocated a more aggressive therapy but have subsequently
moved towards a more conservative approach. The 2006 DHHS
guidelines (DHHS Panel on Antiretroviral Guidelines for Adults
and Adolescents 2006b) recommend initiation of treatment in all
asymptomatic patients with <200 CD4+ cells/ml and allowing clin-
ical judgement to be exercised at earlier stages of disease.

The WHO recommendations for expanded access in low and
middle-income countries (WHQO 2004) take into account the lack
of medical and laboratory infrastructure in many countries that
have a high AIDS burden. The WHO guidelines emphasize treat-
ment of patients with significant symptomatic disease and those
with CD4+ cell count <200 cells/ml. A substitute for the CD4+ cell
count criterion in resource-constrained settings where a CD4+ cell
count is not available is a total lymphocyte count <1200 cell/ml. All
of the guidelines emphasize initiation of ART for symptomatic
patients with HIV-related symptoms (WHO stages 3 & 4), while
the decision to initiate treatment of asymptomatic patients is more
complex and is based on the patient’s readiness to adhere to long-
term therapy, together with an assessment of the level of existing
immunodeficiency, the risk of disease progression and the risks
and costs of therapy. In resource-constrained settings, the thresh-
old for entry into an ART programmatic will also need to take cog-
nizance of the resultant numbers to be treated, available financial
and medical infrastructure and the resources necessary to identify
treatment beneficiaries.

The dynamics of HIV in paediatric patients is distinct from that
of adults. Most children infected with HIV have contracted the dis-
ease through vertical transmission from their mothers. The mean
survival of vertically HIV infected children ranges from 75-90
months and only a fraction of the HIV-infected children survive to
around 10 years of age without ART. In countries where it has been
successfully introduced, ART has substantially changed the face of
HIV infection in children, with many HIV-infected infants and
children now surviving to adolescence and adulthood. Guidelines
for treatment of HIV-infected children are also continually evolv-
ing. The decision to start therapy and what drugs to choose for
children is complex (DHHS Panel on Antiretroviral Guidelines for
Adults and Adolescents 2006a). While HIV-infected children suf-
fering from impaired growth and development may benefit from
earlier initiation of HAART, the criteria for treatment initiation is
based on CD4+ percentage, viral load and clinical condition.

Prophylaxis and treatment of co-morbidities

The best way to prevent opportunistic infections is to prevent
exposure to the infectious agent. However, this is not possible for
all opportunistic infections because several are thought to be
caused by a reactivation of latent infection, e.g., tuberculosis, her-
pes simplex virus, cytomegalovirus and toxoplasmosis.

Improvement in immune function following the initiation of
HAART can significantly lessen the morbidity of opportunistic infec-
tions. Furthermore, the incidence of a number of opportunistic infec-
tions and associated mortality can also be reduced through the use
of prophylactic agents like cotrimoxazole.

Specifically targeted interventions like preventive therapy for
tuberculosis in high risk patients, chemoprophylaxis for malaria
for HIV infected pregnant women in malaria endemic areas, and
vaccinations against pneumococcal infections and influenza in HIV
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infected adults can be used to lessen the morbidity and mortality
from opportunistic infections. Although not generally regarded as
an opportunistic infection, vaccinations against hepatitis B should
be considered in selected patients who are shown to be non-
immune because of the effect that HIV has on the natural history
of hepatitis B (Maartens 2005).

Challenges in ART provision

Since 2000, the collective efforts of activists, researchers, service
providers, pharmaceutical companies, policy makers and interna-
tional agencies have generated real momentum in scaling up AIDS
treatment and prevention across the globe, particularly in low- and
middle-income countries. Coverage of ART in the developing
world has more than doubled—increasing from 400 000 in 2003 to
approximately 1 million by June 2005 (WHO 2006). While still
short of the WHO goal of ‘3 by 5, the momentum in expanding
treatment access is a remarkable achievement despite the initial
challenges in implementing AIDS treatment programmes, espe-
cially in Africa where the burden is largest. The scale of ART provi-
sion was guided by what WHO refers to as the ‘Public health
approach to AIDS treatment’. This involved standardizing first and
second line ART regimens, creating algorithms for determining
who was eligible for ART and how to manage patients on ART. This
standardization enabled health care workers who are not physi-
cians to become involved in AIDS care. Indeed, in much of Africa,
nurse practitioners or intermediate-level clinicians are the main
providers of ART. However, many challenges with respect to the
scale up and sustained provision of treatment remain. These
include constraints in scaling up VCT, stigma and discrimination,
challenges in achieving high levels of treatment adherence and side
effects and toxicity such as hyperlipidaemia, insulin resistance,
frank diabetes mellitus, acute life-threatening lactic acidosis,
asymptomatic lactic acidaemia, chronic myopathy, peripheral neu-
ropathy and gastrointestinal intolerance.

While these challenges are being resolved, new challenges are
emerging in scaling up the treatment and sustaining the ART pro-
vision in resource-constrained settings. While the various practical
and political challenges in ART provision have changed since 2000,
three over-arching challenges—under-developed, overburdened
health care services, the persistence of stigma and the failure to
integrate prevention into care—continue to hamper the effort to
maximize the benefits of ART implementation (Abdool Karim
2006b).

Impact of AIDS

Impact of AIDS on mortality

Globally, AIDS has joined the leading causes of premature death
among both women and men 15-59 years of age (Piot 2006). In the
worst affected countries like South Africa, AIDS is the single largest
contributor to premature loss of life and accounts for about half of
the disability adjusted life years lost. In Africa, one important fea-
ture of AIDS related mortality is its age and gender frequency dis-
tribution. While the overall AIDS related mortality rates are highest
in the 20-40-year age group, women experience higher mortality
rates at younger ages in Africa.

The introduction of ART has helped slow the rising mortality
due to AIDS. In high-income countries the introduction of HAART
led to significant declines in AIDS mortality rates (Palella et al.
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1998; Detels et al. 1998) (See http://www.cdc.gov/hiv/topics/sur-
veillance/resources/slides/trends/index.htm). Unfortunately, this
trend has not yet become evident in most poor countries, where
mortality rates due to AIDS continue to climb. However, as ART
becomes more widely available in poor countries, it is hoped that
mortality will start to fall.

Impact of AIDS on society

The social impact of AIDS is more pronounced in generalized epi-
demics and in settings where heterosexual transmission is domi-
nant. For example, the AIDS epidemic in sub-Saharan Africa has
had widespread impact on many sectors of society, impacting
beyond the individual, to the family structure and society at large.
High death rates in the socially and economically most active sec-
tors of society are impacting dramatically on economic activity,
financial wellbeing and social progress. Indeed, AIDS has become
the biggest threat to the continent’s development not only for the
current generation of young adults as well as the next generation.
UNAIDS estimates that AIDS is reducing the per capita growth rate
by 0.5-1.2% annually in sub-Saharan Africa. Life expectancy has
halved in some countries and millions of adults are dying in their
economically productive years, thereby impacting on the economic
dependency ratio. Many families are losing their income earners
and the families of those who die have to find money to pay for
their funerals.

As the epidemic progresses, social cohesion in already fragile
communities is being further eroded. An increasing number of
households are either grandmother or child-headed. Children who
are orphaned struggle to survive without parental care and fre-
quently cease attending school because they cannot afford school
fees and uniforms or have to look after younger siblings (Johnson
2001). A decline in school enrolment is one of the most visible
effects of the HIV/AIDS epidemic on education in Africa.

Private industry and companies of all types face higher costs of
training, insurance, benefits, absenteeism and illness. A number of
skilled personnel in important areas of public management and
core social services are being lost to AIDS. Essential services are
being depleted and scarce resources are put under greater strain. As
the epidemic matures, the health sector suffers the additional pres-
sures of caring for those with AIDS. Not only has health utilization
increased, but other illnesses that deserve attention (such as diabe-
tes, malaria, hypertension, etc.) are being crowded out by the
increasing morbidity that AIDS brings.

The worst of the epidemic impact has yet to come. In the absence
of massively expanded prevention, treatment and care efforts, the
AIDS death toll on the continent of Africa is expected to continue
rising before peaking around the end of this decade.

Ethical and human rights issues

Human rights challenges in AIDS treatment provision

The continued spread of HIV globally and the immense and grow-
ing burden of AIDS places a moral, scientific and ethical imperative
on individuals and societies to mobilise political will and resources
to respond to the pandemic. This imperative extends to the urgent
need to conduct research to find new ways of preventing and treat-
ing AIDS. The immediacy of the challenge and need for solutions
has redefined the way medical practitioners, governments, and
health service providers, amongst others, respond to an infectious
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disease and the way in which researchers conduct research and clin-
ical trials.

During the early days of the epidemic, AIDS was identified with
already socially and/or legally marginalised or stigmatised groups,
such as men who have sex with men, injecting drug users, racial
minorities and sex workers. The uncertainty of the cause of the
new disease and how it is spread created conflict between human
rights activists and public health practitioners. Classical infectious
diseases approaches of ‘isolate and contain), as practiced in the san-
itoria of Cuba, the closure of bath-houses in San Francisco, and
restrictions on entry of HIV infected persons to the USA were at
odds with the ongoing campaigns in the gay community to secure
their rights. As knowledge of natural history of infection grew, levels
of social stigma and discrimination did not diminish but an uneasy
balance was struck between respect of the right of the infected per-
son and public good. A phrase coined by Bayer (Bayer and Fairchild
2006), ‘HIV exceptionalism), captures the outcome of this balance
between the rights of those infected with broader rights of society to
be protected from an incurable infectious disease.

In the pre-HAART era, the manifestation of protection of the
rights of the individual infected person was most apparent in HIV
testing policies. All HIV testing had to be voluntary, client-initiated
and done in the context of pre- and post-test counselling by a
trained person. In contrast to management of other health condi-
tions where the clinician made decisions about what diagnostic tests
are undertaken, HIV set new standards of patient autonomy to
make this decision in an informed manner. Furthermore, disclosure
was the prerogative of the infected person. Several precedent-setting
judgements in the courts of law reinforced this right in several coun-
tries (Jonsen 1990; Kirp 1989; Kirp and Bayer 1992). Prohibitions
on pre-employment HIV testing in the workplace are another of
the human rights achievements in response to workplace-based
discriminatory policies against those with AIDS.

Research showing the substantial benefit of AZT in reducing
mother-to-child transmission of HIV re-opened some of the early
HIV testing debates in industrialised countries, focusing now on
whether HIV testing should be compulsory for all pregnant women
in light of potential benefit to the unborn baby. These debates were
echoed in poor countries as single-dose nevirapine became availa-
ble for prevention of mother-to-child transmission of HIV. Despite
the high HIV prevalence in pre-natal settings many women choose
not to test because of real or perceived fear of testing positive, fear
emanating from the social consequences of having HIV infection.
The status of women in these settings, as well as fear of violence
and discrimination, impact a number of decisions infected moth-
ers make—whether to have an HIV test, take their intra-partum
dose of medication, ensure their babies receive nevirapine, or
breast-feed their babies.

The introduction of HAART in industrialized countries in the
late 1990s highlighted the economic disparities between north and
south. Global activism, spurred on by social movements of people
living with AIDS, community groups, professional organisations
and advocacy groups, resulted in major reductions in drug prices.
Importantly, it also led to the establishment of International
Assistance Funds to help countries provide these life-saving drugs;
the Global Fund against AIDS, Tuberculosis and Malaria and the
US President’s Emergency Plan for AIDS Relief (PEPfAR).

These initiatives have set important precedents for how the global
community responds to public health crises. Other long-standing
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public health challenges are benefiting, such as maternal and child
health, reproductive health services, tuberculosis and malaria.
Importantly, these funds are supporting efforts to increase access to
ART, expand training of health care workers, strengthen health care
services, and build new facilities including laboratory infrastruc-
ture and drug distribution systems in resource-constrained set-
tings. While these efforts cannot undo the historical inequities
between north and south, they demonstrate the importance of glo-
bal commitment and joint action.

Ethical challenges in AIDS research

The disparities between north and south in the context of HIV pre-
vention trials have led to substantial debate on research ethics. In
the mid-1990s, a prominent medical journal questioned the ethics
of conducting placebo-controlled trials for the prevention of
MTCT in Africa and Thailand. The argument was that PACTG 076
regimen of AZT, which has been shown to be effective in reducing
MTCT in the USA, should be the control intervention in all subse-
quent MTCT trials. The counter-arguments were that the ATCG
076 regimen of AZT was not implementable in resource-constrained
settings and hence the need to assess the efficacy of short imple-
mentable courses of antiretrovirals against the existing standard of
care in the countries hosting the trials. The centrepiece of these
debates is whether placebo-controlled trials were justifiable when
an intervention exists regardless of whether the intervention was
not affordable or feasible in the host country, as was the case with
the AZT regimen emanating from the PACTG 076 trial. A certain
level of paternalism dominated these debates—issues of exploita-
tion, duties of sponsors and questions about the voluntariness of
the informed consent process in poor and low literate populations.
This debate led to the revision of several international ethical
guidelines to clarify when placebo controlled trials are ethically
justifiable.

New standards in HIV prevention and treatment research have
emerged that pay particular attention to community engagement
and participation through formalised structures such as
Community Advisory Boards; assessments of comprehension of
the informed consent process prior to enrolling volunteers into tri-
als; up-front provision for post-trial access and provision of ancillary
care. In contrast to non-HIV research, additional responsibilities are
placed on HIV researchers to provide therapies unrelated to the
study interventions, e.g. provision of HAART for HIV vaccine trial
participants who become infected. In some instances, the pendu-
lum has swung too far across and researchers have become over-
protectionist and risk averse in the conduct of HIV prevention
research in these settings.

Conclusion

The last 25 years has seen the emergence of a completely new path-
ogen and its devastating consequences. The magnitude of the glo-
bal HIV epidemic also spurred the scientific community to develop
several interventions that are proven to prevent HIV infection and
over 25 new drugs that are effective in treating AIDS. For each of
the three main modes of HIV transmission, there are effective
strategies to prevent HIV infection using existing technologies (like
circumcision and male condoms) or new technologies like antiret-
rovirals to prevent MTCT, female condoms and new HIV tests to
protect the blood supply. The challenge has been to implement
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these interventions to scale given the historical under-development
of public health systems in the countries worst affected by AIDS.

While medical research has made enormous strides in the pre-
vention of MTCT and blood borne spread, changing sexual behav-
iour to reduce HIV risk has proved more challenging. However,
there are notable exceptions. Thailand reversed its HIV epidemic
through its 100% condom programme in brothels, and Uganda has
been able to alter the course of its epidemic through political will
for programmes that reduced high risk behaviours. Vaccines have
been key to infectious disease control and, in some instances, erad-
ication. Developing an HIV vaccine has proven to be elusive, due
mainly to the absence of identifiable natural immunity against HIV
infection in humans. The enormity of this vaccine development
challenge led to the creation of the AIDS vaccine enterprise, which
is a global collaboration amongst scientists to work towards the
common goal of a safe and effective AIDS vaccine.

AIDS has redefined the way in which doctors relate to their
patients, the way in which research is conducted and the way in
which activism has forced redress in global inequities to life-saving
medical care. The experiences of the AIDS epidemic over almost
three decades has illustrated that AIDS is more than a medical
problem; it is also a social and development problem with pro-
found consequences on the very fabric of society. It is impacting on
security, social cohesion, economic growth and is even reversing
some of the health gains of the last century.

References

Abdool Karim Q and Abdool Karim SS (1999). Epidemiology of HIV
infection in South Africa. AIDS, 13, S4-S7.

Abdool Karim SS (2006a). The African Experience. In Mayer K and Pizer
HE ed. The AIDS Pandemic: Impact on science and society, pp. 351-73.
Elsevier Academic Press, San Diego, California.

Abdool Karim SS (2006b). Durban 2000 to Toronto 2006: The evolving
challenges in implementing AIDS treatment in Africa. AIDS, 20,
N7-No.

Abdool Karim SS, Abdool Karim Q, Gouws E, et al. (2007). Global
Epidemiology of HIV. Infectious Disease Clinics of North America, 21,
1-18.

Ahmed ST, Lutalo T, Wawer M, et al. (2001). HIV incidence and sexually
transmitted disease prevalence associated with condom use: a
population study in Rakai, Uganda. AIDS, 15, 2171-9.

Auvert B, Taljaard, D, Lagarde E, et al. (2005). Randomized, controlled
intervention trial of male circumcision for reduction of HIV infection
risk: the ANRS 1265 Trial. PLoS Med, 2, e298.

Baggaley RF, Boily MC, White RG, et al. (2006). Risk of HIV-1 transmission
for parenteral exposure and blood transfusion: a systematic review and
meta-analysis. AIDS, 20, 805-12.

Bailey RC, Moses S, Parker CB, et al. (2007). Male circumcision for HIV
prevention in young men in Kisumu, Kenya: a randomised controlled
trial. Lancet, 369, 643-56.

Bayer R and Fairchild AL (2006). Changing the Paradigm for HIV Testing
—The End of Exceptionalism. N Engl ] Med, 355, 647-9.

Berger A, Scherzed L, Sturmer M, et al. (2005). Comparative evaluation of
the Cobas Amplicor HIV-1 Monitor Ultrasensitive Test, the new Cobas
AmpliPrep/Cobas Amplicor HIV-1 Monitor Ultrasensitive Test and the
Versant HIV RNA 3.0 assays for quantitation of HIV-1 RNA in plasma
samples. J Clin Virol, 33, 43-51.

Bertrand JT, O’Reilly K, Denison J, et al. (2006). Systematic review of the
effectiveness of mass communication programs to change HIV/AIDS-
related behaviors in developing countries. Health Educ Res, 21, 567-97.

Burger S and Poles MA (2003). Natural history and pathogenesis of human
immunodeficiency virus infection. Semin Liver Dis, 23, 115-24.

Detels-Ch9.13.indd 18

Cardo DM, Culver DH, Ciesielski CA, et al. (1997). A case-control study
of HIV seroconversion in health care workers after percutaneous
exposure. Centers for Disease Control and Prevention Needlestick
Surveillance Group. N Engl ] Med, 337, 1485-90.

Clerici M, Giorgi JV, Chou CC, et al. (1992). Cell-mediated immune
response to human immunodeficiency virus (HIV) type 1 in
seronegative homosexual men with recent sexual exposure to HIV-1.
] Infect Dis, 165, 1012-9.

Colvin M, Abdool Karim SS, Connolly C, et al. (1998). HIV infection and
asymptomatic sexually transmitted infections in a rural South African
community. Int ] STD & AIDS, 9, 548-50.

Coovadia HM, Rollins NC, Bland RM, et al. (2007). Mother-to-child
transmission of HIV-1 infection during exclusive breastfeeding in
the first 6 months of life: an intervention cohort study. Lancet, 369,
1107-16.

Coutsoudis A, Dabis F, Fawzi W, et al. (2004). Late postnatal transmission of
HIV-1 in breast-fed children: an individual patient data meta-analysis.
] Infect Dis, 189, 2154—66.

Crepaz N, Lyles CM, Wolitski R], et al. (2006). Do prevention interventions
reduce HIV risk behaviours among people living with HIV? A meta-
analytic review of controlled trials. AIDS, 20, 143-57.

De Cock KM and Johnson AM (1998). From exceptionalism to
normalisation: a reappraisal of attitudes and practice around HIV
testing. BMJ, 316(7127), 290-3.

Dean M, Carrington M, Winkler C, et al. (1996). Genetic restriction of
HIV-1 infection and progression to AIDS by a deletion allele of the
CKRG5 structural gene. Hemophilia Growth and Development Study,
Multicenter AIDS Cohort Study, Multicenter Hemophilia Cohort
Study, San Francisco City Cohort, ALIVE Study. Science, 273, 1856-62.

Department of Health. (2007). HIV and AIDs and STi Strategic Plan for
South Africa, 2007-2011. Department of Health, Pretoria. Available
online at http://www.doh.gov.za/docs/misc/stratplan-f.html Accessed
30 January 2008.

Des Jarlais DC, Hagan H, Friedman SR, et al. (1995). Maintaining low HIV
seroprevalence in populations of injecting drug users. JAMA, 274,
1226-31.

Des Jarlais DC, Marmor M, Paone D, et al. (1996). HIV incidence among
injecting drug users in New York City syringe-exchange programmes.
Lancet, 348(9033), 987-91.

Detels R, Liu Z, Carrington M, et al. (1994). Resistance to HIV-1 infection.
Multicenter AIDS Cohort Study. Journal of Acquired Immune Deficiency
Syndrome, 7, 1263-9.

Detels R, Mann D, Carrington M, et al. (1996). Persistently seronegative
men from whom HIV-1 has been isolated are genetically and
immunologically distinct. Immunol Lett, 51, 29-33.

Detels R, Munoz A, McFarlane G, et al. (1998). Effectiveness of potent
antiretroviral therapy on time to AIDS and death in men with known
HIV infection duration. Multicenter AIDS Cohort Study Investigators.
JAMA, 280, 1497-503.

DHHS Panel on Antiretroviral Guidelines for Adults and Adolescents
(2006). Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected
Adults and Adolescents. Available online at http://aidsinfo.nih.gov/
Accessed (8 March 2007), Office of AIDS Research Advisory Council
(OARAC), National Institutes of Health.

DHHS Panel on Antiretroviral Guidelines for Adults and Adolescents
(2006). Guidelines for the Use of Antiretroviral Agents in Pediatric HIV
Infection. Available online at http://aidsinfo.nih.gov/ Accessed (8 March
2007), Office of AIDS Research Advisory Council (OARAC), National
Institutes of Health.

Dobbs T, Kennedy S, Pau CP, et al. (2004). Performance characteristics of
the immunoglobulin G-capture BED-enzyme immunoassay, an assay
to detect recent human immunodeficiency virus type 1 seroconversion.
J Clin Microbiol, 42, 2623-8.

Eke AN, Mezoff JS, Duncan T, et al. (2006). Reputationally strong HIV
prevention programs: lessons from the front line. AIDS Educ Prev, 18,
163-75.

7/23/08 5:32:48 PM



Detels-Ch9.13.indd 19

Fylkesnes K, Haworth, A, Rosenvard, C, et al. (1999) HIV counseling and
testing: overemphasizing high acceptance rates threat to confidentiality
and the right not to know. AIDS, 13:2469-74

Gallo RC (2002). Historical essay. The early years of HIV/AIDS. Science,
298,1728-30.

Gallo RC and Montagnier L (2003). The discovery of HIV as the cause of
AIDS. N Engl ] Med, 349, 2283-5.

Garber DA, Silvestri G and Feinberg MB (2004). Prospects for an AIDS
vaccine: three big questions, no easy answers. Lancet Infect Dis, 4,
397-413.

Global HIV Prevention Working Group (2006). New approaches to HIV
prevention - accelerating research and ensuring future access. Available
from www.gatesfoundation.org and www.kff.org Accessed 18 January
2008.

Gottlieb MS, Schroff R, Schanker HM, et al. (1981). Pneumocystis carinii
pneumonia and mucosal candidiasis in previously healthy homosexual
men: evidence of a new acquired cellular immunodeficiency. N Engl J
Med, 305(, 1425-31.

Gouws E, White PJ Stover J, et al. (2006). Short term estimates of adult HIV
incidence by mode of transmission: Kenya and Thailand as examples.
Sex Transm Infect, 82(Suppl 3), 1ii51-55.

Gray RH, Kigozi G, Serwadda D, et al. (2007). Male circumcision for HIV
prevention in men in Rakai, Uganda: a randomised trial. Lancet, 369,
657-66.

Hallett TB, Aberle-Grasse J, Bello G, et al. (2006). Declines in HIV
prevalence can be associated with changing sexual behaviour in
Uganda, urban Kenya, Zimbabwe, and urban Haiti. Sex Transm Infect,
82(Suppl 1),11-8.

Hemelaar J, Gouws E, Ghys PD, et al. (2006). Global and regional
distribution of HIV-1 genetic subtypes and recombinants in 2004.
AIDS, 20, W13-23.

Heyns A and Swanevelder JP (2005). Safe Blood Services. In Abdool Karim
SS and Abdool Karim Q, ed. HIV/AIDS in South Africa. pp. 203-16.
Cambridge University Press, Cape Town.

Ho DD and Huang Y (2002). The HIV-1 vaccine race. Cell, 110, 135-8.

Hurley SF, Jolley DJ and Kaldor JM (1997). Effectiveness of needle-exchange
programmes for prevention of HIV infection. Lancet, 349,

1797-800.

Jaffar S, Grant AD, Whitworth J, Smith PG and Whittle H (2004). The
natural history of HIV-1 and HIV-2 infections in adults in Africa: a
literature review. Bull World Health Organ, 82, 462-9.

Jana S, Basu I, Rotheram-Borus MJ, et al. (2004). The Sonagachi Project:

a sustainable community intervention program. AIDS Educ Prev, 16,
405-14.

Janssen RS, Satten GA, Stramer SL, et al. (1998). New testing strategy to
detect early HIV-1 infection for use in incidence estimates and for
clinical and prevention purposes. JAMA, 280, 42-8.

Johnson L and Dorrington R (2001). The Impact of AIDS on orphanhood
in South Africa: A Quantitative Analysis: Monograph No.4. University
of Cape Town: Centre for Actuarial Research.

Jonsen AR (1990). The Duty to Treat Patients with AIDS and HIV Infection.
In Gostin LO ed. AIDS and the Health care System, pp. 155-68, 270-1.
Yale University Press, New Haven.

Kayirangwa E, Hanson ], Munyakazi L, et al. (2006). Current trends in
Rwanda’s HIV/AIDS epidemic. Sex Transm Infect, 82(Suppl 1), i27-31.

Kirp DL (1989). Learning by Heart: AIDS and Schoolchildren in America’s
Communities. Rutgers University Press, New Brunswick, New Jersey.

Kirp DL and Bayer R (1992). AIDS in the Industrialized Democracies.
American Civil Liberties Union Epidemic of Fear: A Survey of AIDS
Discrimination in the 1980s and Policy Recommendations for the 1990s
(ACLU AIDS Project,1990) for other economically advanced democracies.
Rutgers University Press, New Brunswick New Jersey.

Liu AY, Grant RM and Buchbinder SP (2006). Preexposure prophylaxis
for HIV: unproven promise and potential pitfalls. JAMA, 296,

863-5.

ACQUIRED IMMUNODEFICIENCY SYNDROME

Maartens G (2005). Prevention of opportunistic infections in adults. In
Abdool Karim SS and Abdool Karim Q ed. HIV/AIDS in South Africa,
pp- 454-462 Cambridge University Press, Cape Town.

Mawar N, Saha S, Pandit A, et al. (2005). The third phase of HIV pandemic:
social consequences of HIV/AIDS stigma & discrimination & future
needs. Indian ] Med Res, 122, 471-84.

McCutchan FE (2006). Global epidemiology of HIV. ] Med Virol, 78(Suppl
1), S7-S12.

Moore JP and Doms RW (2003). The entry of entry inhibitors: a fusion of
science and medicine. Proc Natl Acad Sci USA, 100, 10598—602.

Morris L and Cilliers T (2005). Chapter 5: Viral structure, replication,
tropism, pathogenesis and natural history. In Abdool Karim SS and
Abdool Karim Q. HIV/AIDS in South Africa. pp 79-88. Cambridge
University Press, Cape Town.

Morris M and Kretzschmar M (1997). Concurrent partnerships and the
spread of HIV. AIDS, 11, 641-8.

Myer L, Mathews C, Little F (2001). Condom gap in Africa is wider than
study suggests. Br Med ], 323, 937.

NACO (2006). HIV/AIDS epidemiological Surveillance & Estimation report
for the year 2005. Delhi, National AIDS Control Organization, Ministry
of Health & Family welfare, Government of India (Available at www
.nacoonline.org Last accessed 22 January 2008).

Needle RH, Coyle SL, Normand J, et al. (1998). HIV prevention with drug-
using populations - current status and future prospects: introduction
and overview. Public Health Reports, 113(Supp 1), 4-18.

Palella FJ, Delaney KM, Moorman AC et al. (1998). Declining morbidity and
mortality among patients with advanced human immunodeficiency
virus infection. N Engl ] Med, 338, 853-60.

Panlilio AL, Cardo DM, Grohskopf LA, et al. (2005). Updated U.S. Public
Health Service guidelines for the management of occupational
exposures to HIV and recommendations for postexposure prophylaxis.
MMWR Recomm Rep, 54(RR-9), 1-17.

Parekh BS and McDougal JS (2005). Application of laboratory methods for
estimation of HIV-1 incidence. Indian Journal for Medical Research,
121,510-518.

Peterson L, Taylor D, Roddy R, et al. (2007). Tenofovir disoproxil fumarate
for prevention of HIV infection in women: a phase 2, double-blind,
randomized, placebo-controlled trial. PLoS Clin Trials 2, €27.

Pettifor AE, Rees HV, Kleinschimidt I, ef al. (2005). Young people’s sexual
health in South Africa: HIV prevalence and sexual behaviors from a
nationally representative household survey. AIDS, 19, 1525-34.

Piot P. (2006). AIDS: from crisis management to sustained strategic
response. Lancet, 368, 526-30.

Quinn TC, Wawer M]J, Sewankambo N, et al. (2000). Viral load and
heterosexual transmission of human immunodeficiency virus type 1.

N Engl ] Med, 342, 921-9.

Roland ME, Neilands TB, Krone MR, et al. (2005). Seroconversion following
nonoccupational postexposure prophylaxis against HIV. Clin Infect Dis,
41, 1507-13.

Shafer LA, Biraro S, Kamali A, et al. (2006). HIV prevalence and incidence
are no longer falling in Uganda - a case for renewed prevention efforts:
evidence from a rural population cohort 1989-2005, and from ANC
surveillance [Abstract: THLB0108]. XVI International AIDS Conference,
Toronto, Canada.

Shelton JD and Johnson B (2001). Condom gap in Africa: evidence from
donor agencies and key informants. Br Med J, 323, 139.

Sheppard HW. (2005). Inactivated- or killed-virus HIV/AIDS vaccines.
Curr Drug Targets Infect Disord, 5, 131-41.

Shisana O, Rehle T, Simbayi LG, et al. (2005). South African National HIV
prevalence, HIV incidence, behaviour and communication survey.
Cape Town, Human Sciences Research Council Press.

Simon V and Ho DD (2003). HIV-1 dynamics in vivo: implications for
therapy. Nat Rev Microbiol, 1, 181-90.

Smith RA, Loeb LA and Preston BD. (2005). Lethal mutagenesis of HIV.
Virus Res, 107, 215-28.

7/23/08 5:32:48 PM

19



20

SECTION9 MAJOR HEALTH PROBLEMS

Spacek LA, Shihab HM, Lutwama F, et al. (2006). Evaluation of a low-
cost method, the Guava EasyCD4 assay, to enumerate CD4-positive
lymphocyte counts in HIV-infected patients in the United States and
Uganda. ] Acquir Immune Defic Syndr, 41, 607-10.

Stone A (2002). Microbicides: a new approach to preventing HIV and other
sexually transmitted infections. Nature Reviews, 1, 977-85.

Sweat M, Gregorich S, Sangiwa G, Furlonge C, Balmer D, Kamenga C et al.
(2000). Cost-effectiveness of voluntary HIV-1 counselling and testing
in reducing sexual transmission of HIV-1 IN Kenya and Tanzania.
Lancet, 356, 113-21.

The Voluntary HIV-1 counseling and testing efficacy study group (2000).
Efficacy of voluntary HIV-1 counseling and testing in individuals and
couples in Kenya, Tanzania, and Trinidad: a randomised trial. Lancet,
356, 103-12.

UNAIDS (2002). Report on the global HIV/AIDS. Geneva, Switzerland,
UNAIDS.

UNAIDS (2003). AIDS epidemic update December 2003. Geneva, UNAIDS
and WHO.

UNAIDS (2004). Chapter 1: The World Drug Problem: a status report. In
UNAIDS World Drug Report includes latest trends, analysis and statistics,
pp- 47-51. United Nations Office on Drugs and Crime (UNODC),
Geneva, Switzerland.

UNAIDS (2005). Evidence for HIV decline in Zimbabwe: a comprehensive
review of the epidemiological data. Joint United Nations Programme on
HIV/AIDS. Geneva, Switzerland.

UNAIDS (2006). 2006 Report of the global AIDS epidemic. Joint United
Nations Programme on HIV/AIDS (Available at www.unaids.org).
Geneva, Switzerland.

UNAIDS (2007). 2007 AIDS Epidemic Update. http://data.unaids.org/
pub/ EpiSlides/2007/2007 EpiUpdate_en.pdf (Accessed 27 November

Detels-Ch9.13.indd 20

2007). Joint United Nations Programme on HIV/AIDS. Geneva,
Switzerland.

Vernazza PL, Eron JJ, Fiscus SA, et al. (1999). Sexual transmission of HIV:
infectiousness and prevention. AIDS, 13, 155-66.

Vlahov D and Junge B (1998). The role of needle exchange programs in
HIV prevention. Public Health Rep, 113(Suppl 1), 75-80.

Weiser SD, Heisler M, Leiter K, et al. (2006). Routine HIV Testing in
Botswana: A Population-Based Study on Attitudes, Practices, and
Human Rights Concerns. PLoS Med, 3, e261.

Weiss RA. (2001). Gulliver’s travels in HIVland. Nature, 410, 963-7.

World Health Organization (WHO) (2001). Global Prevalence and
incidence of selected curable sexually transmitted infections. Overview
and estimates, World Health Organisation, Geneva, Switzerland.

WHO (2006). Progress on Global Access to HIV Antiretroviral Therapy:

A report on 3 by 5 and Beyond. Geneva, World Health Organisation
and United Nations Programme on HIV/AIDS.

WHO (2004). Scaling up antiretroviral therapy in resource-limited settings:
Treatment guidelines for a public health approach. A revision. World
Health Organisation, Geneva, Switzerland.

WHO (2005). The safety of immunization practices improves over last
five years, but challenges remain. World health Organisation, Geneva,
Switzerland.

WHO (2005). World alliance for patient safety: Global patient safety
challenge, World Health Organisation, Geneva, Switzerland.

WHO (2005). Global tuberculosis control: surveillance, planning,
financing. Geneva, Switzerland, World Health Organisation, Geneva,
Switzerland.

Wu Z, Detels R, Zhang J, Li V, et al. (2002). Community-based trial to
prevent drug use among youths in Yunnan, China. Am | Public Health,
92,1952-7.

7/23/08 5:32:49 PM




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Symbol
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /ZapfDingbats
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF0045006c0073006500760069006500720020005000720065007300730020005000440046002000530070006500630073002000560065007200730069006f006e0020004100630072006f00620061007400200036000d0052006f0062002000760061006e002000460075006300680074002c0020005300510053002c00200045006c007300650076006900650072002000420056>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


