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Preface

Anyone who has the least ability to look into the future can already see the potential
for this disease being much worse than anything mankind has seen before.

W. Cates, Newsweek, August 1985

Those who know me say I'm prone to hyperbole, but I wish these words had been my typical
exaggeration rather than what has come to be a tragic reality. This quote occurred in the Newsweek
issue with Rock Hudson on the cover. Fewer than 12,000 AIDS cases had been reported to public
health authorities. Over the intervening two decades, the disease has become the public health is-
sue of our lifetime — affecting tens of millions worldwide. In Africa, HIV/AIDS has already had a
negative demographic impact by erasing the mortality gains of the entire 20" century and creating
a distorted population pyramid devoid of persons in their most productive years. On average, an
individual in Southern Africa has returned to the life expectancy they would have had at the turn of
the 19th century. No other health condition of our time is having, or has already had, such a profound
public health impact.

This comprehensive book addresses the interdisciplinary aspects of the global HIV/AIDS epi-
demic in its entirety. Citing epidemiologic evidence from the latest UNAIDS surveys, its geographic
analysis of the global patterns is both timely and complete. The initial section of the book summa-
rizes the always evolving, state-of-the-art of the prevention/care/treatment continuum. The chapters
delve into the overlapping layers of knowledge affecting HIV/AIDS, including the behavioral com-
ponents of sexual and drug sharing practices, the evolving biomedical interventions both alone and
in combination, treatment of those infected with HIV as a means of prevention, political will as a
foundation upon which other approaches can be built, and social activism as the continued force
keeping HIV/AIDS at center stage. Part One’s review offers a foundation for Part Two, where issues
in prevention and care are reviewed within the unique contexts of individual countries and regions.
This section provides a careful analysis of how all of the different layers of HIV/AIDS can play a
coordinated role in national programs to advance the prevention and care agenda.

The authors are all definitive leaders in the HIV/AIDS field. The editors have done a remarkable
job in pulling together pithy and synthetic contributions which are aggregated in one resource for
the field. Most of the authors have been involved for decades with the evolving efforts in the global
HIV/AIDS epidemic, and their experience with proven successful programs on the ground adds to
the credibility of their analyses.

vii



viii Preface

The well-known HIV/AIDS successes in the arena of prevention are amply documented. The
declining HIV prevalence in many parts of the world reflects a combination of better data (surveil-
lance as a public health intervention), decreasing HIV incidence due to targeted interventions, and
the first wave of preventable deaths before antiretrovirals were available in low-income settings.
The 100% condom campaign in Thailand showed that a population-level, structural intervention
involving both behavioral (decreased brothel attendance) and biologic (increased condom use in
high-risk settings) interventions can have a measurable impact on reversing escalating HIV trends. In
Uganda, the emphasis on the “ABC” approach to HIV prevention (which more appropriately should
be labeled “ABC...Z” to include the full alphabet of HIV prevention interventions) was successful
because of the involvement of political leaders from the outset. In Senegal, condom social marketing
helped establish a behavioral norm among those most likely to transmit HIV infection. In Brazil,
universal access to antiretrovirals had a multiple impact by both providing incentives for individuals
to learn their infection status and prevention programs aimed at HI V-infected individuals. Finally, the
most crucial recent scientific success in the arena of prevention has been an indication from results
of trials that male circumcision can markedly reduce the risk of acquiring HIV infection.

There have also been prevention disappointments. Hopes for topical microbicides and prophylac-
tic vaccines have not been realized; in fact, the HIV prevention trials with these agents have shown
that — as with all science — experiments with new products must be framed for their “two-tailed”
possibilities — both helpful and harmful. But valuable lessons have been learned which have already
advanced our scientific approaches to future HIV prevention studies. Some scientific successes
remain unrealized due to structural and societal failures, such as access and stigma. For example,
simple regimens for the prevention of mother to child transmission are still reaching frighteningly
few children in low and middle income countries.

We have also experienced tremendous advances and challenges in caring for those suffering from
AIDS. Scientific progress in treating AIDS has meant that AIDS need no longer be a death sen-
tence. For many in low and middle income countries, however, difficulties in financing and reliably
accessing care have severely undermined the promise of a generation of progress.

So how should we proceed into the future to have the greatest public health impact on HIV/AIDS
globally? Two mutually reinforcing directions are apparent for prevention: first, HIV prevention
programs must be immediately enhanced by incorporating the most effective approaches available;
and second, HIV prevention research must be accelerated by focusing on new strategies that can
substantially improve the effectiveness of our current prevention efforts. In the arena of care, the
successes and failures of treatment roll out in low and middle income countries and communities
must be carefully monitored and studied.

Our current generation of HIV/AIDS leaders must play a greater advocacy role among interna-
tional HIV/AIDS funders to coordinate prevention investments, policies and strategies. In short,
public health experts need to work along program management experts to develop a “global pre-
vention plan.” This would be based on applying epidemiologic methods and emerging HIV testing
algorithms to identify the highest risk transmission groups, and then directing prevention resources
to these groups. Examples provided in this book show that this targeted public health approach is not
only possible, but also able to be sustained and even scaled up. This focused strategy is relevant to
both concentrated and generalized epidemics by directly addressing the situations that sustain HIV
spread into new generations of transmission.

HIV prevention programs must rapidly scale up proven interventions to interrupt transmission
among those most likely to transmit. The current evidence-base for HIV prevention approaches
is strongest for male circumcision services for adult men. In addition, routine infant circumcision
for requesting parents, reduction of sex/needle partners, needle exchange programs, promotion of
male and female condoms, access to counseling testing for the general population, and antiretroviral
therapy for HIV positive pregnant women and their infants are ready for pubic health primetime.



Preface ix

The best kept secret in HIV prevention is providing contraceptives to HIV-infected women who do
not currently wish to become pregnant. Expanding family planning services to meet unmet need
would reduce the number of unintended HIV-infected infants and orphans by decreasing the number
of unintended pregnancies.

The “demand side” of prevention efforts also needs to be examined through greater investment
in community mobilization for uptake of HIV/AIDS prevention and care services. Investments in
HIV prevention and care create opportunities for strengthening health care systems within resource-
poor settings. In the face of severely limited human resources in health care, evidence is emerging
from Rwanda and other countries showing that HIV/AIDS investments have had a positive spin-off
impact on the broader community, specifically through improvements in other preventive health
services including immunizations, family planning and pre- and post-natal care. Developing better
systems to measure the impact of HIV/AIDS investments not only on the overall health system,
but also on broader economic development within countries, will be essential. For example, the
building of long-term, sustainable capacities in the most heavily HIV-affected countries will allow
services to be more broadly available, even as those infected with HIV live longer and have other
health needs. Integrating specific program services (family planning/HIV, TB/HIV, malaria/HIV) is
an important step both to provide comprehensive care as well as to address non-HIV/AIDS needs
within communities.

In conclusion, this book is a wonderful resource for those wishing to understand the multiple
aspects of the global HIV/AIDS epidemic. We still have a long way to go in addressing this public
health priority. Despite the successes, more persons become infected with HIV everyday than we are
able access with HIV/AIDS care and treatment programs. No scientific “magic bullet” is around
the corner to provide a panacea for eliminating global HIV spread. The successes and failures
documented in this book show we have evolved in positive directions, that we can learn from our
disappointments, and that prevention and care together will be necessary to move ahead.

Willard Cates Jr., MD, MPH
Family Health International
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Chapter 1

Epidemiology of HIV/AIDS in Low
and Middle Income Countries: Where
Global AIDS is and Where it is Going

David D. Celentano , Wendy W. Davis , and Chris Beyrer

Introduction

The Global AIDS Pandemic as of 2007

As of December 2007, UNAIDS estimated that the number of people living
with HIV in 2007 was 33.2 million, including some 30.8 million adults, half
of whom were women, and 2.5 million children under the age of 15 years
(UNAIDS, 2007) (Figures 1.1-1.4).

Of those infected with HIV, 2.5 million (including 420,000 children) were
infected that year, and 2.1 million people died of AIDS and its complications,
including 330,000 children. While these numbers are staggering, the estimate
of the total number of people living with HIV worldwide was 16% lower than
the UNAIDS estimate of a year earlier, in December 2006 (UNAIDS/WHO,
2006). What could account for such a marked revision in the world’s estimated
HIV/AIDS figures? How much of this decline is an artifact of data collection
and analysis, and how much represents a “real” decline in the global burden of
HIV diseases?

At its simplest, the answer to both sides of this question is “data”. The
largest component of the downward revision was the more than halving of
the estimates of the state of the epidemic in India, where a massive house-
hold survey that included anonymous HIV testing was conducted in over
100,000 households across the country. This study demonstrated that the over-
sampling of urban populations and of those at higher risk had likely skewed
the estimate for Indian adults ot reproductive age too high. Because of India’s

3
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Figure 1.1 People living with HIV/AIDS (adults and children), 2005.

Source: Adapted from The Kaiser Family Foundation, GlobalHealthFacts.org.

Data Source: UNAIDS, 2006 Report on the Global AIDS Epidemic, May 2006. Source for India:
NACO/UNAIDS/WHO, “2.5 million people in India living with HIV, according to new estimates,”
Press Release, July 2007.

Note: Countries for which no data were available or where estimates were given as a range and that
range can not be incorporated into ranges already designated in the figure are marked NA.

massive population, even a modest over estimate of prevalence yielded sev-
eral million excess estimated HIV infections. But some of the reduction in the
size of the international epidemic now being seen is likely to be due to real
declines in numbers of new infections, as well as deaths due to AIDS. These
declines are almost certainly due to behavioral risk reduction, such as has been
seen in Kenya and Zimbabwe, and in Southeast Asia, most notably in Thailand
and Cambodia. These changes, along with improved sentinel surveillance, and
more reliable data from large national population-based health surveys, where
the estimates showed that the prior figures exaggerated the current state of the
epidemic, have all impacted the overall picture of AIDS as we now understand
it in 2007 (UNAIDS, 2007).

Despite these gains, the HIV pandemic remains the highest priority infec-
tious disease challenge to the world’s health. New regions, including Central
Asia and the Former Soviet Union, are in relatively early stages of their epi-
demics, and could face expanding epidemics if prevention programs are not
implemented much more quickly than they now are. Each day, 6,800 new HIV
infections occur, accompanied by over 5,700 deaths, two extraordinary num-
bers. Why are these numbers continuing to mount at a time when we have
evidence-based prevention successes and proven therapies to lead to remark-
able physical recovery from HIV infection? First, only a small percentage of
the world’s population has access to effective HIV prevention services (or, are
willing to access them, for fear of stigma or discrimination if they are found
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Figure 1.2 Men living with HIV/AIDS (aged 15 and over), 2005.

Source: Adapted from The Kaiser Family Foundation, GlobalHealthFacts.org.

Data Source: UNAIDS, 2006 Report on the Global AIDS Epidemic, May 2006.

Note: Estimates for men were derived from estimates of HIV/AIDS among adults (aged 15 and
over) and women (aged 15 and over). Countries for which no data were available or where estimates
were given as a range and that range can not be incorporated into ranges already designated in the
figure are marked NA.

to be HIV infected). Second, only a modest percentage of HIV infected per-
sons indicated for treatment are able to get on effective therapy. While some
remarkable scale-up programs have been reported, overall, most persons who
need antiretroviral (ART) treatment cannot obtain it—it is either not available
or it is economically out of the reach of the world’s poor, who bear the brunt of
the HIV/AIDS epidemic (Figures 1.5-1.7).

Where ART is available, it is often limited to one or two regimens only,
not the many options for treatment open to patients and providers in the best-
resourced settings—this limits the benefits of treatment considerably, and re-
mains a challenge across the low and middle income countries affected by
AIDS.

Globally, HIV incidence (the rate of new infections) is slowing in many re-
gions of the world (with some marked exceptions, detailed below), yet HIV
prevalence (the overall rate of infection in a population, including old and new
infections) in many settings is growing. This paradoxical finding has a sim-
ple explanation: people with HIV infection live longer than they did in the
past. This has occurred for two reasons: large segments of people living with
HIV/AIDS (PLWHAS) have access to ART, and respond favorably to it; at the
same time, older estimates of the time between HIV infection and the onset of
clinical AIDS were grossly underestimated (the recent modeling of HIV disease
shows that in Africa, the median time between becoming infected and the onset
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Figure 1.3 Women living with HIV/AIDS (aged 15 and over), 2005.

Source: Adapted from The Kaiser Family Foundation, GlobalHealthFacts.org.

Data Source: UNAIDS, 2006 Report on the Global AIDS Epidemic, May 2006.

Note: Countries for which no data were available or where estimates were given as a range and that
range can not be incorporated into ranges already designated in the figure are marked NA.
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Figure 1.4 Children (less than 15 years old) living with HIV/AIDS, 2005.

Source: Adapted from The Kaiser Family Foundation, GlobalHealthFacts.org.

Data Source: UNAIDS, 2006 Report on the Global AIDS Epidemic, May 2006.

Note: Countries for which no data were available or where estimates were given as a range and that
range can not be incorporated into ranges already designated in the figure are marked NA.
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Figure 1.5 Estimated number of people needing antiretroviral therapy, 2006.

Source: Adapted from The Kaiser Family Foundation, GlobalHealthFacts.org.

Data Source: WHO/UNAIDS/UNICEEF, Towards Universal Access: Scaling Up Priority HIV/AIDS
Interventions in the Health Sector, Progress Report, April 2007.

Note: The estimated number of people with HIV/AIDS in need of antiretroviral treatment includes
both those who are currently receiving treatment as well as those who are not receiving treatment,
but who meet WHO treatment recommendation guidelines. Countries which are not considered
to be low or middle income, or for which no data were available or where estimates were given
as a range and that range can not be incorporated into ranges already designated in the figure are
marked NA.

of AIDS is now estimated at 11 years, not the 9 years formerly used) (UNAIDS,
2007).

UNAIDS/WHO refer to national or regional HIV epidemics as conforming
to two broad categories: generalized epidemics occur when HIV infection is
estimated at 1% or greater in the general population of reproductive age adults
(generally adults aged 15-49), while concentrated epidemics occur when the
population prevalence is below 1% in the general population, but where specific
subpopulations (such as injection drug users [IDU], men who have sex with
men [MSM], or female sex workers) are found to have prevalence rates of 5% or
higher—and generally they are much higher. Overall, based on the most recent
estimates derived from sophisticated statistical models, it appears that the HIV
pandemic peaked in 2000, with stabilization overall, but a marked decline in
prevalence in Sub-Saharan Africa that continued its downward trajectory from
2000 to the present day (UNAIDS, 2007). This reflects both a reduction in new
infections (now estimated to have occurred in the late 1990s), attributed to both
epidemiological factors and to the uptake of HIV prevention strategies and a
decrease in the AIDS death rate due to the scale-up of ART treatments (since
2005). Globally, in 1990, 45% of the world’s AIDS cases were among women,
which gradually rose to parity in 1995, where the sex ratio has remained to
this day.

7
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Figure 1.6 Estimated Number of People Receiving Antiretroviral Therapy, 2006.
Source: Adapted from The Kaiser Family Foundation, GlobalHealthFacts.org.

Data Source: WHO/UNAIDS/UNICEF, Towards Universal Access: Scaling Up Priority HIV/AIDS
Interventions in the Health Sector, Progress Report, April 2007.

Note: The current estimates of the numbers of people receiving ARV therapy are based on the
most recent reports received from the local ministries of health, WHO or UNAIDS country offices,
or from reliable sources in the countries concerned, such as bilateral partners, foundations and
nongovernmental agencies that are major providers of treatment services. Countries which are not
considered to be low or middle income, or for which no data were available or where estimates
were given as a range and that range can not be incorporated into ranges already designated in the
figure are marked NA.

While Sub-Saharan Africa remains the region hardest hit by the HIV/AIDS
pandemic (home to two-thirds of adults and 90% of children infected with HIV,
and the region accounting for 76% of the AIDS deaths in 2007), the adult preva-
lence is now estimated at 5% (with a range of 4.6-5.5%). However, this masks
the significant sub-regional pandemics, which range from <2% in countries of
the Sahel, to above 15% in southern Africa (where South Africa alone accounts
for one-third of the incident infections and deaths in 2007). Other important
regions include South and Southeast Asia (340,000 new infections) and Eastern
Europe (150,000 incident cases), fueled by epidemics among IDUs and erosion
of the health care system. Stable (and much lower) numbers are reported for the
Latin America and Caribbean regions, America and Western Europe where the
epidemics have shifted from predominately MSM to poor and minority pop-
ulations and where MSM HIV rates, nevertheless, remain high. In particular
countries, for example, Vietnam and Indonesia, the number of cases are mount-
ing (Figure 1.8).

Of particular concern to the public health community is the course of the
AIDS pandemic among young people, aged 15-24, as this particularly hard
hit age group represents the economic future of the world and the most re-
productively active segment of the population. The United Nations’ 2001
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Figure 1.7 Antiretroviral therapy coverage rate in low- and middle- income countries,
December 2006.

Source: Adapted from the Kaiser Family Foundation, GlobalHealthFacts.org.

Data Source: WHO/UNAIDS/UNICEEF, Towards Universal Access: Scaling up Priority HIV/AIDS
Interventions in the Health Sector, Progress Report, April, 2007.

Note: The coverage rate is a measure of the number of people estimated to be receiving antiretrovi-
ral therapy divided by the total number of people estimated to need treatment. Countries which are
not considered to be low or middle income, or for which no data were available or where estimates
were given as a range and that range can not be incorporated into ranges already designated in the
figure are marked NA.

Declaration of Commitment on HIV/AIDS (the first UN Assembly devoted to
the AIDS pandemic) made a goal of reducing HIV by 25% in young people.
The WHO/UNAIDS Working Group on Global HIV/AIDS and STI Surveil-
lance undertook an analysis of HIV prevalence in 35 countries whose national
HIV prevalence exceeded 3%. Data from the 2007 UNAIDS report showed
a decline in 11 of 15 countries where prevalence data from at least three years
had declined since the turn of the millennium, significantly in five cases (Kenya,
Botswana, Cote d’Ivoire, Malawi and Zimbabwe). No change was seen in post-
conflict Mozambique, or in South Africa or Zambia. In 9 of the countries as-
sessed, sufficient data on sexual behavior existed to address progress in meeting
the UNGASS goals. In two countries, (Haiti and Kenya), significant risk reduc-
tion was noted, with mixed results (for one gender, for example) seen for other
countries for specific behaviors (sex with a non-regular partner and condom use
with a non-regular partner). The paucity of data and the meager results reported
suggest that prevention programs have a long way to go to meet international
goals.

The HIV pandemic has also been accompanied by a resurgence in the tu-
berculosis pandemic globally. Particularly in Sub-Saharan Africa, AIDS has
undone the impressive gains shown in child survival. In addition, life ex-
pectancy has declined most dramatically in countries most affected by the HIV
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Figure 1.8 Adult HIV/AIDS prevalence rate (aged 15-49), 2005.

Source: Adapted from The Kaiser Family Foundation, GlobalHealthFacts.org.

Data Source: UNAIDS, 2006 Report on the Global AIDS Epidemic, May 2006. Source for India:
NACO/UNAIDS/WHO, “2.5 million people in India living with HIV, according to new estimates,”
Press Release, July 2007.

Note: Countries for which no data were available or where estimates were given as a range and that
range can not be incorporated into ranges already designated in the figure are marked NA.

pandemic, distorting demographic profiles (Lamptey, Johnson, & Khan, 2006).
Clearly, no segment of the world’s population seems to have been spared the
consequences of AIDS, including social and economic impacts, where HIV has
exceeded the capacity of public health authorities and budgets to provide care in
an equitable manner. Further, funds spent on HIV/AIDS poaches on the funds
needed to treat other important and priority health problems, and the losses
of significant medical personnel to death, overwork, and migration cannot be
minimized. Finally, the political nature of health and governmental response
have shaped both the response to the AIDS pandemic and its consequences in
terms of morbidity and mortality.

Sub-Saharan Africa

The devastation caused by AIDS in Sub-Saharan Africa, while commonly ac-
knowledged globally, is hard to appreciate. It swamps the deaths caused by
the great plague of 14th Century Europe and all of the war dead in the world
in the 20th Century. It has torn apart economic gains from international aid
programs from post-World War II to the present day despite trillions of dol-
lars invested in the continent. The economic impact of reduced manpower
will have long-lasting effects. Nevertheless, some gains over HIV have been
made, and an international response to the pandemic is showing some hopeful
signs.
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National adult HIV prevalence in Southern Africa exceeded 15% in eight
countries in 2007—Botswana, Lesotho, Mozambique, Namibia, South Africa,
Swaziland, Zambia and Zimbabwe. Most of the remaining countries in South-
ern Africa, however, have recently shown a stabilization in HIV prevalence
(Asamoah-Odei, Carcia-Calleja & Boerma, 2004). The declining prevalence
in Zimbabwe is a function of a very high death rate and a decline in HIV
incidence, which is in part due to behavior change (Hallet et al., 2006),
and of the massive out-migration of young Zimbabweans in the wake of
that countries’ economic collapse and political repression. Consistent con-
dom use with non-regular partners has increased significantly in women in
Manicaland, but not in men (Gregson et al., 2006), leading to a shift in HIV
incidence.

While South Africa is home to the greatest number of HIV cases in the world,
recent data suggest that the epidemic may have plateaued recently (Department
of Health South Africa, 2007), as evidenced by antenatal clinic data, although
significant regional differences continue to exist. However, rates in pregnant
women may reflect behavior change (increased condom use with non-regular
partners and partner reduction), deaths of spouses, or reduced fertility among
HIV-infected women (thereby reducing the rate at which HIV infected women
require antenatal care, biasing the numerator downwards).

East Africa

The HIV epidemic in Uganda peaked in the early 1990 s and declined until
early 2000 (UNAIDS, 2007). This is attributed to behavior change associated
with an intensive national health education campaign with the strong backing
of President Museveni (Asamoah-Odei et al., 2004). However, given the total
fertility rate in excess of 6, this may indicate a growing incidence in the overall
population. Recent data provide a worrisome picture for the future, where rises
in risk behaviors have been reported in national surveys, suggesting caution
(Kirungi et al., 2006).

Kenya has shown a remarkable shift in its HIV prevalence, declining from
nearly 14% in the mid-1990s to 5% in 2006 (UNAIDS, 2007). Hallett et al.
(2006) reported a dramatic decline in the antenatal clinics from 28% in 1999
to 9% in 2003 among women 15-49 years of age. Declining trends have been
reported in virtually all areas of this region (UNAIDS, 2007).

West and Central Africa

The epidemics in West and Central Africa are smaller than those seen in other
sectors in Sub-Saharan Africa, and national HIV prevalence rates appear to
have reached a plateau. Nigeria has the most extensive epidemic in this sub-
region, although the epidemic is widely varying geographically across this
large country—Africa’s most populous. A Demographic and Health Survey
conducted in Mai in 2006 suggests a decline in the national epidemic, where
the HIV prevalence is estimated at 1.2%. The Central African Republic has the
highest adult prevalence in this region, with women vastly outnumbering men,
and again, showing wide regional variation.
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South and Southeast Asia

The Southeast Asian region has higher HIV prevalence than the rest of Asia
and demonstrates wide divergence in its epidemics. Over the past several years,
declines in prevalence have been reported in Cambodia, Thailand and Burma,
although the data on the latter situation can be considered unstable and perhaps
not valid. HIV has been reported in all Chinese provinces and autonomous re-
gions, with about half of all infections attributed to IDU. MSM are viewed as an
emerging epidemic risk group (Choi, Liu, Guo, Mandel, & Rutherford, 2003),
and concern has been noted that female sex workers often have substance abuse
problems. In 2007, India estimated that it has 2.5 million persons living with
HIV, substantially less than the 2006 UNAIDS estimate of 5.7 million. The
lower India rate is based on recent data—from the 2005-2006 National Family
Health Survey, and an expanded national surveillance system. Virtually all the
Indian states report concentrated epidemics in specific districts or risk groups,
and the epidemic is not thought to have reached the general population as of
yet. The Northeast Indian States of Manipur and Nagaland, both on the border
with Burma, have distinct epidemics with high rates of HIV infection in IDUs,
and the highest ANC rates reported in India.

In Vietnam and Pakistan, there are concerns with rising HIV infection rates
associated with injection drug use. Increasingly, women are being counted
among the epidemic numbers, a reflection of their male partners’ risk. Indone-
sia, the most populous Southeast Asian country, has seen a major rise in HIV
rates, attributed to shared injection equipment among IDUs and unprotected
sex with sex workers. Thailand has shown a remarkable downturn in its HIV
epidemic, from a peak in 1993—-1994, as a result of a vigorous campaign against
unprotected sex in commercial sex establishments. So too has been its response
to the medical care needs of the HIV infected, where over 80% of adults in need
of ART have access, and almost 90% of pregnant women at risk of transmitting
HIV to their unborn children receive treatment during labor and delivery.

Eastern Europe and Central Asia

Approximately 1.6 million inhabitants of Eastern Europe and Central Asia have
HIV, with 150,000 new cases in 2007, and 90% of new cases occurring in the
Russian Federation and Ukraine. Among the Central Asian epidemics, which
are small in comparison to other affected regions, the epidemic in Uzbekistan
is increasing at the fastest rate. While the Russian Federation epidemic ap-
pears to have reached a peak in 2000, cases continue to mount, particularly
among IDUs. Heterosexual intercourse is also of growing importance. Mean-
while MSM in Ukraine appear to be a particularly hard-hit population. Remain-
ing countries in this region demonstrate rather early epidemics which have the
opportunity to be contained if prevention programs are rapidly put into place.
The injection drug use driven epidemics of this region are of particular concern
because one of the key drivers of HIV spread, heroin availability, has markedly
increased, due almost entirely to enormous increases in heroin production and
distribution from Afghanistan. The 2006 production of over 6,400 metric tons
of opium base from Afghanistan is the largest the world has seen, and suggests
the Central Asian States are likely to see cheap and widely available heroin
flows for the foreseeable future.
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Latin America and the Caribbean

Two nations in the Caribbean dominate their neighbors in terms of HIV
prevalence—the Dominican Republic and Haiti. Gaillard et al. (2006) suggest
that behavior change in Haiti accounts for some of the declines recently seen in
HIV prevalence among reproductive aged women (although mortality no doubt
plays an important role as well). Recent prophylactic vaccine trials conducted
in the Dominican Republic among female sex workers have seen few HIV se-
roconversions, suggestive of adoption of condom use with clients (Kerrigan et
al., 2006). In other island nations, HIV has been stable over the past several
years.

In Latin America, Brazil is home to about a third of HIV infections in this
sub-region. As was seen in Asia, while the epidemic originated among MSM,
it shifted to IDUs and then to their heterosexual partners. The recent leveling
of the Brazilian urban epidemic is attributable to harm reduction, adoption of
prevention strategies and mortality, especially among IDUs (UNAIDS, 2006).
Other important epidemics are found in Mexico and Colombia, attributable to
MSM and IDUs. In Peru, MSM infections predominate, as they do in several
other low prevalence states in the region.

Principal Themes in HIV and the Organization
of This Book

The fields of investigation underlying HIV research on prevention and care have
been quite interdisciplinary, each bringing their own scholarly approach and
methods to the table. We can broadly characterize these three primary groups as
epidemiology, prevention, and AIDS treatment. This book covers a number of
key themes related to prevention and treatment first, which we acknowledge can
be somewhat difficult to summarize, as the field is rapidly changing, with trial
results sending researchers off on a number of new avenues. The first section of
the book presents the current state of evidence from research and practice on the
basic building blocks of HIV prevention and care. First, Tarakeshwar, Kalich-
man, Simbayi and Sikkema, prevention scientists, review what we know about
primary and secondary prevention, and what obstacles exist in the application
of known prevention strategies that have proven efficacy. Hoffmann, Mills and
Gallant, who are well versed in the clinical management of HIV disease, review
the basic package of HIV care. Mukherjee, from Partners in Health, reflects on
the scale-up of HIV care in Haiti, Rwanda, Lesotho and Malawi, where a partic-
ular model of AIDS care has been developed, and speaks from vast experience
at the challenges in developing a system of care in impoverished settings.
Next, Barnabas, Duerr, and Wasserheit from the HIV Vaccine Trials Net-
work, summarize the current state of the AIDS prophylactic vaccine research
effort, and review many of the obstacles and experiences we have had in the
over 20 year effort to develop an AIDS vaccine. McGowan, a leader in the field
of microbicide development, traces the early roots of microbicide work, reviews
the mechanisms by which proposed microbicides might have their action, and
comments on the recent trials that have been stopped early due to futility anal-
yses (or, an inability to detect a difference in trial arms over a prolonged period
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of time). Galvao and colleagues from Brazil present a compelling case study
of how the unfolding AIDS epidemic in Brazil shaped the public’s response,
from initial government denial, to the emergence of civil society and interested
insiders, to the concerted efforts to provide access to antiretroviral drugs to
all in need at no cost. Bass, Gonsalves and Katana next take on the issues of
advocacy, activism and community—key factors in many responses (and in
some cases, the only effective voice) to local HIV epidemics. As they point
out, vocal calls for equality, for awareness and against discrimination were
needed to allow the AIDS issue to become noticed and given credence as a
significant public health concern. Finally, Auerbach and Mulhern-Pearson, both
from the San Francisco AIDS Foundation, take on the issues of outlining the
political challenges and processes that impede or promote HIV prevention and
care needs in the developing world. It has been clearly shown that political will
is one of the most potent ingredients for a nationally effective HIV response,
and political opposition can be the major brake in many countries. Witness
the difference between the statements and policies of President Musuveni in
Uganda and President Mbeki in South Africa.

The second section of the book presents regional reviews of these themes,
either by sub-region or by individual country. Laga, Matendo and Buve from
the Antwerp Institute of Tropical Medicine, consider Congo and Central Africa,
widely believed to be the “birthplace of HIV”. They review the epidemiol-
ogy, prevention and care issues, and the local political processes important in
forming a response to the epidemics by governments. Blattner and his col-
leagues from Nigeria and the University of Maryland, take on Nigeria and
West Africa, while Weiss, Merle, Serwadda and Kapiga review the evidence
from East Africa (comprising primarily Kenya, Tanzania and Uganda). Mcln-
tyre, De Bruyn and Gray from the University of Witwatersrand, review the
complicated stories in Southern Africa, commenting upon the similarities and
differences in epidemiology, prevention and care, and governmental response
in the region most heavily affected by the AIDS epidemic. Finally, Simmons
and colleagues from Ethiopia provide a picture of the HIV/AIDS situation in
the Horn of Africa, with a focus on Ethiopia, but with reference to Somalia,
Djibouti, Eritrea and Sudan. In each of these regional reviews, similarities and
differences in the epidemiology, in governmental and civil society response to
the epidemic and response are presented and discussed, to illustrate the diver-
sity in experiences and to provide the backdrop to understand why the HIV
epidemics in Africa are so varied.

Next we move to South and Southeast Asia. Each of the countries included in
this volume have had quite different experiences with HIV. Zunyou Wu and his
collaborators discuss the unfolding of the HIV epidemic in China, its roots in
the blood scandals of the 1990s and the rapid rise of HIV among IDUs, and how
Chinese society has rapidly changed its political stance towards HIV in recent
years, rolling out a major HIV program based on harm reduction and contem-
porary drug abuse treatment, while also coping with a mounting population re-
quiring HIV medical care. While some have feared that China could “explode”
like Africa, it seems unlikely today that this will happen. Chariyalertsak, Aram-
rattana and Celentano review the history and response to HIV in Thailand, and
provide the background to the widely acclaimed 1991-1995 “100% Condom
Campaign” and the more recent disastrous “War on Drugs” of 2003, each of
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which shaped government and societal views on HIV prevention and care. The
rationale for the compassionate response to the heterosexual epidemic and the
antipathy held for IDUs and MSM is also addressed.

Next, Beyrer and colleagues from the U.S. and Burma review the very dif-
ferent response to the HIV/AIDS epidemic by Burma, a neighbor of Thailand.
The political oppression of the military junta in power in Burma for the past
40 years is the major theme of this epidemic of avoidance. While the UNAIDS
reports reductions in prevalence among antenatal clinic patients, the data on
which these statistics are based are suspect. Quan, Hien and Go review the
situation in Vietnam, which is one of the few Southeast Asia countries expe-
riencing a current rapidly escalating epidemic. Providing primary analysis of
national sentinel surveillance data, the authors demonstrate that HIV among
IDUs is the engine behind this epidemic. Nevertheless, with strong multina-
tional financial assistance, Vietnam is rolling out a national response to HIV
that may be in sufficient time to control their epidemic. In stark contrast to
the experience in Vietnam, the recent political shift towards injection drug use
and HIV/AIDS in Malaysia, as outlined by Kamarulzaman and Razali, is in-
credible. In this largely Muslim country with a long anti-drug stance, a shift in
political will has allowed the widespread roll-out of harm reduction approaches
to the IDU-associated HIV epidemic. The context for these changes forms the
basis for this chapter. Finally, Solomon, Sivaram and Solomon, students of the
India HIV epidemic, provide a summary of the widely varying HIV epidemics
encountered in India, from the drug-fuelled epidemics of the Northeast, to the
Hindi epidemics related to unprotected sex. The recent focus on evidence-based
data on the HIV epidemic led Indian government officials to officially cut the
HIV prevalence estimate 60%, which of course clearly demonstrates the power
of data in statistical estimation.

Sharma, Lioznov and DeHovitz present data from the Russian Federation in
the next section on Eastern Europe and Central Asia. The Russian epidemic
took off following the breakup of the Soviet Union, and was primarily a func-
tion of injection drug use and unprotected sex. However, the response by the
government can be considered to be behind the times, demonstrating how fiscal
conservatism influences response. The experience in Tajikistan, Uzbekistan and
Kyrgyzstan are carefully contrasted by Wolfe and colleagues. They demonstrate
how lack of financial resources can be overcome by sectors of society out-
side of the government, and that an active response may be in part claimed as
preventing the further development of this epidemic. Finally, Schottenfeld and
Mokri carefully describe the recent epidemic of HIV in Iran, which is primarily
associated with IDU. In a similar fashion as in Malaysia, the conservative gov-
ernment of Iran embraced the principals of harm reduction, which allowed for a
compassionate response to the HIV prevention needs of IDUs. This experience
is exceptionally limited in the world.

Finally, we end with a review of country responses to HIV epidemics in Latin
American and the Caribbean. Konda, Caceres and Coates consider the evidence
from Peru, which is a largely MSM epidemic. They describe the central role that
bisexuality plays in this epidemic, and how advocacy and civil society played
an important role in prodding a hesitant government (and religious institutions)
to respond. This is contrasted with the situation in Brazil, where Bastos and
colleagues address the key role of activism and advocacy taking the country
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down a very different path—one where universal treatment was the goal in a
society where HIV was affecting many segments of society. Rather than break-
ing patent laws, as is often asserted, Brazil worked to convince pharmaceutical
manufacturers to lower costs to an affordable level. In the Dominican Republic,
Kerrigan, Barrington and Moreno Montalvo describe the important epidemio-
logic factors underlying this island nation’s epidemiology and its response to
sex work. In a situation of extreme poverty, high-end international resorts, and
low levels of education and knowledge about HIV, the epidemic took off—
yet, it never reached the situation seen in Southern Africa. Finally, Koenig and
colleagues describe their experiences with HIV in Haiti, describing the initial
unveiling of the epidemic seen and reported by Pape and Farmer, the impact
of the rapidly escalating epidemic of tuberculosis and the sheer will to provide
access to treatment for the scores of patients with AIDS. Much has been learned
about the approaches taken by educators and providers of HIV care in Haiti
which has been replicated throughout the world.

We close this volume with a review of the experiences that low and middle
income countries have had in responding to the AIDS epidemic. We consider
the features that lead to a progressive, proactive response to HIV, and the neces-
sary components of a successful program. We also highlight the immense gaps
that remain if we are truly to have an important impact on further slowing this
greatest of viral epidemics. It is certainly within our grasp, and the necessary
elements exist; what has held us back as a global community are the many
challenges raised by an epidemic spread through human sexual and drug using
behaviors, affecting countries with limited public health systems, and by the
very tenacious and difficult nature of our enemy—the HIV virus. Despite these
challenges, the public health response to HIV/AIDS has been remarkable—
and the authors you are about to read have all played significant roles in that
response. HIV/AIDS is an unfolding story, and one that will likely be with us
for decades to come at best, but it is also of story of remarkable scientific and
human achievement.
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Chapter 2

HIV Prevention Needs: Primary

Prevention and Prevention for People
Living with HIV/AIDS

Nalini Tarakeshwar, Seth C. Kalichman, Leickness C. Simbayi,
and Kathleen J. Sikkema

Introduction

Chapter one of this volume provides an overview of the global scenario of
HIV and AIDS. Available data suggests that the number of HIV infections has
varied globally since 2000, with HIV rates in some countries such as Kenya
and Malawi declining, while other countries such as Uganda and Thailand re-
port setbacks in their previously declining rates of HIV infection. Moreover,
HIV/AIDS seems to be gaining further ground in Russia and the most populous
regions of the world including India and China. For a sustainable response to
the epidemic, both prevention and treatment services need to be brought to scale
simultaneously. Although 700,000 people began antiretroviral (ARV) treatment
in 2006, around four million people became infected with HIV. As Kevin De
Cock, the World Health Organization’s (WHO) HIV/AIDS Director empha-
sized, “We cannot treat our way out of this epidemic. For every case going
into treatment, six more are going to the back of the line.” (Alcorn, 2007) This
chapter provides a broad overview of primary prevention for at-risk populations
and prevention interventions targeted to people living with HIV/AIDS.

HIV Primary Prevention Targeted to Populations At-Risk

While many primary prevention approaches were first tested in the US where
the diagnosis of AIDS was first publicly made known, more recently testing
of these approaches has occurred in the low resource settings of Africa and
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Asia. Importantly, even if a prevention approach is found effective in Kenya,
it does not assure success in other African countries. However, it does suggest
that the approach may be culturally transportable. Here, we have organized
the description of the primary prevention programs according to their known
effectiveness in resource limited settings.

HIV Primary Prevention Approaches Found Effective in Resource
Limited Settings

Voluntary, Counseling and Testing (VCT)

Usually integrated within a hospital or a community clinic that provides HIV
care, VCT enables interested individuals to learn their HIV status, learn more
about HIV, and potentially gain access to HIV care and treatment, if available.
In Kenya and Tanzania, VCT has been shown to decrease unprotected sex be-
tween tested couples and with non-primary partners (Sweat et al., 2000). With
the advent of low cost combination antiretroviral (ARV) therapies in developing
countries, VCT has been expanding as a prevention strategy in these settings.
In Uganda, home-based prevention counseling and partner VCT was integrated
with an ARV therapy program (Bunnell et al., 2006) to produce decreased sex-
ual risk behavior among a cohort of HIV positive persons, thereby lowering risk
of transmission to uninfected partners. VCT is being adopted widely in India as
well (Dandona et al., 2005) in order to reach rural populations, including preg-
nant women (Rogers et al., 2006). Prevention of mother-to-child transmission
(PMTCT) at HIV clinics is now being merged with VCT centers to provide
an integrated system of counseling, testing, and treatment. However, stigma,
poor health care infrastructure and limited access to health services necessi-
tate modification of prevention approaches across different settings. Finally,
independent of HIV testing, risk reduction counseling in sexual health clinic
settings has shown promising effects in South Africa (Kalichman et al., 2007b;
Simbayi et al., 2004).

Promotion of Condom Use

As a primary prevention strategy, a core target group for condom promotion is
commercial sex workers. The highly acclaimed 100% Condom Use Programme
was initiated in 1989 in Thailand to target brothel owners, sex workers, and their
clients to achieve 100% condom use in commercial sex. The principle of “No
Condom, No Sex” for penetrative sex services was propagated through mass
media and workplace programs while free condoms were made available in
sex establishments. Condom use rates in sex work increased substantially, from
14% in early 1989 to over 90% in 1992 (Rojanapithayakorn & Hanenberg,
1996). While attempts have been made to replicate the Programme in other
countries (Rojanapithayakorn, 2006), it remains to be seen whether and how
these facility-based programs can be replicated for sex workers who are less
organized, such as street-based sex workers or those who carry out their work
in secret.

Couples where one of the partners is involved in a high-risk behavior are an-
other group targeted for condom promotion. In many countries married women
are at risk for HIV infection due to higher frequency of intercourse, lower rates
of condom use, and the greater sexual risk behavior of their husbands (Clark,
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2004). Couples’ counseling that is integrated with VCT activities is reportedly
effective in promoting condom use. In the VCT Efficacy Study (2000) in Kenya,
Tanzania, and Trinidad, 586 couples (serodiscordant, seroconcordant, and HIV-
unaffected couples) were randomly assigned to (a) a couple-based VCT empha-
sizing condom use or (b) a health information education intervention. Couples
in the VCT arm of the trial significantly reduced unprotected sexual intercourse
with their primary partner, when compared to those given health education. The
HIV-risk among serodiscordant couples may vary across settings, however. A
study by Mehendale et al. (2006) among a cohort of 412 such couples in Pune,
India indicated that at 12 month follow-up, the HIV incidence among unin-
fected partners was 1.22 per 100 person-years (95% CI 0.45-2.66), which is
much lower than rates reported in Africa. During the study, the couples were
provided with routine pre and post-HIV test counseling, risk reduction coun-
seling including condom use and provided with condoms. At the time of this
writing, a community level trial of community-based VCT was being tested in
South Africa, Zimbabwe, Tanzania, and Thailand. Project Accept is a commu-
nity based VCT randomized trial in 32 communities in South Africa, Tanzania,
and Zimbabwe and 14 communities in Thailand (Bertozzi et al., 2006). The
community-level intervention is intended to remove barriers to VCT and make
VCT routine and available, to engage the community through outreach, and to
provide post test support. This trial has HIV incidence as its endpoint.

Peer-Based Programs
Based on Roger’s diffusion of innovative theory (Rogers, 1983), peer ap-
proaches can use influential members of a community to disseminate infor-
mation related to HIV and AIDS within community settings. Supported by
evidence from the U.S. where diffusion-based interventions have resulted in
greater condom use and lower unprotected sexual intercourse (Centers for
Disease Control [CDC] AIDS Community Demonstration Projects Research
Group, 1999; Sikkema et al., 2005), peer-based prevention has been applied
outside the U.S. Recently, a two-arm randomized, controlled intervention trial
of a peer-based diffusion of innovations approach was implemented among so-
cial networks of young men who have sex with men (MSM) in St. Petersburg,
Russia and Sofia, Bulgaria (Amirkhanian et al., 2005). Of the 52 MSM social
networks in these two sites, 25 participated in the peer-led intervention. At the
3-month follow up, experimental network members reporting unprotected inter-
course (UI) declined from 71.8 to 48.4% and the percentage of those engaged in
UI with multiple partners reduced from 31.5 to 12.9%. After 12 months, partici-
pants who had multiple recent sexual partners significantly reduced frequencies
of UI and UAL Little change was found in the control group networks. Kelly
et al. (2006) reported similar findings with networks of Roma men in Bulgaria.
Another well-known endeavor is the Sonagachi project in Kolkata, India that
targeted sex workers in this city’s largest red-light district of Sonagachi. As
the initial activity, influential sex workers are selected as leaders to diffuse
messages of empowerment and advocacy. A randomized controlled trial of
this model among 100 sex workers each in two urban communities showed
that overall condom use increased significantly among sex workers in the in-
tervention community (39%) compared with those in the control community
(11%). In addition, proportion of sex workers reporting consistent condom use
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increased by 25% in the intervention community compared to a 16% decrease
in the control community (Basu et al., 2004).

The NIMH Collaborative HIV/STD Prevention Trial is testing the adapta-
tion of the Popular Opinion Leader (POL) (Kelly et al., 1997; Sikkema et al.,
2000) to multiple cultures and populations in China, India, Peru, Russia and
Zimbabwe (Van Griensven & Kalichman, 2007). This intervention uses com-
munity identified peer leaders to serve as agents for change in their community.
The community intervention’s test of efficacy will include both behavioral and
biological outcomes indices, with the goal of developing a prototype for tech-
nology transfer. In addition, global dissemination of the POL model was evalu-
ated in a trial of distance communication transfer, with two-thirds of NGOs who
received the experimental intervention of interactive distance learning com-
puter training and individualized distance consultation adopting the interven-
tion in their communities (Kelly et al., 2004). Most of the NGOs did not adopt
the intervention with fidelity and use of core elements was selective. Unfor-
tunately, minimal attention has focused on the implementation of community
intervention approaches in practice, with little to no data available regarding its
effectiveness on community members’ risk behavior.

STI Screening and Treatment

Untreated sexually transmitted infections (STIs) and genital tract infections in-
crease the risk for HIV transmission several-fold. Sex workers, clients, and their
partners are usually a target group for HIV/STI prevention as they report higher
rates of genital ulcerations and HIV (Van de Perre et al., 1985). Studies have
found that STI treatment decreases both HIV and STI incidence (Ghys et al.,
2002; Laga et al., 1994). In a study by Grosskurth et al. (1995) in Tanzania, the
HIV risk ratio for adults in the community that was randomized to improved
syndromic STI management was 0.58 (p = 0.007). Thailand’s 100% Condom
Use Programme discussed above had an STI service component for sex workers
and resulted in a significant decrease in annual incidence of STTs, from 400,000
cases per year before the Programme to less than 15,000 cases per year since
2000 (Rojanapithayakorn & Hanenberg, 1996). However, there are reports of
other large scale STI programs that have not produced a significant decrease
in HIV transmission (Wawer et al., 1999). It is suggested that STI control pro-
grams may be most effective when initiated early in the course of the country’s
HIV epidemic and when sexual risk behaviors are high (Orroth et al., 2003).

Multilevel HIV Prevention Interventions and Programs Taken to Scale

Although the potential value of multilevel HIV prevention interventions is rec-
ognized (Zaric & Brandeau, 2007), there are few multilevel interventions for
HIV prevention tested in developing countries. As discussed above, Thailand’s
100% Condom Use Programme (Rojanapithayakorn &Hanenberg, 1996) and
Uganda’s social marketing for HIV prevention programs (Slutkin et al., 2006)
offer examples of national efforts to scale up multilevel HIV prevention inter-
ventions. In a more recent example, Morisky et al. (2006) tested a multi-level
HIV prevention intervention for female sex workers and sex work establish-
ments in the Philippines. The study tested the effects of structural and social
influence interventions on reducing STI and HIV risk behavior and included
four conditions: manager influence, peer influence, combined manager-peer
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influence, and control. Intervention effects were assessed at the establish-
ment level in multilevel models because of statistical dependencies among
women employed within the same establishments. Multilevel intervention
groups demonstrated greater condom use, more HIV/AIDS knowledge, and
less negative condom attitudes. Participants in the combination condition also
reported more positive condom attitudes, more establishment policies favoring
condom use, and fewer STIs. Participants exposed to the manager-only in-
tervention reported fewer STIs, lower condom attitudes, less knowledge, and
higher perceived risk than peer-intervention only participants. The findings
therefore suggest that multilevel interventions may reduce risks for sex workers
in developing countries.

There are also relatively few examples of coordinated multilevel programs
taken to scale in developing countries. One example of such a program is South
Africa’s LoveLife program. LoveLife is a large scale coordinated media and so-
cial influence intervention that includes billboards, radio and television public
service messages, community programs, and school-based life skills programs.
The effort was launched in 1999 and is visible throughout urban and rural ar-
eas of South Africa. LoveLife represents a rare example of a multi-tiered HIV
prevention campaign developed on a national scale. A range of methods were
planned to evaluate the program including national household surveys and pro-
gram monitoring. To date, the evaluation effort has encountered several signif-
icant challenges, and there remains limited data on the program’s effectiveness
(Pettifor et al., 2005, 2007).

HIV Primary Prevention Approaches with Limited Effectiveness Data in
Resource Limited Settings

HIV prevention for Substance Using Populations
Alcohol use has long been identified as a determinant of risky sexual behav-
ior. While alcohol use is declining in developed countries, it is rising in many
resource-poor countries (Kalichman et al., 2007c; Saxena, 1997). Typically, al-
cohol prevention programs occur within a specific setting, such as bath houses
or wine shops (Latkin & Knowlton, 2005; Sivaram et al., 2004) where the like-
lihood of alcohol use and sexual risk taking could be high or the programs may
be directed towards individuals at risk of alcohol consumption, such as those in
alcohol rehabilitation programs or youth in schools (Karnell et al., 2006). Given
that unsafe sex in a given situation is not just related to alcohol consumption,
reducing alcohol use may not eliminate the high risk behavior once it has been
established. For instance, personality traits such as sensation-seeking have been
shown to be related to alcohol use in sexual contexts (Kalichman et al., 2006).
Injection drug users (IDUs) are at high risk for HIV infection/transmission
due to sharing of unclean needles. Further, those who are “heavy drinkers”
are also more likely to share needles (Latkin & Knowlton., 2005). The harm
reduction approach for IDUs, which uses a combination of needle exchange
programs (NEPs; needles/syringes are distributed or exchanged), access to drug
treatment and substitution and provision of counseling and condoms, has been
implemented very successfully in Brazil. In the developed countries, NEPs in
particular have been found to be effective in reducing needle sharing behav-
iors, drug treatment counseling and condoms. In most developing countries,
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especially South Asia, IDUs have not been prioritized in HIV prevention efforts
(Kawichai et al., 2006; Panda & Sharma, 2006). Nevertheless, preliminary evi-
dence suggests that NEPs in developing countries also reduce drug risk behav-
ior and HIV infection. Apart from NEPs, methadone maintenance or other drug
substitution (if permitted by law) and behavioral change interventions are also
used in HIV prevention for IDUs. A recent meta-analysis of 39 randomized-
controlled trials of behavioral interventions reported that such interventions
facilitate condom use, promote entry into drug treatment, and reduce IDU and
non-IDU drug use and sex trading (Copenhaver et al., 2006).

HIV Prevention for Men who have Sex with Men

A recent meta-analytic review of behavioral interventions for MSM across the
globe (Herbst et al., 2005) suggests that these interventions reduce the rates of
unprotected anal intercourse, decrease number of sexual partners, and increase
condom use during anal sex; their effect on biological outcomes, such as STD
or HIV incidence is less clear. Nonetheless, MSM have been marginalized in
HIV prevention activities in most developing countries (with the exception of
Brazil). Due to the stigma of homosexuality in many African and Asian so-
cieties, most of these men are also married. In India, the existence of many
gender identities and sexual partnerships and their fluidity makes it difficult to
apply the western constructs of homosexuality and heterosexuality (Asthana &
Oostvogels, 2001). Furthermore, a recent study with 2,388 Indian men attend-
ing STI clinics (Hernandez et al., 2006) found that while all men reported sex
with women, 11% reported sex with three genders (women, men, and male-
to-female transgender). Importantly, efforts are being made by researchers and
policy makers across the globe to gather evidence and document the vulner-
ability of this group to HIV infection, so that interventions can be put in
place.

School-based Sex Education

A review of 22 school-based sex and HIV education programs in developing
countries by Kirby et al (2006) reported that most programs reduced risky sex-
ual behaviors (measured as delaying sex, reducing frequency of sex, decreasing
number of sexual partners, increasing condom use, and decreasing unprotected
sexual intercourse). However, only 13 of the 22 programs were rated by the
authors as meeting rigorous methodological standards. They recommend more
widespread implementation and rigorous evaluations of these programs. Stud-
ies of programs that promote abstinence indicate that although these may de-
lay the onset of sexual activity initially, they do not decrease the likelihood of
STIs or unplanned pregnancies, and increase the likelihood of unprotected sex
(Kirby, 1997).

Future Directions for HIV Primary Prevention Research

Recent developments, especially important advances in biomedical research,
provide support for optimism related to primary prevention of HIV infection.
Interestingly, behavioral and social influences play a key role in the potential
efficacy of most or all of these advances, underscoring the critical need to
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utilize an interdisciplinary approach to HIV prevention that integrates biomed-
ical, social and behavioral sciences.

Bio-behavioral Intervention Approaches

A number of promising new HIV prevention approaches are being evaluated
that have the potential to significantly reduce HIV transmission around the
world (Bertozzi et al., 2006; Cohen, 2005; Global HIV Prevention Working
Group [GHPWG], 2006). Biomedical interventions that are currently in late-
stage trials include: male circumcision, microbicides, cervical barriers, herpes
suppression, antiretroviral treatment (ART) to prevent sexual transmission, and
HIV vaccines. However, none of these prevention methods are expected to be
fully protective and thus a combination of existing approaches, including be-
havioral change, are needed to reduce global HIV/AIDS. And, of concern, is the
potential for behavioral disinhibition, where advances or potential advances in
biomedical approaches result in an increase in HIV risk behavior, undercutting
or decreasing the impact of biomedical approaches tested in controlled clinical
trials (Eaton & Kalichman, 2007).

Many of the current biomedical approaches being evaluated stemmed from
observational studies that identified factors associated with HIV infection. For
example, observational studies have documented that countries with higher
rates of circumcision have lower rates of HIV infection (Weiss et al., 2000).
Following the original randomized clinical trial to determine the efficacy of
adult circumcision (Auvert et al., 2005), which demonstrated a more than 50%
lower risk of subsequent HIV acquisition among men in South Africa, trials in
Kenya and Uganda recently revealed an approximate halving of risk of HIV
infection among men who were circumcised (Bailey et al., 2007; Gray et al.,
2007), confirming circumcision as an efficacious method to prevent HIV acqui-
sition among adult men.

In preparation for the implementation of circumcision as a preventive in-
tervention, studies have documented its acceptability (Westercamp & Bailey,
2007; Ngalande et al., 2006) and cost effectiveness (Kahn et al., 2006). How-
ever, the data on behavioral disinhibition remain equivocal (Auvert et al., 2005;
Agot et al., 2007; Kalichman et al., 2007a) and understudied. The behav-
ioral impact of circumcision must be further examined, and the effectiveness
of circumcision in a community setting without the influence of clinical trial
methodologies determined. It remains to be seen whether circumcising men
also reduces risk of transmission to women. In any event, both the WHO and
UNAIDS recommend that given that male circumcision does not provide com-
plete protection against HIV, it be considered as part of a comprehensive HIV
prevention package that includes the provision of HIV testing and counseling
services, treatment for STI, the promotion of safer sex practices, and the provi-
sion of male and female condoms and promotion of their correct and consistent
use (WHO, 2007).

Data also suggest that herpes simplex virus type 2 (HSV-2) infection, which
causes genital ulcers, increases the risk of HIV acquisition and transmission.
HIV negative individuals infected with HSV-2 are considered up to three times
more likely to contract HIV during sexual intercourse (Freeman et al., 2006).
Ongoing research is evaluating whether treatment with acyclovir, a drug that
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suppresses HSV-2, will reduce the incidence of HIV transmission (Bertozzi
et al., 2006; GHPWG, 2006). It is estimated that 70% of adults in Southern
Africa are infected with HSV-2 (Hogrefe et al., 2002), many of whom are
women. If effective, acyclovir treatment of HSV-2 could have a significant
impact on the HIV/AIDS epidemic. Within the framework of drug treatment
as a preventive approach, trials are underway to determine whether daily pre-
exposure of ARVs, which are used in the treatment of HIV disease, can also
prevent HIV transmission.

Two other prevention approaches, microbicides and cervical barrier meth-
ods, may provide women with female controlled methods, which are needed
for women who are negatively impacted by social or economic power imbal-
ances. Since most infections in the female genital tract are thought to occur
within the cervix or endocervix (Moench et al., 2001) and cervical barriers
(e.g., diaphragms) cover the cervix, use of such barriers could reduce HIV
risk among women. In addition, numerous microbicide candidates are in the
research pipeline (GHPWG, 2006), with extensive research conducted to date
regarding interest and acceptability of using microbicides. Lastly, an HIV vac-
cine is considered the long-term hope in the prevention approaches currently
under development. Since vaccine development has faced numerous scientific
challenges and remains within early stages of development it is unknown if or
when HIV prevention vaccine will be available.

Areas of HIV Prevention with Limited Research Currently Available

Several areas of significance for the prevention of HIV/AIDS have gone under-
studied and need further research. Evaluating structural or policy interventions,
conducted at the population level, which address gender inequality, focus on
education, housing, nutritional resources, and economic opportunities such as
microfinance, access to credit and property rights is essential. A recent study
showed that a structural intervention that combined microfinance and gen-
der and HIV training reduced intimate partner violence among participating
women in southern Africa (Pronyk et al., 2006). A greater understanding of
the gendered dynamics of the epidemic is also needed, including new preven-
tion strategies focused on men, especially those in high prevalence areas where
women are disempowered. Reproductive health, including contraception and
family planning services, should also be studied as a method of HIV prevention
(Cates, 2000).

In regard to substance use and HIV risk, within the framework of drug treat-
ment as HIV prevention, strong evidence has demonstrated that two opioid
agonist medications, methadone and buprenorphine, are effective in treatment
dependence on opioids (Sullivan & Fiellin, 2005; Tilson et al., 2006). Opioid
agonist treatments are associated with reductions in the frequency of opioid use,
fewer injections and injection risk-related behaviors, and lower rates of HIV
prevalence and incidence (Sullivan et al., 2005), yet such treatment is limited
in international settings.

Lastly, areas of future research that have received minimal attention in-
clude the relevance of mental health (e.g., depression, traumatic stress) in HIV
risk behavior across culturally diverse settings, the impact on stigma and risk
behavior among HIV negative individuals in relation to increased access to
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ARV in their communities, and the differential impact of various testing strate-
gies. Apart from VCT, the strategies that are currently being debated globally
are Provider Initiated Testing and Counseling where health providers initiate
HIV testing as part of their care, routine opt out testing where HIV testing is
routinely recommended for all patients who come into the health clinic, and
universal screening that attempts to test the population comprehensively. The
latter could be mandatory, routine, or it may involve door-to-door or commu-
nity by community VCT. Each of these approaches can be controversial. There
are human rights concerns about potential abuse of aggressive testing and the
absence of trained counselors and mental health support for tested patients in
low resource settings. Operational research that compares VCT directly with
each of these testing approaches is necessary to guide policy.

Prevention for Known HIV Infected Populations

As HIV has been effectively treated to the point of being considered a chronic
illness in the U.S., U.K. and Western Europe, there has been an increased focus
on shifting HIV prevention resources from at-risk populations to infected per-
sons. The first research trials that tested the efficacy of HIV transmission risk re-
duction interventions targeted to people living with HIV/AIDS were conducted
in the U.S. well into the second decade of AIDS. The delay in addressing the
prevention needs of infected persons apparently stemmed from multiple factors
including early emphasis on vulnerable at-risk populations, denial of continued
transmission risks among people who know that they are HIV infected, fear
of negative social repercussions against already stigmatized people with HIV
in the form of “blaming the victim”, and HIV/AIDS having high mortality in
a context of few effective treatments. With the advent of effective combina-
tion ARV therapies, everything in AIDS changed, including the willingness of
researchers, program implementers, and policy makers to address sexual and
drug use practices among people who know they are HIV positive. The first
generation of prevention interventions for people living with HIV/AIDS were
grounded in Social Cognitive Theory (Bandura, 1997) and were based on the
same principles of behavior change as interventions that were targeted to at-risk
populations.

Findings from two independent meta-analyses summarizing the overall
effects of 15clinical trials have demonstrated significant reductions in HIV
transmission risks among infected persons (Crepaz et al., 2006; Johnson et al.,
2006). In fact, all but one of the intervention trials indicated significant risk
reduction. Crepaz et al. (2006) found that risk reduction was demonstrated in
interventions delivered in small group formats as well as individual counsel-
ing. Interventions with skills building components were more efficacious than
those which introduced explicitly trained new skills. Interventions that articu-
lated a specific theoretical basis were also more effective than those that were
not grounded in theory. Interventions that were longer in duration were more
efficacious than briefer interventions, although interventions that were based
on ongoing service activities were not as effective. Johnson et al. (2006) re-
ported similar patterns in their findings. While Crepaz et al. (2006) examined
the follow-up point that was furthest from the intervention and Johnson et al.
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(2006) analyzed the follow-up that was most proximal to the intervention, the
two reviews together provide strong support for both the short-term and longer-
term efficacy of prevention interventions on people living with HIV/AIDS.

There are several advantages to targeting HIV prevention interventions to
people living with HIV infection. Individuals who are known HIV positive are
at definite risk for HIV transmission when they engage in unprotected inter-
course with an uninfected partner. Unlike prevention approaches that target
populations at-risk, which require reaching large numbers of individuals, re-
ducing HIV transmission risk behaviors among a small number of people with
known HIV infection can avert entire subepidemics. For example, Kalichman
et al. (2001b) showed that a small group risk-reduction intervention for men
and women living with HIV/AIDS resulted in lower HIV transmission rates
from male participants to male and female uninfected partners compared to the
control condition. Specifically, among HIV positive men with uninfected male
sex partners in the risk reduction intervention group, the rate of HIV transmis-
sion at the 6 month follow-up was one fifth that of men in the control group.
This translation of experimental effect size to a public health benefit likely gen-
eralizes to other HIV prevention interventions targeting infected populations.
Further mathematical modeling supports the population level impact of risk
reduction among infected persons, where disclosing HIV status to sex partners
by infected persons can reduce the risk of HIV transmission by as much as 40%
(Galletly & Pinkerton, 2006). Targeting HIV prevention to infected persons can
therefore be effective and cost-effective.

Another potential advantage of targeting HIV prevention to infected pop-
ulations is the ability to integrate HIV prevention with HIV treatment and
care. HIV infected persons who receive ARV therapy have regular contact with
health care providers, affording opportunities for repeated delivery of preven-
tion services. In the U.S., a randomized trial has demonstrated the effectiveness
of provider delivered messages in reducing HIV transmission risk behaviors
in clinical settings (Richardson et al., 2004). Finally, targeting people living
with HIV for prevention may have generalized health benefits. Several factors
influence HIV risk behavior across populations, such as negative affect, lack
of social support and substance use, are also related to adverse health behav-
iors, including treatment non-adherence. Intervening at the level of underlying
causal influences of HIV transmission risk behaviors can therefore filter across
to other health-related behaviors.

Studies demonstrating that at least one in three people living with HIV in-
fection continue high risk behaviors coupled with the promise of early HIV
prevention interventions targeted to people living with HIV/AIDS, has brought
the U.S. Centers for Disease Control (CDC) to make risk reduction for infected
populations the center piece of its HIV prevention policy (CDC, 2003). These
policies have driven funding streams to support community and clinical pro-
grams implementing what the CDC has termed “Prevention for Positives” and
there are now several packaged and marketed HIV prevention interventions for
people living with HIV.

Unfortunately, few studies have examined HIV transmission risks among
people with HIV in developing countries. However, studies have indicated
that continued high risk sexual behaviors are prevalent among people liv-
ing with HIV/AIDS in India (Rabori, Gupta, Pandey et al., 2005), Uganda
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(Bunnell et al., 2006), and Botswana (Kalichman et al., 2007d). Although HIV
prevention research with HIV infected persons in developing countries is just
emerging, the challenges to conducting this research are apparent. Here we ex-
amine three significant challenges to establishing HIV prevention for infected
persons in developing and transitional countries; stigmas and discrimination,
unmet mental health needs, and access to treatment and care services.

AIDS Stigmas

One of the most serious obstacles in the fight against HIV/AIDS the world
over has been AIDS-related stigmas (Deacon et al., 2004; Shisana et al. 2005;
Simbayi, 2002; UNAIDS, 2006a,b). HIV infection, as with other STIs, is
widely perceived as the result of sexual excess and low moral character. At
the time when those infected have the greatest need for support, people with
HIV/AIDS who reveal their HIV status are often subjected to discrimination.

HIV stigmas are pervasive in many developing countries. For example, 26%
of South Africans indicate that they would not be willing to share a meal with
a person living with AIDS, 18% are unwilling to sleep in the same room with
someone with AIDS, and 6% would not talk to a person they knew to have
AIDS (Shisana et al., 2005). In a study of people living in a Cape Town town-
ship, individuals who had not been tested for HIV held significantly greater
AIDS-related stigmas than individuals who had been tested (Kalichman &
Simbayi, 2003). Individuals who were not tested were also more likely to be-
lieve that people with AIDS must have done something wrong to have AIDS
and were more likely to endorse that they would rather not be friends with
someone who has HIV/AIDS. Disclosure of HIV is necessary for accessing
care and prevention services.

Throughout Asia, stigmas interfere with disclosure to health service
providers (Yoshioka & Schustack, 2001) and can be perpetuated by social
structures and policies. For example, in India, the Indian Supreme Court ruled
in 1998 that a person with HIV/AIDS does not have the right to marry and
start a family, events of utmost importance in Indian culture (Ekstrand et al.,
2005). Pre-marital HIV testing policies and other mass screening programs
can also support AIDS stigmas when they are not accompanied by enforced
anti-discrimination laws.

Culturally held stigmas can become internalized for some people living with
HIV and these internalized stigmas likely pose problems in coping, disclosure,
and perhaps practicing safer sex (Lee et al., 2002; Parker & Aggleton, 2003).
AIDS stigmas that interfere with HIV prevention and diagnosis can also cre-
ate barriers to treatment and can become internalized by people living with
HIV/AIDS. Internalized stigmas have only recently been examined in devel-
oping countries. One study examined the prevalence of discrimination expe-
riences and internalized stigmas among HIV positive men and HIV positive
women recruited from AIDS services in Cape Town South Africa (Simbayi
et al., 2007). Anonymous surveys found that 40% of people with HIV/AIDS
had experienced discrimination resulting from having HIV infection and one
in five had lost a place to stay or a job because of their HIV status. More than
one in three HIV positive persons indicated feeling dirty, ashamed, or guilty
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because of their HIV status. Similar patterns of internalized stigma have also
been observed in Swaziland (Simbayi et al., 2007).

AIDS stigmas can directly interfere with HIV prevention for people with
HIV by inhibiting HIV status disclosure, particularly disclosure to sex part-
ners. Research has shown that disclosing HIV status to sex partners is among
the strongest predictors of sexual risk reduction among people who have HIV
(Galletly & Pinkerton, 2006). In a study in Botswana, nearly all, 91%, of HIV
positive persons who only have one sex partner indicate that they have disclosed
their HIV status to that partner whereas only half of persons with more than
one sex partner indicate having fully disclosed their HIV status to their partners
(Kalichman et al., 2007d). In South Africa and Swaziland, more than one in
three people living with HIV/AIDS indicate that there are people in their life
that they conceal their HIV status from and in both countries concealing HIV
from others was closely associated with internalized stigmas. In India, HIV
status disclosure is also impaired by stigmas (Ekstrand et al., 2005). However,
when people with HIV in India can disclose and experience a positive outcome
from the disclosure, there are clear quality of life benefits (Chandra et al., 2003).
HIV stigmas therefore inhibit HIV status disclosure, including disclosure to sex
partners, and create a significant barrier to HIV prevention efforts targeted to
people living with HIV/AIDS.

Unmet Mental Health and Coping Needs

Although previous research has shown a strong association between HIV/AIDS
and depression in Africa, much of this research predated the availability of
ARV treatment. However, it appears that depression is persistent among people
with HIV/AIDS even in the ARV era (Kaaya et al., 2002; Olley et al., 2004,
2005). The considerable amount of psychological distress reported by people
infected with HIV is at least in part accounted for by internalized AIDS stig-
mas discussed above (Olley et al., 2004, 2005; Wight, 2000). Depression is
also part of the expected emotional reaction to learning one is infected with
HIV. Of course, depression is widely considered a predisposing risk factor for
HIV infection among at-risk populations. In India, the predisposing effects of
emotional distress on behavior are a recognized risk factor for HIV that carries
over to infected persons (Chandra et al., 2005). In addition, research in China
indicates that many people with HIV who experience depression do not seek
mental health treatment because of AIDS stigmas (Jin et al., 2006). Thus, it is
likely that pre-HIV depression persists and is probably exacerbated following
an HIV diagnosis. The association between HIV/AIDS and depression has im-
plications for the clinical management of AIDS and has important implications
for preventing the spread of HIV.

Access to Treatment and Care

While the rollout of ARV treatment in developing and transitional countries
presents an unprecedented opportunity for prolonging the lives of people living
with HIV/AIDS, treatment expansion is also linked to HIV prevention oppor-
tunities. There is a great deal of excitement, for example, about the potential
for reductions in HIV transmission resulting from reduced viral load in gen-
ital secretions (Vernazza et al., 2000). Bringing HIV replication to a point
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of undetectable HIV RNA in blood plasma is the hallmark of effective ARV
treatment and is associated with parallel reductions of virus in semen and vagi-
nal secretions. In Uganda, for example, where Quinn et al. (2000) observed
a dose-relationship between an infected partner’s blood plasma viral load and
the risk of HIV transmission to their uninfected partner; more than 50% of
infections occurred in couples with partners who had higher blood plasma viral
loads. Unfortunately, the strongest correlation observed between blood plasma
viral load and semen viral load is .67 (Gupta, et al., 1997), with most studies
reporting correlations closer to .40 (Eron et al., 2000) and some studies report-
ing virtually no association between the two plasma compartments (Kalichman
etal., 2001a; Medeiros et al., 2004). Thus, at best only 45% of the variability in
genital secretion viral load can be accounted for by blood plasma viral load. It is
clear that ARV regimens are not fully suppressive of HIV replication in reser-
voirs that harbor the virus and that non-adherence to treatment regimens and
co-occurring STI/urethritis negate any reduction in genital secretion viral load
that could occur with ARV treatment (Cohen, 2003; Cohen & Hosseinipour,
2005).

A belief that ART can offer protection against the spread of HIV in the U.S.
and Europe has been associated with reductions in condom use (Crepaz et al.,
2006). In developing counties, however, there is no evidence that access to HIV
treatments increases HIV transmission risk behaviors. For example, a study
conducted in Cote d’Ivoire compared HIV-related risk behavior among sex-
ually active persons treated with ARVs and sexually active non-ARV treated
respondents (Moatti et al., 2003). This study found that access to ARV treat-
ment was not associated with an increase in HIV-related risky sexual behavior.
In fact, only 18% of patients receiving treatment reported unprotected inter-
course over the previous 6-months compared to 82% of patients who were
not receiving treatment. Similarly, Bateganya et al. (2005) found that patients
receiving ARV treatment in Uganda were more likely to have disclosed their
HIV status, used condoms consistently, and received treatment for an STI than
patients not receiving therapy. Additional research in Uganda has shown similar
results (Bunnell et al., 2006). In a qualitative study conducted in a Cape Town
township, Levy et al. (2005) found that the availability of ARV treatment has
facilitated HIV prevention efforts through energizing HIV/AIDS health educa-
tion efforts. The study found that HIV testing, condom use, and female condom
uptake were all positively influenced by the availability of ARV treatments.

As mortality among HIV-infected men and women reduces worldwide, there
is greater recognition of their reproductive health needs. Studies in the U.S.
and Africa have shown that many HIV-infected women choose to have children
even after learning of their infection (Chen et al., 2001; Nebie et al., 2001;
Oladapo et al., 2005). Although there may be medical risks associated with
pregnancy, for many women in Asia and Africa, psychosocial factors (e.g., part-
ner and family influence, societal norms about fertility) outweigh these risks. Of
course, there may also be other factors, such as stigma, parental disease status,
and fear of a child being orphaned, that conflict with the desire to reproduce
(Myer et al., 2005). An urgent need exists for providers with sufficient expertise
to counsel and empower infected men and women to make informed and safe
decisions regarding their desires for reproduction. In addition, little is known
about the application of assisted reproductive technologies such as sperm
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washing and intracytoplasmic sperm injection (ICSI), found to be successful in
developed countries (Mencaglia et al., 2005; Sauer, 2005), to serodiscordant or
seroconcordant couples in developing countries interested in having children.

Lack of treatment access and the clinical contexts within which prevention
services may be delivered to infected persons can present challenges to pre-
vention. It is unlikely that ARV treatment centers in most developing countries
will be able to serve as feasible delivery points for HIV prevention services. Re-
source rich countries often experience difficulty in delivering HIV prevention
services in clinical settings. Clinics that specialize in HIV care and treatment
are busy and medically focused. In places with extreme AIDS stigma many
people avoid testing for HIV, often testing only after they become ill with ad-
vanced stage illnesses. Health care providers have very limited time with their
patients, making provider delivered prevention unrealistic no matter how brief
the approach. Although HIV prevention-dedicated counselors could potentially
be placed within treatment settings, constraints on clinic space will be quite
limiting. The challenge to implementing HIV prevention in clinical care set-
tings in developing and transitional countries remain daunting and will require
careful consideration before allocating such resources.

Future Directions for HIV Prevention with Infected Populations

There is clearly interest in scaling up HIV prevention efforts targeted to people
living with HIV/AIDS in developing countries. While there are great advan-
tages to aiming prevention strategies to people who know they are HIV infected,
there are also dangers. Any efforts to target people with HIV for prevention
must guard against the potential for placing the burden of prevention on the
shoulders of those infected. In every country in the world the majority of HIV
infected persons do not know that they are infected. Targeting HIV preven-
tion toward those at highest-risk will surely engage unknown infected persons.
Addressing the mental health and substance use treatment needs of infected
persons will likely have far-reaching HIV preventive benefits. The needs for
generalized HIV prevention efforts are especially critical in settings with gen-
eralized HIV epidemics. In many ways, it seems easier to allocate prevention
efforts to those who are known HIV infected. The challenge we face is to de-
stigmatize AIDS to allow for comprehensive care and prevention services to
those infected while not diminishing resources directed toward prevention with
at-risk populations.

Conclusions

Understandably, the pre-existing problems related to access to health care in
low resource settings exacerbates the difficulties of providing effective HIV
prevention and care. The stigma tied to HIV/AIDS poses another significant
stumbling block. Moreover, there is an urgent need for collaboration among
researchers, policy makers, and public health administrators to develop “best
practice” models of HIV prevention, identify ways to contextualize these mod-
els to “real-world” settings, and plan to scale-up these models based on evi-
dence. As resources are not unlimited, cost-effectiveness of models also needs
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to be examined (Bertozzi et al., 2006). The situation is rather hopeful as
noteworthy efforts have already been made in the developed and developing
world in the delivery of HIV primary prevention programs and HIV care and
treatment services to those who are infected, and promising efforts are under-
way.
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Chapter 3

Future of HIV/AIDS Care in Low- and
Middle- Income Countries

Christopher J. Hoffmann, Lisa A. Mills, and Joel E. Gallant

Introduction

Subsequent chapters in this book describe the great successes in bringing HIV
care to hundreds of thousands in Africa, Asia, Eastern Europe, and Latin Amer-
ica. Antiretroviral therapy (ART) rollout has brought new hope and transformed
lives in all of these regions. These accomplishments have required overcoming
considerable challenges and skepticism, both of which persist. Thus continued
success of ART rollout and its long-term contribution to improving health and
longevity is not assured, but depends on our ability to address significant on-
going and new challenges, which include maintaining and strengthening polit-
ical will, expanding international financing, improving integration of HIV care
services into national health care programs, training and retaining health care
workers, improving prevention efforts and diagnostic programs, and refining
ART monitoring and regimen selection. Some of these issues are addressed in
other chapters. In this chapter we focus on clinical challenges in expanding
HIV care in low and middle-income countries.

Background

HIV Pathogenesis

A basic understanding of HIV pathogenesis is valuable to understand clinical
aspects of HIV care. The hallmark of HIV infection is infection of CD4 lym-
phocytes and a slow and relentless decline in the level of CD4 cells or CD4
count. CD4 cell destruction undermines the cell-mediated immune system, of
which CD4 cells are the central mediators. The mechanism of CD4 destruction
remains unclear but is unlikely to be a direct result of HIV infection, as the
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total number of cells infected at a given time is low. Rather, immune activation
may induce apoptosis (programmed cell death) of CD4 cells (Alimonti et al.,
2003; Espert et al., 2006). The rate of CD4 decline is highly variable and is
dependent on multiple factors, including HIV clade or subtype (Laeyendecker
et al., 2006), the level of plasma HIV RNA (viral load), co-infections, nutri-
tional status, and other unidentified factors (Rodriguez et al., 2006; Sterling
et al., 2001; Mellors et al., 1996). Within this wide variation, the median time,
in industrialized countries, from infection to a CD4 of less than 200 cells/mm?
is approximately eight years (Fauci et al., 1996).

As the CD4 count declines, infections normally controlled by cell-mediated
immunity increase in frequency. Notable pathogens include Mycobacterium
tuberculosis (TB), non-tuberculosis Mycobacterium species, Pneumocystis
Jjiroveci pneumonia, Cryptococcus neoformans, cytomegalovirus (CMV) and
other herpesviruses, endemic mycoses such as Histoplasma capsulatum and
Penicillium marneffei, and Streptococcus pneumoniae. When the CD4 count
drops below 200 cells/mm?, the risk of infection by these organisms rises signif-
icantly. Because of the strong association between infection and immune func-
tion and the rarity of most of these pathogens among individuals with normal
immunity, the infections they cause are referred to as opportunistic. Opportunis-
tic infections (OIs) and malignancies associated with severe immunosuppres-
sion are referred to as AIDS-defining illnesses or AIDS indicator conditions.
They typically occur when the CD4 count is less than 200 cells/mm?, and are
used for clinical staging of HIV disease (Bartlett & Gallant, 2007).

The HIV lifecycle begins with viral entry into a CD4 cell via interactions
between the viral surface proteins, gpl120 and gp41, and cell surface recep-
tors, which include the CD4 receptor and one of two chemokine coreceptors,
CCRS5 and CXCR4. After entry, HIV nucleic acid, in the form of RNA, is tran-
scribed into a double strand of DNA by the HIV reverse transcriptase enzyme.
After transcription, HIV DNA complexes with the HIV integrase enzyme and
other host and viral factors and is transported into the nucleus, where the
pro-viral DNA is integrated into the host genome. Host transcriptional and
translational machinery produces HIV transcripts and proteins. However, for
packaging into a mature infectious virus, cleavage of HIV structural proteins
must occur, a function fulfilled by the HIV protease enzyme. ART agents have
been developed that target most of these stages in the viral lifecycle. Agents
currently available in low and middle-income countries target either the HIV
reverse transcriptase (nucleoside reverse transcriptase inhibitors [NRTIs] and
non-nucleoside reverse transcriptase inhibitors [NNRTIs]) or the HIV protease
(protease inhibitors [PIs]) (Hanna & Hirsch, 2005).

HIV Care in Industrialized Countries

The goal of ART in industrialized countries is maximal suppression and pre-
vention of HIV replication, resulting in improved immune function, prevention
of HIV-associated morbidity and mortality, and a high quality of life (DHHS
Panel, 2006). Today, life expectancy of adherent HIV-infected individuals with
access to ART and expert care is getting closer to that of HIV-uninfected indi-
viduals (Walensky et al., 2006; Lewden et al., 2007; Lohse et al., 2007). How-
ever, achieving a near normal lifespan has required the availability of simple,
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convenient, well-tolerated ART regimens with minimum long-term toxicity,
as well as the availability of intensive laboratory monitoring. In addition, it
has required the availability of multiple drug combinations with little or no
cross-resistance, so that patients have treatment options in the event of failure
and resistance. In industrialized countries, it is now possible to treat HIV in-
fection with a once-daily regimen consisting of a single coformulated tablet
that contains three antiretroviral agents, tenofovir, emtricitabine, and efavirenz
(Hammer et al., 2006), and there are several other simple, once-daily regimens
available as well. Other simple regimens with limited or no cross-resistance are
available if resistance emerges on the initial regimen, although treatment failure
is now uncommon in adherent patients. Even patients who have failed multiple
regimens now have excellent treatment options because of the continued intro-
duction of new agents with unique resistance patterns or novel mechanisms of
action. Sustained suppression of HIV replication is now an achievable goal for
most HIV-infected patients in the developed world.

HIV Care Goals in Low- and Middle-Income Countries

HIV care in low- or middle-income settings has been expanded using a pub-
lic health oriented rollout of ART geared to reaching many people quickly
(Chapter 28). Although great success has been made (Calmy et al., 2006;
Stringer et al., 2006; Ferradini et al., 2006; Braitstein et al., 2006), few HIV care
programs have formulated clearly articulated programmatic goals or evidence-
based strategies for ART monitoring and management. Understanding the spe-
cific goal of an HIV care program helps to determine the best approaches to
care and monitoring to achieve that goal.

HIV Care to Reduce Transmission

Education and Risk Reduction Among HIV-Infected

Among those not infected with HIV, current evidence suggests that HIV test-
ing programs (e.g. voluntary counseling and testing [VCT]) do not sufficiently
change behavior or reduce risk of contracting infection (Sherr et al., 2007). In
contrast, among HIV-infected individuals, research from industrialized coun-
tries suggests that awareness of being HIV-infected does reduce the risk of
infecting others (Marks et al., 2006). Thus, an important component of HIV
care is education and counseling of HIV-infected individuals regarding risk of
transmission and risk reduction. While a simple concept on an individual level,
further evaluation of the impact of education and specific counseling techniques
on sexual behavior and risk of transmission is needed.

Treatment with ART to Reduce Transmission

Full suppression of viral replication is thought to reduce the infectiousness of
an HIV-infected individual. This is supported by data demonstrating that ART
reduces perinatal HIV transmission (Connor et al., 1994) and by the observa-
tion that lower plasma HIV RNA levels are associated with lower transmission
risk (Quinn et al., 2000). Whether ART can be effective at reducing sexual
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transmission of HIV is specifically being evaluated in an ongoing study (HPTN
052; www.hptn.org). However, in resource-limited countries, only those with
advanced HIV infection and significant immune dysfunction are currently be-
ing treated with ART. Thus the majority of infected individuals have uncon-
trolled viremia and can transmit HIV to others. As a result, the role of ART in
controlling the spread of HIV is minimal.

Another approach for prevention with ART is to treat patients with primary
HIV infection (within the first three months). Such patients tend to have very
high viral loads, and it is estimated that as much as one-third of transmis-
sion occurs during the first months of infection (Pilcher et al., 2004; Wawer
et al., 2005). However, this approach is limited by the logistical complexity
of identifying individuals within days or weeks of infection and immediately
initiating ART. Diagnosis is also dependent on the use of polymerase chain re-
action (PCR) assays, which directly detect and quantitate HIV in plasma. How-
ever, these are expensive and not readily available in low and middle-income
settings.

Prevention of Mother-to-Child Transmission (PMTCT)

The greatest prevention success has been achieved by administering ART for
prevention of mother-to-child transmission (PMTCT) during and after child-
birth. The effectiveness of using ART for PMTCT has been recognized since
1994 (Connor et al., 1994). The use of rapid HIV tests and single-dose nevirap-
ine during labor significantly reduces the risk of HIV transmission, even when
a woman’s first contact with health care is after the onset of labor. Despite
the simplicity of this intervention, uptake is low, ranging from 20% to 95%
for testing, and much lower for use of combination ART (Kebaabetswe, 2007;
Creek et al., 2007; Manzi et al., 2005; Perez et al., 2004; Temmerman et al.,
2003). Barriers to implementing PMTCT include fear of HIV diagnosis and
its accompanying stigma, the need to notify sexual partner in some settings
when agreeing to be tested, loss to follow-up, inadequate care providers, lack
of prenatal care, and weak healthcare infrastructure (Kebaabetswe, 2007). A
concern specific to nevirapine-based PMTCT that has slowed incorporation
into health programs in some areas is the risk of generating nevirapine-resistant
HIV in both mother and infant by giving nevirapine without other ART agents.
The long term clinical implications of single-dose nevirapine PMTCT for both
mother and infant are unclear (Lockman et al., 2007), and this issue continues
to be a subject of considerable study and debate.

Following delivery, uninfected infants remain at risk for HIV infection via
breast feeding. In industrialized countries, HIV-infected mothers are instructed
to use formula feeding, eliminating the risk from breast milk transmission. In
low- and middle-income countries cost, supply chains, lack of safe drinking wa-
ter to mix formula, and cultural barriers have lead to disappointing results with
formula feeding. Current studies suggest that a strategy of exclusive breast-
feeding for the first 6 months of life has a lower risk of transmission than the
combination of breast milk and other foods (Coovadia et al., 2007; Coovadia,
2004). Continued use of ART by the mother following delivery and through-out
breast feeding is the most efficacious way to prevent HIV transmission after
delivery (Arendt et al., 2007). However the optimal operational strategy for
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minimizing mother to child transmission following delivery still needs to be
determined.

Medical Care of HIV Infection

Identifying People in Need of HIV Care

A major obstacle to providing care to HIV-infected individuals is the failure
to diagnose HIV infection. Only 10% of adults in Africa have been tested for
HIV, leaving most HIV-infected individuals undiagnosed. Because most testing
occurs in health care settings, individuals with symptoms suggestive of HIV
disease are more likely to be tested. As a consequence, the fraction of HIV-
infected individuals tested is greater than the fraction of the total population
tested. Nevertheless, only a small fraction of HIV-infected individuals have
been identified (an estimated 20% in Africa). As a result there are 20 million
HIV-infected individuals living in Africa who are unaware that they are infected
(WHO, 2007). For undiagnosed individuals the best HIV care systems provide
no benefit. Those who do know their HIV status often learn of it during an
episode of severe and potentially life-threatening illness. Late diagnosis is re-
flected in both the high HIV-related mortality in many low and middle-income
countries and the low median CD4 count at ART initiation (Braitstein et al.,
2006; DART, 2006; Ferradini et al., 2006; Spacek et al., 2006b). There are mul-
tiple reasons for low uptake of testing, including lack of perception of risk, fear
of diagnosis and the accompanying stigma, limited access to testing centers,
and limited access to care (Shisana et al., 2005; Fabiani et al., 2007; Matovu
et al., 2005; Day et al., 2003).

New strategies are needed to assure diagnosis of a much larger proportion of
HIV-infected individuals. The standard approach used in much of the world is
the use of VCT units that provide all diagnosis of HIV for clinic patients, hos-
pitalized patients, obstetric patients, and anyone else interested in being tested.
While this system has the strength of potentially engendering self-efficacy
through counseling, low uptake leads to failure to bring about testing for the
majority of those infected. As a result, other options are being advocated, such
as opt-out testing (HIV testing offered to all patients in health care settings
and performed unless specifically declined), universal household VCT, and
universal mandatory testing. Standard opt-out testing, which is being piloted
in several countries, offers voluntary HIV testing to all patients in healthcare
settings. Healthcare based opt-out testing has been shown to markedly increase
the number of ill patients receiving HIV diagnoses and referrals into HIV care
programs. (Nakanjako et al., 2006) but is limited in that it is dependent on pa-
tients developing medical problems that bring them into the healthcare setting.
An approach that avoids the need for acute medical needs is universal house-
hold VCT. A program of universal household testing was launched in Lesotho
in 2005 with the ambitious plan of offering testing to everyone over the age
of 12 years. Another approach is to require testing for school entrance and for
obtaining government documents and licenses. Such an approach, although it
would expand HIV testing to healthy individuals, is not being advocated here
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because of its involuntary nature (Venter, 2007). An approach more compati-
ble with individual autonomy and privacy is voluntary opt-out testing beyond
healthcare settings (schools, workplace, etc.) to increase testing of individuals
without a need to interface with healthcare systems.

Certain populations have profited less from the global ART scale-up than
others. For example, children have recently been highlighted as a priority by
the WHO because ART-eligible children are less likely to be reached by care
programs than adults. Rural inhabitants of impoverished countries are another
group whose needs are not being met. For many reasons, it is more difficult
to provide effective care in rural settings, but novel programs are developing
successful strategies, such as home visits by mobile healthcare workers or
mobile clinics that visit local villages at regular intervals. Since many of the
neediest patients in impoverished countries live in rural areas, improving rural
care programs must be a priority.

Introduction to Antiretroviral Therapy

The goal of care once HIV has been diagnosed is to maintain or restore normal
health and function and to reduce the risk of transmission to others. This requires
addressing both the medical and social or psychological needs of infected indi-
viduals. From a medical perspective, a major transition occurs when the CD4
declines to alevel at which the patient is at risk of HI V-related illness. Individuals
with high CD4 counts (>350 cell/mm?) have modestly increased risk for some
diseases, such as tuberculosis (TB), herpes simplex and zoster, and possibly bac-
terial pneumonia, but overall risks for infectious and most non-infectious diseases
are similar to those in the non-infected population (Stein et al., 2007). Thus a
threshold of 350 CD4 cells/mm? is used as part of the ART initiation guidelines
in many industrialized countries (Hammer et al., 2006).

When the CD4 count falls below 200 cells/mm?, the risk of Ols increases
dramatically, and the use of antimicrobial agents for primarily prophylaxis
against Ols improves survival. The WHO and many national guidelines have
used a CD4 count of less than 200 cells/mm? or the presence of AIDS-defining
illnesses usually only seen at CD4 counts less than 200 cells/mm? as criteria for
HAART initiation (WHO, 2006b). The lower CD4 count was selected mostly
to conserve resources while providing ART to those individuals most likely
to benefit in the short term. However, TB and bacterial infections are leading
causes of mortality in low and middle-income countries and often occur at CD4
counts above 200 cells/mm? (Danel et al., 2006b). In addition, initiating ART
at lower CD4 counts increases the risk of immune reconstitution reactions (see
below). Earlier initiation of ART may reduce morbidity and mortality, and it
may also be more cost-effective (Badri et al., 2006a).

Industrialized country guidelines also recommend frequent monitoring of re-
sponse to ART, measuring viral load and testing for resistance to ARV if the vi-
ral load does not become or remain completely suppressed. If resistant mutants
are identified, another set of agents to which the virus is sensitive should be
used. For reasons of cost and availability, the WHO recommends less intensive
monitoring for low- and middle-income countries. The WHO HIV/AIDS Pro-
gram ART recommendations are an excellent resource for current and rapidly
evolving recommendations regarding details of ART (WHO, 2006b).
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Comprehensive Care Packages

Recommended care for HIV-infected individuals in industrialized countries
includes provision of comprehensive services, including medical, obstetric,
mental health, and social services. A similar comprehensive approach has been
advocated by clinicians and researchers in low-income settings. A “basic pre-
ventive care package” that includes trimethoprim-sulfamethoxazole prophy-
laxis (given to prevent Pneumocystis and bacterial infections but also found
to significantly decrease rates of malaria), safe drinking water, and insecticide-
treated bednets has been studied in Uganda and shown to be beneficial (Mer-
min et al., 2005; Mermin et al., 2006). Other interventions that have been or
are being evaluated currently include isoniazid prophylaxis (for treatment of
latent TB infection), food supplementations, micronutrients and vitamin A sup-
plementation, various vaccination strategies, and family HIV counseling and
testing.

Different combinations of services may be more appropriate in different
settings. In each setting, however, the overall goal is to address basic needs,
endemic infections, AIDS-defining illnesses, HIV treatment, PMTCT, and test-
ing and care of family members for HIV and TB. Basic needs may include
food packets, micronutrient supplementation, and clean water. Prevention of
endemic illnesses may include insecticide-treated bed nets to reduce malaria
infection (Mermin et al., 2006). Prevention of AIDS-defining illnesses includes
prophylaxis with trimethoprim-sulfamethoxazole and isoniazid and active case
finding and management of TB disease. HIV treatment includes ART, PMTCT,
and mental health services. Introducing these services requires coordination of
care and integration of services that are rarely provided as a package to the
general population. Determining optimum comprehensive packages, delivery
systems, and methods of service integration to prevent unnecessary duplication
of services with parallel programs is an extremely important area in need of
further research and greater investment, as comprehensive care would trans-
form current HIV and TB care if appropriately implemented. In the many areas
where lack of access to food, transportation, or safe drinking water are major
barriers to successful HIV care, comprehensive care package are essential to
maximize the benefit of providing HIV services.

Challenges of Opportunistic and Endemic Illness

Understanding opportunistic disease epidemiology in low-income countries has
been hampered by limited diagnostic facilities in many areas. Much of what we
know about the epidemiology and natural history of OIs comes from a few
research studies that made use of diagnostic testing not generally available in
low-income clinical settings (Micol et al., 2007; van Oosterhout et al., 2007;
Kisenge et al., 2007). However, the most notable OI in low and middle-income
countries is TB (Corbett et al., 2002). In these areas, TB is the leading cause
of mortality and morbidity (Lawn et al., 2006; Badri et al., 2006b). TB ac-
counts for 40—60% of hospitalizations for respiratory complaints and 38-47%
of deaths among HIV-infected individuals in Africa (Corbett et al., 2006). This
is a result of hyperendemicity, high prevalence of latent TB, late diagnosis of
TB among HIV-infected individuals, and understaffed TB control programs
with low rates of completion of TB treatment.
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Because of the hyperendemicity of TB around the globe, effective control of
tuberculosis is the single most important intervention after provision of ART
that could significantly reshape the picture of HIV disease in low and middle-
income countries. Unfortunately, the current tools for prevention, diagnosis,
and treatment are inadequate: sputum smears from symptomatic individuals
presenting to healthcare facilities lack sensitivity, and six-month therapy for
TB is often delivered by understaffed national TB control programs with low
rates of completion of therapy. The sputum smear is limited because it can only
detect pulmonary TB and is less than 50% sensitive even for this diagnosis
(Getahun et al., 2007). Furthermore, because it is time consuming to analyze
the specimens and often challenging to obtain three morning sputa from con-
secutive days, testing is often not initiated or not fully completed. Thus, the
diagnosis of TB may be delayed until the patient has advanced TB disease,
which also results in greater transmission to others.

Prevention of TB reactivation can be achieved by use of isoniazid preventive
therapy (Golub et al., 2007); however there are current concerns regarding the
operational feasibility of scaling up implementation, potential drug toxicities,
the risk of giving single-drug therapy to patients with unrecognized active TB
thereby promoting the development of isoniazid-resistant TB, and the duration
of the protective effect after completion of isoniazid treatment, especially in
immunocompromised individuals who are repeatedly exposed (Bucher et al.,
1999; Whalen et al., 1997).

Several changes could lead to earlier diagnosis and improved treatment suc-
cess. The first is to increase active case finding, screening of individuals pre-
senting to clinics and non-medical settings for TB symptoms, to identify and
treat TB disease much earlier in its natural history (Wood et al., 2007; Corbett
etal., 2007). Distinguishing TB from other illnesses is complex, but ongoing re-
search seeks to describe the frequencies of different infectious complications in
HIV patients, and to develop evidence-based algorithms for determining when
patients have TB versus other illnesses (Mills et al., 2007)

Coupling active case finding with improved diagnosis of both active and la-
tent TB could revolutionize HIV and TB care. New techniques for diagnosing
both latent TB infection and TB disease are being investigated. For example
interferon response-based assays are being tested for the diagnosis of latent
infection, and a lipoarabinomannen antigen urine test shows some promise for
active TB disease (Boehme et al., 2005). Techniques for assessing resistance to
standard TB drugs are also advancing (Park et al., 2002).

Further adding to the complexity of treatment of TB and HIV are over-
lapping drug toxicities and interactions. Three of the four agents in standard
TB therapy can cause liver toxicity, which is also common with ART (Nunez
& Soriano, 2005). Partly because of toxicity and partly because of concerns
about immune reconstitution inflammatory syndrome (IRIS, see below), ART
is often deferred, typically for two months until the initial (intensive) phase
of TB treatment is complete. However, delay in ART initiation may lead to
further immunologic decline and poor clinical outcomes, including increased
mortality (Badri et al., 2006b; Lawn et al., 2006), leading some experts to favor
simultaneous initiation of ART and TB treatment or a shorter delay in ART
initiation. Ongoing studies will hopefully shed light on the optimal timing of
ART initiation among individuals with newly diagnosed TB and HIV.
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Even more vexing is the induction of hepatic metabolism of PIs and, to a
lesser extent NNRTTs, by rifampin, a critical component of standard TB ther-
apy. As a result, PIs cannot be used, as the doses required to overcome the inter-
actions with rifampin would be excessively toxic. Rifabutin, which is used as an
alternative to rifampin in industrialized countries and which can be combined
with PIs, is not available in most low and middle-income countries because of
its cost. NNRTT levels are also reduced by rifampin; however good outcomes
have been reported from Thailand and Africa among patients receiving TB
treatment and standard doses of NNRTI-based first-line HAART (Manosuthi
et al., 2006; Van Cutsem et al., 2007).

Other important OIs in addition to TB are bacterial pneumonia, bacteremia,
cerebral toxoplasmosis, cryptococcal meningitis, Prneumocystis jiroveci pneu-
monia (PCP), Kaposi sarcoma (KS), and Candida esophagitis. Locally endemic
diseases are important in certain regions, such as Penicillium marneffei in South
East Asia and chronic hepatitis B in parts of Asia and Africa (Hoffmann et al.,
2007, Sirisanthana, 2001; Hoffmann & Thio, 2007).

KS, an angioproliferative tumor caused by human herpes virus 8 (HHV-8)
infection, is another important HI'V-associated illness that is common in many
low and middle-income countries. Tumors may be cutaneous, subcutaneous, or
visceral and may lead to debilitating lymphedema, gastrointestinal bleeding or
obstruction, and pulmonary disease. Mortality without ART is 90% (Holkova
et al., 2001). KS is especially common in Africa, where 7-18% of individuals
with AIDS have KS lesions (Parkin, 2006). KS is far less common in Asia,
Eastern Europe, and Latin America. Treatment with ART can lead to reversal,
especially when lesions are primarily cutaneous and small.

Immune reconstitution inflammatory syndrome (IRIS) is an exaggerated im-
mune response to antigens from active or past infections that occurs following
initiation of ART, as the HIV viral load is suppressed and CD4 increases from
a low nadir (usually <50 cells/mm?) (Hirsch et al., 2004). In some cases the
presence of the underlying infection is already known at the time of ART ini-
tiation (“paradoxical worsening”), while in other cases the infection is only
diagnosed (or suspected) when ART is begun and symptoms emerge or worsen
on therapy (‘“unmasking”). High rates of endemic illness, OIs, and the low CD4
count at ART initiation in many ART rollout programs has led to high rates of
IRIS in low and middle-income countries (Lawn et al., 2007), and some of the
excess early mortality seen in the first 3-6 months after ART initiation is likely
due to IRIS. Most troubling has been potentially fatal IRIS associated with
TB and cryptococcal disease, especially meningitis, often due to the increased
inflammatory response in the meninges leading to increased intracranial pres-
sure. IRIS associated with chronic hepatitis B infection may present as acute
hepatitis, but is rarely fatal.

IRIS can be difficult to diagnose, as there are no specific tests for it, and
difficult to treat, because there is no clear consensus on management, although
clinical trials are ongoing. A long, tapering course of systemic corticosteroids
(along with continuation of ART whenever possible and continuation or initia-
tion of specific therapy directed against the OI) can be required to suppress the
pathogenic immune response to the pathogen. Because IRIS typically occurs
during the first few months of ART, patients require close monitoring during
this time interval. There should be a high index of suspicion for IRIS in patients
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recently started on ART who present with fever, night sweats, weight loss, lym-
phadenopathy or lymphadenitis, soft tissue masses and/or abscesses. Because it
most often occurs in people who start ART with advanced immunosuppression,
avoidance of IRIS is one potential advantage of starting ART at earlier stages of
disease (i.e. when patients still have CD4 counts > 200 cells/mm?). The hope
is that rates of OIs and IRIS will decline in low and middle-income countries,
similar to the decline observed in industrialized countries, as ART reaches more
people at earlier stages of disease (d’ Arminio et al., 2005).

Antiretroviral Therapy: First-Line Regimens

Successful role-out of ART has been achieved through a public health approach
(see Chapter 4) using mid-level providers, clinical algorithms, and clearly de-
fined sequencing of first and second-line ART regimens. The first-line regimen
that paved the way for initial ART role-out was the combination of stavudine,
lamivudine, and nevirapine, which is widely available in inexpensive, generic
coformulations. However, the significant side effects of stavudine (lactic acido-
sis, atrophy of subcutaneous fat, and peripheral neuropathy) has led to a move
toward other regimens (Geddes et al., 2006). Another widely used combination
is zidovudine, lamivudine, plus either nevirapine or efavirenz, the latter being
the preferred regimen for many PEPFAR sponsored programs. Zidovudine-
based regimens are associated with less long-term toxicity than stavudine-based
regimens, although zidovudine can cause anemia, lactic acidosis, and fat atro-
phy, and is more likely to cause early gastrointestinal distress than stavudine.

In addition to the potential for long-term toxicity, the use of stavudine and
zidovudine can result in significant cross-resistance that can limit subsequent
treatment options. Stavudine and zidovudine are both analogs of thymidine,
a nucleic acid building block of DNA, and thus are referred to as thymidine
analogs. Resistance mutations selected by stavudine and zidovudine are known
as thymidine analog mutations (TAMs). TAMs cause resistance to stavudine
and zidovudine as well as cross-resistance to other NRTIs, including those
typically used in second-line regimens, such as didanosine, tenofovir, or aba-
cavir. The degree of NRTI resistance and cross-resistance increases as TAMSs
accumulate, but since viral load testing is not typically available in resource-
limited settings, it is often impossible to identify virologic failure early enough
to prevent significant NRTI resistance that can compromise the effectiveness of
second-line therapy (Sungkanuparph et al., 2007; Gallant, 2007).

It is now recognized that there are better options for initial therapy, specif-
ically using NRTIs such as tenofovir, abacavir, or possibly even didanosine,
which do not select for TAMs and, at least in the case of tenofovir and abacavir,
are associated with less long-term toxicity. However, these drugs are more ex-
pensive than the thymidine analogs and have not been widely used for initial
therapy in low and middle-income countries to date.

Transmitted resistance can undermine the effectiveness of a first-line reg-
imen. In industrialized countries approximately 8% of individuals who are
newly infected are infected with HIV with reduced susceptibility to at least one
ART agent (Ross et al., 2007). There is currently little transmitted resistance
in low- and middle-income countries (Derache et al., 2007); however, poorly
managed ART programs with frequent interruptions in ART delivery could lead
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to high levels of transmitted resistance. Resistance among ART-naive individ-
uals will need to be carefully monitored by sentinel national and international
monitoring programs.

In addition to toxicity and resistance profiles, considerations for selecting
a first-line regimen include (1) laboratory monitoring requirements, (2) cost,
(3) availability, (4) ability to tolerate temperature extremes during transporta-
tion and storage, (5) tolerability and severe side effects, (6) drug-drug interac-
tions with other commonly used medications and (7) safety during pregnancy.
When taking these considerations into account, each agent and combination of
agents has both advantages and disadvantages. Furthermore, experience with
some agents, such as tenofovir and abacavir, is still limited in many low and
middle-income countries. Thus program monitoring and clinical trials will con-
tinue to provide valuable information on side effects and effectiveness of a
variety of treatment strategies.

Antiretroviral Therapy: Second-Line Regimens

Second-line regimens are used after failure of first-line regimens with presumed
resistance. Unfortunately, failure of first-line regimens is inevitable for some
patients. Failure and emergence of resistance occur during periods of inade-
quate adherence, illness, or interruptions in drug supply. Individuals at greatest
risk for resistance are those taking enough medication to partially suppress viral
replication and place selective pressure on HIV, but not enough to fully suppress
the viral load to undetectable levels. The precise level of adherence required to
maintain suppression of HIV varies by ART regimen; however, adherence of at
least 90-95% is generally accepted as a minimum requirement for most of the
regimens available in low-income regions (Bangsberg et al., 2006; Bangsberg,
2006). Once resistant mutants emerge, they remain permanently archived in
resting CD4 cells and can rapidly re-emerge if the same agents are restarted
(Finzi et al., 1997; Haggerty et al., 2006).

Ideal second-line regimens would have little or no cross-resistance with
agents used previously. Where available, protease inhibitors are typically used
as the cornerstone of most second-line regimens. In patients initially treated
with NNRTI-based regimens, no protease resistance would be expected. How-
ever, there is the potential for considerable cross-resistance between the NRTTs
currently used in first-line regimens and those used in second-line regimens.
The use of non-thymidine analog NRTIs (tenofovir, abacavir, or didanosine) for
first-line therapy may help to maintain effective NRTI options for second-line
regimens, as discussed above.

Second-line therapy ideally includes a PI that is pharmacologically
“boosted” with a low dose of ritonavir, another PI that is poorly tolerated
at full dose, but is widely used at low doses for its inhibitory effect on the
metabolism of other PIs. Because of their high genetic barrier to resistance,
boosted PlI-based regimens may be effective even in the presence of high-
level NRTI resistance, an extrapolation from studies demonstrating efficacy
of lopinavir/ritonavir monotherapy in treatment naive patients (Campo et al.,
2005). However, these studies are small and inconclusive, and the strategy has
not been studied in NRTI-experienced patients. The availability of drugs with
novel mechanisms of action, such as integrase inhibitors and entry inhibitors,
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may offer the possibility of second-line regimens that have no overlapping re-
sistance with first-line regimens. However, these drugs, only recently approved
in the developed world, are not currently available or affordable in low and
middle-income settings.

Side Effects and Toxicity

The most common serious adverse events of medications used to treat HIV
and OlIs are lactic acidosis, pancreatitis, anemia, neutropenia, kidney disease,
peripheral neuropathy, hypersensitivity reactions, and liver injury. The risk of
some of these events increases when ART is used in conjunction with TB ther-
apy or when co-infections, such as hepatitis B, are present (Hoffmann et al.,
2007). Furthermore, some agents have an increased risk of severe side effects
in certain populations. For example, nevirapine-induced hepatic necrosis is con-
siderably more common among women who start nevirapine-based ART with
CD4 counts above 250 cells/mm? (Sanne et al., 2005). (This does not apply to
use of single-dose nevirapine for PMTCT. Furthermore, switching to nevirap-
ine after the CD4 count has risen above 250 cells/mm? on a non-nevirapine-
containing regimen appears to be safe [Wit et al., 2007]).

Lactic acidosis and symptomatic hyperlactatemia have emerged as important
complications of ART. This condition is associated primarily with stavudine;
rates greater than 20 per 1000 patient-years have been reported from some
African ART programs (Bolhaar & Karstaedt, 2007). Zidovudine can also cause
lactic acidosis, although it occurs less frequently. Patients with lactic acidosis
have a high mortality (20-40%) (Bolhaar & Karstaedt, 2007; Coghlan et al.,
2001). In programs in which stavudine use is continuing, significant morbid-
ity and mortality can be reduced by point of care lactate testing and clinical
algorithms (Schutz et al., 2007). It will be important to evaluate the impact of
lower-dose stavudine (30 mg twice daily) on the incidence of lactic acidosis and
other stavudine-associated toxicities.

Pancreatitis is a severe and potentially fatal inflammation of the pancreas that
presents with abdominal pain, nausea, and fever. Pancreatitis is most strongly
associated with didanosine. The combination of didanosine and stavudine,
which is no longer recommended, further increases the risk of pancreatitis.

Peripheral neuropathy can be a severe, although not fatal, toxicity associated
with stavudine and didanosine. It is believed to occur as a result of mitochon-
drial toxicity and can progress to potentially crippling lower extremity pain
if the offending agent is not stopped. Neuropathy is gradually reversible after
discontinuation of therapy, provided the causative agent is stopped before it
becomes severe (Bartlett & Gallant, 2007).

Concerns that zidovudine would cause even greater anemia in low and
middle-income countries than in industrialized countries because of higher
background rates of anemia led to the widespread use of stavudine rather than
zidovudine in early ART rollout programs. Zidovudine-associated anemia usu-
ally can be managed with substitution of another agent. In rare cases it can
be life threatening or requires transfusion, which is often not readily available
in resource-poor settings. Clinical experience and studies evaluating anemia
in ART rollout programs suggest that this toxicity has not been as much of a
problem as anticipated (Hoffmann, unpublished data; Danel et al., 2006a).
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Zidovudine can also cause neutropenia. Most individuals do not appear to be
at higher risk of infection during neutropenic episodes and recover from neu-
tropenia without adverse sequelae. However, because profound neutropenia can
increase the risk of severe infections, optimal laboratory monitoring schedules
need to be determined for individuals receiving zidovudine.

Abacavir is an NRTI with a number of advantages in developing world
settings: it requires only once-daily dosing with no food restrictions, it is a
component of triple-NRTI regimens that may be useful in certain clinical set-
tings in which NNRTT or PI-based regimens are undesirable, and it is generally
well-tolerated compared to other NRTTs, which have more significant long term
side effects. It also does not select for TAMs, which cause cross-resistance to
other NRTTs. However, abacavir is associated with the abacavir hypersensitivity
reaction (ABC HSR), which presents with a febrile, flu-like illness during the
initial weeks of therapy. It can be fatal, especially if a patient is “rechallenged”
with abacavir after having experienced HSR. There has been concern about use
of abacavir in resource-poor settings, where management of ABC HSR can be
difficult, and where the symptoms can be confused with those of other common
febrile illnesses, such as malaria, TB, and bacterial infections. There may also
be a greater danger of serious or fatal rechallenge reactions in settings where
previous ABC HSR is not well documented. However, the risk of ABC HSR
may be lower in some resource-limited settings. In clinical studies conducted in
industrialized countries, ABC HSR occurred among 5-9% of subjects and was
strongly associated with the HLA B*5701 allele (Martin et al., 2004). Presence
of this allele follows racial patterns and is present in a higher proportion of
Caucasians than people of African descent (Hughes et al., 2004). Further stud-
ies are needed to better determine the geographic distribution of HLA B*5701
and the typical presentation of ABC HSR among patients in Africa, Asia, and
Latin America.

Tenofovir has been found to be safe and well tolerated in high income coun-
tries (Gallant et al., 2006). However it has been associated with acute and
chronic renal failure, usually in the presence of other renal disease. A different
spectrum of underlying diseases that predispose to renal injury in low-income
countries may change the frequency of tenofovir-associated renal dysfunction.
Results from ongoing studies will hopefully clarify the renal safety of tenofovir
in these settings. If tenofovir proves to be safe in initial studies in Africa and
Asia, it may be an optimal agent to include in first-line regimens, given its
tolerability, favorable toxicity profile, and lack of selection of TAM:s.

Longer term use of ART may be associated with several metabolic toxic-
ities. These including lipoatrophy (peripheral fat loss), lipohypertrophy (ac-
cumulation of visceral fat), hyperlipidemia, and insulin resistance (Morse &
Kovacs, 2006). These complications usually occur after a longer period on
ART (greater than one year) and are associated with a variety of agents. Stavu-
dine and zidovudine are most strongly associated with lipoatrophy. Metabolic
complications may be contributing to increased cardiovascular disease among
HIV-infected individuals in industrialized countries (Obel et al., 2007). As ART
rollout programs mature, there may be an increase in diabetes, myocardial in-
farction, and stroke in low and middle-income countries.

Any discussion of ART-induced side effects and toxicity must be tem-
pered by the frequent absence of background measurements of hemoglobin,
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neutrophil counts, kidney function, and liver enzymes. In many regions of ART
rollout, multiple infectious and non-infectious causes of anemia, neutropenia,
renal dysfunction, and hepatitis are present, and many patients likely have these
conditions without ever having been diagnosed. Thus many laboratory abnor-
malities observed on ART may be unrelated to the drugs themselves. Back-
ground rates of some symptoms and laboratory abnormalities may be nearly
as high as the rate observed during therapy for some complications such as
hepatotoxicity (Hoffmann, unpublished data).

HIV Care Monitoring

In industrialized countries, frequent monitoring of CD4 count, viral load,
hemoglobin, leukocyte count, liver enzymes, and renal function is the standard
of care. The absolute CD4 count is the most important criterion for initiation
of ART and prophylaxis for OIs (DHHS Panel, 2006). Furthermore, continued
decline of CD4 count after ART initiation can be evidence of treatment failure,
suggesting problems with adherence or drug-drug interactions. Despite a con-
certed effort, accurate clinical and laboratory predictors of CD4 count have not
been identified. The sensitivity and specificity of markers such as weight loss,
Ols, hemoglobin, and total lymphocyte count are poor (Spacek et al., 2006a;
Dieye et al., 2005; Mbanya et al., 2007). Large public health ART programs
need improved immunologic testing to deliver on the promise of HIV care to all
patients enrolled in their clinics. Fortunately, CD4 assay systems are becoming
more widely available in many ART programs.

The viral load (plasma HIV RNA level) is the best measure of response to
ART. A fully suppressed (undetectable) viral load is expected within several
months of starting ART. Failure to fully suppress viral replication within this
time frame or a rise in viral load after suppression indicates inadequate response
to therapy. This may occur because of poor adherence, emergence of resistance
mutations (either from poor adherence or selection of pre-existing mutants),
drug interactions, or malabsorption. An elevation in viral load calls for inter-
vention such as adherence counseling, treatment support, and/or a change in
ART regimen. Unfortunately, viral load testing is far less available than CD4
monitoring in low- and middle-income ART programs. Furthermore, there are
no clinical or laboratory markers that are useful surrogates for viral load. For
example, the CD4 count can decline or fail to rise despite complete virologic
suppression, and it can remain stable or even rise despite virologic failure (Hos-
seinipour et al., 2007; Basenero et al., 2007; Moore et al., 2006).

The importance of viral load monitoring is marginal for programs offering
only first-line treatment, since failure to suppress HIV replication may not lead
to a regimen change. Without options for second-line therapy, accumulation
of high-level resistance during non-suppressive therapy is of less concern (ex-
cept for the possibility of transmission of resistant virus to others). However
for programs with treatment options beyond first-line, the ability to measure
viral load is important in order to identify treatment failure early, before the
accumulation of extensive drug resistance that may result in cross-resistance
to components of second-line regimens. This is especially true in the case of
thymidine analog-containing regimens, since resistance to these drugs is cu-
mulative with continued viral replication and ultimately affects the response
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to all other NRTIs. Viral load monitoring would be less imperative in patients
taking regimens containing non-thymidine analog NRTIs plus NNRTIs, since
the resistance patterns associated with failure of such regimens are predictable
and non-progressive.

Advances in the technology of virologic monitoring, including ELISA-based
tests and qualitative tests, are expected in the coming years that will increase
the feasibility of routine use of HIV RNA monitoring in ART rollout programs
(Ayele et al., 2007). However, studies are needed to determine how frequently
to monitor viral load and how best to interpret the results. No published stud-
ies have evaluated the optimal timing of viral load monitoring, although six
months is a commonly used interval in developing countries. Whether this
is frequent enough to avert development of high-level resistance caused by
non-suppressive therapy and to anticipate immunologic decline is unknown.
Work is ongoing to define the sequence and timing of resistance evolution
(Sungkanuparph et al., 2007; Marconi et al., 2007).

Where viral load assays are available and obtained at appropriate time in-
tervals, optimal interpretation of results is unclear. In industrialized countries,
any detectable viral load is an indicator of possible treatment failure and may
lead to resistance testing, more intensive follow-up, and/or a change in regi-
men. Limited regimen choices in ART rollout programs mean that switching
regimens unnecessarily may compromise long-term options. In addition, resis-
tance testing, which helps guide decisions on regimen change in industrialized
countries, is not available in ART rollout programs. (In the future, simple and
less costly assays for specific resistance mutations may become available using
techniques such as real time PCR [Detsika et al., 2007]). Thus other definitions
of virologic failure need to be tested. For example, a single elevation of viral
load above 1000 copies/mL may not predict resistance. However, two or more
sequential viral loads above 1000 copies/mL may be a more valid indicator
(Hoffmann et al., 2006). The WHO currently recommends a cut-off of greater
than 10,000 copies/mL to define virologic failure on ART, although this would
not be an acceptable threshold in industrialized countries, as patients with viral
loads this high could already have developed significant drug resistance (Nettles
et al., 2004; Sturmer et al., 2007). Determining the best definition of virologic
failure is important to differentiate individuals who may do well with improved
adherence and without a change in regimen from those who require change to
second-line therapy to re-suppress viral replication.

Laboratory monitoring can also be crucial for assessing for toxicity. For ex-
ample, use of point-of-care lactate monitors for symptomatic patients has re-
duced mortality from lactic acidosis in one ART program (Schutz et al., 2007).
Other toxicities, such as neutropenia, hepatotoxicity, and renal dysfunction,
may occur with minimal symptoms. For these conditions, routine laboratory
monitoring can identify a problem before severe complications occur. Labora-
tory testing once or twice within the first 12 weeks after ART initiation and at
regular intervals subsequently may be sufficient to identify problems. Anemia
is a toxicity that can often be identified by symptoms and physical examination.
However, routine measurement of hemoglobin may also identify a problem
before severe anemia occurs. Lipids and blood sugar are routinely measured
in industrialized countries where therapies are available for management of
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hyperlipidemia and diabetes. Where resources are available for measurement
and management, routine testing will need to be considered.

Maintaining Successful HIV Care: Loss to Follow-Up and Adherence
to Antiretroviral Therapy

The long-term success of HIV care requires life-long, ongoing contact between
the HIV-infected individual and the healthcare system. Intermittent care or loss
of contact with the health care system is associated with worse prognoses.
Unfortunately, loss to follow-up is very common in some ART programs in
both industrialized and low-income countries. Published studies report loss to
follow-up among 25-60% of individuals initiating HIV care (Karcher et al.,
2007; Arici et al., 2002; Nacher et al., 2006). Individual factors that increase
loss to follow-up in industrialized countries include unstable housing, mental
illness, drug abuse, recent clinic enrollment, not having an AIDS-defining ill-
ness at enrollment, and personal beliefs regarding HIV (Lanoy et al., 2006).
Little work has been reported on this issue in low- and middle-income coun-
tries, but maintaining follow-up is essential for future ART program success.
Further research is needed both to characterize loss to follow-up in HIV care
settings and the consequences to the individuals who do not return for care,
to identify program and individual predictors, and to evaluate operational pro-
grams to reduce loss to follow-up.

With suboptimal adherence, ART eventually fails, often leading to the emer-
gence of drug-resistant virus. All successful ART programs provide some form
of adherence counseling and support, either by specially trained adherence
counselors, nurses, or clinicians. The proportion of patients with greater than
95% adherence in low-income ART programs varies between 55% and 90%
(Bell et al., 2007; Mills et al., 2006; Eholie et al., 2007; Nachega et al., 2004;
van Oosterhout et al., 2005; Danel et al., 2006a).

Some factors associated with reduced adherence include lack of self efficacy
(the belief that one’s decisions and actions can influence one’s future outcome),
cost to the patient of ART, clinic visits, or transportation to a clinic site, the
need for travel to obtain health care, lack of support from family or friends,
side effects, recommendations by family members or alternative healers to
stop ART, food insecurity (ART often increases appetite and may be easier
to tolerate when taken with food), depression, substance abuse (alcohol, illicit
drugs), suspicion of medications, complicated regimens, frequent dosing, lack
of acceptance of HIV status, lack of understanding of importance of adherence,
and forgetting to take medications (Castro, 2005; Chesney, 2003). Simple, once
daily regimens, good social support, and feelings of self-efficacy are associated
with better adherence.

The first step for improving adherence has been the provision of free ART.
Reducing travel costs is another important step. In addition, in an effort to im-
prove adherence, some programs have a structure of directly-observed therapy
(DOT), taken as a model from TB control programs, and provide “DOT-ART”
with community health workers, family members, neighbors, or others moni-
toring the taking of each dose and providing emotional support and reminders
(Farmer et al., 2001; Behforouz et al., 2004). Cellular telephone technology is
also being used in a variety of ways, including phoned reminders, calling in by
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patients to report taking medications, and contact of the health team by village-
level care assistants if an individual on ART reports difficulty with adherence or
side effects (Chang et al., 2007). In addition, some programs have encouraged
patients to use the alarm feature on their cellular telephones as a reminder to
take medications. Fine tuning of available approaches and the development of
additional approaches are needed to increase the proportion of individuals who
will receive lifelong benefit from the limited array of ART agents available in
most low-income countries.

Injection Drug Use

Injection drug users (IDUs) are often marginalized, stigmatized, and excluded
from health care services. Furthermore, injection drug use is associated with
impulsive behavior and lack of foresight. These characteristics hinder high-
levels of adherence to ART and lead to increased treatment failure and inter-
ruption (Morris et al., 2007). However, with good adherence IDUs can do well
on ART and do not require any special adjustment of ART regimens (efavirenz-
and nevirapine-containing regimens reduce methadone levels, requiring adjust-
ment of methadone dose) (Clarke et al., 2001). Success has been achieved
with directly observed ART, especially when linked to methadone maintenance
programs (Lucas et al., 2006). Making methadone and buprenorphine more
widely available and linking drug cessation programs with HIV care are major
challenges in areas where injection drug use is an important part of the HIV
epidemic, such as in South East Asia.

Structured Treatment Interruption

Structured treatment interruption is the practice of stopping and restarting ART
based on specified criteria, such as predetermined time intervals, or more com-
monly, CD4 count thresholds. Several studies have evaluated structured treat-
ment interruption as a drug-sparing technique that reduces time of exposure
to ART agents and potential side effects. The results of the largest study, the
SMART trial, in which ART was stopped when the CD4 count rose above
350 cells/mm?> and was restarted when it fell below 250 cells/mm?>, were un-
expected, as the subjects in the interruption arm not only experienced greater
HIV-associated morbidity and mortality, but also higher rates of liver, cardiac,
and renal disease than the continuous treatment group (SMART Study Group,
2006). The results of this study and others have also led to a loss of interest in
structured treatment interruption in industrialized countries.

Despite these concerns, there may still be a rationale for this approach in
resource-limited countries, where such a strategy might allow treatment of a
larger proportion of the HIV-infected population or allow for novel adminis-
tration and adherence-enhancement strategies. A recent study of various struc-
tured treatment interruption strategies in Uganda suggested that a 5-days-on,
2-days-off pattern was as effective as standard continuous therapy in patients
on first-line ART (Reynolds, unpublished data), suggesting the possibility of
workplace-based ART programs that might facilitate adherence.

In the case of CD4-guided treatment interruption approaches, higher CD4
count thresholds for initiation and interruption of therapy would be necessary
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in light of the data from developed countries discussed above and because many
of the most common and serious complications in developing countries (e.g.,
TB and serious bacterial infections) can occur at relatively high CD4 counts
(Danel et al., 2006b). Treatment interruption strategies may also require more
intensive laboratory monitoring and more complex clinical algorithms. They
cannot be recommended in any setting for routine use at this time, but there is a
rationale for continued study of these approaches in resource-limited settings.

System-Level Challenges to Successful HIV/AIDS
Care Programs

Insufficient Diagnostic Capacity

An additional and sometimes overlooked aspect of expanding laboratory ac-
cess is maintaining high quality-control standards, as inaccurate tests are no
more useful than no tests at all. Unfortunately, even when laboratory analysis
is available, quality-control is often not as rigorous or dependable in low- and
middle-income countries as it is in industrialized countries (Mfinanga et al.,
2007). Unavailable or unreliable diagnostic testing compromises patient care,
leads to unnecessary or ineffective treatment, and fosters the belief that labora-
tory testing is unnecessary and unhelpful. Continued dedication to identifying
simpler and more reliable test platforms and operational systems for expansion
of laboratory services is a vital component of successful ART rollout.

Healthcare Staffing Crisis

There is a profound shortage of health care professionals in many low-income
countries with high burdens of HIV infection. A 2006 WHO report identified 57
countries, 36 of them in sub-Saharan Africa, which had such critical shortages
that they could not provide basic healthcare (WHO, 2006a). More than 4 mil-
lion more health professionals are urgently needed in these countries. In fact,
Sub-Saharan Africa accounts for about a quarter of the global disease burden,
but has only 3 percent of the health workforce, according to the WHO.

Multiple factors contribute to the shortage of health care providers in low-
income countries. These include a paucity of medical, nursing, pharmacy, den-
tal, and other health professionals, early death and/or disability of medical
professionals, often due to HIV/AIDS, underpayment of health professionals
so that they leave the profession for more lucrative local jobs, and migration
of health care professionals to countries where they find more lucrative and
less distressing job opportunities. Multiple strategies for solving this problem
are being developed through the WHO’s Global Health Workforce Alliance
(GHWA) which is using a “Treat, Train, Retain” model to improve health care
worker retention in low-income countries. Furthermore, international agencies
are helping to bolster health care worker salaries in some countries to reduce
migration to wealthier countries. In addition, the use of mid-level providers,
nurses, and associated healthcare workers is being adapted from primary health
care initiatives. Scaling up the training of mid-level health care workers in
HIV/AIDS care is an essential undertaking.
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Many ART programs worldwide have adopted the use of lay workers, of-
ten HIV-infected patients themselves, as health educators and adherence coun-
selors/motivators to further bridge the gap in healthcare worker supply. Peer
educators are used as adherence counselors, and may also serve to decrease the
stigma associated with HIV infection and to sensitize the surrounding commu-
nity to the new reality of HIV infection as a treatable disease. Importantly, in-
volvement of lay workers allows scarce and overburdened health professionals
in many developing countries to maximize their utility. It is vital to appropri-
ately compensate and credit lay people working in ART programs. Use of lay
workers as uncompensated or minimally compensated volunteers can have a
negative impact on perceptions of the work they are doing, such as adherence
counseling, and can lead to high turnover and a lack of professionalism.

Drug Shortages and Stock-Outs

Interruptions in the supply of HIV and TB medications can have devastating
effects on morbidity, transmission of disease, and acquisition of resistance. Sev-
eral countries have experienced drug shortages or stock-outs in the first several
years of the ART scale-up, with serious consequences. These have stemmed
from a multiplicity of factors, including cash-flow problems, drug expiration
due to poor management of available stock, apparent corruption, and difficulties
in negotiations between the various agencies involved in drug procurement. In
the future, systems to ensure adequate supply and flow of appropriate drugs
must be developed and strengthened.

Infection Control Issues

Unfortunately, any HIV/AIDS Care program that brings patients together for
clinical care risks enhancing transmission of infection, particularly TB and
other airborne infections, among patients. Strategies to minimize the transmis-
sion of infections among HIV-infected patients in clinical settings are becoming
increasingly important, particularly in light of recent reports of extremely-drug
resistant tuberculosis (XDRTB) in HIV-infected patients in South Africa, which
apparently spread from patient-to-patient in healthcare settings. (Gandhi et al.,
2006)

Conclusions

HIV care programs have succeeded in Africa, Asia, and Latin America despite
substantial challenges, thanks to the vision, perseverance, and dedication of
thousands of health care providers, policy makers, and people living with HIV.
Further rollout of HIV care and continued success of current programs raises
further challenges, some of which have been outlined in this chapter (Table 3.1).
Most important is identifying more of the HIV-infected population for HIV
care, provision of ART and PMTCT, and the development of monitoring capa-
bility and initial ART regimens that will maximize years on first-line therapy
while leaving options for effective second-line therapies. Even more important
is a renewed commitment to prevention. HIV care is unsustainable if rates of
HIV infection remain at current levels in southern Africa and elsewhere. Proven
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Table 3.1 Major challenges facing ART roll-out in low and middle income
countries.

o Identifying HIV-infected individuals

e Making care accessible for patients, including rural inhabitants and children

e Increasing availability of inexpensive and accurate CD4 count and viral load testing

e Determining optimal frequency of virologic monitoring and defining treatment
failure

e Changing to f