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promised large sums of money to com-
bat the spread of the epidemic. In De-
cember 2003 WHO/UNAIDS published 
a policy document outlining a plan to 
bring antiretroviral treatment to 3 mil-
lion people in developing countries by 
the end of 2005. This document was 
termed the “3 by 5” initiative. It out-
lined how the WHO/UNAIDS intended 
to work with governments and groups 
to get treatment to where it is most ur-
gently needed. Technical assistance to 
upgrade health care infrastructure and 
training and assistance to coordinate 
efforts to scale up treatment were pro-
vided under this initiative.

The “3 by 5” initiative brought about 
a marked increase in the accessibility 
of antiretroviral therapy to developing 
countries, particularly those in sub-Sa-
haran Africa. According to the latest 
WHO/UNAIDS “3 by 5” data, by the 
end of 2006 more than 1.6 million 
people were on antiretroviral therapy, 
representing a 4-fold increase since 
December 2003. Overall, antiretroviral 
coverage in resource-limited countries 
increased from 7% in 2003 to 24% in 
June 2006.4

Drug Distribution Infrastructure

The HIV and AIDS epidemic has high-
lighted the weakness of health care sys-
tems in resource-limited sub-Saharan 
African countries in terms of referral 
systems, human resources, and labora-
tory capacity, as well as drug procure-
ment and supply chains. Lack of capac-
ity in the educational system has led to 
an overall shortage of qualifi ed health 
personnel including pharmacists and 
pharmacy staff. In addition, loss of 
health professionals to the private sec-
tor, to metropolitan areas, to wealthier 
countries, and to the epidemic itself has 
starved the public sector in these coun-
tries of the people on whom delivery of 
antiretroviral therapy depends. 

Most sub-Saharan African countries 
have a shortage of health care profes-
sionals, including pharmacy person-
nel. Table 2 summarizes data on phar-
macy support infrastructure in the 5 
heavily HIV-affected African countries 
of Botswana, Malawi, Swaziland, Zam-
bia, and Zimbabwe. With the shortage 

of fully qualifi ed pharmacy person-
nel, drugs are primarily dispensed by 
untrained persons. Unregistered and 
unregulated drug stores or chemist 
shops are the major sources of pre-
scription products being sold illegally 
in many of these countries. There is 
also a shortage of dispensary facilities 
that can coordinate pharmacotherapy 
management. Provision of antiretrovi-
ral drugs becomes particularly diffi cult 
under these circumstances because of 
the need for strict monitoring.

Innovative methods of delivering ther-
apy that have been developed include 
utilizing specifi cally trained technicians, 
nurses, and lay community workers.23 
Furthermore, simplifi cation of treatment 
regimens has allowed for a shift from a 
pharmacist-centered model to one that 
relies on team efforts that include nurs-
es, medical assistants, and people living 
with HIV and AIDS who are employed 
and trained to perform community out-
reach and treatment support.

Government Commitment

The governments of sub-Saharan Afri-
can countries initially struggled to ac-
cept the reality of the HIV and AIDS 
epidemic. South Africa ignored sug-
gestions to adopt antiretroviral therapy 
as part of their national health poli-
cies, instead choosing to stir debate 
on whether HIV was the real cause of 
AIDS.24 Recent reports suggest a signif-
icant shift toward accepting the reality 
of the need for antiretroviral therapy 
even though obstacles remain.25

According to the recent WHO/UN-
AIDS report4 progress in expanding 
treatment and care provision in sub-Sa-
haran Africa in the past year has been 
positive but uneven. At least one-third 
of the people in need of antiretroviral 
therapy are receiving it in such coun-
tries as Botswana and Uganda, while 
in Cameroon, Cote d’Ivoire, Kenya, 
Malawi, and Zambia between 10% 
and 20% of the people requiring anti-
retroviral drugs were receiving them in 
mid-2005. There is an extensive unmet 
need in most of the region. The WHO/
UNAIDS reports that at least 85% (al-
most 900,000) of South Africans who 
needed antiretroviral drugs were not 

yet receiving them in mid-2005. The 
same applied to 90% or more of those 
in need in countries such as Ethiopia, 
Ghana, Lesotho, Mozambique, Nigeria, 
Tanzania, and Zimbabwe.26 Establish-
ing an effective and effi cient pharma-
cotherapy delivery system represents 
a great upcoming challenge for the 
governments of these countries.

Priorities in HIV and AIDS 
Pharmacotherapy 

Emphasis on Prevention Versus 
Curative Therapy

As described above, approximately 
90% of newly infected children in 2006 
lived in sub-Saharan African countries, 
where the major route of infection is 
through mother-to-child transmission. 
As a result of the limited accessibility 
to antiretroviral therapy, the empha-
sis in sub-Saharan African countries is 
still largely on the prevention of HIV 
transmission. Therefore antiretroviral 
use is commonly found in prevention 
programs such as the prevention of 
mother-to-child transmission (PMTCT) 
and postexposure prophylaxis (PEP). 
Most sub-Saharan African countries 
have started integrating PMTCT in an-
tenatal care services, although so far 
approximately only 1 in 4 pregnant 
HIV-infected women have access to 
those services.4

The long-term treatment regimens 
proven to work in wealthy countries are 
often not affordable in the sub-Saharan 
African countries. Therefore, shorter du-
ration regimens are often implement-
ed.8,9 For PMTCT, single-dose nevirapine 
given to the mother just before delivery 
is the most commonly used regimen.7 
The WHO Technical Consultation has 
recently recommended regimens in the 
resource-limited world to include zid-
ovudine alone, fi xed-dose zidovudine/
lamivudine, and nevirapine. 

Management of Pediatric Versus 
Adult Population

The WHO/UNAIDS target of treating 
3 million patients by the end of 2005 
aimed to ensure that at least 10% to 
15% of those patients would be infants 
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and children. One major obstacle that 
prevented the attainment of that target 
was that the medicines were not eas-
ily available in the appropriate formu-
lations and at affordable prices. Lack 
of tools for forecasting requirements 
accurately made supply and procure-
ment diffi cult, and pharmaceutical 
manufacturers seemed hesitant to in-
vest in the development of pediatric for-
mulations of antiretroviral products.

Challenges of treatment for HIV-
infected children include the physio-
logic changes that occur during child 
growth that impact the pharmacoki-
netics of drugs. Palatability, chemi-
cal stability at various conditions 
found in resource-limited settings, 
and convenience of dispensing and 
dosing are also important consider-
ations in pediatric pharmacotherapy, 
and are of particular importance in 
resource-poor settings where alter-
native options are few. Pediatric dos-
age regimens are usually based on 
either age or body surface area and 
can therefore be complicated. For ex-
ample, zidovudine, nevirapine, and 
didanosine for infants each give dose 
requirements for body surface area. 
This is complicated in resource-poor 
settings where equipment, facilities, 
and trained staff are limited. A sim-
plifi ed weight-based method for pedi-
atric drug dosing for zidovudine and 
didanosine in resource-limited set-
tings has recently been published.27 

In the year 2000, one pharmaceu-
tical company announced a 5-year 
program to provide nevirapine free of 
charge to resource-limited countries for 
the PMTCT of HIV. Since nevirapine was 
not used for this purpose in wealthier 
countries, the donated drug originally 
was provided without a suitable pedi-
atrics package. Nevirapine suspension 
was only available in 240 mL contain-
ers even though only approximately 
0.6 mL was needed for dosing for an 
infant. This posed diffi culties in han-
dling nevirapine for PMTCT programs, 
resulting in signifi cant delays in the 
implementation of such programs that 
were meant to benefi t from the dona-
tion program.28

It should be noted that over the past 
few years along with the WHO/UN-

AIDS “3 by 5” initiative, signifi cant ef-
forts have been underway to address 
the above problem. The United States 
President’s Emergency Plan (PEPFAR), 
The Clinton Foundation, the Mother-
to-Child Transmission (MTCT) Plus Ini-
tiative, The Elizabeth Glaser Pediatric 
AIDS Foundation (EGPAF), and other 
international non-governmental or-
ganizations (NGOs) have each devel-
oped specifi c programs to address the 
issue. In November 2004 the United 
Nations Children’s Fund (UNICEF) and 
WHO convened a meeting of techni-
cal experts to urgently identify ways 
and mechanisms to overcome key 
obstacles to access of appropriate, ac-
ceptable, and affordable antiretroviral 
formulations for children.29 

Médecins Sans Frontières addressed 
this issue in its campaign for access 
to essential medicines.30 In its pricing 
guide for antiretroviral drugs for re-
source-limited countries it is recognized 
that certain pediatric solutions such as 
syrups are not always the most appro-
priate in resource-limited settings. Al-
ternative options, including low-dosage 
capsules that can be opened and mixed 
with food and dosage-dispersible tab-
lets should be considered for sub-Saha-
ran African countries.

Emphasis on Affordable Versus the 
Most Effective Available Regimens

When antiretroviral medications be-
come widely available in the sub-Saha-
ran African countries the use of afford-
able drugs should be of high priority.30 
As discussed earlier, there is a great 
emphasis on exploring strategies to 
enable equitable access to drugs. This 
includes encouraging generic competi-
tion, adopting WTO-TRIP safeguards 
into national legislation, bulk regional 
procurement, and encouraging local 
production through licensing and tech-
nology transfer. The use of formular-
ies or essential drug lists (EDLs) also 
promotes availability of the drugs. 
However, cost is a major criterion for 
a drug product to be listed in EDLs in 
sub-Saharan African countries. There-
fore, antiretrovirals are easily omitted 
from these EDLs and are not included 
as part of their health policies.

Focusing on essential generic medi-
cines in sub-Saharan African countries 
is in sharp contrast with the situation 
found in wealthy countries such as the 
United States, where the most effective 
regimens available on the market are 
sought in spite of their high cost. Anti-
retroviral therapy is often individualized 
for the specifi c needs of the patient in 
the United States and in most Europe-
an countries because most drugs avail-
able on the market are accessible. Pa-
tients with HIV infection are prescribed 
the newest antiretrovirals available, not 
always due to necessity, but as a result 
of treatment individualization or even 
pharmaceutical marketing. 

Concerns with Counterfeit and 
Substandard Products

The shortage of essential drugs in combi-
nation with high prices raises concerns re-
garding counterfeit drugs. Many resource-
limited sub-Saharan African countries 
have underdeveloped drug regulatory sys-
tems that are vulnerable to counterfeiting 
of drug products.31 Although this problem 
can affect developed countries as well, 
they often have the means to deal with it 
promptly. The challenge remains for sub-
Saharan African countries to ensure that 
genuine products are distributed on their 
markets.

With the use of generic antiretovi-
ral products also comes the concern of 
quality. Patent laws are often overridden 
well before the normally stipulated 20 
years to allow for distribution of generic 
antiretrovirals due to the HIV and AIDS 
public health emergency. Information 
on the pharmacologic properties of the 
innovator (branded) drugs is therefore 
often not widely available by the time 
the generic forms of antiretrovirals 
enter the market. In addition, generic 
drugs may be produced using methods 
that differ from those of the innovator 
brands, leading to the potential for im-
purities and instabilities. There is a need 
to ensure that generic products are bio-
equivalent to the innovator products.32 
Prequalifi cation of generic manufac-
turers and postmarketing quality and 
bio-equivalence surveillance systems 
in sub-Saharan African countries have 
been recommended.
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Prospects and Opportunities for 
International Collaboration

Reports have appeared on ways of fos-
tering international collaboration for the 
transfer of technical and logistic sup-
port in various health-science related 
areas including an oral health research 
collaboration in Guatemala,33 a collab-
orative biomedical research network 
in Brazil,34 global collaboration in epi-
demiology,35 and a pilot telemedicine 
project in Western Africa.36 Training of 
local personnel for sub-Saharan African 
countries is also being advocated as a 
way to ensure sustainable scaling up of 
the response to HIV and AIDS.16

In the areas of HIV pharmacothera-
py, a growing number of international 
organizations are being developed to 
assist in sub-Saharan African coun-
tries. Generally, these groups focus 
on strengthening human resource 
capacity, developing common educa-
tion strategies for prevention of HIV 
transmission, treating and preventing 
opportunistic infections, and recently, 
providing antiretroviral therapy.37

The National Institute for Allergy and 
Infectious Diseases (NIAID) and other 
international advisory groups such as 
UNAIDS have identifi ed the need to 
increase the capacity of resource-lim-
ited countries to undertake HIV and 
AIDS research.12,38 This has resulted in 
such initiatives as the Comprehensive 
International Program of Research on 
AIDS (CIPRA)5 and the AIDS Interna-
tional Training and Research Program 
(AITRP).39 These initiatives are aimed 
at supporting fundamental research 
on interventions relevant to resource-
limited countries, enabling them to en-
hance their research capabilities. The 
same initiatives also generate knowl-
edge and resource bases that benefi t 
all nations.

The International Center for HIV/
AIDS Pharmacotherapy Research and 
Training (ICHAPRT) is an initiative 
from the School of Pharmacy and 
Pharmaceutical Sciences at the Uni-
versity at Buffalo in collaboration with 
the School of Pharmacy at the Univer-
sity of Zimbabwe. The HIV ePharma-
cotherapy Network (www.hiv.buffalo.
edu) at the University at Buffalo en-

hances expertise among caregivers, 
educators, and researchers in HIV and 
AIDS and establishes an interactive fo-
rum for knowledge advancement and 
patient care. 

ICHAPRT identifi es methods that 
have been successful in developed 
countries and, through formalized 
training and educational initiatives, 
seeks to transfer these approaches to 
Zimbabwe. Examples of such areas 
include the promotion of sustainable 
access to essential drugs (antiretrovi-
rals and medications for opportunistic 
infections) as well as pharmacothera-
py research topics such as adherence 
to therapy, clinical pharmacokinet-
ics, adverse drug reactions, drug in-
teractions, pharmacogenomics, and 
therapeutic drug monitoring. Several 
joint research and clinical service pro-
grams have been implemented with 
the involvement of visiting scholars. 
Notable achievements so far include 
the implementation of a community-
based adherence support program,40,41 

capacity building for quality and bio-
equivalence surveillance of generic 
antiretrovirals, and the development 
of a Website covering international 
perspectives. These endeavors have 
laid the groundwork for further inter-
national collaborations. 

Summary

In the area of HIV pharmacotherapy in 
resource-limited settings, particularly in 
sub-Saharan Africa, countries possess 
specifi c issues and challenges that need 
to be well understood and taken into 
consideration when setting priorities for 
collaborative efforts. Many resource-lim-
ited countries are too preoccupied with 
other issues to address the accessibility 
of good quality products that are appro-
priate for their specifi c patient popula-
tions. Understanding these disparities 
could lead to more effective collabora-
tion linkages. Academic institutions are 
best placed to lead in the development 
of such partnerships since they seek the 
same goals of information generation 
and dissemination.
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