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Abstract
Introduction: Seroprotection against hepatitis B is defined as anti-hepatitis B surface antigen titer ≥ 10 IU/L), 
but in children with human immunodeficiency virus (HIV) this is low. Objective: The objective of this study 
was to establish SP against HBV and potential associated factors in children with HIV in Cali, Colombia. 
Methodology: This is a study of seroprotection against HBV in 85 children under 18 years of age after 
receiving three doses of vaccine. Clinical, paraclinical, environmental and sociodemographic variables were 
considered. Statistical analysis included estimation of proportion per occurrence, 95% confidence intervals, 
percentages, means, standard deviations, and univariate analysis between variable exposure and effect. 
Confounding factors were evaluated with 2x2 contingency tables and estimation of odds ratios with 95% con-
fidence intervals. The Chi2 test was used with significance of p <0.05. The multivariate model used backward 
elimination. Variables with p> 0.10 were eliminated by likelihood-ratio test. Results: SP was 35.3% (95% CI: 
25.2 to 46.4, n = 30) in children with a mean age of 101 ± 44 months. Patients were predominantly female 
gender and mixed race and had Stage C HIV (according to US Centers for Disease Control and Prevention 
(CDC) standards). Average treatment time was 5 years. No relationship was found between the time between 
the first, second and third doses of vaccine and SP, nor among diagnosis, time of vaccination, and SP. The 
multivariate model showed an association of SP with the temporal relationship between start of treatment (0-3 
years), last dose of vaccination (OR = 4.3, 95% CI: 0.96 to 19.23; p = 0.05) and more than three years after 
starting treatment (OR = 9.69, 95% CI: 2.37 to 39.5; p = 0.00). 

Conclusion: The prevalence of SP was 35.3%, with a possible risk factor associated with the temporal 
relationship between onset of treatment and time of the last dose of vaccine.

Keywords
Hepatitis B, HIV infection, seroprotection, children.

Original articles

INTRODUCTION 

HIV (Human Immunodeficiency Virus) is transmitted 
through contact with blood and through sexual activity 
which are also two of the most important risk factors for 
acquiring hepatitis B virus (HBV) (1-4).

According to the World Health Organization (WHO) 
coinfections of HIV with HBV and hepatitis C virus (HCV) 
are associated with accelerated progression and worse prog-
noses for liver diseases. The results can be chronic infections, 
cirrhosis, cancer and death (2). Around 600,000 people die 

each year due to the effects of acute or chronic hepatitis. 
About 25% of the adults who became chronically infected 
during childhood die from liver cancer or cirrhosis (2). The 
incidence of hepatitis B can be reduced by using the vaccine 
according to the schemes proposed by WHO (2).

A study by Simani et al. in Sub-Saharan Africa found high 
levels of seroprotection (SP) for HBV in children 5 to 24 
months of age. In fact, 89.3% had quantitative titers of anti-
bodies to surface antigen anti-HBsAg higher than 10 IU/L 
(3). A study by Pessoa et al. in 2010 in Brazil found that 
40.5% of adolescents with HIV had SP whereas 78.3% of 
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healthy adolescents had SP (4). In 2009 Abzug et al. found 
that 24% of school children had SP and that after revacci-
nation this increased to 46% at 8 weeks of the new scheme 
(5). A study of 121 children with HIV by Fernández-Ibieta 
et al. in 2009 in Spain observed a prevalence of Anti-
HBsAg> 10 IU/L for HBV of 16.5%. Patients in stage A 
had the highest proportion of SP (20%), followed by those 
in stage B (16%) and then stage C (9.4%) (Stages accor-
ding to the Centers for Disease Control and Prevention 
(CDC) in the United States). This percentage decreased in 
relation to the time following vaccination in these children. 
While it was 36.8% among children vaccinated within three 
years versus, it was only 7.4% for children vaccinated more 
than 12 years earlier (6). An unpublished study by P. Lopez 
P in Cali, Colombia  reports a 20% SP rate, but this study 
did not take into account any risk factors or confounders 
associated with this inadequate response.

The objectives of this study are first to determine the pre-
valence of SP for HBV after 3 doses of vaccine in children 
under eighteen years of age at the Pediatrics HIV/AIDS 
clinic in Cali, Colombia, and then to look at possible asso-
ciations with sociodemographic, clinical, laboratory, and 
environmental factors.

METHODOLOGY

A study of prevalence of SP for HBV in children under 18 
years of age who had been diagnosed with HIV infection was 
conducted among the patients of the Pediatric HIV/AIDS 
Clinic in Cali, Colombia between September and December 
2010. The study determined possible risk factors and mea-
sured SP for HBV after each of three doses of vaccine. The 
target population consisted of children in southwestern 
Colombia who were undergoing Highly Active Antiretroviral 
Therapy (HAART) or who were being observed. Both male 
and female children were included. Their ages ranged from 
8 months to 18 years old. HIV had been diagnosed with 
ELISA and positive viral loads were confirmed by Western 
Blot tests taken at least 15 days before or after testing for 
anti-HBsAg. Children who had not been transfused within 
the previous six months were also included. The minimum 
interval between doses was four weeks with the time lag bet-
ween vaccine one and three not exceeding 18 months. All 
patients had had their final dose of vaccine within the last 10 
years. Children were excluded with other confirmed types 
of immunodeficiency and children hospitalized for severe 
infections concomitant to HIV that compromised their lives. 
These included basic septic shock, multisystem organ failure, 
sepsis, electrolyte imbalances, acid-base imbalances, severe 
respiratory distress syndrome and children with prior histo-
ries of HBV infection.

Assuming an expected prevalence of 24%, with an esti-
mation error of ± 5%, a 95% confidence level, and the 
total population in the Pediatric HIV/AIDS Clinic in Cali, 
Colombia on September 1, 2010 of 122 children, the sam-
ple size was 84 children.

The study’s main interests were viral load and the per-
centage of CD4 protein. Sociodemographic, clinical, para-
clinical and environmental variables were also evaluated. 
Sociodemographic variables included age, sex, origin, race, 
and history while clinical variables included HIV mode 
of transmission, nutritional status (weight, height, BMI, 
height for age), signs and symptoms of chronic liver disease, 
stage of HIV infection (In accordance with the CDC sta-
ging system), hospitalizations, Highly Active Antiretroviral 
therapy (HAART), treatment time, time between doses 
of vaccine, temporal relationships between measurements 
of levels of specific antibodies, and measurements after 
each of three vaccination doses, starting date of HAART, 
and date of HIV diagnosis. Paraclinical variables included 
viral load, CD4 percentage, direct bilirubin, and AST/ALT. 
Environmental variables included sexual activity, intrave-
nous drug use, overcrowding, abandonment, breastfeeding 
and whether the mother and/or parents were alive or dead,. 
The outcome variable was the determination of SP for 
HBV defined as quantitative titers of antibodies to surface 
antigen (anti-HBsAg) greater than 10 IU/L as measured by 
the chemiluminescence method (microELISA) (7).

This work was approved by the Ethics Committee of the 
Universidad del Vale and the Pediatric HIV/AIDS Clinic 
of Cali, Colombia. Parents and/or guardians of children 
who agreed to participate in the study signed an informed 
consent form and answered a structured survey provided 
by researchers. After the survey, five ml samples of periphe-
ral blood were taken from each child for analysis of Anti-
HBsAg in an automated system (Team Elysis One) for 
microElisa tests for determining antibodies (7).

A database was created in EpiInfo 6.04 and statistical 
analysis was performed with Stata 10. To assess data entry 
typing errors, 10% of the database was reviewed and com-
pared with the original to make any needed corrections. An 
exploratory analysis of all variables was performed to des-
cribe the distribution of the variables. Measures of central 
tendency and dispersion as well as histograms, box graphs, 
whisker plots, and symmetry graphs were calculated to 
describe the distribution of continuous variables. Normal 
analysis was performed and, if necessary, transformation 
of data developed for standardization. Frequencies and 
proportions were obtained for categorical variables, HIV 
viral loads were defined according to four categories: less 
than 400 copies/ml; between 401 and 29,999 copies/ml; 
between 30,000 and 99,999 copies/ml; and more than 
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100,000 copies/ml. The percentages of CD4 were divided 
into three categories: less than 15%, 15% to 24%, and grea-
ter than 25%. Three time variables were categorized.  Time 
from the date of the third dose of vaccine to the dates sam-
ples used to evaluate SP were taken was categorized into 0-3 
years, 3.1-6 years, and more than 6 years. Seroprotection 
was measured at different times following HIV diagnosis 
and categorized as follows: 0 -3 years, 3.1 to 6 years, 6.1 to  
9 years and more than 9 years. Serum protection was cate-
gorized in relation to duration of treatment as follows: 0 to 
3.3 years, 3.4 to 6.6 years, 6.7 to 10 years, and more than 10 
years. The temporal relationship between the third dose of 
vaccine, the initiation of HAART, and measurement of spe-
cific antibody levels was categorized as follows: less than 
zero years, zero to three years, and more than three years.

The nutritional status of children in the study was establis-
hed by referencing the tables of the WHO for Body Mass 
Index (BMI) (normal weight, risk of being underweight 
or overweight, overweight or thinness, and obesity or 
extreme thinness) and the WHO Length/height-for-age 
index (normal height for age, risk of stunting, stunted, and 
severely stunted).

The proportion of infected children was determined with 
the 95% corresponding confidence interval. Descriptive 
measures were determined with their corresponding 
standard deviations (SD) and ranges. Univariate analysis 
of each of the exposure variables of interest was done to 
assess potential risk factors, and the variable effects were 
analyzed. Besides possible associations among variables 
including viral load, CD4 percentage, treatment time in 
months, Association between the SP and other covariates 
were explored with the aim of identifying any confounders. 
Odds ratios (OR) were estimated with their respective 
95% confidence intervals, and statistical significance was 
evaluated with Fisher’s exact test. Multiple logistic regres-
sion was used to assess confounding and interaction. The 
Backward method (backward elimination) was used for the 
construction of the multivariate model. All variables that 
showed a significant statistical association at the 0.20 level 
of significance the in univariate analysis were included. The 
likelihood ratio test was used to eliminate variables from 
the model test when the p value was greater than 0.10. The 
Hosmer-Lemeshow (HL) test for logistic regression was 
used to test the model’s goodness of fit. 

RESULTS

Between September and December 2010 there were 122 
children who were initially eligible. Thirty seven of these 
children were excluded. One child died, one had a trans-
fusion, one had Guillán Barré syndrome, three 3 children 
developed serious illnesses and were hospitalized, and 31 

children had incomplete vaccination cards. Eighty-five 
children were finally included in the study. Some data for 
some children was missing in regard to direct bilirubin (n = 
83), ALT/AST (n = 84), breastfeeding (n = 80), and living 
parents (n = 79).

Among the 85 children, 30 had HBV seroprotection 
which was defined as SP prevalence of 35% (95% CI: 25.2 
to 46.4%). These patients were defined as the study group, 
while children who did not have SP (n = 55) were conside-
red to be controls. Table 1 describes the main characteris-
tics of the study group. The female: male ratio was 1.1: 1.0, 
and the mean age was 44.07 ± 101.63 months. The patients 
were mainly mixed race (n = 58, 80%) school aged children 
(n = 54, 63.5%) from Cali (n = 69, 81.2%) with stage C 
HIV (n = 31, 50.6%) Most of  them (54.1%) had been 
hospitalized at least once after being diagnosed with HIV/
AIDS. A very high proportion of the (89.4%) had been 
receiving Highly Active Antiretroviral Therapy (HAART) 
for a median of 60 months treatment time (range 0 to 157 
months) (Tables 1 and 2).

None of the children had histories of transfusions or 
hepatitis B. Only two children had liver and/or spleen 
enlargement.

Seventy percent of those treated had developed SP from 
3.1 to 6 years after vaccination.  SP increased through the 
years up to 53.3% measured both from the time of HIV 
diagnosis as well as from the beginning of HAART. Finally, 
in assessing the starting time of HAART and timing the 
third dose of vaccine, it was found that children who had 
undergone more than 3 years of treatment had an SP of 
62% whereas untreated children developed an SP of 27.6%. 

Association analysis

There were no significant differences between sociodemo-
graphic and environmental variables. Seroprotection was 0.2 
times more likely to develop in the group with viral loads ≥ 
400 to <29,999 copies/ml  than in the control group (95% 
CI: 0.04 to 0.72, p = 0.01), 1.6 times more likely in the group 
who had received the final last dose of vaccine between 3.1 
and 6 years previously (95% CI 0.42 to 5.8, p = 0.49); 0.7 
times more likely in the group of 3.1 to 6 years after diagnosis 
of HIV infection (0.13 to 4.0, p = 0.12), and four times more 
likely in the group of 6.7 to 10 years after the start of HAART 
(95% CI 1.14-13.99, p = 0.03) (Table 2).

After controlling for potential confounders, the variables 
that best explained seroprotection were viral load, CD4 
percentage, time from HIV diagnosis and start of HAART. 
The variable that best explains the presence of SP over time 
is the measurement of the relationship between start of 
treatment and timing of the last dose of vaccine between 0 
and 3 years (OR = 4.3, 95% CI 0.96 to 19, 23; p = 0.05) or 
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Table 1. Sociodemographic characteristics of children under 18 years at the Pediatric HIV/AIDS Clinic in Cali, Colombia from September to 
December 2010

 
 

Seroprotection +
(n = 30)

Seroprotection -
(n = 55)

OR CI95% p

Sociodemographic variables      
Age groups      

Infants (0-24 months) 2 (6.67) 5 (9.09) 1   
Preschool (25-60 months)  4 (13.33) 4 (7.27) 2.5 0.29-21.39 0.84€
School Age (61-144 months) 18(60.00) 36 (65.45) 1.25 0.22-7.08 0.25
Adolescents (145-216 months) 6 (20) 10 (18.18) 1.5 0.21-10.3 0.41

Age (months)      
Average (SD) 103.7 (45.3) 100.5 (43.7)   0.75ɤ

Sex (n, %)      
Feminine 15 (50) 31 (56.36) 1   
Masculine 15 (50) 24 (43.64) 0.77 0.28-2.07 0.57€

Residence (n %)      
Cali 26 (86.67) 43 (78.18) 1   
Valle 4 (13.33) 12 (21.81) 0.73 0.20-2.62 0.63€

Race (n, %)      
Mixed 25 (83.33) 43 (78.18) 1   
Black 5 (16.67) 12 (21.82) 0.71 0.22-2.27 0.57€

SD: Standard Deviation; ɤ: t test; € Chi2
 
Table 2. Paraclinical and environmental characteristics of children under 18 years at the Pediatric HIV/AIDS Clinic in Cali, Colombia from September 
to December 2010

 
 

Seroprotection +
(n = 30)

Seroprotection -
(n = 55)

OR CI95% P

Paraclinical Variables      
Viral Load (copies/ml) 89 (0-2339547) 750 (0-3627553)   0,42

Viral Load Groups (copies/ml)      
<400 21 (70) 25 (45.45) 1   
≥400- 29,999 3 (10) 19 (34.55) 0.18 0.04-0.72 0.01€
≥30,000-<99,999 2 (6.67) 6 (10.91) 0.39 0.07-2.17 0.28
≥100,000 4 (13.33) 5 (9.09) 0.95 0.22-4.0 0.94

CD4 percentage 41.55 (11-63) 34.9 (13.2-56.9)   0.08¥ 
CD4 percentage        

<14 3 (10) 2 (3.64) 1   
>15-<25 4 (13.33) 14 (25.45) 0.19 0.02-1.56 0.12€
≥25 23 76.67) 39 (70.91) 0.39 0.61-2.53 0.32

AST 32.5 (11-82) 31 (15-78)   0.53¥ 
ALT 21.5 (10-72) 24 (8-62)   0.12¥  
Direct Bilirubin 0.2 (0.1-0.8) 0.2 (0-1.4)   0.23¥  

Anti-HBsAg 95.95 (10.6-493) 2.7 (0-8.9)   0.06¥ 
Environmental Variables      
Overcrowding      

No 16 (53.33) 26 (47.27) 1   
Yes 14 (46.67) 29 (52.73) 0.8 0.29-2.09 0.59 €

Parents Living      
No        10 (37.04)        19 (36.54) 1   
Yes 17 (62.96) 33 (63.46) 0.97 0.33-2.91 0.96 €

SD: Standard Deviation; €: Chi2; ¥: Mann-Whitney
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35.3% (30/85) in children with HIV infections which is 
lower than those reported by Simani et al. (3), Pippi et al. 
(10) and Wilson et al., (11) but slightly higher than that 
published by Abzug et al. (5) who found an SP of 24% 
in a study of 204 children. Our prevalence doubles that 
reported by Fernández-Ibieta et al. (6) in a study of 121 
children with HIV. They observed a prevalence of HBsAg 
Anti-HBV of 16.5% (OR = 5.0 95% CI 10.4-24.3). Our 
findings are markedly higher than those of Siriakson et al. 
(12) who found a prevalence of only 1%.  The unpublished 
study by Lopez P in Cali, Colombia reported an SP of 20%. 
The difference between the results in children with HIV 
and those in healthy children could be explained by the 
low SP at the time the vaccination scheme began (failure of 
primary vaccination) or a fast rate of decline of antibodies 
(second vaccination failed) (11). The comparison of our 
findings and those of other studies could be explained by 
a lack of response to vaccination, or by prolonged second 
determination of SP in relation to the timing of the last 
dose of vaccine.  In other words, the time from completion 
of vaccination is an important factor that may influence 
whether these antibodies have declined below SP levels.

Risk Factors

Sociodemographic: Our group of patients was mostly 
school aged with an average age of 8.5 ± 3.8 years (range 
1.1 ± 16.1 years). This is in contrast to the group of infants 
studied by Simani et al. (3), who studied a group of infants, 
and the adolescents studied by Pessoa et al. (4) and 
Siriakson et al. (12) who studied only adolescents. It also 
differs from the group described by Pippi et al. (10) which 
consisted of only school children. Our study group had 
54.9% girls whereas the group described by Pessoa et al. 
(4) had similar numbers of girls and boys (p = 0.16). These 
data do not match the initial observations of Washburn 
et al. (13) who observed that refers morbidity in most of 
diseases, including infectious diseases, occurs more often 
among boys than among girls. Contrary to our findings, 
Pippi et al. (10) and Siriakson et al. (12) describe larger 
proportions of males: 59.5% and 52%, respectively. 

Paraclinical: The univariate analysis of our data suggests 
that as the percentage of CD4 increases, the SP is likely 
to increase, too. This was observed for children with CD4 
≥ 15% and <25% (OR = 0.19, 95% CI: 0.02 to 1.56; p = 
0.12) and for those with CD4 ≥ 25% (OR = 0.39, 95% CI: 
0.61 to 2.53; p = 0.32). Our findings indicate that 72.94% 
had CD4 percentages higher than 25%. In contrast, Pessoa 
et al. (4) found a lower CD4 percentage (21% ± 10.8) in 
adolescents who did not develop SP than in those who did 
(30.2% ± 9.9, p = 0.00). Within the group that developed 

more than three years (OR = 9.69, 95% CI 2.37 to 39.5; p 
= 0.00). The estimations that 68.4% of classifications were 
good and that the area under the curve was 0.791 were 
good (Table 3).

Table 3. Factors associated with SP in children under 18 years at the 
Pediatric HIV/AIDS Clinic in Cali, Colombia from September to 
December 2010

Variables Raw OR 
(CI 95%)

P Adjusted 
OR 

(CI 95%)

P

Group of third dose of vaccine and relationship with HAART and 
detection of SP

< 0 years 24 (31.58) 1    
0 – 3 years 21 (27.63) 4.3  

(0.96-19.23)
0.05 4.3  

(0.96-19.23)
0.05

>3 years 31 (40.79) 9.69  
(2.37-39.5)

0.002 9.69  
(2.37-39)

0.002

DISCUSSION

Commonly HBV vaccine induces levels of Anti-HBsAg 
between 95% and 99% in healthy infants, children and 
young adults (8). In comparison, HIV-infected children 
have poor responses as a result of immunodeficiency 
(9). The study by Simani et al. in Sub-Saharan Africa 
that compared the prevalence of Anti-HBsAg in children 
5-24 months of age stratified by HIV status and vaccina-
ted against HBV found marked differences between a two 
selected groups. The group that received an expanded plan 
of immunization (EPI) showed high levels of seroprotec-
tion (89.3% vs. 81.7%; OR = 1.87, 95% CI: 0.87-4.29; p = 
0.10) and SP (86% vs. 75%; 2.05, 95% CI; 0.97- 4.29; p = 
0.03). When stratified by HIV status, the SP was 85.7% for 
HIV- negative and 78.1% for HIV-positive (p = 0.12) (3). 
Finally, we report that the SP was comparable among HIV-
positive (84.3%; n = 51) and HIV-negative (86.5%; n = 
192), (OR = 0.84 95% CI 0.33-2.10; p = 0.695) in the EPI 
group. In contrast, in the external group the SP observed 
among both HIV positive and negative patients decreased. 
For HIV positive patients it was 63.3% (n = 22), and for 
HIV negative patients it was 81.6% (n = 38) (OR = 0.4, 
95% CI: 0.1-1.52, p = 0.12).

Pippi et al. found an SP of 59.5% (50/84) five months 
after the third dose of HBV vaccine (10). A study by Pessoa 
et al. in Brazil of 40 adolescents with HIV and 23 healthy 
adolescents found an SP of 45% (18/40) in the group with 
HIV and an SP of 78.2% (18/23)  in the control group (p 
= 0.01). A study by Wilson et al. of a cohort of 71 children 
reported that adolescents with HIV had an SP of 41.1% 
versus 70% in the HIV negative group (p = 0.05; 95% CI 
0.36 to 0.96 RR 0.586) (11). We found an SP for HBV of 
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therapy has on the response to the vaccine in children 
has not been sufficiently studied. The highest levels of SP 
in children in our study were in those who had received 
HAART for more than 10 years) (OR = 6.0; 95% CI: 1.27 
to 28.25, p = 0.023). This finding from our univariate analy-
sis is consistent with the findings of Pippi et al. who found 
a positive correlation between the response to the vaccine 
and HAART with high levels of SP in 70.8% of patients 
receiving HAART (34/48) vs. only 44.4% (16/36) among 
those without antiretroviral therapy (p = 0.03) (10).

Nevertheless, in contrast to our results, they found that 
the association disappeared after adjusting for CD4 cell 
counts. In their final model, the variable of CD4 cell counts 
following vaccination remained significantly associated 
to SP (OR = 0.05; 95% CI: 0.002 to 0.096; p = 0.04). 
Fernández-Ibieta et al. (6) observed a 16.5% prevalence of 
Anti-HBsAg compared to healthy children which decrea-
sed over time following the vaccination. Within 3 years of 
vaccination it was 36.8%, but it decreased to 7.4% over 12 
years. Our univariate analysis found a prevalence of 35.3%. 
When we assessed the temporal relationship of the timing 
of the last dose of vaccine and detection of SP our findings 
matched those of Fernández (6). We found that this per-
centage decreased as the time from vaccination decreased. 
The prevalence of SP was 70% (21/30) within 6 years of 
vaccination but decreased to 16.47% past 6 years of vac-
cination. Abzug et al. (5) found an association between 
SP and prior administration of HBV vaccine for not more 
than four years (OR = 4.57; p <0.001). Our multivariate 
analysis included all variables in the model. In doing the 
logistic regression, the only significant variable possibly 
associated with development of SP was the time between 
the start of treatment and development of SP. For category 
2 (0 to 3 years), the OR was 4.3 (95% CI: 0.96 to 19.23; p 
= 0.05) and for category 3 (more than 3 years), the OR was 
9.69 (95% CI: 2.37 to 39.5; p = 0, 00). These findings are 
not comparable with other studies found in the literature 
since they do not study this relationship between time of 
treatment start and completion of the vaccination scheme.

In conclusion, the prevalence of SP in 85 children with 
HIV at the Pediatric HIV/AIDS Clinic in Cali, Colombia 
was 35.3% with possible risk factors associated with the 
temporal relationship between start of treatment and 
timing of the last dose of vaccine.
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SP, 50% (9/18) had viral loads of more than 400 copies/ml 
(p = 0.775). In comparison, in our study 70% (21/30) had 
less than 400 copies/ml (p = 0.06) which indicates better 
immune statuses and better responses to vaccinations. The 
multivariate analysis in the study by Abzug et al. (5) shows 
that those with higher CD4 percentages after initiation of 
HAART were more likely to develop SP (OR = 1.27; p = 
0.00). The response of antibody concentration is associated 
with good immune status (OR = 2.69, p = 0.00), viral loads 
of less than 400 copies/ml (OR = 2.03 p = 0.05) and CD4 
percentages (OR = 1.23; p = 0.10). In contrast to the study 
by Abzug (5), our multivariate analysis does not show an 
association between SP and low viral loads (less than 400 
copies/ml) or high CD4 percentages. 

Clinical: Our patients were predominantly in stage C HIV 
(56.67%, p = 0.674) which is similar to the patients in the 
study by Siriakson et al. (12) who reported that half of the 
patients (51%) were in stage C. This is contrary to the study 
of Pessoa et al. (4) which showed a higher proportion in 
stage B (50%) followed by 33.3% in stage C and 16.7% 
in stage A (p = 0.718). Similarly, the study population of 
Fernández-Ibieta et al. (6) included 20% in stage A, 16% 
in stage, and 9.4% in stage C (p = 0.19). The study by Pippi 
et al. (10) had 75.8% in stage A (25/33), 50% in stage B 
(23/46, p = 0.03) and 40% in stage C (2/5, p = 0.13).

We found clearly compromised nutritional statuses in 
terms of malnutrition for all of the children: 27.1% had 
stunting and 29.7% were at risk of stunting. In 2005, a study 
of this same group of children by Velasco et al. (14) found 
that 72% of the children suffered from malnutrition: 67% 
suffered from chronic malnutrition and 35% from acute 
malnutrition. In 2009, Velasco et al. (15) found improved 
nutritional status with only 13% suffering from severe chro-
nic malnutrition. Our results are not comparable because 
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