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Abstract

Introduction: Since the discovery of highly active anti-retroviral therapy (HAART), there is an impro-
vement in virology findings, thus human immunodeficiency virus type 1 (HIV-1)-infected children
can grow and thrive properly. Studies have showed successful treatments of HIV-1-infected children in
limited resources are differed by gender.

Material and methods: We enrolled children 2 - < 15 years old, vertically transmitted, with good
treatment adherence and condition, and minimal therapy duration of 6 months. The study has been
approved by the Research and Ethics Committee.

Results: One hundred and sixty-eight children were enrolled, 99 were excluded because of lack of ad-
herence and loss to follow-up. As many as 70 children have met the inclusion criteria, 40 (57.1%) chil-
dren were females, who started anti-retroviral therapy (ART) therapy at the median age of 8 (range,
2.0-14.0 years). When the therapy started, 45 (64.3%) children were moderately to severely symptom-
atic (WHO stage 3 or 4), and most of them were males. Meanwhile, boys had higher improvement
outcome of CD4 with median 10.5% (r = 3-45.7; p = 0.030) and lower viral loads than girls, although
all HIV viruses were detected below 20 copy/ml. There was no significant relevance between caregiver
and the treatment success.

Conclusions: Children in limited resources, especially boys, can achieve successful therapeutic out-
come with good treatment adherence and taking medication regardless of the caregiver.
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Introduction Globally, new HIV infections in children aged < 15 years

had declined by 58% since 2002 to 2013 [3]. However, every
25 minutes, one person gets infected by HIV-1 in Indonesia,
making Indonesia the country with the most rapid increased

Human immunodeficiency virus (HIV) cause acquired
immune deficiency syndrome (AIDS). Since 1981, 78 mil-
lion people were infected by HIV-1, with total deaths up to

39 million people [1]. At the end of 2015, 2.6 million chil-
dren were infected by HIV worldwide, with majority of cases
found in Africa, out of which only 32% receiving anti-retro-
viral therapy (ART) [2].
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number of cases [4], ranked third in Asia Pacific, after China
and India [1]. Prevalence of HIV-infected children is 7%
from all HIV patients in Indonesia, with only 1,228 children
receiving ART [5].
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The best choice to maintain health of HIV-1-infected
children is to provide therapy to inhibit viral replication, re-
store the immune system, and prevent the emergence of op-
portunistic infections [6].

Since the discovery of highly active anti-retroviral ther-
apy (HAART), there has been improvement in virology
findings, thus HIV-1-infected children can grow and thrive
properly [8-10]. Survival rate against HIV are increasing
in children worldwide and it improves the quality of life in
HIV-1-infected children [9-17].

Various studies have shown the long-term outcomes
of children receiving antiretroviral therapy [8-10, 17-19] but
there are no reports on the successful treatment of HIV-1-
infected children in Indonesia. It is not easy to get an over-
view about the therapy efficacy in Indonesia, where only less
than half of patients had a good adherence to therapy.

Material and methods
Study population

An observational analytical study with cross section-
al design was conducted in March to August 2016 in HIV
Pediatric Clinic in Dr. Hasan Sadikin Hospital, the top refer-
ral hospital in West Java Indonesia. Informed consent was
obtained from their caregivers and assent form was obtained
from patient > 10 years old. All patients who met inclusion
criteria were enrolled.

Included subjects were children with at least 6-month
ARV treatment, with good adherence based on pharmacy
record. Caregivers recall and pill counts at scheduled visits
were also included in the monitoring of treatment outcome
completed every 6 months [7, 8].

The exclusion criteria were: 1) hospitalized subjects,
based on medical history and physical examination taken
on admission; 2) based on medical history and physical ex-
amination, subjects with cytomegalovirus, varicella-zoster
virus, herpes simplex 1 and 2 virus infection, and hepati-
tis; malignancy/cancer; 3) on anti-tuberculosis treatment;
4) treated with drugs that affect immunology status in
the last 3 months; 5) immunization in the last 2 weeks.

Viral load examination

Viral load was determined using absolute quantitative
real time-PCR. PCR was done using the Primerdesign™ Gen-
esig”® kit for human immunodeficiency virus type 1 (HIV1)
genomes. The viral load under 20 copy/ml was considered
undetected.

Statistical analysis

Continuous variables were expressed as mean and stan-
dard deviation or median and range, as appropriate. Categor-
ical data were expressed as proportion. If data was normally
distributed, the comparisons were performed using student
t-test, otherwise Mann-Whitney test was used. %’ test was
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Table 1. Characteristic of subjects (n = 70)

Characteristics ‘ n (%)
Sex
Male 30 (42.9)
Female 40 (57.1)
Age (years)
<5 15 (21.4)
5-9 28 (40.0)
10-14 27 (38.6)
Mean (SD) 7.9 (3.5)
Median 8
Range 2-14
HIV stage
[ 13 (18.6)
I 12 (17.1)
] 30 (42.9)
I\ 15 (21.4)
Caregiver
Parents 48 (69.6)
Grandparents 12 (17.4)
Others 9 (13.0)
Duration of treatment (months)
<48 40 (57.1)
> 48 30 (42.9)
Median 49.5 (29.2)
Median 44
Range 8-128

used to analyze categorical data. Sample size was counted us-
ing multiple linear regression analysis, with 95% confidence
interval (CI) and power test at 80%. All statistical analysis
was done using SPSS 17 for Windows software. P < 0.05 with
two-tailed test was considered statistically significant.

This study was approved by the Research and Ethics
Committee of the Universitas Padjadjaran Medical School,
Indonesia.

Results

Ninety-eight patients were excluded because of no ad-
herence and loss to follow-up. There were 70 children en-
rolled in the study, with good adherence to ART for at least
6 months, based on pharmacy record. Of the 70 children who
had completed the treatment and included in the analysis,
40 (57.1%) were females, all children had acquired HIV pre-
natally, and the median age of ART initiation was 8 years
old (range, 2.0-14.0 years). All children had baseline CD4
measured, except for 2 children. Only 2 children had base-
line HIV RNA measured. Seventy children were rated with
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Table 3. Comparison of viral load, CD4, and treatment duration

Sex
Variable Male Female p value*
(n =30) (n = 40)
Viral load 0.601
Mean (SD) 11.2 (7.3) 9.2 (6.3)
Median 6 6
Range 5-20 5-20
CD4 0.030
Mean (SD) 12.9 (8.7) 9.5 (1.9)
Median 10.50 9.71
Range 3.0-45.7 4.1-13.6
Duration (months) 0.159
Mean (SD) 44.0 (29.1) | 53.6 (28.9)
Median 31.5 49.5
Range 8-114 8-128
HIV stage 0.061
I-1l 7 18
"i-1v 23 22

P value determined by Mann-Whitney test, except HIV stadium test.

available baseline WHO clinical staging, out of which 45
(64.3%) children were moderately to severely symptom-
atic (WHO stage 3 or 4). Patients were actively followed
up for a median duration of 44 months (3.7 years), range
8-128 months (0.7-10.7 years). Median treatment time for
girls with HIV stage I-II was 67 months (5.6 years), ranging
21-128 months (1.8-10.7 years), which was a longer dura-
tion than boys (p = 0.055). Most boys were already in late
stage of HIV (III-IV) when they came to clinic. Meanwhile,
boys had higher improvement of CD4 with median 10.5%
(r = 3.0-45.7; p = 0.030) and lower viral loads (not signifi-
cant) than girls, although all HIV viruses were undetected.
There were correlations between viral load and CD4 with
age in boys. There were no significant effects of caregiver on
the success of treatment. The antiretroviral regimen used for
the 168 children enrolled based on the last visit were 76%
AZT-3TC-NVP/EFZ, 8% TDF-3TC-EFZ, and 16% PI-based.

Discussion

This is the first study in Indonesia that shows the char-
acteristics of children with HIV infection, who had been
treated for more than 6 months. Available treatment regi-
mens for children in Indonesia are 3FDC zidovudine-based,
3FDC tenofovir-based, and lopinavir/ritonavir. The 3FDC
stavudine-based had been discontinued since early 2016. In
70 vertically infected-HIV children, the gender ratio of girl
and boy was 4 : 3.

The result of European collaborative study on 3,231 ba-
bies born from HIV-infected mothers in Europe from 1986-
2003 who did not breastfeed showed that girls had higher risk

Variable HIV stage P
-1l n-v value*
Male (n=7) (n=23)
Viral load 0.924
Mean (SD) 9.7 (7.0) 11.7 (7.4)
Median 6 6
Range 5-20 5-20
CD4 0.924
Mean (SD) 11.4 (3.2) 13.4 (9.7)
Median 10.64 10.48
Range 8.1-18.2 0-45.7
Duration (months) 0.631
Mean (SD) 39.9 (28.5) | 45.3 (29.8)
Median 27 33
Range 8-89 12-114
Female (n=18) (n=22)
Viral load 0.209
Mean (SD) 10.4 (7.0) 8.7 (6.3)
Median 6 6
Range 5-20 5-20
CD4 0.325
Mean (SD) 9.8 (1.5) 9.2 (2.3)
Median 10.09 9.08
Range 6.8-11.9 4.1-13.6
Duration (months) 0.012
Mean (SD) 65.6 (26.9) 43.7 (27.2)
Median 67 42
Range 21-128 8-101
Comparison: male vs. female
Viral load p =0.790 p=0.319
CD4 p=0357 | p=0.046
Duration (months) p = 0.055 p = 0.955

P value determined by Mann-Whitney test

of HIV infection than boys (odds ratio [OR] = 1.49; 95% CI:
1.04-2.13) that may be transmitted intrauterine [20]. The re-
sult of recent study in Kenya on 38 babies infected by HIV
showed that the gender composition was 71% (n = 27) girls
and 29% (n = 11) boys. Further analysis showed a significant
association between gender and HIV prevalence (p < 0.002).
This indicates that gender in one of the risk factors in HIV
vertical transmission [21]. A study in South Africa showed
that based on clinical indication, 78% girls needed early ART,
which indicated that the clinical description was worse than
boys [22]. Gender affects the incidence of many infectious
transmitted diseases [23]. Hormonal, genetic, and environ-
mental factors contribute to HIV infection in girls [21-23].
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Table 4. Correlation between viral load and CD4 with age
and duration of treatment

Age (year) Duration of treatment
Correlation Coefficient Coefficient
correlation | p value | correlation | p value
() ()
Male (n = 30)
Viral load 0.387 0.035 0.376 0.041
CD4 -0.082 0.668 0.037 0.846
Female (n = 40)
Viral load -0.029 0.858 0.054 0.739
CD4 0.244 0.129 -0.003 0.986

Table 5. Correlation of CD4 and viral load with caregiver

Caregiver
: p
Variable
Parent | Grandparent Others | value*
(n = 30) (n = 40)
CDh4 0.542
36.0 3.79 3.36
M D
ean (D) | 5 75 (3.0) (2.93)
Median 4.0 3.47 2.40
Range 1-8.4 1.8-9.6 7.2-8.4
Viral load 0.875
10.3 10.3 10.4
Mean (SD) | ¢ o) (7.2) (7.2)
Median 6 6 6
Range 5-20 5-20 5-20

P value determined by Kruskal-Wallis test

High incidence of HIV in girls from their mothers showed
that virus had target preference from in utero, at the concep-
tion time until birth. Girls were at higher risk of early (in ute-
ro and perinatal) HIV infection than boys. Studies showed
that there is a minor histocompatibility reaction between
infant Y chromosome-derived antigens and maternal lym-
phocytes, which can reduce the risk of HIV transmission in
boys [24]. The plasmacytoid dendritic cells in woman pro-
duce more IFN-a than man in time of HIV infection, which
makes HIV progressivity faster [25].

Vertical HIV infection from mother to child is more fre-
quent in mother-to-daughter, and more male fetuses die in
utero or after birth. Recent studies showed a high mortality
in HIV-infected male fetuses compared with female fetus-
es, resulting in more female babies born with HIV. Gonadal
steroid production appears to play a role as an immunosup-
pressant since conception [23]. A study carried out in Afri-
ca demonstrated that HIV-infected male fetuses has higher
mortality rate, including deaths caused by other intrauterine
infection, prematurity, and respiratory distress. This results
in lower survival ability in male fetuses than females™ [26].
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Neonatal mortality rate in Indonesia per 1,000 live births
was 14.4 in 2013; unfortunately, there is no data available to
compare genders [27]. In 2015, total infant mortality rate in
Indonesia was 23.5 deaths per 1,000 live births, with male
vs. female ratio 3 : 2 [28]. That could explain the gender
composition in this study 4 (girls) : 3 (boys), more girls en-
rolled than boys.

A study conducted by Ruel et al. on 670 vertically
HIV-infected children aged < 18 years old suggested that
girls had a lower viral load (p < 0.0004) and higher percent-
age of CD4 than boys [29]. The results could not be com-
pared with this study because the subjects of Ruel’s trial have
not received ARV therapy. There are several studies suggest-
ing that HIV viral load in girls who received ARV is 0.38 log
lower than in boys; however, the difference in percentage
of CD4 was not statistically significant either in boys or
girls [30]. A study of 1,244 children who had received ART
showed a decrease of viral load, either in boys or girls; how-
ever, there was also no statistically significant difference
between the sexes (p = 0.26) [22]. Systematic reviews from
65 articles of adult patients who have received ART, included
39 studies conducted in South America and Europe, 26 studies
in Latin America, Asia, and Africa. Forty-four studies (68%)
comparing gender with mortality risk and HIV progressiv-
ity with AIDS showed that either viral load or immunolo-
gy outcome were not statistically significant. Investigation
of 24 articles demonstrated a significant reduction in mor-
tality in female patients who have received ART when com-
pared with men [30]. All children in our study reached ther-
apeutic success with the level of virus undetected [6].

This study showed that boys could achieve a successful
outcome treatment compare with girls by age (p = 0.035),
and shorter duration of treatment than girls (p = 0.041).
The result is due to different genetic conditions between men
and women. In addition, the condition of the immune sys-
tem in women and men is also different; CD4 levels are bet-
ter in the males’ group than females’ The condition of CD4
and better immune response in men may affect the length
of duration of therapy required to achieve expected condi-
tions. The results of this study enrich the study of gender dif-
ferences in infected-HIV children; boys were able to achieve
therapeutic success outcome by taking their medications
regularly without paying attention to their caregivers.

There are certain limitations to be considered in our
study. Children lost to follow-up may have been died with-
out reporting this fact, resulting in an underestimation
of mortality. On the other hand, our clinic is a referral cen-
ter, thus more children with advanced HIV disease were en-
rolled. Strong point of this study is the representation of real
world in HIV children care in limited resources, with a con-
siderably long duration of follow-up. In addition, coverage
of HAART in our clinic was free of charge but not included
other health services such as patient registration, counseling,
and laboratory testing. This practical aspect makes difficult
to detect failure of therapy. In the meantime, we had patients
with long-term good adherence treatment and the results
were quite a success.
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Conclusions

Although most children receive HAART when they have

advanced HIV infections, they can achieve virology control
even in area with limited resources. Children, especially
boys, can achieve successful therapeutic results when they
have a good adherence to treatment and take the medication
regardless of guardian. Long-term follow-up of the children
is necessary and needs to be supported.
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