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Experience of a pediatric HIV clinic 
in Guatemala City

Blanca Samayoa,1 Matthew R. Anderson,2 Carlos Grazioso,3

Blanca Estela Rivera,3 Margo Harrison,2 William O’Brien,2

and Eduardo Arathoon3

Objectives. To describe the clinical experience of a Guatemalan pediatric HIV clinic and re-
ferral center, and fill the gap in literature available on pediatric HIV in Guatemala, a country
facing a growing HIV epidemic.
Methods. Analyses were performed on data available from the clinical databases maintained
by the Clínica Familiar Luis Ángel García within the Hospital General San Juan de Dios in
Guatemala City, Guatemala. 
Results. From January 1997–June 2006, a total of 536 children (individuals under 13 years
of age) were registered at the clinic, 54% of them female. At the initial visit, 241 were known
to be HIV infected, while 295 were known to have been exposed to HIV, but were of undeter-
mined infection status. Of the 295 with undetermined status, serostatus was determined in
173, and 57 (33%) were HIV positive. The patients came from all 24 departments of Guate-
mala, but the majority (64%) was from Guatemala City. Most had perinatal exposure; three
patients had been sexually exposed to HIV (all male); and the mode of infection could not be
determined for six children. In the cohort of children whose infection status was initially un-
determined, the provision of antiretroviral (ARV) medication (both pre- and neonatal), in ad-
dition to Cesarean section, was associated with an odds ratio of 0.06 for HIV infection (P <
0.001) when compared to children who had no interventions. Highly active antiretroviral ther-
apy (HAART) was administered to 167 HIV-infected children. There were 44 known deaths
in this cohort; no deaths occurred among the children who were not infected.
Conclusions. Pediatric HIV/AIDS is present in all parts of Guatemala. Programs to pre-
vent mother to child transmission and to provide appropriate treatment to families living with
HIV/AIDS must be a public health priority. 

HIV seroprevalence, child health, anti-HIV agents, Guatemala.

ABSTRACT

In 2006, the Joint United Nations Pro-
gram on HIV/AIDS (UNAIDS) reported
that, worldwide, there were 2.3 million
children under 14 years of age living
with HIV/AIDS and an additional 15.2
million orphaned by the disease. The re-
port notes sadly that the “needs of chil-
dren with HIV have been largely left out
of the research agenda” (1). 

The first cases of AIDS in Guatemala
were identified in the early 1980s. By 2005,
a total of 2 700 AIDS-related deaths had
been reported, and HIV prevalence was
estimated to be less than 1%, although
the quality of epidemiologic data is poor
(2). The National AIDS Program of Gua-
temala reports that from January 1984–
August 2005, there were 8 658 cases of
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AIDS, 513 (5.5%) of which occurred in
children 14 years of age or younger.4 The
National Program does not keep data on
persons with HIV infection per se and re-
liable estimates of HIV prevalence among
children in Guatemala do not exist. In 
the late 1990s, Guatemala’s two national
hospitals, the Hospital General San Juan
de Dios and the Hospital Roosevelt,
opened HIV/AIDS clinics. However,
most women in Guatemala do not receive
routine prenatal care, and thus are not
tested for HIV. In 2005, a national pro-
gram to prevent mother-to-child trans-
mission was begun, but it reaches only a
small proportion of pregnant women. 

This paper describes the experience of
one of the two national HIV reference
clinics, the Clínica Familiar Luis Ángel
García (hereafter “Clínica Familiar”),
located within the Hospital General 
San Juan de Dios (hereafter “Hospital
General”). Our purpose is to compile and
disseminate data regarding pediatric
HIV in Guatemala.

MATERIALS AND METHODS

The Clínica Familiar has been in oper-
ation since 1988 (3). It is managed by 
the Asociación de Salud Integral (Com-
prehensive Health Association), a Gua-
temalan non-governmental organization
that has received funding and support
from the Hospital General, foundations,
international aid agencies, and private
donors. 

A clinical session dedicated to pedi-
atrics was opened at the Clínica Familiar
in 1997, under the direction of a one of
the authors (CG), a specialist in pediatric
infectious diseases. This was the first site
to provide comprehensive HIV/AIDS
care for children in Guatemala. In addi-
tion to caring for patients with HIV in-
fection, the Clínica Familiar serves as a
reference center for children with perina-
tal exposure to HIV, routinely following
these cases until the child reaches 18
months of age when a definitive infec-
tion status can be determined. 

The pediatrics session was initially
available one day a week, but now func-
tions five mornings a week. Children
with identified or suspected HIV infec-
tion are referred to the Clínica Familiar’s
pediatric unit through a variety of sources

and from throughout the country, as 
well as by the Hospital General and those
whose parents are HIV-infected. 

Free antiretroviral (ARV) treatment
has been available to children at the Clí-
nica Familiar since the late 1990s. It was
initially provided through a medication
recycling program, HIV Medicines for
Guatemala,5 whereby unused HIV med-
ication was obtained from infectious dis-
ease clinics in the United States of Amer-
ica and transported free of charge to
Guatemala by volunteers. The clinic’s
policy was to give pediatric patients first
priority when distributing the medica-
tion. Since 2001, the National AIDS Pro-
gram of Guatemala has been supplying
medications. In all, 167 children have re-
ceived ARV in the Clínica Familiar.

Patient population 

All children seen at the Clínica Famil-
iar in January 1997–July 2006 are in-
cluded in the study. Children were de-
fined as individuals up to 13 years of
age. HIV infection was diagnosed by two
positive, highly-sensitive enzyme-linked
immunosorbent assays and/or the pres-
ence of AIDS defining illness. 

At their initial visit, children were
placed into one of two groups, either
HIV-exposed infants whose final sero-
status was undetermined (“infection
status undetermined”) or children in
whom HIV infection was confirmed (“HIV-
infected”). Those infants whose infection
status was initially undetermined were
followed by the clinic until 18 months 
of age when a definitive infection status
could be determined. 

Data collection 

In 2000, HIV counselors and clinicians
began using standardized forms to col-
lect demographics and laboratory data
for each child; this data was regularly
entered into an Epi-Info database. For
years prior to 2000, demographic data is
more limited and was gathered from pa-
tient roster sheets maintained by the
clinic staff. Because this data was not
collected in a systematic fashion, these

patients were not included in assessing
clinical outcomes following ARV ther-
apy or in looking at the efficacy of ma-
ternal ARV interventions on limiting ver-
tical transmission.

Laboratory tests 

Chemistry panels, radiological proce-
dures, and ELISA tests were performed
at the Hospital General’s Central Labo-
ratory. CD4 and viral load testing were
done at various commercial labs when
funds were available.

Statistical analysis

The data was maintained in Epi-Info
version 3.2.2. Analyses were done with
both Epi-Info (Centers for Disease Con-
trol and Prevention, Atlanta, Georgia,
United States) and SPSS 13.0 (SPSS Inc.,
Chicago, Illinois, United States). 

Ethics 

The analysis and publication of this
data was approved by the Hospital Ge-
neral San Juan de Dios Ethics Committee
and by the Institutional Review Board at
Montefiore Medical Center, Bronx, New
York, United States.

RESULTS

Patient population 

From January 1997–July 2006, a total
of 536 patients under 14 years of age
were seen by the Clínica Familiar’s pedi-
atric HIV unit. At the initial visit, 241 had
known HIV infection, and 295 had been
exposed in utero, but had undetermined
infection status. By 1 August 2006, of the
295 with undetermined infection status,
57 had been found to be HIV-infected; 
51 were lost to follow-up; 71 were still
pending final serostatus; and 116 were
HIV-negative. Thus, of the 536 patients,
the clinic saw 298 HIV-infected children,
116 HIV-negative children, and 122 chil-
dren whose serostatus remained unde-
termined (Table 1). The number of new
cases seen at the Clínica Familiar re-
mained stable from 2003–2005, reflecting
the opening of two new pediatric HIV
clinics (Hospital Roosevelt, Guatemala
City; Hospital Nacional, Puerto Barrios). 

Table 2 presents basic demographic
data at the time of registration for both
those with undetermined infection status
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and those known to be infected. Children 
with undetermined infection status had a
mean age of approximately 3.5 months;
the mean for children with known infec-
tion was approximately 3.3 years. Most
patients had been exposed perinatally;
however, three male children had been
exposed sexually. 

Among those HIV-infected children
for whom housing information was
available (237), only 32% (76) were liv-
ing with both parents; 23% (54) were in
orphanages and 21% (50) were living
with a single mother. Forty-four HIV-
infected patients were known to have

died by the end of the study period.
There were no known deaths among the
116 children who were determined to be
HIV negative.

Among the 241 children who entered
the clinic with known infection status,
154 were still being followed at the end
of the study period, 29 had died, and 58
had been lost to follow-up. By the end 
of the study period, of the 295 children
who had entered the clinic with undeter-
mined infection status, 116 had been dis-
charged as HIV-negative; 15 of the 57
HIV-infected children had died; and 122
had been lost to follow-up.

All Guatemala’s 22 geographic depart-
ments were represented in the study pop-
ulation (Figure 1), with the majority of
cases (63.6%) originating around the
capital city in Guatemala State. Patients
were also seen from the neighboring
countries of El Salvador and Honduras.

Provision of ARV therapy

During the study period, 167 children
received ARV in the clinic. The most com-
mon regimens employed were the follow-
ing triple therapies: (a) Zidovudine, Lami-
vudine, and Efavirenz (39% of patients);
(b) Zidovudine, Lamivudine, and Nelfi-
navir (17%); (c) Stavudine, Lamivudine,
and Nelfinavir (10%); (d) Zidovudine, Di-
danosine, and Nelfinavir (8%); (e) Zido-
vudine, Didanosine, and Efavirenz (4%);
(f) Didanosine, Stavudine, and Nelfina-
vir (4%); and (g) Lamivudine, Stavudine,
Efavirenz (4%). The variety of medica-
tion regimens reflected the fact that the
clinic made use of donated drugs.

Figure 2 shows paired pre- and post-
CD4 levels for 130 children in whom at
least two CD4 tests were run. Mean CD4
increased by 240 (P < 0.01, paired t-test).
Prior to ARV, 20% of the children had a
CD4 of less than 200; after therapy this
percentage was reduced to 8.3.

In 1998–2005, pregnant women being
followed by the Clínica Familiar re-
ceived government-supplied Zidovu-
dine, administered using the ACTG 076
protocol (4). Since 2005, triple therapy
with Lopinavir/ritonavir, Zidovudine,
and Lamivudine is given to HIV-infected
pregnant women; the child receives
Zidovudine monotherapy. In cases where
the mother has not received treatment,
but the infant is diagnosed with HIV 
at birth, the child is given triple therapy
(Lopinavir/ritonavir, Zidovudine, and 
Lamivudine).

Impact of prenatal and perinatal
interventions on vertical transmission

Information on prenatal and perinatal
care received by the mother of each pe-
diatric patient was available for 233 of
the 293 children in whom infection sta-
tus was not known initially; this infor-
mation was obtained from the mothers.
Three interventions for Prevention of
Mother-to-Child Transmission (PMTCT)
were evaluated: prenatal ARV therapy,
delivery by cesarean section, and neona-
tal ARV therapy. 
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TABLE 1. HIV infection status of new patients at initial visit and after testing, Clínica Familiar Luis
Ángel García, Hospital General San Juan de Dios, Guatemala, January 1997–June 2006 

HIV-
Undetermined at initial visit infected Total Total
HIV non- HIV at initial new HIV

Year All infected infected Unknown visit patients infected

1997 13 5 4 4 7 20 11
1998 15 9 0 6 15 30 15
1999 22 8 4 10 22 44 26
2000 27 12 15 0 14 41 29
2001 42 25 16 1 28 70 44
2002 36 28 7 1 35 71 42
2003 23 11 4 8 46 69 50
2004 37 10 7 20 36 73 43
2005 44 8 0 36 28 72 28
2006a 36 0 0 36 10 46 10
Total 295 116 57 122 241 536 298

a First six months of the year.

TABLE 2. Demographic data on all patients and on those with undetermined infection status at ad-
mission to Clínica Familiar Luis Ángel García, Hospital General San Juan de Dios, Guatemala, Jan-
uary 1997–August 2006

All patients with
Infection status at initial visit undetermined infection status

Known Determined Determined
HIV infection to be to be HIV- to be HIV-

Characteristic uncertain HIV infected negative (%) positive (%)

Totals 295 241 116 57
Mean age at initial visit (years) 0.29 3.35 0.28 0.48
Gender n = 286 n = 233 n = 113 n = 55

Male 150 (52.4) 102 (43.8) 55 (48.7) 37 (67.3)
Female 136 (47.6) 131 (56.2) 58 (51.3) 18 (32.7)

Form of exposure or transmission n = 243 n = 197 n = 94 n = 49
Perinatal 243 (100) 188 (95.4) 94 (100) 49 (100)
Sexual 0 3 (1.5) 0 0
Transfusion 0 0 0 0
Unknown 0 6 (3.0) 0 0

Living situation n = 155 n = 189 n = 84 n = 48
Both parents 78 (50.3) 57 (30.2) 43 (51.2) 19 (39.6)
Mother alone 40 (25.8) 42 (22.2) 25 (29.8) 8 (16.7)
Father alone 1 (0.6) 6 (3.2) 0 1 (2.1)
Grandparents 2 (1.3) 24 (12.7) 1 (1.2) 1 (2.1)
Other family 5 (3.2) 22 (11.6) 2 (2.4) 3 (6.3)
Orphanage 29 (18.7) 38 (20.1) 13 (15.5) 16 (33.3)



Of the 233 births, 60 (26%) had none 
of the three interventions, 46 (20%) in-
volved one or two of the interventions,
and 127 (55%) involved all three. Giving
birth in Guatemala City was highly asso-
ciated (P < 0.001, Pearson’s Chi Square)
with all three interventions; 108 of 168
(64%) of the women giving birth in Gua-
temala City had had all three interven-
tions, as compared to only 19 of the 65

(29%) of those giving birth elsewhere in
the country (Table 3). 

Of this cohort of 233 births, a defi-
nitive diagnosis was available for 132
infants. Using the births with no inter-
ventions as a comparator, having one or
two interventions was associated with
an odds ratio (OR) of 0.29 (P = 0.02) and
having had all three interventions was
associated with an OR of 0.06 (P < 0.001). 

DISCUSSION

This paper provides the first pub-
lished description of pediatric HIV in
Guatemala. The broad geographic dis-
tribution of patients attending the
Clínica Familiar provides evidence that
HIV infection, while centered in Guate-
mala City, is established throughout the
country. Our data suggest that prenatal
ARV therapy and Cesarean sections are
useful in preventing mother-to-child
HIV transmission, but may not be easily
available outside of Guatemala City.
This is hardly surprising, but provides
local data to support rapid implemen-
tation of PMTCT programs throughout
the country. 

Our data is limited by the fact that it
was drawn from a referral population. In
most areas of Guatemala, HIV testing is
not available, so most cases are probably
not diagnosed. Thus, our population is
not broadly representative of the state of
HIV infection among children in Gua-
temala. We drew our data from clinical
records and the clinic does not have

enough resources to do follow-up and
verification. Approximately 10% of the
population was lost to follow-up with
respect to serostatus. We suspect that
many more deaths occurred among the

study’s population, than were reported
to the clinic. In addition, we have only
the most limited data regarding illnesses
in this cohort.

Despite these limitations, we feel that
the Clínica Familiar’s experience illustrates
the urgent need to introduce PMTCT pro-
grams, following recommended interna-
tional guidelines, throughout Guatemala
(5). The use of antiretroviral therapy, the
avoidance of breast feeding, and elective
Cesarean sections have virtually elimi-
nated MTCT of HIV in developed coun-
tries (6). In Guatemala, however, several
major hurdles impede the provision of
these services and access to prenatal care
is far from universal. The WHO Repro-
ductive Health Database estimates that
in Guatemala, 14% of women receive no
prenatal care and only 68% receive four
or more visits (1998–1999); only 41.4% of
births are attended by skilled health care
personnel (2002) (7). For those patients
who do receive prenatal care, access to
PMTCT programs is very limited. It has
only been in the past 2–3 years that
PMTCT programs, supported by the
Global Fund, have been fully operational
in the capital city’s two national hos-
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FIGURE 1. Place of birth, by department in Guatemala, for the patients new to the Clínica
Familiar Luis Ángel García, Hospital General San Juan de Dios, Guatemala, January
1997–August 2006

Legend–frequency

Missing or Excluded
1.00 to 5.00
5.0 to 5.00
10.01 to 20.00
20.01 to 50.00
50.01 to 100.00
100.01 to 250.00
250.01 and above

FIGURE 2. Pre- and post-antiretroviral therapy (ARV) CD4 counts in pediatric patients at
the Clínica Familiar Luis Ángel García, Guatemala, January 1997–August 2006
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pitals; such programs do not exist in 
the rest of the country. To create them
would require setting-up diagnostic and
testing centers, ensuring access to ARV
therapy, training personnel in the man-
agement of HIV in pregnancy and neo-
nates, and providing the resources to 

do elective Cesarean section for HIV-
positive mothers at facilities throughout
the country. This public health infra-
structure has yet to be created on a na-
tional level. Programs would need to be
in place to provide HIV-positive moth-
ers with infant formula in order to avoid

breastfeeding. This has been successfully
done at the Clínica Familiar. 

Finally, it is estimated that 77% of in-
digenous women and 34% of nonindige-
nous women in Guatemala deliver at
home, with the assistance of a midwife
(8). Thus any successful PMTCT will
need to collaborate successfully with
Guatemala’s midwives. These, then, are
the challenges currently facing the pub-
lic health system of Guatemala.

Acknowledgements: Margo Harri-
son’s participation was supported by the
David E. Rogers Fellowship of the New
York Academy of Medicine. Matthew
Anderson was supported by the Center 
for AIDS Research at Albert Einstein
College of Medicine, Bronx, New York,
United States of America. 

Rev Panam Salud Publica/Pan Am J Public Health 25(1), 2009 55

Samayoa et al. • A pediatric HIV clinic in Guatemala Original research

TABLE 3. Impact of three Prevention of Maternal to Child Transmission (PMTCT) inter-
ventions among 132 children in whom initial HIV infection status was undetermined, Clí-
nica Familiar Luis Ángel García, Hospital General San Juan de Dios, Guatemala, January
1997–August 2006

Final diagnosis

HIV negative HIV-infected All

No PMTCT interventions 20 (46%) 23 (54%) 43
One or two PMTCT interventions 21 (75%) 7 (25%) 28
Antiretroviral therapya 57 (93%) 4 (7%) 61

Total 98 (74%) 34 (26%) 132

a Interventions were: prenatal antiretroviral therapy, neonatal antiretroviral therapy, and Cesarean section.
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Objetivos. Describir la experiencia de una clínica y centro de referencia pediátrico para
el VIH en Guatemala y llenar el vacío existente en la literatura científica sobre la infección
pediátrica por el VIH en ese país, donde se enfrenta una creciente epidemia por el VIH.
Métodos. Se analizaron los datos disponibles en la base de datos clínicos de la Clínica
Familiar Luis Ángel García del Hospital General San Juan de Dios, Ciudad de Guatemala,
Guatemala.
Resultados. Entre enero de 1997 y junio de 2006 en la clínica se registraron 536 menores
de 13 años; 54% de los cuales eran niñas. En la visita inicial se sabía que 241 estaban infec-
tados por el VIH y que 295 habían estado expuestos a ese virus aunque su diagnóstico era
indeterminado. De estos, se determinó el estatus serológico de 173, de los cuales 57 (33%)
resultaron positivos al VIH. Los pacientes procedían de los 24 departamentos de Guate-
mala, pero la mayoría (64%) era de la Ciudad de Guatemala. La mayoría de los pacientes
había estado expuestos al VIH por la vía perinatal; tres pacientes (todos varones), por la 
vía sexual y no se pudo determinar la vía de infección de seis niños. En la cohorte de niños
con diagnóstico inicial indeterminado, el tratamiento antirretroviral (tanto pre como pos-
natal) junto con el nacimiento por cesárea se asociaron con una razón de posibilidades
(odds ratio) de tener la infección por el VIH de 0,06 (P < 0,001) en comparación con los niños
sin estas intervenciones. El tratamiento antirretroviral de gran actividad (HAART) se ad-
ministró a 167 niños infectados por el VIH. Se registraron 44 muertes en esta cohorte, nin-
guna en los niños sin infección.
Conclusiones. La infección pediátrica por VIH/sida está presente en todos los departamen-
tos de Guatemala. Los programas para evitar la transmisión de madre a hijo y brindar el tra-
tamiento adecuado a las familias que viven con VIH/sida son una prioridad de salud pública

Síndrome de inmunodeficiencia adquirida, VIH, hospitales pediátricos. Guatemala.

RESUMEN

Experiencia de una clínica
pediátrica para el VIH en 
la Ciudad de Guatemala

Palabras clave
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