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INTRODUCTION

Suffering and loss of production and life due to the AIDS pandemic is felt
worldwide. However, it is in low and middle income countries where an estimated 96%
of humanity’s 36.1 million HIV infected people live, that the greatest challenges are
being faced. Many of the world’s HIV positive population are economically vulnerable
including 16.4 million women and 1.4 million children'. Shockingly in many African
countries, the risk of dying of AIDS within a lifetime is better than one in three?.

As there are no immediate prospects for cure of HIV/AIDS, interventions that
increase the length and quality of life for HIV positive people in low to middle income
countries are sorely needed. However, resources are limited. These resources need to be
used strategically to provide the greatest increases in longevity and well being possible.
Thus there is an urgent need to understand what interventions achieve the most for the
money spent. Further, a balance must be struck between resources allocated for research,
prevention and care.

This paper will describe the clinical stages of HIV/AIDS, the scope of the
problem of care, potential interventions and evidence of their effectiveness and cost-
effectiveness, and constraints to scaling up the effective interventions. In order to
properly manage the needs of people with HIV/AIDS, it is important to be aware of the
phases of the HIV disease process.

HIV DISEASE PROGRESSION

Initial Infection

The human immunodeficiency virus is transmitted from human to human through
blood, semen, vaginal fluid or breast milk. The development of antibody or
seroconversion occurs from 2 to 6 weeks after initial exposure. This stage may last for
only 2 to 3 weeks® and cause symptoms such as fever, night sweats, and weight loss*.
HIV infection initiates complex and poorly understood processes that ultimately lead to
the decline of the immune system’. For the most part, illness and death results from

impairment of the immune system.



Clinical Staging

One of the major difficulties in addressing the care of people with HIV/AIDS is
the highly unpredictable disease course that follows the initial infection. The Centers for
Disease Control and Prevention® describe three states to explain the stages of HIV disease
progression in adults. Initially, there is a period of time when there are no symptoms at
all (CDC category A). This latent period lasts from a few months to years and is
characterized by a CD4 and T-Lymphocyte measurement of greater than 500
cells/microliter (ul). Although the clinical signs of HIV are not yet evident at this stage,
the antibodies can usually be detected within the first 1-3 months’. Furthermore the virus
is present in the blood and secretions of these individuals and they are infectious to their
contacts.

The severity of illness depends upon the extent of damage to the immune system
by the virus. When the disease has progressed to the point when CD4 T-Lymphocyte
counts dip below 500 cells/ul, minor symptoms begin to occur. This second stage (CDC
category B) is characterized by a CD4/ T-lymphocyte measurement of 200- 499 cells/ul.
At this point, symptoms such as candidiasis, fever, diarrhea, enlarged lymph nodes,
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dermatalogic conditions and oral lesions may occur

(ARYV therapy), there is a 20- 30% probability that progression to an AIDS-defining

. Without antiretroviral therapy

condition or death will occur within the next 18 to 24 months®.

The third stage (CDC category C) involves a progression to more severe
opportunistic infections as the CD4 and T-Lymphocyte measurement drops below 200
cells/ul. Since the frequency of AIDS-defining conditions rises dramatically with a CD4
count of less than 200, this has become the cut-off point for the definition of “AIDS”. In
this advanced stage of HIV infection, opportunistic infections (including tuberculosis,
Pneumocystis carinii pneumonia, toxoplasmosis, cytomegalovirus infection,
cryptosporidiosis, cryptococcal meningitis), opportunistic malignancies (invasive cervical
cancer, Kaposi’s sarcoma, non-Hodgkins lymphoma) and the wasting syndrome begin to

occur.

Rate of Progression to AIDS



d 3821011 The incubation

The natural history of HIV has been well documente
time from initial infection to the onset of AIDS is highly variable, for reasons that are not
completely understood. From the available body of evidence, it is difficult to make
generalizations about the differences in progression between the industrialized and
developed worlds. However, some evidence has suggested that there may be geographic
variation in the median times from HIV seroconversion to AIDS diagnosis,
seroconversion to death, and survival after AIDS diagnosis'>!31415:16:17:18 " gome studies
in developing countries found that while their progression rates from HIV to AIDS were
similar to those found in industrialized countries, their all-cause mortality was much
higher and the rate of progression from AIDS to death was more rapid'*->°".

The variation in disease progression may depend on factors such as gender’?, HIV

23.24 and chronic

subtypes?!, immunologic response of the individuals, nutritional status
immune activation by helminths®>. Tt is most likely that the accelerated progression to
disease or death is caused by exposure to opportunistic infections for which there is
inadequate care'’. However empiric evidence for an effect of these factors is lacking and
additional research is necessary. From studies that measured the progression of HIV in
African descendents in the United States*® and United Kingdon?’, it appears that race is
not likely to be an explanatory factor. Frequent infections may alter immunologic
responses to the virus resulting in more rapid disease progression in some population
subgroups, such as sex workers'®*%,

It should be noted that the above discussion is centered on knowledge about HIV-
1. The effect of HIV-2 infection on progression to AIDS and death is not comparable.
HIV-2 was originally detected in West Africa®® where the epicenter of this less virulent*°
virus still remains®!. There is strong evidence to suggest that survival and asymptomatic
times are much greater with HIV-2 than HIV-1°**3. A study in Guinea-Bissau found that
overall, HIV-2 infected adults had only twice as high mortality as those who were not

infected with any HIV>*.

Opportunistic Infections
As the HIV/AIDS disease progresses, the immune systems’s capacity to combat

infections decreases, leaving the infected person vulnerable to the more than one hundred



different AIDS-related pathogens®>. There is great regional variation in the frequency of
these Opportunistic Infections (OIs) depending upon the prevalence of pathogens and the
quality and extent of treatment that is available.

In Africa, some of the most common opportunistic infections include tuberculosis
and bacterial infections (particularly pneumococcal and salmonella infections) but the full

36,37, 38,39,40,41 Prevalent

range of fungal, parasitic and viral opportunistic infections occurs
opportunistic infections in Asia include tuberculosis, cryptococcosis, Penicillium
marneffei infection, Pneumocysitis carinii pneumonia, cryptosporidiosis and herpes
simplex virus*>#444346 I Latin America, fungal diseases, Pneumocysitis carinii
pneumonia, tuberculosis, herpes simplex virus, Kaposi’s sarcoma, and cytomegalovirus
(CMV) are important AIDS related conditions*”***>>° Many OIs such as thrush and
toxoplasmosis are readily treatable with low cost therapies or preventable with
prophylaxis®'. However, some Ols, like the fungal infection cryptococcal meningitis,
require much more expensive and less effective therapy and may require life long
prophylaxis to prevent recurrence®”. Opportunistic viral infections require expensive
therapy and frequently recur without continued prophylaxis.

It is likely that some, if not most, of the variation in the prevalence of Ols is due
to variation in the capacity for detection of organisms with laboratory tests®’. Ols that are
less common or difficult to diagnose may not be tested for at all in resource-poor
countries. However, there are differences in disease prevalence and the rural/urban
disease ratios that influence the frequency of Ols and the prevention and care that is
required. This means that, the most cost-effective care interventions for prevention and
care of O, to a considerable extent, need to be individualized to particular regional,
national or community situations. The next section will identify some of the ways that

the lives of HIV-positive people can be improved according to current knowledge.

INTERVENTIONS TO REDUCE MORBIDITY AND MORTALITY AMONG
HIV POSITIVE PEOPLE:

Effectiveness and Cost-effectiveness



There are essentially four intervention strategies for HIV/AIDS care — treating the
viral infection itself, prophylaxis of opportunistic infections, treatment of specific
conditions and general care and support. All possible interventions are intended to
improve the quality and quantity of life for people with HIV and they do so to differing
degrees. There is a clear need to know what interventions provide the greatest increase
in the quality or quantity of life for the least cost. One way of doing so is to use
comparisons of cost-effectiveness to make evidence-based decisions that are appropriate
to the specific community.

There are unique challenges to carrying out CEAs for interventions dealing with
HIV/AIDS care. In the literature there are very few studies of the cost-effectiveness of
HIV/AIDS care interventions, although considerable data is available on costs of
particular interventions and on their efficacy. This in part because the outcome measures
are difficult — measuring increases in survival requires long term follow up, which goes
beyond the scope of most therapeutic trials. Although studies focused on the
prophylaxis or treatment of opportunistic infections can measure “cases averted”” or
“cases cured”, this may not provide data on the effect on longevity. Furthermore, the
experience with antiretrovirals (ARV) in developing countries is quite short and no long-
term studies are available to determine their effect on survival. Also given that there are
currently no curative interventions for HIV infection, the outcome measures used
necessarily must deal with improving quality of life as well as promoting longevity. This
is problematic in making comparisons in that small increases in longevity may be very
valuable in the young and productive group of people who are primarily those infected
with HIV, particularly if there are families to support. Adding even short periods of high
functioning, quality life on a large scale may be of greater benefit to a society than
providing great increases in longevity to an elite few. However, there are no empirical
data to allow this kind of analysis. Studies of these issues would be enormously valuable
in making evidenced based decisions about what interventions to promote and support.

Most work on cost effectiveness of HIV/AIDS care interventions come from
industrialized countries where the most common measure of outcome has been the
quality adjusted life year (QALY)**-*>°°6->7 " Quality of life tools measure the impact of

interventions on well-being and discover unmet needs. Similar tools could be adapted for



language and literacy levels in developing countries to measure the impact of
interventions on the quality of life of HIV positive people, but that has not yet been done.

A further caveat to this paper is that all individuals in developing countries are not
the same just as all countries are not the same. A few individuals have the income to
purchase for themselves all the state of the art strategies for improving their well-being
and longevity. The analysis presented here is based on either a government funded health
care system or a user funded system, in which the user’s ability to pay for services is

severely constrained.
THE ROLE OF ANTIRETROVIRAL THERAPY

Antiretroviral Therapy for HIV Infection

Antiretroviral drugs are medications that directly inhibit HIV replication. In
1987, zidovudine (AZT) became the first widely available antiretroviral drug to show
both safety and efficacy in the treatment of HIV>®>?. However, AZT used alone (mono-
therapy) did not provide long-term benefit in altering disease progression®”. Throughout
the first half of the1990’s, several other mono-therapy and dual-therapy regimens became
available®'*263 Although many combinations resulted in improved clinical outcomes,
their benefit was limited.

With the development of new nucleoside reverse transcriptase inhibitors, non-
nucleoside reverse transcriptase inhibitors and protease inhibitors, Highly Active
Antiretroviral Treatment (HAART) became possible in 1996 and is now considered the
standard of care in industrialized countries. Several HAART regimens (made up of
combinations of reverse transcriptase inhibitors and protease inhibitors) can achieve
reductions in plasma HIV RNA levels to below the level of detection while increasing
CD4 counts®* and significantly prolonging life®>. The advent of HAART was heralded as
the end of AIDS by the lay media and the perception arose that AIDS had become a
manageable chronic disease. This is proved to be a great oversell of the benefits of
HAART in the long term and has done little to reduce the spread of HIV throughout the
world. However, demand for access to HAART in middle and low-income countries,

where more than 95% of HIV infected people live, has increased with the growing death



rates. Pricing of these drugs has effectively excludes most individuals (over 90%) with
HIV from therapy. HAART is far too expensive for the majority of individuals or
governments in low and middle-income countries. A sense of moral outrage and inequity
sparked an intense debate about equity, access to care, and drug costs, which has resulted
in significant reductions in the price of some drugs. Effective therapy may soon be
widely available for US §$1/day for drugs. This is a very significant development and will
prolong many lives but the role of HAART must be kept in perspective. While drug
costs are important impediments to access to HAART, there are other significant
challenges to instituting and maintaining HAART in low and middle-income countries.
How long the benefit of HAART is maintained is unclear currently because of the short
period that these therapies have been in use. HAART regimens require complicated
dosing schedules, close monitoring of HIV RNA levels and CD4 counts and frequent
changes in drugs regimen for optimal effect. Strict adherence — 95% accurate and
consistent use — is required for long-term viral suppression®®. There are also noteworthy
issues related to tolerance of the regimes and significant and sometimes serious adverse
effects®*”. Finally it is unclear how HAART compares to other interventions in terms of
cost effectiveness.

Although HAART has been very successful®®®*7° it is not a cure. It reduces and
prevents many opportunistic infections and prolongs lives’'*’*7*"*. However, while
HAART reduces viral load to very low levels, considerable replication continues’>.

People living in even the world’s richest countries continue to live with opportunistic
infections and occasionally die of AIDS-related causes’®””"7®.

There have been attempts to reduce the cost and complexity of antiretroviral
therapy for developing countries by using scaled down drug regimens. Less expensive,
yet effective drugs could make tremendous differences to the total health expenditures of
aregion. Proposals to develop a DOTS equivalent for HIV therapy have been made.
Certainly simplified therapy is desirable but it is not clear that it is possible.

Studies in sub-Saharan Aftica examined the effectiveness of two nucleoside
analog reverse transcriptase inhibitors (NARTIs)’**°. Unfortunately, this therapy was
found to be less effective than HAART. In one study area, viral load and CD4 counts

reverted back to their baseline levels within one year in the majority of patients.



The protease inhibitors saquinavir, indinavir, ritonavir, amprenavir, and nelfinavir
are highly effective agents and when used in combination with reverse transcriptase
inhibitors plasma viremia decreases and CD4 counts increase®**2. A study in the US
found that amprenavir used in isolation reduced HIV RNA levels as effectively as triple-
drug therapy®’. However, when protease inhibitors are used in isolation, resistance
emerges quite rapidly even with strict adherence to the therapeutic regimen®”.

The point in the course of HIV infection that HAART should be instituted is also
unclear. The ARV therapy philosophy of the mid-1990’s “Hit Hard and Hit Early”®* is
now a matter of debate. Furthermore, delaying treatment may be beneficial to some
patients®>. Therapy that is started in the early stages of the disease progression (before
CD4 count is < 350), may risk increase the frequency of adverse effects, toxicity and the

development of resistance®’.

Challenges Of ARV Therapy

While ARV therapy may provide many benefits, challenges arise for those people
needing this treatment in resource-poor areas. HAART is a highly complex therapy,
requiring sophisticated care providers, close adherence to the therapeutic regimen and
sophisticated laboratory facilities. The extent to which these are lacking is illustrated by
a recent Kenyan study, Kimani et al. showed that while physicians throughout the
country were prescribing ARV and the drugs were widely available, only 30% had
received any training in ARV and outside of Nairobi no laboratory facilities were
available for monitoring therapy®>. Using ARV, particularly HAART requires a
sophisticated health care delivery system that is just not available to the majority of HIV-
1 infected individuals in middle and low-income countries. It may be that a syndromic
approach, using clinical outcomes as indicators of the success of therapy and the need for
modification of treatment are possible, but a considerable body of research is needed
before we will know this. The complicating factors of poor compliance, complexity of
regimes, side effects, the emergence of drug resistance and the lack of infrastructure for
monitoring therapy complicate the wide spread and effective use of ARV in low and

middle-income countries.



People receiving HAART therapy do not always achieve the desired viral load
suppression. While clinical trials have shown that HAART has reduced plasma HIV-1
RNA levels to less than 500 copies/ul in 60% to 90% of patients, in practice the rates
appear to be much lower. One study in a large urban clinic sustained viral suppression
was only achieved in about 40% of patients®®. Poor outcome was associated with missed
clinic appointments and inconsistent adherence. Many people who have access to the
therapy have difficulty following the regimens consistently. HAART regimens can be
complicated to follow as many AIDS patients have regimens consisting of as many as 40
pills daily®”-**# and many people with access to the therapy have difficulty following the
regimens reliably. Difference in pharmacokinetics and bioavailability require that some
drugs be taken with food, while others must be taken on an empty stomach. Recent
advances have led to a reduction of number, size and frequency of pills in HAART *%°!.
Unfortunately, combining the anti- AIDS drugs into a single pill also limits some of the
flexibility needed to find an appropriate combination for the individual patient. The
importance of these factors for delivering effective therapy to a population is illustrated
by a report from a US inner-city HAART project found that only 1 in 7 of HIV-infected
people achieved undetectable virus levels’>. Meanwhile, the prevalence of non-
adherence in Sao Paulo, where the drugs are given free of charge, is estimated to be
31%>. The reasons given for poor adherence include missed appointments (OR = 5.7),
low or no income (OR = 1.9 and 2.7 respectively) and low education (OR = 2). Clearly
there are some major problems to contend with in ensuring adherence to ARV therapy
even when available. These are described more fully in a paper by Miriam Rabkin®* in
the Commission on Macroeconomics and Health Working Group 3 report.

HAART requires close monitoring of plasma viremia, tolerability and adverse
effects. Frequent changes of treatment regimens are required. A US study showed that
patients on HAART are forced to change their drug regimen after 10.6 months for the
first course, 8.1 months for the second course and 6.4 months for the third course’”.
Patients were more likely to achieve sustained viral suppression with the initial
combination (49%) than they were with the subsequent attempts (30% and 15%

respectively).



Poor adherence to HAART is often attributed to sub-optimal effect and adverse
reactions”®. Most HIV infected people receiving HAART experience some side effects.
These reactions could include anything from diarrhea and headaches to cardiac and
metabolic disorders®’*”. Protease inhibitors (PIs) have been associated with exacerbating
pre-existing diabetes and hypoglycemic conditions, as well as triggering new cases of
diabetes mellitus”®*°

HIV resistance to ARV is also a problem. It is not a question of whether
resistance will emerge but questions of how severe the problem of resistance will be and
what measures can be put in place to reduce the rate of the development of resistance and
minimizing the spread of resistant strains of HIV. In the United Kingdom, 25% of new
infections are with drug resistant strains. A report from Max Essex at the Kampala
meeting on AIDS care indicated that a high proportion of HIV isolated from Botswana
and Ethiopia.are resistant to one or more ARV. Less than optimum adherence to
HAART due to unreliable availability of drugs, complicated regimens or adverse effects
results in the emergence of resistant strains of HIV. Erratic treatment affects the ability
of the therapy to suppress viral replication and encourages drug resistance®®!°%101 A
study in Uganda examining phenotypic resistance in 30 AIDS patients on ARV therapy
found that 74% of the subjects were resistant to at least one anti- AIDS drug'®?. A similar
study in Cote d’Ivoire found that 57% had resistance to at least one antiretroviral'®®. This
is not only an important issue for the individual patient but also for public health. Drug
resistant HIV strains are transmissible' °*!%*1%® making ARV treatment of subsequent
individuals more difficult. Even with conservative assumptions, modeling studies'®’

indicate that any effect of ARV on the transmission of HIV would be relatively short-

lived.

The Cost of ARV Therapy

The drugs required for effective antiretroviral therapy are expensive. The
estimated cost of providing HAART to all HIV positive people globally was US$ 65.8
billion annually in 1997'%%. Lifetime costs for HIV positive people in the US are
estimated to be around US$ 200,000'°°. As a result of an international outcry about the

price of ARV, steep reductions in the cost of therapy have occurred through a



combination of reductions in price and the availability of generic drugs''°.

Even with the
reduced costs of $50-$100 per month, ARV remains too expensive for the majority of
HIV infected individuals in the lowest income countries. This is certainly a much more
realistic cost for many middle-income countries. While the reductions in drug prices are
a welcome achievement, there needs to be some realistic thinking about what lower
prices will do to improve access for the majority of HIV-1 infected people. As an
illustration of how difficult improving access to ARV therapy through reductions in cost
of the drugs consider Kenya. Kenya’s GNP is $10 billion ($350 per capita). The poverty
line is $30 per month and 50% of people have income below this line. Even under the
best-case scenario of US$1/day, ARV would cost 100% the average monthly income of
Kenyans. At the national level, the Kenyan government is also unable to afford the
provision of wide spread ARV. Annual government spending on health is $87 million
(83 per capita). At currently offered costs of $100 a month, treating 25% of all HIV
infected individuals in Kenya would cost $630 million or 6.3% of GNP or more than 7
times the current government spending on health'' "', Thus it is clear that if ARV are
to be widely used in low-income countries some other payer must be found.

In countries with domestic pharmaceutical manufacturing industries, less
expensive generic antiretroviral drugs can be produced. Brazil has done this. The
Brazilian Government began providing ARV therapy in the 1990’s with the provision of
free AZT. In 1994, a Presidential Decree guaranteed free access to ARV therapy to all
HIV-infected Brazilians''®. As more therapies became available, the demand for ARV
therapy increased. While 10,000 Brazilians were on ARV therapy in 1996, 87,500 had
initiated treatment by April 2000. Consequently, the cost to the government has
increased from an estimated US$ 34 million (0.0044% of the GNP) to US$ 332 million
(0.06% of the GNP) in the same period ''**''*. However, the combination of ARV
therapy and chemoprophylaxis of opportunistic infections has been able to reduce the
AIDS deaths by 54% in the city of Sao Paulo since 1995''*. How long the Brazilian
government will be able to sustain this is unclear and how the infringement on patent
laws of multinational pharmaceutical companies will be dealt with are important

questions.



As with other countries such as Costa Rica, Thailand and Uganda, Brazil has also
been able to negotiate reduced prices of antiretroviral drugs''>''®. The end-user cost of
100 mgs of zidovudine in Brazil is about one-tenth the cost that it is in the US''>.  Due to
the significant price reduction, the drug cost for the country’s 85,000 HIV positive people
was approximately US$339 million. UNAIDS'!® estimates that the cost was to some
degree offset by the US$200 million savings in averted AIDS-related hospitalizations.
Even at this reduced rate, the $US100 million increased spending over savings is about
two thirds of the annual $US 141,054,756 that the countries of Sub-Saharan Africa report
receiving in national and international HIV/AIDS funding''”.

The UNAIDS HIV/AIDS Drug Access Initiatives have been active in providing
ARV therapy to people who would have otherwise been unable to access it. Since 1998,
this initiative has been working with national governments to provide laboratory support,
subsidized drugs and follow-up care to people with HIV/AIDS. The countries
participating in the initial phase of this initiative are Chile, Cote d’Ivoire, Uganda, and
Vietnam. The initial findings are available from Uganda.

In Uganda, after two and a half years of the programme, only 58% of the patients
were still alive and on treatment''®.  Of those who died, 24% died of bacterial infections,
another quarter died of cryptococcis, and 15% died of tuberculosis. Changes in
therapeutic regimens were required during 15% of follow-up visits. ~Resistance to ARV
drugs was seen in specimens from participants including 3TC (78%) and AZT (20%).
The cost of the ARV drugs fluctuated during the trial due to the introduction of new
drugs, the decrease in prices from pharmaceutical companies, and the change in the value
of the Ugandan shilling against foreign currencies. The costs of even the simplest ARV
drug regimens were well beyond the Ugandan per capita GNP (US$30). This experience
suggests that even with subsidized drugs and external support for infrastructure,
achieving long-term benefit with ARV will be challenging.

Although there has been much focus on the costs of antiretroviral drugs, these are
not the only costs associated with therapy. There are also be a number of infrastructure
costs that need to be considered before an ARV programme can be widely introduced.
Firstly, reliable testing facilities must be available to confirm that people who are about

to begin ARV therapy are in fact HIV positive. Testing for HIV could cost between US$3



and $10 for testing and 2-3 times that amount for appropriate pre- and post-test

counseling'"°.

Health care workers need to be trained in the use of ARV, something that
has been ignored until now. Ideally, monitoring of CD4 counts and viral load should be
carried out and the facilities for doing so just don’t exist in lower income countries. It
maybe that clinical monitoring is feasible or that a DOTS for HIV can be developed but
the basic research has not been done. Mechanisms for transporting, storing and
dispensing of drugs will also need to be created to ensure a continous supply. The
importance of this is illustrated by the fact that in June 2001no antiretroviral drugs were
available in Kenya because the demand for drugs resulting from lower prices was not
anticipated.

Despite some of the problems mentioned above it is almost certain that ARV will
become widely used in low and middle-income countries in the near future, through a
combination of reduction of prices on the part of pharmaceutical companies, generic
production of drugs and subsidization of costs by multilateral agencies and philanthropic
organizations. It is extremely important that the impacts of these therapies on longevity,
the emergence of resistance and the overall HIV and AIDS epidemics be monitored
closely. We will need to know in 5 to 10 years what has been achieved with these

initiatives and what the consequences have been.

The Cost-effectiveness of ARV Therapy
Even in circumstances where a country is financially able to subsidize a national
ARV therapy programme, decision makers should ask themselves, “How does this
intervention compare to the other possible uses of this resource?”” Although studies
measuring the cost-effectiveness of anti-retroviral therapy in the prevention of mother to
child transmission in low to middle income countries have been published'?%-!2!:122

difficult to find evidence about the CEA of ARV for long-term use.

,1t1S

Studies from North America and Europe have shown antiretroviral therapy CEAs
to range from $10,000 to $30,000 per life year gained'**. This compares favourably to
such interventions as hemodialysis, renal transplant and advanced cardiac care'** in
developed countries, but would compare poorly to interventions to prevent HIV-1

infection or treat readily curable infectious diseases such as malaria or tuberculosis in



developing countries, even if the cost-effectiveness ratio were many fold lower.
Obviously, it is difficult to compare the economic situations from industrialized countries
to those in developing ones as wages for health care workers, cost of maintaining
infrastructure etc. vary radically from place to place. However, knowing that in the
West, a QALY gained from ARV therapy for someone with HIV costs from $10,000 to
$30,000, demonstrates that this is expensive treatment, even by the standards of wealthy
countries. It is very important that as ARV is introduced in poor and middle income
countries the mechanisms for monitoring impacts and evaluating the costs are put in

place.
PREVENTION OF OPPORTUNISTIC INFECTIONS

The principal cause of morbidity and mortality in HIV-1 infection are
opportunistic infections. Ols are associated with mortality, independent of CD4 count
and their occurrence may accelerate disease progression' 2>, It is thus possible that
prevention of these infections not only directly increase survival but also affect HIV-1
disease progression. Many of the most frequent opportunistic infections can be readily
prevented and there is a large literature on their efficacy and cost-effectiveness from
North America and Europe. There has been little work on prophylaxis of opportunistic
infections in developing countries with the notable exceptions tuberculosis and bacterial

mfections.

Prophylaxis of Tuberculosis and Other Mycobacterial Infections

About one third of the global population is estimated to be infected with
Mycobacterium tuberculosis*'. Tuberculosis is the most common life-threatening OI in
sub-Saharan Africa'*® in people with HIV infection. People with HIV in Latin America
and Asia are also at high risk of TB infection’’. Among those who are HIV positive in
India, Thailand, and Mexico, 68%, 31% and 30% respectively are concurrently infected
with tuberculosis*.

Tuberculosis and HIV epidemics go together for two reasons. HIV positive

people fail to contain a primary infection due to immunodeficiency or they may have



reactivation of a latent infection'2”. From a public health perspective, there are obvious
repercussions to having simultaneous uncontrolled HIV and TB epidemics. Not only is
there a much higher level of morbidity and infectivity in the vulnerable HIV positive
population, but HIV uninfected care providers, family members, and communities are
also at risk of tuberculosis.

Bacillus Calmette-Guérin vaccine (BCG) has no preventative effect on the
reactivation of disease in people who already are infected with tuberculosis'>®. There
does appear to be a slightly protective effect in people who are not yet infected with
tuberculosis, regardless of their HIV status. BCG is credited with reducing the risk of
disseminated tuberculosis. However, while a study in Columbia showed that BCG seems
to be protective against extrapulmonary tuberculosis among HIV negative individuals, it
was not protective for those with HIV'#°. BCG is not recommended for people with
symptomatic HIV disease because of concern about the effects of the live bacteria in
immune suppressed hosts'*° .

The effectiveness of isoniazid (INH) prophylaxis in prevention of tuberculosis in

131 " The difference in results is related to

HIV-1 infected people show conflicting results
the fraction of new cases of tuberculosis that are reactivation as opposed to new
infections. Where there are a large number of new infections, the prophylactic effect is
limited to the period that the drug is administered, which severely compromises cost-
effectiveness. However, where a large proportion of infections are reactivation, INH
prophylaxis is certainly cost-effective'*2. A study in Uganda testing the effects of a 6-
month daily INH regimen estimated that they were able to save $US24.16 per person
when secondary infection costs were considered'*?. An economic analysis that modeled
the benefits and costs of providing INH preventive therapy for TB in HIV-infected
persons in Zambia did not find cost-savings for the general population. Much of the
benefit derived from prevention of secondary cases of tuberculosis and modeling
suggested that the benefits would exceed the costs by a significant margin if it were given
to people such as teachers, prisoners, and healthcare workers who were at the greatest

133 Middle-income countries such as Thailand and South

risk of infecting many others
Africa appear to have higher costs (US$261.88 per tuberculosis episode and $890.50 per

patient cured respectively)'**. Studies to determine how much longevity or quality of life



is gained by prevention of tuberculosis have yet to be performed. One long-term study of
the effect of tuberculosis prophylaxis on overall mortality showed no survival benefit in
individuals randomized to received prophylaxis compared to individuals receiving
placebo, even though there were reductions in the incidence of tuberculosis and
tuberculosis was associated with an increased mortality'*>. This result may have
occurred because most of the people in the placebo arm received delayed prophylaxis, but
the study still raises questions about the long-term benefit of prophylaxis of tuberculosis
in HIV-linfected individuals. However, on balance it would seem reasonable that in
countries with a high prevalence of tuberculosis all HIV-1 infected individuals with CD4
counts of less than 400 should receive six months of INH prophylaxis, particularly if they
are tuberculin skin test positive. Further information and discussion on this subject can
be found in the Working Group Five paper on tuberculosis and HIV.

Nontuberculous mycobacterial infections are a common opportunistic infection in
North America and Europe but have not received much attention in low and middle-
income countries. While they occur'*®, their overall importance as a cause of morbidity
and mortality in developing countries is unclear. This may be either because this
infection is not a problem, or that it occurs as a preterminal event, or that the diagnostic
capacity for the infections is lacking. Prophylaxis for these infections cost US$ 25,000
per quality adjusted life year gain in North America'®’. There are no data from

developing countries, but this cost is unlikely to compare favourably to other measures.

Bacterial Infections

In sub-Saharan Africa, bacterial diseases such as Streptococcus pneumoniae, non-
typhoid salmonella, and shigella cause a great deal of morbidity and mortality in HIV
infected individuals®>!3*13° " These infections occur at an early stage in HIV-1 disease
and their prevention or treatment likely results in substantial increases in longevity.
Many of these infections can readily be prevented with inexpensive antimicrobial
prophylaxis. Two randomized clinical trials in West Africa assessed the effects of daily
prophylaxis with co-trimoxazole on adverse events and mortality' **'*!. The treatment
groups showed substantial reductions in adverse events and mortality in HIV-1 infected

individuals that seem to be primarily related to an effect on prevention of common



bacterial infections. In one of these studies, a 46% reduction in risk of mortality and
reductions in episodes of septicemia in people with HIV-1 infection who had already
experienced tuberculosis was observed'*’. receive co-trimoxazole prophylaxis daily.
Anglaret et al'*! reported a 57% reduction in the risk of severe adverse outcomes in HIV-
1 infected subjects randomized to daily co-trimoxazole prophylaxis. The cost of the
prophylaxis was US $ 1.50 monthly'*® or US$17.50 per year'*'. Although a formal cost-
effectiveness analysis has not been reported and the long-term effect on survival is not
known, this prophylactic regimen is almost certainly highly cost-effective. Although
there was no discernable gradation of beneficial effect with stage of HIV-1 disease in the
study reported by Anglaret et al'*', it is uncertain at this time as to the optimal point in
HIV-1 disease for beginning co-trimoxazole prophylaxis. In the absence of evidence it
would seem prudent to begin prophylaxis when CD4 counts are below 400. In spite of
the high cost-effectiveness and the potential benefit of this intervention, the scale of its
implementation is small. This is one intervention that could be implemented fairly
readily at scale (ie. little infrastructure or training needed) that could yield a significantly
increased longevity and improved the quality of life. However, enthusiasm for
implementing this regimen has recently been put into question by the results of another
trials of co-trimoxazole prophylaxis from Senegal where no survival benefit and no effect
on the occurrence of severe clinical events was found in HIV-1 infected subjects with
CD4 counts below 400/ul and placebo recipients' *. It is very important that the
conflicting results of these three prophylaxis trials be explained through further analysis
and that further research on this approach is conducted.

There has also been interest in the prevention of pneumococcal infection by
vaccination. A trial in Uganda assessed the efficacy of vaccination against Streptococcus
pneumoniae for people with HIV'**. Unfortunately, the 23-valent pneumococcal

polysaccharide vaccination was shown to be ineffective in this population.

Prophylaxis of Parasitic Infections
While Pneumocystis carinii pneumonia (PCP) is one of the leading causes of
AIDS-related deaths in industrialized countries, it has been generally regarded as

uncommon among HIV-infected individuals in Africa. However, studies in South Africa



and Malawi found that PCP was present in about 10%-15% of the HIV positive children
studied'**1*°. A further study in Zimbabwe found that 33% of HIV-positive adults
measured were co-infected with PCP'#°. In contrast to these findings, an autopsy study
from Abidjan found that only 4% of cadavers of HIV positive individuals had PCP*°. Tt
was hypothesized that the reason for the low prevalence of PCP (and CMV and
lymphoma) in Cote d’Ivoire was that most patients had succumbed to other infections
before they reached the stage of disease when PCP is most frequent.

For over a decade, the value of PCP prevention has been recognized in
industrialized countries. Patients who receive either trimethoprim-sulfamethoxazole (co-
trimoxazole) or aerosolized pentamidine prophylaxis have a statistically significantly
decreased risk of new or recurrent PCP. Consistent use of either drug is associated with
improved overall survival'*’. PCP prophylaxis has also been discontinued in many
patients on successful HAART regimens®®.

Prophylaxis of PCP is also quite inexpensive. As noted above, a study in Cote
d’Ivoire reported that a daily dose of co-trimoxazole (800 mg trimethoprim and
sulfamethoxazole 160 mg) cost only US$1.50 per month. The cost of treatment for PCP
was estimated to be US$8 in sub-Saharan Aftica and US$270.76 in Thailand**.

Co-trimoxazole is also the recommended prophylaxis for prevention of
toxoplasmosis. This protozoan has been found to be prevalent in HIV positive patients in
Burkina Faso (25.4%), Mexico (32% of those with HIV and neurological complications),
and Thailand (23.2%)'**:!4%15% " Extrapolation from studies in North America and Europe
suggests that that prophylaxis with co-trimoxazole will improve people’s health and
extend life by protecting against several infections, which would add to the cost-

effectiveness of co-trimoxazole prophylaxis.

Prophylaxis of Fungal Infections

Mucosal infection with Candida albicans is a major cause of suffering in
HIV-1 infected individuals. Infections of the vagina, mouth and esophagus can be
extremely debilitating, but are infrequently a direct cause of death. Once a first episode
has occurred there is a substantial chance of recurrence. Prophylaxis with low cost

antifungal agents such as nystatin may be effective early in the disease'>'. Once weekly



doses of flucozanole have been effective at preventing candidia in patients at advanced

stages of the AIDS process' >

, although this drug is very expensive. It is unclear as to
whether there is any survival benefit to prophylaxis of candidal infection, although
anecdotaly quality of life is improved. Azole drugs have also been used to reduce the
frequency of cryptococcal disease in people in the later stages of the AIDS disease
process'>*. This requires life long prophylaxis and is probably not practicable because of
cost. In addition, drug resistance has been occurring, partly due to the widespread and
long-term use of azole drugs for treating and preventing candidiasis. In terms of the
practical use of antifungal prophylaxis, prophylaxis of individuals with recurrent episodes
of oral or esophageal candidiasis with nystatin would be a reasonable approach until

more data are available.

Prophylaxis of Viral Infections

Recurrent or persistent viral infections such as Herpes Simplex Virus type 1 and
type 2, Varicella Zoster Virus and cytomegalovirus produce severe and debilitating
disease in HIV-1 infected individuals. Prophylaxis with antiretroviral agents can prevent
reactivations of these infections but require life long administration of the prophylaxis,
unless there is improvement in immune function. There have been no studies of their
cost effectiveness in low and middle-income countries and it is unclear as to whether they
increase survival, although they certainly increase the quality of life. Prophylaxis is
expensive and their role in the care of AIDS in developing countries is unclear at this

time.

Vaccines Preventable Opportunistic Infections

There are several vaccines that protect against infections that are prevalent in HIV
positive people in developing countries. However, there are still questions about the
efficacy of vaccines in people at different stages of the HIV/AIDS disease process*®:'>>.
More research is needed to understand the possible effectiveness and cost-effectiveness
of vaccines to prevent other diseases such as hepatitis B, measles or herpes simplex virus

for people with HIV/AIDS.



Treatment of OIs

Variations in disease stage, co-morbidity, antiviral drug use and costs of therapy
in low and middle-income countries make it difficult to generalize about the costs of
treatment of Ols. In spite of this, there are examples of care initiatives that have been
effective and cost effective in reducing Ols and improving the quality of life and

longevity of people with HIV/AIDS.

Treatment of Tuberculosis

In situations where adherence to drug regimens may be difficult, the World
Health Organization recommends the Directly Observed Treatment Shortcourse (DOTS)
programme. This programme has been shown to improve the access and efficacy of TB

treatment worldwide'>!>7

. A study measuring the DOTS treatment outcomes in South
Africa found that 97% of the HIV-infected participants who adhered to the therapy were
cured'*®. Therapy of tuberculosis is highly cost-effective in AIDS, although no studies of
the impact on survival have been performed (because withholding treatment is unethical)
survival is almost certainly prolonged because tuberculosis begins to occur relatively

early in HIV-1 disease. Therapy of tuberculosis also prevents transmission of the
infection to the population and so is a public good as well. Further discussion of therapy

of tuberculosis is found in the Working Group Five paper on tuberculosis.

Treatment of Bacterial Infections

As noted above, infection with common bacteria, particularly Streptococcus
pneumoniae and non-typhoidal salmonella are major causes of mortality in HIV-1
infected individuals. These infections are readily treatable with relatively inexpensive
antimicrobial agents such as penicillin and ciprofloxacin. Unfortunately, high levels of
antibiotic resistance have been measured in resource poor populations'>® where testing
for resistance cannot be routinely done and monitoring for adherence to therapy is
difficult. For example, resistance to ampicillin (79%), co-trimoxazole (72%) and
gentamicin (55%) was found in a study of HIV positive children with bacteremia in

60

Malawi'®°. Oftentimes, HIV positive people will have recurrent bacterial infections. A



study in South Africa discovered that 69% of children who were being treated for
concurrent HIV and pneumococcal bacteremia had recently received a course of
antibiotics for a previous infection'*”. Prophylaxis against further episodes of infection
should be considered. These infection begin to occur relatively early in the course of
HIV-1 infection and so treatment yields considerable gains in high quality survival time
and although formal analysis has not been performed they are almost certainly highly
cost-effective. The cost of treating an episode of septicemia in Africa is estimated to be

US$60*!.

Treatment of Parasitic Infections

Pneumocystis carinii pneumonia is readily treatable with co-trimoxazole. The main
challenge of therapy of this infection in developing countries is making a diagnosis in the
absence of laboratory support. Once and individual has experienced an episode of
Pneumocystis the chances of recurrence are high and life long prophylaxis of recurrence
is highly recommended. Toxoplasma encephalitis is the main other parasitic Ol. Once
again diagnosis of this infection is challenging in the absence of laboratory support.
Toxoplasma encephalitis is associated with a high mortality'®', even in developed
countries'®>. Recurrences of encephalitis are also frequent and life long suppressive
therapy is indicated. Overall the effect of treating toxoplasma encephalitis on longevity

are unclear.

Treatment of Fungal Infections

Candidiasis effects about 53% of HIV positive people globally'. This fungal
infection may occur in the mouth (thrush), eyes, esophagus, digestive tract, vagina or on
the skin. Candidiasis can be treated with localized medications such as oral lozenges and
mouthwashes, vaginal creams or topical ointment. If used early on in the disease process,
treatment of esophageal candidiasis with gentian violet can be effective. A study from
Kinshasa in the early 1990’s found that it was also relatively inexpensive, costing only
US$0.50 per treatment course' .

Treatment for oral thrush is estimated to cost US$2.00 in sub-Saharan Africa and

US$2.48 in Thailand per episode. Esophageal thrush is much less prevalent and costs



US$10.00 in sub-Saharan Africa and US$4.96 per episode in Thailand. People with
AIDS are likely to experience reoccurrence of esophageal candidiasis within12 months of

164 and the cost effectiveness of the

treatment (regardless of which antifungal is used)
therapy is unclear. The cost of treating cryptococcal disease which is prevalent

throughout the world, is estimated to be US$1,741.40*2. There are high occurrence rates
of this infection and maintenance therapy with expensive antifungal drugs is required'®’.

The cost-effectiveness of therapy has not been assessed.

Penicillium marneffei has recently become a serious threat to HIV-positive people
in South East Asia and the southern part of China'®®. Most patients in a study in Thailand
responded to treatment of this potentially lethal fungal infection with amphotericin B
followed by itraconazole'®’. Cost for treatment of penicilliosis is estimated to be
US$697.40*. Maintenance of Penicillium marneffei with itraconazole has also been
shown to be required for this infection. While over 50 percent of patients normally
relapse after the initial treatment within six months, none of the patients that were given

prophylactic itraconazole had a relapse within one year'®®. Cost effectiveness analysis

has yet to be performed.

Treatment of Viral Infections

Varicella-zoster virus, the Herpes simplex viruses and Cytomegalovirus all can
produce severely debilitating and sometime life threatening infections in people with
HIV-1 infection. Varicella-zoster virus reactivations occur early in the course of HIV-1
infection and are usually self-limited and can be managed symptomatically. However, a
case could be made for treatment with antiviral drugs such a acyclovir if the infection is
life threatening or threatens vision, since the therapy is short term and the chances of
several years of relatively healthy life after an episode of zoster are excellent. Severe oral
or genital reactivations of Herpes simplex virus infection are difficult to manage and
while they respond to antiviral therapy there is a high frequency of recurrence and
maintenance therapy is required unless there is improvement in immune function.
Cytomegalovirus retinitis occurs at very advanced stages of AIDS. Therapy with
extremely expensive drugs such as ganciclovir can be effective but its cost-effectiveness

is very questionable.



PALLIATIVE CARE FOR THE TERMINALLY ILL

As there is no cure for HIV disease, it could be argued that all care for people

with AIDS is palliative'®

. The goal of AIDS palliative care is to slow the course of the
opportunistic infections, preserve a high level of quality of life, and prepare for a peaceful
death. Alleviating pain, relieving other symptoms, training carers and providing spiritual
and psychological support are interventions that can assist individuals and families

through the difficult final stages of the disease. They ease and dignify the end of life.

Symptom Relief

Many different kinds of pain are encountered in the HIV/AIDS disease processes,
particularly in the advanced stages. Pain in people with AIDS is normally associated
with an underlying infection'”°. Other sources of pain may be ulcers, headaches,
inflammation and skin problems. Obviously, if the underlying causes of pain could be
managed the pain would be alleviated. However, diagnosing and treating the underlying
cause may be difficult in some settings and may require costly therapies, that are simply
not available. In this case simple pain management, although not ideal, provides some a
welcome relief.

The location and severity of the pain dictate which treatments are appropriate.
Medications such as aspirin or acetaminophen are useful for mild pain. These drugs are
estimated to cost about $1.12 per episode**. More severe pain may be treated with
codeine or morphine. These more potent drugs are expected to cost about US$14.00 per
episode. Unfortunately, many analgesics that are used for palliative care in
industrialized countries are not legally available in resource-poor countries due to strict
international controls on narcotics*.

Fever is one of the most prevalent symptoms experienced by people with AIDS'"!
and may also be a sign of underlying opportunistic infections. Acetaminophen, drinking
fluids and bathing in tepid water can alleviate discomfort and adverse effects caused by
increased body temperature. The estimated cost of treating an episode of fever is

US$0.60*2.



Diarrhea lasting longer than one month occurs in an estimated 50% of people with
AIDS in Africa®’. Episodes of diarrhea may be associated with parasites or enteric

viruses' ’?

or a side effect of a medication. Whenever possible, the underlying cause
should be identified and treated. However, in studies from several East African
countries, the cause for a significant number of episodes of diarrhea in HIV-positive
patients was unclear' **'7*!7% " Effective symptomatic treatment of diarrhea include taking
medications such as kaopectate to decrease the frequency and amount of stools. More
importantly, liquids and nutritious foods are needed to replenish the lost fluids and
nutrients. Diarrheal treatment is estimated to cost US$13.00 per episode*?.

Nausea and vomiting are prevalent in people with AIDS and can contribute to
anorexia and weight loss. The underlying cause such as reactions to medications,

infections or tumors!”°

should be identified and treated. Temporarily, antiemetics or
ginger can be used to control the vomiting. Fluids should be encouraged to keep the
patient hydrated. Cost of treatment for an episode of nausea is estimated to be US$1.75
per episode*?.

Approximately 90% of people with HIV have some form of skin condition' ’°.
These problems may include infections, drug reactions, scabies, pressure sores or
cancers. Skin often becomes dry in the late stages of AIDS due to persistent diarrhea,
vomiting and malabsorption. Anti-pruritic agents such as calamine lotion and
antihistamines such as chloropheniramine tablets can be used to ease itchy skin rashes.
The cost of treating an episode of skin rash is estimated to be US$2.00*2,

Respiratory problems are prevalent in people with AIDS in developing countries
due to the frequent occurrence of tuberculosis, PCP and bacterial pneumonia. Cough and
shortness of breath are often alleviated with treatment of the underlying infections.
Symptoms may be relieved with cough suppressants, hot vapors or analgesics' '*. Seating
the patient in an upright position may also allow them to breathe easier.

As the disease process advances, many people with AIDS will experience
cachexia, a general weakness due to malnutrition, diarrhea, and immune system
activation. Improved nutrition and treatment of diarrhea can help to limit the effects of

wasting and prevent cachexia'’®.



Improving Nutrition and Hydration

Even in industrialized countries, people with HIV often have micronutrient
deficiencies. Adequate nutrition and hydration are associated with better outcomes in
HIV positive patients in people who use injection drugs in the United States'””. Many
people in developing countries have generally poor nutrition, but the problem can be
intensified with HIV due to oral and esophageal infections, nausea, diarrhea and
economic vulnerability.

The association of nutritional deficiencies and AIDS has prompted several studies
of the effect of nutritional supplementation on AIDS. Iron, vitamins A and E, selenium
and zinc supplementation have all been assessed as possible treatments for people with
HIV. A study in Zambia found that while low serum concentrations of vitamins A and E
were accurate predictors of early death, supplementation of multivitamins did not
influence morbidity or mortality' ®. Conversely, a study in Tanzania found that providing
vitamin A supplements to children with pneumonia reduced mortality by more than half
179 Increasing caloric intake has also been hypothesized as an intervention for people
with HIV/AIDS. A study in Switzerland found that providing oral arginine and fatty
acids to people with HIV increased their body weight but did not improve their CD4
counts, viremia or any immunological parameter measured'®’. A US study found that
caloric supplements did not increase the average weight in people with HIV beyond that

181 " Thus while it seems sensible to maintain

offered by vitamin and mineral supplements
good nutrition the evidence that specific interventions, apart from vitamin A
supplementation in HIV infected children with pneumonia, have a significant impact is

mixed.

Support of Care Givers

As AIDS progresses, the need for demanding physical care increases. Diarrhea,
nausea, nutritional needs and loss of income put enormous pressures on families.
Furthermore, families may be isolated, stigmatized, and lacking information about how to
care for their ill family member in the home. Many times people attempt to admit their

relative to hospital. Unfortunately, hospitals and clinics are already overburdened with



an estimated 190% bed occupancy rate in some areas' *2. The cost for one day in hospital
as an inpatient is estimated to be US$7.25 per day in sub-Saharan Africa and US$ 22.44
in Thailand*.

In an effort to alleviate the overburdening of hospitals and reduce costs, there
have been many attempts to strengthen home-based care services. A Zimbabwean study
estimated the cost of home-based care in urban environments to be between US$16 and
US$23 per visit'®*. In rural areas, the cost increased to between US$38 and US$42. The
rise in the rural area cost was attributed to travel time. As many health care workers in
sub-Saharan Africa travel by foot, up to 75% of the total cost per home visit can be used

up getting to the patient’s home'*

. The efficacy of home-based care is unknown but it
does not seem to result in significant overall cost savings. It may shift the burden of costs
from the public to the private sector to some extent, depending on how health care is
funded.

In home based care programs, family members who have little or no training or
support provide much of the care. Community groups, religious institutions, NGOs and
local health care workers are often willing to assist with care and supplies but the needs
in many areas have become too great. Training community and family members to
deliver simple palliative care treatments may be a cost-effective way to improve the
quality of life of people with AIDS in developing countries, although there is little

systematic study of this question. Development of instructional reading materials might

be appropriate in areas of high literacy.

Spiritual and Psychosocial Support

As we examine interventions to improve the quality of life for people with AIDS,
we must look at the needs of their whole being. Meeting the spiritual and psychological
needs may be the most important components of health to the individual as they prepare
for their death. Oftentimes in developing countries, people are first diagnosed as having
HIV/AIDS when they are already very sick. Time from diagnosis to death may be very
short.



Issues such as the HIV status of their partner(s), and children, funeral costs, and
spousal land rights etc. may need to be addressed. Community groups can assist in
providing information about orphan care, income generating activities and legal rights.
Many people also need spiritual support as they prepare for death. Psychosocial support
from counselors, religious leaders, health care staff and community members is a vital

part of the essential care of people with HIV/AIDS (UNAIDS, 2000 Report on the).

Constraints to Scaling up

A number of ways of improving the quality of lives for people with HIV/AIDS in
developing countries have been identified since global recognition of the epidemic in the
early 1980’s. Unfortunately, creating effective clinical and social programmes to meet
the needs of HIV positive citizens in many countries has not happened. The reasons for
this are complex and vary across the regions. However, there are certain constraints to
scaling up care programmes for those with HIV that are consistent across many
developing countries.

The epidemic tends to begin in populations that are marginalized and may be
operating outside the law such as injection drug uses (IDUs) and female sex workers
(FSWs). Governments that prioritize care and prevention in these groups may appear to
be supporting the illegal activity. As the epidemic spreads to the larger population,
health care systems become overwhelmed with patients who are suffering from persistent
opportunistic infections'®2. In some countries such as Tanzania (4.1 doctors and 85
nurses per 100,000 people), Indonesia (16 doctors and 50 nurses per 100,000 people), and
India (48 doctors and 45 nurses per 100,000 people), the ratio of health care workers to
patients is very low' **.

Before people can receive care for HIV, they must know that they are HIV
positive. Unfortunately many people in developing countries are not aware of their status
until they are very ill'®>. Access to reliable voluntary counseling and testing is severely
limited in many countries. Even when people are tested, many do not return to find out
the results of the test>'. There are a number of reasons why people are unwilling to learn

their HIV status. Tests may not be accurate due to the unrefrigerated storage of reagents,



the use of kits beyond their date of expiry, and human error' *®'®7_ " If treatment and
secondary prevention mechanisms are not available and known about, many people will
not see any benefit to being tested '3%. Furthermore, denial of the existence of HIV will
also add to the resistance to HIV testing.

Once someone knows that they are HIV positive and seeks care, they may find
that the appropriate drugs are out of reach financially. Although the benefits of drugs like
cotrimoxazole, INH and ARVs are recognized, access to even the most inexpensive of
them is far from universal. The reasons for this may include breaks in the distribution
systems, poor storage, short dating, and cost>!. In addition to the costs of drugs there are
significant costs to accessing the health care systems in many countries. Health care
systems have been going through major adjustments over the past decade'®®. The
patient’s portion of cost of care has risen in many places as governments have initiated
cost sharing programmes. Care of any kind may be associated with a user fee causing
the poorest people to delay or forgo treatment'®®. The time and money spent on travel
and time of work and necessary blood tests etc are also substantia[**"r! Beokmark not defined.

In time the emergence of resistance of HIV to ARV and bacterial opportunistic
infections to antibiotics will limit the effectiveness of the drugs. This will be exacerbated
by poor adherence to therapy or interruptions in treatment due to unavailability of

100,160,191
drugs "7

Conclusion

Many of the needs of HIV-positive people in low to middle income countries are
not being met. There is now much that can be done to increase the life span of HIV
infected individuals and improve its quality. The costs for these measures, as discussed
in this paper, ranges from US$0.50 for treatment of oral thrush to up to US$ 1,200 for
HAART. Although the issue of availability of ARV has received much attention, basic
drugs for treatment or prevention of opportunistic infections are often not available. Of
course knowing the cost is meaningless unless they have an important impact on the
quality of life or its length. We need systematic evaluation of the impact of these

different interventions value so that the most those interventions have on the quality of



life is known. It may be helpful to compare the impact between interventions such as co-
trimoxazole and HAART, or even improved nutrition and sanitation and HAART.
Priorities within countries must be based on the ability to sustain lasting benefit to the
population. ARV is the gold standard for HIV care and should be implemented in areas
where reliable drug distribution and monitoring can be carried out, and where it makes
economic sense. In regions where there is the capacity to deliver these complex regimens
and the cost yields rational benefits, they should be offered. However, where the
economic and logistical reality does not allow for such treatments, holistic approaches to
providing care and prevention must be designed in strategic and compassionate ways to
meet the needs that are important to the individual and family.

The whole issue of better access to therapy for people with HIV and AIDS also
needs to viewed in the context of the entirety of health problems in poor and middle
income countries. There are many life-saving treatments that are not available in
developing countries for a variety of reasons. Chemotherapy for cancer, dialysis, and
cataract surgery are beyond the reach of many people living in resource poor areas. At
the same time, many people do not have access to clean water, food, treatment for
malaria, respiratory and diarrheal diseases. Realistic priorities must be set to avert the
largest amount of suffering and death in low and middle-income countries of the world.

Finally, the pressing issue of how best to care for the many millions of HIV
infected people in low and middles income countries must not divert resources and effort
from prevention of new HIV infections. We must continue to push for the widespread
implementation of effective interventions, work on developing new strategies for

interruption of HIV transmission and redouble efforts to develop HIV vaccines.

References

1. UNAIDS: AIDS epidemic update: December 2000 Geneva: UNAIDS/WHO December, 2000.
World Bank (2000). A World Free of Poverty: The World Bank Group in Africa
http://www.worldbank.org/afr/overview.pdf (Last Updated: 09/19/00).

3. Saag, MS (1997). Clinical Spectrum of Human Immunodeficiency Virus Diseases, Chapter 13 in
AIDS: Biology, Diagnosis, Treatment and Prevention, fourth edition. DeVita VT, Rosenberg SA,
Hellman S, Lippincott (Eds), Philadelphia.



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hofer CB, Harrison LH, Struchiner CJ, Moreira RI, do Lago RF, de Melo MF,Schechter M J.
Acute retrovirus syndrome among prospectively identified homosexual men with incident HIV
infection in Brazil. J Acqui Immune Defic Syndr;25:188-91.

Pantaleo,G Cohen, O Graziosi, C Vaccarezza, M Paolucci, S Demarest, F and Fauci, AS (1997).
Chapter 4 in AIDS: Biology, Diagnosis, Treatment and Prevention, fourth edition edited by
DeVita VT, Rosenberg SA, Hellman S, Lippincott, Philadelphia.

Centers for Disease Control and Prevention (1993). 1993 Revised Classification System for HIV
Infection and Expanded Surveillance Case Definition for AIDS Among Adolescents and Adults.
Morbidity and Mortality Weekly Report - December 18, 1992.

American Public Health Association 2000.

MacDonell KB, Chmiel JS, Poggensee L, Wu S, Phair JP. Predicting progression to AIDS:
combined usefulness of CD4 lymphocyte counts and p24 antigenemia. Am J Med 1990;89:706-
12.

Phair JP. Determinants of the natural history of human immunodeficiency virus type 1 infection.
J Infect Dis 1999;179 Suppl 2:S384-6.

Veugelers PJ, Page KA, Tindall B, Schechter MT, Moss AR, Winkelstein WW Jr, Cooper DA,
Craib KJ, Charlebois E, Coutinho RA, et al. Determinants of HIV disease progression among
homosexual men registered in the Tricontinental Seroconverter Study. 4Am J Epidemiol
1994;140:747-58.

Vergis EN, Mellors JW. Natural history of HIV-1 infection. Infect Dis Clin North Am
2000;14:809-25.

Li Y, McDonald AM, Dore GJ, Kaldor JM. Improving survival following AIDS in Australia,
1991-1996. National HIV Surveillance Committee. AIDS 2000;14:2349-54.

Brettle RP, McNeil AJ, Burns S, Gore SM, Bird AG, Yap PL, MacCallum L, Leen CS,

Richardson AM. Progression of HIV: follow-up of Edinburgh injecting drug users with narrow
seroconversion intervals in 1983-1985. AIDS. 1996;10:419-30.

Deschamps MM, Fitzgerald DW, Pape JW, Johnson WD Jr. HIV infection in Haiti: natural
history and disease progression. AIDS?2000;14:2515-21.

Taha TE, Graham SM, Kumwenda NI, Broadhead RL, Hoover DR, Markakis D, van Der Hoeven
L, Liomba GN, Chiphangwi JD, Miotti PG. Morbidity among human immunodeficiency virus-1-
infected and uninfected African children. Pediatrics 2000;106:E77.

Anzala OA, Nagelkerke NJ, Bwayo JJ, Holton D, Moses S, Ngugi EN, Ndinya-Achola JO,
Plummer FA. Rapid progression to disease in African sex workers with human immunodeficiency
virus type 1 infection. J Infect Dis 1995;171:686-9.

Barnhart HX, Caldwell MB, Thomas P. Natural history of human immunodeficiency virus
disease in perinatally infected children: an analysis from the Pediatric Spectrum of Disease
Project. Pediatrics 1996;97:710-716.

Blanche S, Newell M-L, Mayaux M-J. Morbidity and mortality in European children vertically
infected by HIV-1: the French Pediatric HIV Infection Study Group and European Collaborative
Study. J Acquir Imm Def Synd Hum Retrovir 1997; 14:442-450.

French N, Mujugira A, Nakiyingi J, Mulder D, Janoff EN, Gilks CF. Immunologic and clinical
stages in HIV-1-infected Ugandan adults are comparable and provide no evidence of rapid
progression but poor survival with advanced disease. J Acquir Imm Def Synd 1999;22:509-16.
Morgan D, Maude GH, Malamba SS, Okongo MJ, Wagner HU, Mulder DW, Whitworth JA.
HIV-1 disease progression and AIDS-defining disorders in rural Uganda. Lancet 1997;350:245-
50.

Kilmarx PH, Limpakarnjanarat K, Kaewkungwal J, Srismith R, Saisorn S, Uthaivoravit W, Young
NL, Mastro TD. Disease progression and survival with human immunodeficiency virus typel
subtype E infection among female sex workers in Thailand. J Infect Dis 2000;181:1598-606.
Hewitt Rg, Parsa N, Gugino L. Women’s health. The role of gender in HIV progression. AIDS
Read 2001 11;29-33.

Baum MK, Shor-Posner G, Lu Y, Rosner B, Sauberlich HE, Fletcher MA, Szapocznik J, Eisdorfer
C, Buring JE, Hennekens CH. Micronutrients and HIV-1 disease progression. AIDS
1995;9:1051-6.



24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Timbo BB, Tollefson L. Nutrition: a cofactor in HIV disease. J Am Dietary Assoc
1994;94:1018-22.

Bentwich Z, Maartens G, Torten D, Lal AA, Lal RB. Concurrent infections and HIV
pathogenesis. AIDS 2000;14:2071-81.

Chaisson RE, Keruly JC, Moore RD. Race, sex, drug use, and progression of human
immunodeficiency virus disease. N Engl J Med 1995;333:751-6.

Del Amo J, Petruckevitch A, Phillips A, Johnson AM, Stephenson J, Desmond N, Hanscheid T,
Low N, Newell A, Obasi A, Paine K, Pym A, Theodore CM, De Cock KM. Disease progression
and survival in HIV-1-infected Africans in London. 4IDS 1998;12:1203-9.

Anzala OA, Simonsen JN, Kimani J, Ball TB, Nagelkerke NJD, Ngugi EN, Bwayo JJ, Plummer
FA. Acute sexually transmitted infections increase HIV-1 plasma viremia, plasma Th2 cytokines
and decrease CD4 counts. J Infect Dis 2000; 182-459-66.

Clavel F, Guetard D, Brun-Vezinet F, Chamaret S, Rey MA, Santos-Ferreira MO, Laurent AG,
Dauguet C, Katlama C, Rouzioux C, et al. Isolation of a new human retrovirus from West African
patients with AIDS. Science 1986;233:343-6.

Marlink R, Kanki P, Thior I, Travers K, Eisen G, Siby T, Traore I, Hsieh CC, Dia MC, Gueye EH,
et al. Reduced rate of disease development after HIV-2 infection as compared to HIV-1. Science
1994;265:1587-90.

Schim van der Loeff MF, Aaby P. Towards a better understanding of the epidemiology of HIV-2.
AIDS 1999;13 Suppl A:S69-84.

Dufoort G, Courouce AM, Ancelle-Park R, Bletry O. No clinical signs 14 years after HIV-2
transmission via blood transfusion. Lancet 1988;2:510.

Matheron S, Mendoza-Sassi G, Simon F, Olivares R, Coulaud JP, Brun-Vezinet F. HIV-1 and
HIV-2 AIDS in African patients living in Paris. AIDS. 1997;11:934-6.

Poulsen AG, Aaby P, Larsen O, Jensen H, Naucler A, Lisse IM, Christiansen CB, Dias F, Melbye
M. 9-year HIV-2-associated mortality in an urban community in Bissau, west Africa. Lancet
1997;349:911-4.

Kaplan JE, Masur H, Holmes KK, Wilfert CM, Sperling R, Baker SA, Trapnell CB, Freedberg
KA, Cotton D, Powderly WG, et al. SPHS/IDSA guidelines for the prevention of opportunistic
infections in persons infected with human immunodeficiency virus: an overview. USPHS/IDSA
Prevention of Opportunistic Infections Working Group. Clin Infect Dis 1995;21 Suppl 1:S12-31.
Lucas SB, Hounnou A, Peacock C, Beaumel A, Djomand G, N'Gbichi JM, Yeboue K, Honde M,
Diomande M, Giordano C, et al. The mortality and pathology of HIV infection in a west African
city. AIDS 1993;7:1569-79.

Kaplan JE, Hu DJ, Holmes KK, Jaffe HW, Masur H, De Cock KM. Preventing opportunistic
infections in human immunodeficiency virus-infected persons: implications for the developing
world. Am J Trop Med Hyg 1996:55:1-11.

Gilks CF, Brindle RJ, Otieno LS, Simani PM, Newnham RS, Bhatt SM, Lule GN, Okelo GB,
Watkins WM, Waiyaki PG, et al. Life-threatening bacteraemia in HIV-1 seropositive adults
admitted to hospital in Nairobi, Kenya. Lancet 1990;336:545-9.

Grant AD, Djomand G, Smets P, Kadio A, Coulibaly M, Kakou A, Maurice C, Whitaker JP,
Sylla-Koko F, Bonard D, Wiktor SZ, Hayes RJ, De Cock KM, Greenberg AE. Profound

immunosuppression across the spectrum of opportunistic disease among hospitalized HIV-infected

adults in Abidjan, Cote d'Ivoire. AIDS 1997;11:1357-64.

Jones N, Huebner R, Khoosal M, Crewe-Brown H, Klugman K. The impact of HIV on
Streptococcus pneumoniae bacteraemia in a South African population. AIDS 1998;12:2177-84.
Dye C, Scheele S, Dolin P, Pathania V, Raviglione MC. Consensus statement. Global burden of
tuberculosis: estimated incidence, prevalence, and mortality by country. WHO Global
Surveillance and Monitoring Project. JAMA 1999;282:677-86.

World Bank (1997). Confronting AIDS: Public Priorities in a Global Epidemic Washington:
Oxford University Press.

Wu YL, Chang CC, Chang HC, Yang CH, Liao ST. Clinical experience of HIV/AIDS in a
municipal hospital in Taiwan. J Microbiol Immunol Infect. 1997;30:84-95.

Vanittanakom N, Sirisanthana T. Penicillium marneffei infection in patients infected with human
immunodeficiency virus. Curr Top Med Mycol 1997;8:35-42.



45.

46.

47.

48.

49.

50.

5L
52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Duong TA. Infection due to Penicillium marneffei, an emerging pathogen: review of 155 reported
cases. Clin Infect Dis 19961;23:125-30.

Chokephaibulkit K, Chuachoowong R, Chotpitayasunondh T, Chearskul S, Vanprapar N,
Waranawat N, Mock P, Shaffer N, Simonds RJ. Evaluating a new strategy for prophylaxis to
prevent Pneumocystis carinii pneumonia in HIV-exposed infants in Thailand. Bangkok
Collaborative Perinatal HIV Transmission Study Group. 4IDS 2000;14:1563-9.

Volkow P, Ponce de Leon S, Calva J, Ruiz-Palacios G, Mohar A. Transfusion associated AIDS in
Mexico. Clinical spectrum, conditional latency distribution, and survival. Rev Invest Clin
1993;45:133-8.

Murillo J, Castro KG. HIV infection and AIDS in Latin America. Epidemiologic features and
clinical manifestations. Infect Dis Clin North Am 1994;8:1-11.

Mohar A, Romo J, Salido F, Jessurun J, Ponce de Leon S, Reyes E, Volkow P, Larraza O, Peredo
MA, Cano C, et al. The spectrum of clinical and pathological manifestations of AIDS in a
consecutive series of autopsied patients in Mexico. AIDS 1992;6:467-73.

Conde MB, Soares SL, Mello FC, Rezende VM, Almeida LL, Reingold AL, Daley CL, Kritski A.
Comparison of sputum induction with fiberoptic bronchoscopy in the diagnosis of tuberculosis.
Experience At an acquired immune deficiency syndrome reference center in Rio de Janeiro,
Brazil. Am J Resp Crit Care Med 2000;162:2238-40.

UNAIDS (1998). Access to Drugs, UNAIDS Technical Update October, 1998.

Reiter GS, Kudler NR. Palliative care and HIV, part I: Ols and cancers.AIDS Clin Care 1996
8:21-2, 26.

Cohen SR, Hassan SA, Lapointe BJ, Mount BM. Quality of life in HIV disease as measured by
the McGill quality of life questionnaire. AIDS 1996;10:1421-7.

Cohen C, Revicki DA, Nabulsi A, Sarocco PW, Jiang P. A randomized trial of the effect of
ritonavir in maintaining quality of life in advanced HIV disease. Advanced HIV Disease
Ritonavir Study Group. 4IDS 1998;12:1495-502.

McDonnell KA, Gielen AC, O’Campo P, Burke JG. Using the quality of life measure to capture
areas of unmet need among HIV-positive and HIV-negative women. National HIV Prevention
Conference, Abstract 478.

Hays RD, Cunningham WE, Sherbourne CD, Wilson IB, Wu AW, Cleary PD, McCaffrey DF,
Fleishman JA, Crystal S, Collins R, Eggan F, Shapiro MF, Bozzette SA. Health-related quality of
life in patients with human immunodeficiency virus infection in the United States: results from the
HIV Cost and Services Utilization Study. 4m J Med 2000;108:714-22.

Nieuwkerk, PT Reijers, MA Weigel, HM Lange, MJ and Sprangers, MA. Quality of Life in
Maintenance versus Prolonged Induction Therapy for HIV. JAMA 2000;284:178-9.

Fischl MA, Richman DD, Grieco MH, Gottlieb MS, Volberding PA, Laskin OL, Leedom JM,
Groopman JE, Mildvan D, Schooley RT, et al.. The efficacy of zidothymidine (AZT) in the
treatment of patients with AIDS and AIDS-related complex. A double-blind, placebo-controlled
trial. N EnglJ Med 1987;317:185-91.

Pinching AJ, Helbert M, Peddle B, Robinson D, Janes K, Gor D, Jeffries DJ, Stoneham C,
Mitchell D, Kocsis AE, et al. Clinical experience with zidovudine for patients with acquired
immune deficiency syndrome and acquired immune deficiency syndrome-related complex. J
Infect Dis 1989;Suppl 1:33-40.

Dournon E, Matheron S, Rozenbaum W, Gharakhanian S, Michon C, Girard PM, Perronne C,
Salmon D, De Truchis P, Leport C, et al. Effects of zidovudine in 365 consecutive patients with
AIDS or AIDS-related complex. Lancet 1988;ii:1297-302.

Barry M, Howe JL, Ormesher S, Back DJ, Breckenridge AM, Bergin C, Mulcahy F,

Beeching N, Nye F. Pharmacokinetics of zidovudine and dideoxyinosine alone and in
combination in patients with the acquired immunodeficiency syndrome. BrJ Clin Pharmacol.
1994 ;37:421-6.

Spruance SL, Pavia AT, Mellors JW, Murphy R, Gathe J Jr, Stool E, Jemsek JG, Dellamonica P,
Cross A, Dunkle L. Clinical efficacy of monotherapy with stavudine compared with zidovudine
in HIV-infected, zidovudine-experienced patients. A randomized, double-blind, controlled trial.
Bristol-Myers Squibb Stavudine/019 Study Group. Ann Intern Med 1997;126:355-63.



63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Montaner JS, Schechter MT, Rachlis A, Gill J, Beaulieu R, Tsoukas C, Raboud J, Cameron B,
Salomon H, Dunkle L, et al. Didanosine compared with continued zidovudine therapy for HI'V-
infected patients with 200 to 500 CD4 cellss/mm3. A double-blind, randomized, controlled trial.
Canadian HIV Trials Network Protocol 002 Study Group. Ann Intern Med 1995;123:561-71.
Tashima, KT and Flanigan, TP. Antiretroviral Therapy in the Year 2000. Infect Dis Clin North
Am 2000; 14:827-849.

Joint Concorde and Opal Coordinating Committee. Long-term follow-up of randomized trials of
immediate versus deferred zidovudine in symptomfree HIV infection. AIDS 1998;12:1259-65.
Paterson, Swindells, Mohar. How much adherence is enough? A prospective study of adherence
using MEMSCaps. 6" Conference on Retroviruses and Opportunistic Infections, Chicago, 1999
(Abstract 92).

Harrington M, Carpenter CC. Hit HIV-1 hard, but only when necessary. Lancet 2000;355:2147-
52.

Gulick RM, Mellors JW, Havlir D, Eron JJ, Meibohm A, Condra JH, Valentine FT, McMahon D,
Gonzalez C, Jonas L, Emini EA, Chodakewitz JA, Isaacs R, Richman DD. 3-year suppression of
HIV viremia with indinavir, zidovudine, and lamivudine. Ann Intern Med 2000;133:35-9.

Soriano V, Dona C, Rodriguez-Rosado R, Barreiro P, Gonzalez-Lahoz J. Discontinuation of
secondary prophylaxis for opportunistic infections in HIV-infected patients receiving highly
active antiretroviral therapy. AIDS 2000;14:383-6.

Weverling GJ, Mocroft A, Ledergerber B, Kirk O, Gonzales-Lahoz J, d'Arminio

Monforte A, Proenca R, Phillips AN, Lundgren JD, Reiss P. Discontinuation of Pneumocystis
carinii pneumonia prophylaxis after start of highly active antiretroviral therapy in HIV-1 infection.
EuroSIDA Study Group .Lancet 1999;353:1293-8.

Weidle PJ, Holmberg SD, DeCock KM (1999). Changes in HIV and AIDS epidemiology from

new generation antiretroviral therapy. AIDS 1999;13 Suppl A:S61-8.

Schwarcz SK, Hsu LC, Vittinghoff E, Katz MH. Impact of protease inhibitors and other
antiretroviral treatments on acquired immunodeficiency syndrome survival in San Francisco,
California, 1987-1996. Am J Epidemiol 2000;152:178-85.

Hung CC, Chen MY, Hsieh SM, Sheng WH, Chang SCJ. Clinical spectrum, morbidity, and
mortality of acquired immunodeficiency syndrome in Taiwan: a 5-year prospective study. J Acquir
Immune Def Syndr 2000;24:378-85.

Porta D, Rapiti E, Forastiere F, Pezzotti P, Perucci CA. Changes in survival among people with
AIDS in Lazio, Italy from 1993 to 1998. Lazio AIDS Surveillance Collaborative Group. AIDS.
1999;13:2125-31.

Ferguson NM, deWolf F, Ghani AC, Fraser C, Donnelly CA, Reiss P, Lange JM, Danner SA,
Garnett GP, Goudsmit J, Anderson RM. Antigen-driven CD4+ T cell and HIV-1 dynamics:
Residual viral replication under highly active antiretroviral therapy. Proc Natl Acad Sci. USA; 96:
15167-15172.

Ledergerber B, Egger M, Erard V, Weber R, Hirschel B, Furrer H, Battegay M, Vernazza P,
Bernasconi E, Opravil M, Kaufmann D, Sudre P, Francioli P, Telenti A. AIDS-related
opportunistic illnesses occurring after initiation of potent antiretroviral therapy: the Swiss HIV
Cohort Study. JAMA 1999;282:2220-6.

Montaner JS, Reiss P, Cooper D, Vella S, Harris M, Conway B, Wainberg MA, Smith D,
Robinson P, Hall D, Myers M, Lange JM. A randomized, double-blind trial comparing
combinations of nevirapine, didanosine, and zidovudine for HIV-infected patients: the INCAS
Trial. Italy, The Netherlands, Canada and Australia Study. JAMA 1998;279:930-7.

Grabar S, Le Moing V, Goujard C, Leport C, Kazatchkine MD, Costagliola D, Weiss L. Clinical
outcome of patients with HIV-1 infection according to immunologic and virologic response after 6
months of highly active antiretroviral therapy. Ann Intern Med 2000;133:401-10.

Weidle PJ, Mbidde E, Djomand G, Lackritz EM. Relevance of AIDS treatment with two
nucleoside analogues alone. Lancet 1999;353:1989-90.

Djomand G, Sasson-Maroko M. Virologic and immunologic response to antiretroviral therapy
among patients participating in the UNAIDS/Ministry of Health initial to improve access to
therapy for HIV-1 infected persons in Cote d’Ivoire Oral Presentation, TuOrB295, Durban, South
Africa.



81.

82.

83.

84.
85.

86.

87.

88.

89.

90.

91.

92.

93.

9%4.

9s.

96.

97.

98.

99.

100.

101.

Collier AC, Coombs RW, Schoenfeld DA, et al, for the AIDS Clinical Trials Group. Treatment of
human immunodeficiency virus infection with saquinavir, zidovudine, and zalcitabine. N Engl J
Med 1996;334:1011-1017.

Eron 1J, Benoit SL, Jemsek J, MacArthur RD, Santana J, Quinn JB, Kuritzkes DR, Fallon MA,
Rubin M. Treatment with lamivudine, zidovudine, or both in HIV-positive patients with 200 to
500 CD4+ cells per cubic millimeter. North American HIV Working Party. N Engl J Med
1995;333:1662-9.

Deeks, SG, Smith M, Holodniy M, Kahn JO. HIV-1 Protease Inhibitors: A Review for Clinicians.
JAMA 1997, 277:145-153.

Ho DD. Time to hit HIV, early and hard. N Engl J Med 1995;333:450-1.

Kimani J, Kariri T, Plummer FA, Kenya M, Kasa P. Access to antiretroviral therapy in Kenya.
Report to UNICEF and EASO, January 2001.

Lucas GM, Chaisson RE, Moore RD. Highly active antiretroviral therapy in a large urban clinic:
risk factors for virologic failure and adverse drug reactions. Ann Intern Med 1999;131:81-7.
Max B, Sherer R. (2000). Management of the adverse effects of antiretroviral therapy and
medication adherence. Clin Infect Dis 2000;30 Suppl 2:S96-116.

Chesney MA, Morin M, Sherr L. Adherence to HIV combination therapy. Soc Sci Med
2000;50:1599-605.

O’Grady M. US patients and doctors find HAART poses challenges Impact on HIV, Vol 1, No 1,
October, 1998.

Kilby JM, Sfakianos G, Gizzi N, Siemon-Hryczyk P, Ehrensing E, Oo C, Buss N, Saag MS.

Safety and pharmacokinetics of once-daily regimens of soft-Gel capsule saquinavir plus minidose
ritonavir in human immunodeficiency virus-negative adults. Antimicrob Agents Chemother
2000;44:2672-8.

Hugen PW, Burger DM, ter Hofstede HJ, Koopmans PP, Stek M, Hekster YA, Reiss P, Lange.
Dose-finding study of a once-daily Indinavir/Ritonavir regimen. J Acquir Immune Defic Syndr
2000;25:236-45.

del Rio C, Green S, Abrams C, Lennox J. From Diagnosis to Undetectable: The Reality of
HIV/AIDS Care in the Inner City. 8" Annual Retrovirus Conference, Chicago, February 5-8,
2001. Abstract No. S21.

Nemes M, Ines B, Souza, M F M, Kalichman A, Grangeiro A, Souza R A, CastanheiraER L, &
Jodo F L (2000). Antiretroviral (ARV) Adherence Prevalence in Sdo Paulo, Brazil University of
Sao Paulo Medical School. Poster Presentation Trabalhos Brasileiros em Aids e DST apresentados
na XIII Conferéncia Internacional de AIDS - Durban (Africa do Sul).

Rabkin M. Adherence to Antiretroviral therapy. AIDS Care in Africa : Draft Papers Working
group III: Antiretroviral therapy.

Holmberg, SD. Continued low morbidity and mortality among patients with advanced HIV
infection and their patterns of highly active antiretroviral (HAART) Usage, Oral Presentation,
Abstract ThOrC723, Durban, South Africa.

van Roon EN, Verzijl JM, Juttmann JR, Lenderink AW, Blans MJ, Egberts AC. Incidence of
discontinuation of highly active antiretroviral combination therapy (HAART) and its determinants.
Hospital Pharmacy Midden-Brabant, TweeSteden Hospital, Tilburg, The Netherlands. J Acquir
Immune Def Synd Hum Retrovirol 1999;20:290-4.

Report of the NIH panel to define principles of therapy of HIV infection and guidelines for the use
of antiretroviral agents in HIV-infected adults and adolescents. Ann Intern Med 1998; 128:1057-
1100.

Dube MP. Disorders of Glucose Metabolism in Patients Infected with Human Immunodeficiency
Virus. Clin Infect Dis 2000;31:1467-1475.

Visnegarwala F, Krause KL, Musher DM. Severe diabetes associated with protease inhibitor
therapy. Ann Intern Med 1997;127:947.

Andrews L, Friedland G. Progress in HIV therapeutics and the challenges of adherence to
antiretroviral therapy. Infect Dis Clin North Am 2000;14:901-28.

Mayers DL. Drug-resistant HIV-1: the virus strikes back. JAMA 1998;279:2000-2.



102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.
116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

Weidle PJ. Development of phenotypic and genotypic resistance to antiretroviral therapy in the
UNAIDS HIV drug access initiave- Uganda, Poster Presentation TuPeB3293, Durban, South
Africa.

Adje C. High prevalence of phenotypic and genotypic antiretroviral drug resistant HIV-1 strains
among patients receiving ARV in Abidjan, Cote d’Ivoire, Poster Presentation TuOrB280, Durban,
South Africa.

Chesney MA, Ickovics J, Hecht FM, Sikipa G, Rabkin J. Adherence: a necessity for successful
HIV combination therapy. AIDS 1999;13 Suppl A:S271-8.

Wainberg MA, Friedland G. Public health implications of antiretroviral therapy and HIV drug
resistance. JAMA 1998;279:1977-83.

Eron JJ, Vernazza PL, Johnston DM, Seillier-Moiseiwitsch F, Alcorn TM, Fiscus SA, Cohen MS.
Resistance of HIV-1 to antiretroviral agents in blood and seminal plasma: implications for
transmission. AIDS 1998;12:F181-9.

Modelling of HIV epidemic in India and Botswana. Nico Nagelkerke and Prabhat Jha.

Hogg RS, Weber AE, Craib KJ, Anis AH, O'Shaughnessy MV, Schechter MT, Montaner JS. One
world, one hope: the cost of providing antiretroviral therapy to all nations. A/DS 1998;12:2203-9.
Pinkerton SD and Holtgrave DR (2000). How HIV treatment advances affect the cost-
effectiveness of prevention. Medical Decision Making. 2000;20:89-94.

Shanka S and Hirschler B (2001). Indian firm confirms cocktail for $1 a day, Reuters February 7,
2001.

World Bank (2001). http://wbIn0018.worldbank.org/AFR/afr.nsf/55aeb2fbc
67b4c3a852567cf004d2e9a/b2ddff118e644161852567d10045£885?0OpenDocument

UNAIDS (2001). Country Reports- Kenya
http://www.unaids.org/hivaidsinfo/statistics/june00/fact_sheets/pdfs/kenya.pdf

Ministry of Health Brazil (2000). AIDS Drug Policy,
http://www.aids.gov.br/assistencia/aids_drugs_policy.html

Sudo Elisa C.; Veloso V. G.; Vitdria M. A. A.; Sakita K. & Chequer P. Costs of antiretroviral
medications in Brazil. 1996 — 2000 National STD/AIDS Program — MOH Poster Presentation
Trabalhos Brasileiros em Aids e DST apresentados na XIII Conferéncia Internacional de AIDS -
Durban (Africa do Sul).

UNAIDS Report on the Global AIDS/HIV Epidemic: June 2000 Geneva: UNAIDS.

Forsythe SS. The affordability of antiretroviral therapy in developing countries: what
policymakers need to know. AIDS 1998;12 Suppl 2:S11-8.

UNAIDS. Level and Flow of National and International Resources for the Response to
HIV/AIDS, 1996-1997. UNAIDS/99.25E (English) April 1999.

Ochola D, Weidle P, Malamba S, Muyingo S (2000). Uganda Ministry of Health - UNAIDS
HIV/AIDS Drug Access Initiative - Preliminary Report August 1998 — March 2000.

Floyd K and Gilks C (1996). Cost and financing aspects of providing antiretroviral therapy: A
background paper http://www.worldbank.org/ aidsecon/arv/ index.htm #Readings

Mansergh G, Haddix AC, Steketee RW, Simonds RJ. Cost-effectiveness of zidovudine to prevent
mother-to-child transmission of HIV in sub-Saharan Africa. JAMA 1998;280:30-1.

Marseille E, Kahn JG, Mmiro F, Guay L, Musoke P, Fowler MG, Jackson JB. Cost effectiveness
of single-dose nevirapine regimen for mothers and babies to decrease vertical HIV-1 transmission
in sub-Saharan Africa. Lancet 1999;354:803-9.

Wood E, Braitstein P, Montaner JS, Schechter MT, Tyndall MW, O'Shaughnessy MV, Hogg RS.
Extent to which low-level use of antiretroviral treatment could curb the AIDS epidemic in sub-
Saharan Africa. Lancet 2000;355:2095-100.

Moore RD. Cost effectiveness of combination HIV therapy: 3 years later. Pharmacoeconomics.
2000;17:325-30.

Wallace MR, Tasker SA, Shinohara YT, Hill HE, Chapman GD, Miller LK The Changing
Economics of HIV Care. AIDS Patient Care STDS 2001;15:25-29

Chaisson RE, Gallant JE, Keruly JC, Moore RD. Impact of opportunistic disease on survival in
patients with HIV infection. AIDS 1998;12:29-33

Kaye K, Frieden TR. Tuberculosis control: the relevance of classic principles in an era of
acquired immunodeficiency syndrome and multidrug resistance. Epidemiol Rev 1996;18:52-63.




127. Rigsby MO, and Friedland G (1997). Clinical Spectrum of Human Immunodeficiency Virus
Diseases, Chapter 14.3 In: AIDS: Biology, Diagnosis, Treatment and Prevention, fourth edition
DeVita VT, Rosenberg SA, Hellman S, Lippincott, (Eds). Philadelphia.

128. Gilks CF. Prophylaxis for HIV-associated infections in the developing world. J Antimicrob
Chemother 1993;31 Suppl B:119-28.

129. Arbelaez MP, Nelson KE, Munoz A. BCG vaccine effectiveness in preventing tuberculosis and
its interaction with human immunodeficiency virus infection. Int J Epidemiol 2000;29:1085-91.

130. APHA 1995 Benensen AS, ed. Control of Communicable Diseases Manual. 16th ed. Washington

131. Hawken MP, Meme HK, Elliott LC, Chakaya JM, Morris JS, Githui WA, Juma ES, Odhiambo JA,
Thiong'o LN, Kimari JN, Ngugi EN, Bwayo JJ, Gilks CF, Plummer FA, Porter JDH, Nunn PP,
McAdam KPW]J. Isoniazid preventive therapy for tuberculosis in HIV-1 infected adults: Results of a
randomized controlled trial. AIDS 1997;11:875-82.

132. Bell JC, Rose DN, Sacks HS. Tuberculosis preventive therapy for HIV-infected people in sub-
Saharan Africa is cost-effective. AIDS 1999;13:1549-56.

133. Foster S, Godfrey-Faussett P, Porter J. Modeling the economic benefits of tuberculosis preventive
therapy for people with HIV: the example of Zambia. AIDS 1997;11:919-25.

134. Floyd K, Wilkinson D, Gilks C. Comparison of cost effectiveness of directly observed treatment
(DOT) and conventionally delivered treatment for tuberculosis: experience from rural South
Africa. BMJ. 1997;315:1407-11.

135. Quigley MA, Mwinga A, Hosp M, Lisse I, Fuchs D, Porter JDH, Godfrey-Fausset P. Long term
effect of preventive therapy for tuberculosis in a cohort of HIV-1 infected Zambian adults. AIDS
2001;15:215-22.

136. Gilks CF, Brindle RJ, Mwachari C, Batchelor B, Bwayo J, Kimari J, Arbeit RD, von Reyn CF
Disseminated Mycobacterium avium infection among HIV-infected patients in Kenya. J Acquir
Immune Defic Syndr Hum Retrovirol 1995;8:195-8

137. Scharfstein JA, Paltiel AD, Weinstein MC, Seage GR, Losina E, Craven DE, Freedberg KA The
cost-effectiveness of prophylaxis for Mycobacterium avium complex in AIDS. Int J Technol
Assess Health Care 1999 Summer;15(3):531-47.

138. Gilks C, Ojoo SA, Ojoo JC, Brindle RJ, Paul J, Batchelor BI, Kimari JN, Newnham R, Bwayo J,
Plummer FA, et al. Invasive pneumococcal disease in a cohort of predominantly HIV-1 infected
female sex-workers in Nairobi, Kenya Lancet 1996;347:718-723.

139. Karstaedt AS, Khoosal M, Crewe-Brown HH. Pneumococcal bacteremia during a decade in
children in Soweto, South Africa. Pediatr Infect Dis J 2000:19:454-7.

140. Wiktor SZ, Sassan-Morokro M, Grant AD, Abouya L, Karon JM, Maurice C, Djomand G, Ackah
A, Domoua K, Kadio A, Yapi A, Combe P, Tossou O, Roels TH, Lackritz EM, Coulibaly D, De
Cock KM, Coulibaly IM, Greenberg AE. Efficacy of trimethoprim-sulphamethoxazole
prophylaxis to decrease morbidity and mortality in HIV-1-infected patients with tuberculosis in
Abidjan, Cote d'Ivoire: a randomised controlled trial. Lancet 1999;353:1469-75.

141. Anglaret X, Chene G, Attia A, Toure S, Lafont S, Combe P, Manlan K, N'Dri-Yoman T, Salamon
R. Early chemoprophylaxis with trimethoprim-sulphamethoxazole for HIV-1-infected adults in
Abidjan, Cote d'Ivoire: a randomised trial. Cotrimo -CI Study Group. Lancet 1999;353:1463-8.

142. Maynart M, Lievre L, Sow PS, Kony S, Gueye NF, Bassene E, Metro A, Ndoye I, BaDS, Coulaud
JP, Costagliola D. Primary Prevention With Cotrimoxazole for HIV-1-Infected Adults: Results of
the Pilot Study in Dakar, Senegal.J Acquir Immune Defic Syndr 2001;26:130-136.

143. French N, Nakiyingi J, Carpenter LM, Lugada E, Watera C, Moi K, Moore M, Antvelink D,
Mulder D, Janoff EN, Whitworth J, Gilks CF. 23-valent pneumococcal polysaccharide vaccine in
HIV-1-infected Ugandan adults: double-blind, randomised and placebo controlled trial. Lancet
2000;355:2106-1.

144. Graham SM, Mtitimila EI, Kamanga HS, Walsh AL, Hart CA, Molyneux. Clinical presentation
and outcome of Pneumocystis carinii pneumonia in Malawian children. Lancet 2000;355:369-73.

145. Zar HJ, Dechaboon A, Hanslo D, Apolles P, Magnus KG, Hussey G. Pneumocystis carinii
pneumonia in South African children infected with human immunodeficiency virus. Ped Infect
Dis J 2000;19:603-7.

146. Malin AS, Gwanzura LK, Klein S, Robertson VJ, Musvaire P, Mason PR. Pneumocystis carinii
pneumonia in Zimbabwe. Lancet 1995:346:1258-61.



147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

Chaisson RE, Keruly J, Richman DD, Moore RD. Pneumocystis prophylaxis and survival in
patients with advanced human immunodeficiency virus infection treated with zidovudine. The
Zidovudine Epidemiology Group. Arch Int Med 1992;152:2009-13.

Millogo A, Ki-Zerbo GA, Traore W, Sawadogo AB, Ouedraogo I, Peghini M. Bull Soc Pathol
Exot 2000:93:17-9 [Toxoplasma serology in HIV infected patients and suspected cerebral
toxoplasmosis at the Central Hospital of Bobo-Dioulasso].

Gongora-Rivera F, Santos-Zambrano J, Moreno-Andrade T, Calzada-Lopez P, Soto-Hernandez
JL. The clinical spectrum of neurological manifestations in AIDS patients in mexico. Arch Med
Res 2000;31:393-8.

Sukthana Y, Chintana T, Lekkla A. Toxoplasma gondii antibody in HIV-infected persons. J Med
Assoc Thai 2000;83:681-4.

MacPhail LA, Hilton JF, Dodd CL, Greenspan D Prophylaxis with nystatin pastilles for HIV-
associated oral candidiasis. J Acquir Immune Defic Syndr Hum Retrovirol 1996;12:470-6.

Havlir DV, Dube MP, McCutchan JA, Forthal DN, Kemper CA, Dunne MW, Parenti DM, Kumar
PN, White AC Jr, Witt MD, Nightingale SD, Sepkowitz KA, MacGregor RR, Cheeseman SH,
Torriani FJ, Zelasky MT, Sattler FR, Bozzette SA. Prophylaxis with weekly versus daily
fluconazole for fungal infections in patients with AIDS. Clin Infect Dis 1998;27:1369-75.
Schuman P, Capps L, Peng G, Vazquez J, el-Sadr W, Goldman Al, Alston B, Besch CL, Vaughn
A, Thompson MA, Cobb MN, Kerkering T, Sobel JD. Weekly fluconazole for the prevention of
mucosal candidiasis in women with HIV infection. A randomized, double-blind, placebo-
controlled trial. Terry Beirn Community Programs for Clinical Research on AIDS. Ann Intern
Med 1997;126:689-96.

Tantisiriwat W, Powderly WG. Prophylaxis of opportunistic infections. Infect Dis Clin North Am
2000;14:929-44.

Waibale P, Bowlin SJ, Mortimer EA Jr, Whalen C. The effect of human immunodeficiency
virus-1 infection and stunting on measles immunoglobulin-G levels in children vaccinated against
measles in Uganda. Int J Epidemiol 1999;28:341-6.

Netto EM, Dye C, Raviglione MC. Progress in global tuberculosis control 1995-1996, with
emphasis on 22 high-incidence countries. Global Monitoring and Surveillance Project. InlJ
Tubercul Lung Dis 1999;3:310-20.

Gordin F, Chaisson RE, Matts JP, Miller C, de Lourdes Garcia M, Hafner R, Valdespino JL,
Coberly J, Schechter M, Klukowicz AJ, Barry MA, O'Brien RJ. Rifampin and pyrazinamide vs
isoniazid for prevention of tuberculosis in HIV-infected persons: an international randomized
trial. Terry Beirn Community Programs for Clinical Research on AIDS, the Adult AIDS Clinical
Trials Group, the Pan American Health Organization, and the Centers for Disease Control and
Prevention Study Group. JAMA 2000;283:1445-50.

Davies GR, Connolly C, Sturm AW, McAdam KP, Wilkinson D. Twice-weekly, directly observed
treatment for HIV-infected and uninfected tuberculosis patients: cohort study in rural South
Africa. . AIDS 1999 May 7;13:811-7.

Madhi SA, Petersen K, Madhi A, Khoosal M, Klugman KP. Increased disease burden and
antibiotic resistance of bacteria causing severe community-acquired lower respiratory tract
infections in human immunodeficiency virus type 1-infected children. Clin Infect Dis
2000;31:170-6.

Graham SM, Walsh AL, Molyneux EM, Phiri AJ, Molyneux ME. Clinical presentation of non-
typhoidal Salmonella bacteraemia in Malawian children. Trans R Soc Trop Med Hyg
2000;94:310-4.

Passos LN, Araujo Filho OF, Andrade Junior HF Toxoplasma encephalitis in AIDS patients in
Sao Paulo during 1988 and 1991. A

comparative retrospective analysis. Rev Inst Med Trop Sao Paulo 2000;42:141-5.

Arendt G, von Giesen HJ, Hefter H, Neuen-Jacob E, Roick H, Jablonowski H. Long-term course
and outcome in AIDS patients with cerebral toxoplasmosis. Acta Neurol Scand 1999;100:178-84.
Nyst MJ, Perriens JH, Kimputu L, Lumbila M, Nelson AM, Piot P. Gentian violet, ketoconazole
and nystatin in oropharyngeal and esophageal candidiasis in Zairean AIDS patients. Annales de
la Societé Belge de Médecine Tropicale 1992;72:45-52.



164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181

182.

Ravera M, Reggiori A, Agliata AM, Rocco RP. Evaluating diagnosis and treatment of oral and
esophageal candidiasis inUgandan AIDS patients. Emerg Infect Dis 1999;5:274-7.

Saag MS, Graybill RJ, Larsen RA, Pappas PG, Perfect JR, Powderly WG, Sobel JD, Dismukes
WE, Daley CL, Carceres CF, Choi K, Hearst N, Hironaka K, Osmond DH. International Practice
guidelines for the management of cryptococcal disease. Infectious Diseases Society of America.
Clin Infect Dis 2000 Apr;30(4):710-8.

Daley CL, Carceres CF, Choi K, Hearst N, Hironaka K, Osmond DH. International Epidemiology
of HIV/AIDS: AIDS Knowledge Base: 1999 edition, Lippincott, Williams & Wilkins.
Supparatpinyo K, Khamwan C, Baosoung V, Nelson KE, Sirisanthana T. Disseminated
Penicillium marneffei infection in southeast Asia. Lancet 1994;344:110-3.

Supparatpinyo K, Perriens J, Nelson KE, Sirisanthana T. A controlled trial of itraconazole to
prevent relapse of Penicillium marneffei infection in patients infected with the human
immunodeficiency virus. N Engl J Med 1998;339:1739-43.

Simms R and MossV A (1995). Palliative Care for People with AIDS, Second Edition London:
Edward Arnold.

UNAIDS. AIDS: Palliative Care. UNAIDS Technical Update. October. 2000.

Lavreys L, Thompson ML, Martin HL Jr, Mandaliya K, Ndinya-Achola JO, Bwayo JJ, Kreiss J.
Primary human immunodeficiency virus type 1 infection: clinical manifestations among women in
Mombasa, Kenya. Clin Infect Dis 2000;30:486-90.

Cegielski JP, Ortega YR, McKee S, Madden JF, Gaido L, Schwartz DA, Manji K, Jorgensen AF,
Miller SE, Pulipaka UP, Msengi AE, Mwakyusa DH, Sterling CR, Reller LB. Cryptosporidium,
enterocytozoon, and cyclospora infections in pediatric and adult patients with diarrhea in
Tanzania. Clin Infect Dis 1999;28:314-21.

Colebunders R, Francis H, Mann JM, Bila KM, Izaley L, Kimputu L, Behets F, Van der Groen G,
Quinn TC, Curran JW, et al. Persistent diarrhea, strongly associated with HIV infection in
Kinshasa, Zaire. Am J Gastroenterol 1987;82:859-64.

Conlon CP, Pinching AJ, Perera CU, Moody A, Luo NP, Lucas SB. HIV-related enteropathy in
Zambia: a clinical, microbiological, and histological study. Am J Trop Med Hyg 1990;42:83-8.
Thea DM, Glass R, Grohmann GS, Perriens J, Ngoy B, Kapita B, Atido U, Mabaluku M, Keusch
GT. Prevalence of enteric viruses among hospital patients with AIDS in Kinshasa, Zaire. Trans
R Soc Trop Med Hyg 1993;87:263-6.

Ledru E, Sanou PT, Dembele M, Dahourou H, Zoubga A, Durand G. [Prevention of wasting and
opportunistic infections in HIV-infected patients in West Africa: a realistic and necessary strategy
before antiretroviral treatment]. Sante 1999;9:293-300.

Taylor EW, Cox AG, Zhao L, Ruzicka JA, Bhat AA, Zhang W, Nadimpalli RG, Dean RG.
Nutrition, HIV, and drug abuse: the molecular basis of a unique role for selenium. J Acquir
Immune Defic Syndr2000;25 Suppl 1:S53-61.

Kelly P, Musonda R, Kafwembe E, Kaetano L, Keane E, Farthing M. Micronutrient
supplementation in the AIDS diarrhoea-wasting syndrome in Zambia: a randomized controlled
trial. AIDS 1999;13:495-500.

Fawzi WW, Mbise RL, Hertzmark E, Fataki MR, Herrera MG, Ndossi G, Spiegelman D. A
randomized trial of vitamin A supplements in relation to mortality among human
immunodeficiency virus-infected and uninfected children in Tanzania. Pediatr Infect Dis J 1999
Feb;18(2):127-33.

Pichard C, Sudre P, Karsegard V, Yerly S, Slosman DO, Delley V, Perrin L, Hirschel B. A
randomized double-blind controlled study of 6 months of oral nutritional supplementation with
arginine and omega-3 fatty acids in HIV-infected patients. Swiss HIV Cohort Study. AIDS 1998
Jan 1;12:53-63.

Gibert CL, Wheeler DA, Collins G, Madans M, Muurahainen N, Raghavan SS, Bartsch G.
Randomized, controlled trial of caloric supplements in HIV infection. Terry Beirn Community
Programs for Clinical Research on AIDS.J Acquir Immune Defic Syndr 1999 Nov 1;22:253-9.
Arthur G, Bhatt SM, Muhindi D, Achiya GA, Kariuki SM, Gilks CF. The changing impact of
HIV/AIDS on Kenyatta National Hospital, Nairobi from 1988/89 through 1992 to 1997. AIDS
2000;14:1625-31.



183.

184.

185.

186.

187.

188.

189.

190.

191.

Hansen K, Woelk G, Jackson H, Kerkhoven R, Manjonjori N, Maramba P, Mutambirwa J,
Ndimande E, Vera E. The cost of home-based care for HIV/AIDS patients in Zimbabwe. AIDS
Care 1998;10:751-9.

WHO (1998). Estimates of Health Personnel. http://www-nt.who.int/whosis/

statistics/health personnel/health personnel.cfm?path=statistics,health personnel

Poznansky MC, Coker R, Skinner C, Hill A, Bailey S, Whitaker L, Renton A, Weber J. HIV
positive patients first presenting with an AIDS defining illness: characteristics and survival. BMJ
1995;311:156-8.

Heymann SJ, Brewer TF. The problem of transfusion-associated acquired immunodeficiency
syndrome in Africa: a quantitative approach. Am J Infect Control 1992;20:256-62.

Consten EC, van der Meer JT, de Wolf F, Heij HA, Henny PC, van Lanschot JJ. Risk of
iatrogenic human immunodeficiency virus infection through transfusion of blood tested by
inappropriately stored or expired rapid antibody assays in a Zambian hospital. Transfusion
1997;37:930-4.

The Voluntary HIV-1 Counseling and Testing Efficacy Study Group. Efficacy of voluntary HIV-1
counselling and testing in individuals and couples in Kenya, Tanzania, and Trinidad: a randomised
trial.. Lancet 2000;356:103-12.

Kalipeni E. Health and disease in southern Africa: a comparative and vulnerability perspective.
Soc Sci Med 2000;50:965-83.

Bassett MT, Bijlmakers L, Sanders DM. Professionalism, patient satisfaction and quality of health
care: experience during Zimbabwe's structural adjustment programme. Soc Sci Med
1997;45:1845-52.

Fodor T, Vadasz I, Lorinczi I. Drug-resistant tuberculosis in Budapest. IntJ Tuberc Lung Dis
1998;2:732-5.




