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Monitoring HIV treatment in developing countries
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Laboratory monitoring of antiretroviral therapy helps limit resistance but is currently not feasible in
developing countries. Alternative short term approaches are needed

HIV and AIDS remain the world’s leading infectious
cause of adult death despite the development of
antiretroviral therapy. Although antiretroviral drugs
have decreased HIV related mortality by about 80% in
the industrialised nations,1 2 most people (92%) who
need the drugs in non-industrialised nations do not
have access to them.3 This is not surprising, as the
international response to the epidemic has been inad-
equate in terms of both prevention and care. Yet there
is some cause for optimism. Unprecedented multi-
lateral and bilateral initiatives are poised to make com-
prehensive HIV care the world’s best funded public
health initiative. To maximise the effect of these
resources, however, it is critical that HIV programmes
adopt a comprehensive approach.

Need for simplified short term strategies
Human resources and healthcare infrastructures are
severely limited in many of the countries that bear the
greatest burden of HIV disease. We need to strike a
balance between building systems for delivering
antiretroviral drugs and investing in laboratory
infrastructures to monitor treatment outcomes. In the
short term, widespread implementation of antiretro-
viral drug programmes will be threatened if govern-
ments and providers in resource poor settings are
required to follow the monitoring protocols currently
used in middle and high income countries, which are
costly and require vast human resources. After years of
inadequate funding, the health systems in most
developing countries have poorly functioning medical
facilities, unreliable drug procurement systems, and a
limited supply of essential medicines. In addition, most
countries face a crisis in human resources, with insuffi-
cient numbers of healthcare providers, a problem that
has been exacerbated by the high rate of HIV infection
among doctors and nurses.

Even relatively simple procedures widely used to
monitor drug safety (such as routine tests of hepatic
function) are not yet widely available in resource poor
settings. Acknowledging this state of affairs in its
current guidelines for HIV treatment in resource poor
settings, the World Health Organization indicates that
it “recognizes the importance of laboratory monitoring
for efficacy and safety but does not want restricted
infrastructure for these tests to place undue limitations
on the scale-up effort.”4

Although advocating for different standards of care
in industrialised and developing countries seems to per-
petuate the inequalities that we are attempting to
redress, the focus of our argument is the feasibility and
public health benefits of immediately implementing
widespread access to antiretroviral drugs, even in the
absence of extensive laboratory capacity. Furthermore,
clinical monitoring and close supervision of care—with
community health workers making daily home visits, for
example—can produce outcomes similar to those
achieved in many US cities.5–7 Scarce human and finan-
cial resources must be augmented and, in the short term,
deployed to focus on urgent and coordinated provision
of basic health services, prevention and treatment of
opportunistic infections, and expansion of access to
antiretroviral drugs. Effective strategies must be devel-
oped to procure and distribute medications, train
technical staff in the diagnosis and clinical management
of HIV and AIDS, build systems to ensure patient
adherence, and monitor and evaluate programmes.

It is also essential that HIV prevention activities
such as community education and condom promotion
are strengthened to avoid a possible increase in HIV
transmission as patients’ lives are extended, potentially
without complete suppression of the virus. Other
ongoing critical health needs (tuberculosis control,
clean water supply, vaccination and women’s health
programmes, nutritional support, etc) must also be
tackled.7 Investing in AIDS prevention and care in this
manner strengthens primary health care, as has been
shown in Haiti.8

Preserving first line regimens
Health systems in the world’s poorest nations are
unlikely to rapidly develop the capacity to measure
CD4 cell counts, viral loads, or resistance mutations
until these tests become technically less demanding and
less expensive. A regular supply of electricity is lacking
in many areas in which AIDS is endemic and laboratory
staff are scarce. In addition, the costs of most second
line drugs remain prohibitively high for widespread use
and, as a result, many countries have elected to have a
restrictive drug formulary that limits the options forWaiting for HIV drugs in Port-au-Prince
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those in whom first line regimens fail. Thus, the
development of cheaper drugs and diagnostic strate-
gies remain urgent priorities for long term success in
treating HIV and AIDS in resource poor settings.9 10

In the meantime, many countries and programmes
are launching and scaling-up AIDS treatment with
standard first line drugs and clinical monitoring
algorithms. Most patients will thrive with this
approach. However, since viral load is not routinely
measured, early treatment failure (inability to suppress
viral replication before clinical worsening) may not be
detected. Patients with persistent viraemia during drug
treatment will be at risk of accumulating an increasing
number of HIV resistance mutations that may limit
future therapeutic options. Once clinical failure ensues,
the ability to select an optimal treatment regimen will
be further limited by the inability to test for resistance.

For these reasons, prolonging the clinical efficacy of
first line antiretroviral drugs regimens in resource lim-
ited settings is critical. Meticulous adherence to
treatment, which has been shown in multiple studies to
be the most important factor in delaying the
development of drug resistance, must be
emphasised.11–14 In the United States, the emergence of
resistant strains, which now account for up to 15% of all
new infections in certain cities, has little to do with the
lack of sophisticated laboratory capacity but rather the
lack of social support needed for vulnerable patients to
adhere to demanding regimens (C del Rio et al, 8th
annual conference on retroviruses and opportunistic
infections, Chicago, IL, 2001).15

The global epidemic of multidrug resistant
tuberculosis, fuelled by underfunded and poorly func-
tioning systems of care, provides another sobering
example of this phenomenon. Labelled a ticking time
bomb,16 multidrug resistant tuberculosis has now been
reported in more than 100 countries worldwide,
accounting for over 20% of all cases in the mostly
highly burdened areas.17 The consequences of erratic
adherence to HIV therapy may be even greater
because antiretroviral drugs are required for life and
the risk of poor adherence is therefore much higher.
Adherence to treatment for tuberculosis is highest with
community based, supervised patient care.18 19 It seems
reasonable to assume that treatment support will also
be a cornerstone of HIV therapy.6 7

Haiti’s model
Haiti is the western hemisphere’s most impoverished
nation and, not coincidentally, also has the hemi-
sphere’s largest HIV epidemic. In 2003, the Global
Fund to Fight AIDS, Tuberculosis and Malaria began
providing funding for HIV treatment, and the United
States’ President’s Emergency Plan for AIDS Relief
provided additional funds starting in 2004. Although
Haiti is in the midst of a political crisis and has a United
Nations stabilisation force in place, the scale-up of
antiretroviral treatment has proceeded apace in both
urban and rural areas.

In Port-au-Prince, the Groupe Haïtien d’Etude du
Sarcome de Kaposi et des Infections Opportunistes
(GHESKIO) provides comprehensive prevention and
treatment programmes for HIV and AIDS (including
antiretroviral drugs) free of charge, targeting care to
the surrounding population of about two million
people. Adherence is encouraged through visits from

community health and social workers, telephone cards,
peer educators, support groups, and counselling by
pharmacists and healthcare providers. Clinical signs
are closely followed at clinic visits, and laboratory
evaluations (including safety monitoring and CD4 cell
counts) are done biannually. The one year survival rate
for the first 1004 patients receiving antiretroviral drugs
was 87% for adults and 98% for children.20 In adults,
the median increase in CD4 cell count from baseline
after 12 months was 163×106/l. In a subset of 100
patients, 76% had an undetectable viral load after
48-56 weeks of treatment.

In rural Haiti, the funding has been used to rapidly
scale-up prevention and treatment of HIV and AIDS as
well as to provide comprehensive primary health ser-
vices throughout Haiti’s central plateau. In the past
three years, annual patient visits have increased from
200 000 to 1 million a year at seven Partner in Health
clinics and hospital complexes, each run in collabora-
tion with the ministry of health. HIV infected patients
are seen at least once a month by doctors and nurses in
the clinic. Adherence (and daily monitoring) is guaran-
teed by directly observed treatment, which is provided
by community health workers (accompagnateurs) who
visit the patients in their homes at least once a day and
serve as a link between the rural villages and the
central health facilities.7

Laboratory capacity in rural Haiti is limited to two
clinics with flow cytometers to monitor CD4 cell count.
Patients’ CD4 cell counts are used primarily as a crite-
rion for enrolment. All laboratories can do a range of
microscope based procedures, but none has the capa-
city to perform mycobacterial cultures or measure viral
load. Although laboratory capacity is limited, clinical
outcomes have been excellent. Of 1860 patients taking
antiretroviral drugs, fewer than 5% have switched to
second line treatment because of treatment failure.21

Importance of further research
To maximise long term beneficial outcomes, further
clinical trials must be conducted to produce evidence to
guide treatment and laboratory monitoring in resource
poor settings. WHO, the US National Institutes of
Health, and other organisations are increasingly taking
part in this research. The challenge is to determine
which of the costly diagnostic and monitoring interven-
tions used in industrialised countries are indispensable
to provide antiretroviral drugs in less developed
settings. We need trials comparing the health outcomes
and treatment costs of patients monitored by clinical
criteria, CD4 cell counts, and viral load testing. We also
need to determine the optimal time to switch from first
line to second line therapy in the absence of resistance
testing and salvage regimens. Safety monitoring
algorithms must also be evaluated for use in resource
limited settings, to minimise the risk of toxicity related
to antiretroviral drugs. These and many other issues
must be addressed in order to develop evidence based
treatment guidelines that maximise the impact of our
limited resources.22

Conclusions
The first priority for the global public health
community should be rapid expansion in the provision
of antiretroviral drugs using simplified treatment algo-
rithms. All programmes, especially those that lack
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laboratory capacity, can improve outcomes by provid-
ing treatment support to encourage optimal adher-
ence and thus minimise the development of drug
resistance. Over time, laboratory capacity should be
improved, and more laboratory dependent monitoring
strategies implemented as feasible technologies
become available. Operational and clinical research are
essential to guide the formulation of evidence based
algorithms for HIV treatment in resource limited
settings. In the meantime, we must not allow the
perfect to be the enemy of the good. Further delays in
scale-up will mean more deaths and ongoing transmis-
sion; tuberculosis, the leading opportunistic infection,
will also become more difficult to control. The oppor-
tunity to make long awaited treatment available to
people infected with HIV cannot be missed.
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Summary points

Developing countries do not have the infrastructure or human
resources for laboratory monitoring of antiretroviral therapy

Treatment cannot await the development of such facilities

In the short term resources should be used for treatment and
prevention not laboratories

Support to achieve good adherence to treatment minimises
problems of resistance

Further work is needed to improve clinical algorithms for monitoring
treatment

Endpiece

The force of truth
Not long since the trite and frivolous question
following was debated in a very polite and learned
company, viz, Who was the greatest man, Caesar,
Alexander, Tamerlane, Cromwell, &c?

Somebody answered that Sir Isaac Newton
excelled them all. The gentleman’s assertion was
very just; for if true greatness consists in having
received from heaven a mighty genius, and in having
employed it to enlighten our own mind and that of
others, a man like Sir Isaac Newton, whose equal is
hardly found in a thousand years, is the truly great
man. And those politicians and conquerors (and all
ages produce some) were generally so many
illustrious wicked men. That man claims our respect
who commands over the minds of the rest of the
world by the force of truth, not those who enslave
their fellow-creatures: he who is acquainted with the
universe, not they who deface it.

Voltaire. On Francis Bacon, Letter XII,
from Lettres Philosophiques, 1778
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