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The HIV/AIDS epidemic is having a devastating global impact on
children and families. In 2004, an estimated 640 000 children
became newly infected with HIV and about 2.2 million children
were living with the virus. More than half a million children
worldwide died of HIV-related illnesses in 2004. Ninety-five per
cent of HIV/AIDS-associated deaths occur in the developing
world and about 70% of infected individuals reside in sub-
Saharan Africa.1 Worldwide, HIV is threatening child survival
and reversing development gains of past decades. Globally,
HIV/AIDS now accounts for about 4% of all deaths among
children under 5 years of age; in southern Africa, HIV/AIDS may
account for 30 - 50% of all such deaths. Where paediatric HIV-
related care and treatment services are not available, it is
estimated that more than half of infected children die before
reaching their second birthday.2

When comprehensive care, including highly active antiretroviral
therapy (HAART), is available to children, these grim statistics
can be reversed. Survival rates are significantly better among
children and adolescents treated with HAART.3-5 Growth is
normalised6,7 and children thrive in normal school
environments.8 In a resource-poor setting it has been
demonstrated that HAART can be administered safely and
effectively.6,9

Despite the great potential for children to thrive within child-
focused treatment programmes in both high- and low-resource
settings, ‘children are for the most part ignored’10 within
international HIV resource planning initiatives. When their care
is included in programme planning, children are most
commonly ‘treated as an “add on” to the adult response’.10

Children represent a disproportionate share of those individuals
infected with HIV who do not have access to treatment.11,12

Contributing to the limited availability of paediatric care is the
lack of health professionals with expertise or experience in
treating children infected with HIV, including the provision of

therapy, dosing, administration and monitoring. Worldwide,
health care providers at all levels have limited skills to identify
children living with HIV; to provide them with antiretroviral
(ARV) treatment and other care services; to monitor their
progress; and to provide psychosocial support. Most health care
professionals in countries hard-hit by HIV lack formal training
in paediatric HIV/AIDS treatment. Formal research training and
infrastructure for the performance of paediatric-focused
HIV/AIDS clinical research are also lacking. The creation of
paediatric clinical centres of excellence facilitates the
prioritisation of paediatric HIV care services within and around
countries hard-hit by the HIV epidemic and assures that high-
quality paediatric-focused health care education is available.

In Botswana, nearly 40% of all pregnant women are infected
with HIV.13 Standard surveillance does not include children, so
exact paediatric numbers are unknown. It is thought, however,
that thousands of Batswana children under the age of 15 are
HIV-infected. Because of a strong nationwide commitment, led
by the President of the Republic of Botswana, His Excellency Mr
Festus Mogae, Botswana became the first country in sub-
Saharan Africa to establish a national ARV treatment
programme. In 2000, the government of Botswana entered the
African Comprehensive HIV/AIDS Partnership (ACHAP),14 in
order to establish a sustainable response to the country’s
epidemic. In 2001, the government of Botswana made an
unprecedented commitment to provide free HAART to all
qualifying citizens through its national ARV programme.

For paediatric patients, ARV medications became available
through the public sector in Botswana in May 2002. In the year
before that, children in need of ARV therapy were able to obtain
necessary medications through a clinical trial managed jointly
by staff of the Princess Marina Hospital and Baylor College of
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Medicine. Theoretical and practical training was also performed
jointly to prepare available staff to lead the nation in the
provision of excellent care and treatment to HIV-infected
children. An exchange programme was established to allow
Botswana-based faculty to obtain further practical training in
research and patient care in the USA and to allow US-based
health professionals to work in the clinic in Botswana.

In 2001, an adult Infectious Disease Care Clinic was established
as a pilot at Princess Marina Hospital. This clinic formed the
backbone of the National Antiretroviral Programme for adults
beginning in January 2002. Space for the care of paediatric
patients was available at the site for half a day each week,
beginning in June 2002. To better address the unique needs of
the paediatric population, a centre dedicated to providing
comprehensive, state-of-the-art care and treatment to HIV-
infected children was established on the Princess Marina
Hospital campus. The Botswana-Baylor Children’s Clinical
Centre of Excellence (COE) was opened and officially dedicated
by His Excellency Mr Festus Mogae on 20 June 2003. This
facility, the first of its kind on the African continent, provides
state-of-the-art care and treatment to HIV-infected children
and families from Gaborone and across Botswana. The Centre is
a product of a partnership between the Baylor International
Pediatric AIDS Initiative at Baylor College of Medicine (Houston,
Texas, USA), the Princess Marina Hospital in Gaborone and the
government of Botswana. The centre was made possible by a
landmark $6 million grant from the Bristol-Myers Squibb
Secure the Future Programme. The centre is supported by
additional funding to Baylor from the Fogarty International
Center of the US National Institutes of Health and the US
Centers for Disease Control and Prevention Global AIDS
Program. The COE is based on a model first piloted in Constanta,
Romania, another resource-poor setting with a significant
paediatric HIV epidemic.6,9

Staffed collaboratively by US and Botswana health
professionals, the Botswana-Baylor Children’s Clinical Centre of
Excellence (COE) provides services that are comprehensive in
scope, encompassing the primary and specialty medical care
and social service needs of HIV-infected infants, children and
families. The centre includes ten outpatient clinic rooms, a
pharmacy, a laboratory, a classroom, offices and a conference
room. Health professional education and clinical research are
integral to the centre’s mission. By prioritising health
professional educational activities, the centre catalyses the
decentralisation and expansion of paediatric care throughout
Botswana and the region.

The heart of all initiatives organised through the COE is the
provision of outstanding care and treatment to HIV-infected
children. Paediatric care in Gaborone had been initiated at the
Princess Marina Hospital about a year before and was
transferred to the COE at the time of its opening in June 2003.
Even as the national programme services expanded to include

children throughout the country, the COE remained the focal
point of paediatric care nationwide

Currently, the majority of patients receiving care through the
COE are enrolled in the Botswana National Antiretroviral
Programme. At the COE, the National Paediatric Antiretroviral
Programme is jointly administered by the paediatric staff of the
Princess Marina Hospital and the COE. Children enrolled in the
programme at the COE receive comprehensive care including
primary paediatric care, antiretroviral therapy and monitoring,
psychosocial support and nutritional surveillance from a
dedicated and multidisciplinary staff. 

A Family Care Model clinic has also been established to provide
care to caretakers along with their children. At the COE,
paediatricians are available to care for children and adult
patients receive treatment from a physician specialist. In non-
specialist centres throughout the country, it is anticipated that
families will similarly receive their care together using the
family care model. As the availability of comprehensive care for
HIV-infected children extends to the rest of the nation, most
children and families will be treated by more generally trained
medical officers. The Botswana Baylor Children’s Clinical Centre
of Excellence will remain as a referral centre for the most
challenging paediatric cases as well as for ongoing training of
health care providers in optimal treatment strategies for
children. 

As is true for most of sub-Saharan Africa, Botswana has a very
limited number of paediatric specialists. The majority of all
specialists work at the two national referral hospitals in
Francistown and Gaborone. General practitioners in the
national ARV programme are frequently hesitant to screen and
treat children for HIV. In order to address this issue, the COE-
based staff from both the Baylor Programme and Princess
Marina Hospital conduct week-long training courses at the
‘ARV roll-out sites’ around Botswana. These trainings focus on
issues related to paediatric HIV care and antiretroviral
treatment and are both didactic and practical. These
educational programmes are funded by the US Centers for
Disease Control and Prevention (CDC) Botswana-USA (BOTUSA)
project. The COE also collaborates with the Elizabeth Glazer
Pediatric AIDS Foundation (EGPAF) to provide training for a
number of health professionals from countries throughout the
region. The training serves to strengthen the capacity to provide
ARVs to children throughout the country and the region.
Following the formal training, practitioners from the remote
sites frequently consult with the COE-based specialists for
guidance with their difficult paediatric cases. 

Trainees attend clinic and didactic sessions at the COE, or at
their home sites with COE-based visiting preceptors, in order to
increase their skills in treating paediatric HIV. African countries
benefiting from these training activities have included South
Africa, Swaziland, Zambia, Nigeria and Tanzania. The topics
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covered in the paediatric training programmes include those
shown in Fig. 1.

Training is inclusive of a number of health professional groups
including students, nurses, doctors and pharmacists. A
curriculum on paediatric HIV/AIDS for health professionals has
also been developed to allow for the wider dissemination of
practical knowledge.15 This teaching tool is available in several
languages and has been disseminated to health care workers in
more than 50 countries.

The long-term provision of care and treatment to HIV-infected
children worldwide will be limited by the relative lack of data
regarding the safest and most effective employable options for
children.16 In order to address the knowledge gap regarding the
unique needs of children infected with HIV, the COE provides
infrastructure, expertise and staffing to conduct high-quality,
high-impact, highly ethical paediatric clinical research. 

Currently enrolment is underway for the Botswana/Baylor
Antiretroviral Assessment Trial 2 (BANA02), an analysis of CD4-
positive T-lymphocyte count-based structured treatment
interruptions in children. With targeted enrollment of 600
children, BANA 2 will be the largest paediatric ARV clinical trial
to have been performed on the African continent. (BANA means
children in Setswana. BANA 2 is the second large study
dedicated to expanding the knowledge related to ARV therapy
options for children in Botswana.)

Research organised through the COE also addresses barriers to
paediatric ARV adherence, disclosure of HIV status to children
and adolescents, and the comprehensive needs of high-risk
paediatric populations. 

In order to facilitate the extension of high-quality paediatric
care to the broader community, the COE has initiated a number
of outreach programmes. These programmes share a common

focus on improving the access to high-quality medical care for
children, including orphans and vulnerable children (OVCs). The
methods employed through outreach programmes mirror
others organised through the COE, stressing the provision of
high-quality medical care, psychosocial support and training. 

The COE staff, supported by a separate grant from Secure the
Future, also provide on-site support to health care professionals
in Bobonong, Botswana. With over 70% of women of child-
bearing age testing positive for HIV in the Bobirwa subdistrict,
the people of this area suffer from one of the highest
prevalence rates of HIV infection of any community in the
world. Before the COE’s involvement there, no patients were
receiving ARV treatment through this site. Because of the
outreach work at this site, patients are being started on therapy
more rapidly and the prioritisation of paediatric care is
consistently stressed.

Closer to the COE, another outreach programme is working in
collaboration with community-based organisations (CBOs) to
perform health assessments of more than a thousand OVCs
living in three densely populated villages within 50 km of
Gaborone. The COE is taking the lead in Botswana in the area of
home-based testing. Children connected to orphan
programmes in the community are visited in their homes, and
all family members are counselled and offered age-appropriate
HIV testing. Adults and children over 18 months of age can
receive immediate at-home rapid-testing. Children who are
found to be HIV-infected or to have other special needs are
then appropriately referred, many directly to the COE for ARV
treatment.

As of 1 April 2005, 3 937 Batswana children had been screened
for HIV infection at the Botswana Baylor Children’s Clinical
Centre of Excellence. Of these, 1 353 children (34.4%) were HIV-
positive, and 1 159 paediatric patients have begun HAART at
the COE. Only 61 patients are known to have died since testing
positive for HIV at the COE. Most of these deaths occurred
within a short time of the children’s coming to the COE, in
patients who presented with advanced disease. Twenty of the
children died before they could be started on ARV medications. 

The first 214 children to complete 12 months of follow-up
within the COE-based national programme have been
systematically evaluated with respect to medication adherence,
clinical condition, CD4% and viral load values. At the time of
entry into the programme, 121 (56.5%) were in CDC category
C3, indicating a severe clinical state. Owing to the exceptional
commitment of the patients’ families, complemented by
intensive psychosocial support, overall medication adherence
(based on pill count and liquid medication measurements) was
95% during the initial year of follow-up. Of the patients 85%
achieved complete virological suppression (viral load < 400).
Mean log viral load values at entry, 3 months, 6 months, and 12
months of follow-up are demonstrated in Fig. 2. Fig. 3
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Fig. 1. Paediatric HIV training modules.
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illustrates the patients’ mean CD4% during the same time
period. An excellent clinical, immunological and virological
response to ARV therapy was achieved.

The creation of dedicated paediatric centres of excellence is
transforming the face of paediatric HIV/AIDS, providing
treatment for the first time to large numbers of infected
children, building essential capacity and infrastructure, and
promoting the acquisition of knowledge that will enhance
HIV/AIDS care and treatment globally. We credit the early
success of the Botswana-Baylor Children’s Clinical Centre of
Excellence to a variety of factors: a commitment to
comprehensive medical, psychosocial, and community support;
well-trained multidisciplinary staff; dedicated collaborative
partners; highly motivated children and caregivers; and
attention to family-centred care. 

The Botswana government’s commitment to sustainability of
the national ARV programme and to the treatment of children
has ensured that our efforts to prioritise paediatric care have
received consistent support. The Baylor College of Medicine’s
early partnership with the Princess Marina Hospital has allowed
for ongoing sharing of resources, essential to the daily function
of the COE. The necessity for treatments that focus on children
has been recognised and honoured by all COE partners, leading
to consistent prioritisation and a high quality of care for a
growing number of Botswana’s children. Currently, additional
Paediatric Clinical Centres of Excellence for the care and
treatment of HIV-infected children are being built based on the
success of Botswana’s programme. Centres in Swaziland and
Lesotho, also funded by the Bristol Myers Squibb Secure the
Future Programme, are scheduled to open in December of 2005. 
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Fig. 2. Mean log viral load during first year of therapy.

Fig. 3. Mean CD4% during first year of therapy.

DISCUSSION

The work at the Botswana Baylor Children’s Centre of
Excellence would never have been realised without the
support of the Botswana Ministry of Health, Princess Marina
Hospital, Baylor College of Medicine and the Bristol Myers
Squibb Secure the Future Programme. We also wish to
acknowledge the contributions of CDC-BOTUSA, the Elizabeth
Glaser Pediatric AIDS Foundation, the Fogarty International
Center of the US National Institutes of Health, the Kgalagadi
Beverages Trust and Debswana. The ongoing dedicated work
of the staff of the COE and Princess Marina Hospital, our
patients, and their families, ensure the continued success of
these programmes.
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