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ABSTRACT

Objective: To study the effect of antiretroviral therapy (ART) on clinical, immunologic, and nutritional
progression of disease in human immunodeficiency virus (HIV)-infected children for 1 year. Materials and
Methods: The study included 54 children aged 1.5-15 years who registered at the ART center, Surat, from
August 2007 to August 2009. During the study period, the children were followed-up at 6 monthly intervals
up to 1 year after starting ART. World Health Organization (WHO) clinical staging and CD4 cell count as per
national guidelines, and nutritional status were used to measure clinical and immunologic progression of
disease up to 1 year. Results: Out of 54 children, mother-to-child transmission was reported in 96.2% children;
for 74% of the children, both parents were HIV positive. All the children were classified according to WHO
clinical staging into 4 stages and as per CD4 cell count (%), followed up at 6 and 12 months and the benefits
with ART reported. At 12 months follow-up, 15% of the study group children had died. Both mean CD4
count and a relative percentage showed significant increase (P < 0.01) in the study group 1 year after ART.
Conclusion: The present study reports benefits of ART in terms of clinical and immunologic progression of

disease, nutritional status of HIV-infected children after 1 year of ART.
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INTRODUCTION

An estimated 33.2 million people, including 2.5 million
children < 15 years of age were infected with the
human immunodeficiency virus (HIV) in 2007." In
infants and young children, immune system immaturity
and high viral loads lead to a high risk of rapid disease
progression.) Among children and adolescents infected
with HIV, low CD4 T-lymphocyte counts have been
associated with the failure of weight growthP! and
mortality.*) Mortality in HIV-infected children living
in low-income countries compared with high-income
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countries is still high.®¢ The course of HIV disease
in children has been changed with Highly Active
Antiretroviral Therapy (HAART). Various studies in
developed countries have shown that rates of mortality,
morbidity, and hospitalization decrease significantly in
HIV-infected children who receive HAART."?) National
AIDS Control Organization (NACO), India, started
pediatric antiretroviral therapy (ART) on World AIDS
Day, 20006, based on the clinical profile and immunologic
status of seropositive children.!"’

A prospective study was conducted from August 2007
to August 2009 in HIV-positive children aged 1.5-15
years at ART center, New Civil Hospital, Surat, India.
The present study was planned with the following
objectives: To study the epidemiologic and clinical profile
of pediatric HIV /acquired immunodeficiency syndrome
(AIDS) patients enrolled in the ART center; to study the
effect of ART on clinical staging, on sequential CD4 cell
count and on the nutritional status at 6 months intervals
up to 1 year.
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MATERIALS AND METHODS

The study was conducted in HIV-positive children aged
1.5-15 years who had registered at the ART center, New
Civil Hospital, Surat, from August 2007 to August 2009.
The children in the study age group who came to the ART
center for antiretroviral therapy, and had been referred
from pediatric outpatient department, pediatric indoor
wards, Integrated Counseling and Testing Centre (ICTC),
tuberculosis clinics, and other private practitioners of
Surat district were enrolled during the study period and
were included in the study. The status of HIV positive was
confirmed by Enzyme-linked immunosorbent assay test with
3 different kits. The study was approved by ethics committee
of the Government Medical College, Surat, in accordance
with the Helsinki declaration. Prior permission and written
consent had been taken from patients who were enrolled
in the study, their parents or caregivers. Confidentiality
about the seropositive status and other important details
of identified patients was strictly maintained.

Children were enrolled in the study on the following
inclusion criteria: Between 1.5 and 15 years of age, patients
eligible to start ART, patients on ART navirapine. The
exclusion criteria were as follows: <1.5 years and >15 years
of age, transferred to another center, lost to follow up,
stopped treatment, not eligible for ART, already registered
and on ART before the start of the study. Criteria for
initiating ART was based on CD4 count and WHO clinical
staging recommended by NACO!"! as indicated in Table 1.

Different ART regimens recommended by NACO,"'Mused
for pediatric patients include the following: (1) preferred
first-line regimen—rzidovudine (AZT) + lamivudine (3TC)
+ nevirapine (NVP), (2) alternative first-line regimen—
ziduvudine (AZT) + lamivudine (3TC) + efavirenz (EFV),
(3) other regimens—tenofavir (TDF) + lamivudine (3TC)
+ navirapine (NVP)/efavirenz (EFV) or zidovudine (AZT)
+ lamivudine (3TC) + tenofavir (TDF).

During the study period, a total of 75 patients were
enrolled in the ART center. Of the 75 enrolled patients, 21
dropped out of study because of transfer to another center
or migration to another state. The remaining 54 children
were enrolled during the study period and followed up at
6-month intervals for 1 year after starting ART. All enrolled
patients at the ART center participated in the study.

The purpose and objectives of study were explained to
the patients/parents/caregivers. A detailed proforma
was completed with information from the parents of
the children, and clinicoepidemiologic details collected,
including age, sex, age at the time of HIV diagnosis, WHO
clinical stage, details on available CD4 count and viral load,

any opportunistic infections, birth history, breastfeeding
history, anthropometric details, developmental history,
vaccination details, sibling history, parent history, including
seropositive status for HIV, whether on ART or not at
the time of first visit. The nutritional status was graded
(weight for age) according to the classification of the Indian
Academy of Pediatrics."” In the follow-up visits at 6-month
intervals, a detailed physical examination was done, with
routine investigations as well as CD4 count (%), WHO
clinical stage, anthropometric measurements, and any
side effects of ART. For the measurement of CD4 count,
PARTEC CD#4 easy count kit provided by NACO was used.

WHO clinical staging!" of HIV for infants and children
as recommended by NACO was used to classify the
children into 4 stages: (1) Stage I—Asymptomatic, (2)
Stage II—Mild, (3) Stage IlI—Moderate, and (4) Stage
IV—Severe. Similarly, WHO-defined criteria were used
for age-related CD4 value classification!" as per HIV-
associated immunodeficiency. In this study, CD4 values ate
classified as CD4% instead of actual numbers.

The study data were entered and analyzed by using Epi
Info software (version 3.5.1)." The analysis was done
using Chi-square test or Fisher’s exact test considering P
value < 0.05 as significant with 95% confidence interval.
A comparison was made between different variables for
mode of transmission of HIV infection, age group-wise
CD4 increase at the beginning and after 6 months of ART,
and mean CD4 count at the beginning and 12 months after
starting ART for all WHO clinical stages.

RESULTS

Baseline characteristics of the 54 HIV-positive children
enrolled in the ART center is shown in Table 2. Out of 54
children, 15% of the children died during the follow up.
More than half of the (55.6%) children were male, 46%
of the children belonged to the 6—10 years age group. The
probable mode of HIV transmission was from mother to
child (96.2%), one child reported infection through blood
transfusion. HIV—tuberculosis co-infection was reported
in 17% children at the beginning of ART. Both parents of
74% of the children were HIV positive, whereas for 26%,
only the mother was positive. Both parents were alive for
41% of the children, whereas one quarter of the children
had lost both parents. A majority (75%) of the 8 expired
children [Table 3], were younger than 5 years, 62.5% were
male and had died within 6 months of starting ART.

Table 4 shows WHO clinical staging of HIV/AIDS of
the 54 children. At the beginning of ART, 29.6% of the
children were asymptomatic (stage I), 24% had mild disease
(stage 1I), 31.5% had moderate disease (stage 11I), and
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Table 1: Initiation of ART based on CD4 count and WHO clinical staging

Classification of HIV- WHO clinical CD4 test not available CD4 test available

associated clinical disease stage (or result pending)

Asymptomatic | Do not treat Treat if CD4 < 200

Mild symptoms Il Do not treat

Moderate symptoms 1] Treat Consider treatment if CD4 < 350 and
initiate ART before CD4 drops below 200

Severe symptoms \Y, Treat Treat irrespective of CD4 count

ART, antiretroviral therapy; HIV, human immunodeficiency virus; WHO, World Health Organization.

Table 2: Baseline characteristics of 54 pediatric
patients (1.5-15 years) on antiretroviral therapy

Characteristics No. (n=54) Percentages
Patients eligible for ART during 75 100
the study period

Patients dropped out during 21 28

the study period

Patients included in the study 54 72
Eligible patients enrolled in the 54 100
study

Patients on ART 46 85.2

Patients died during follow-up 8 14.8
Gender

Male 30 55.6

Female 24 44 .4
Age group (years)

1.5-5 14 26

6-10 25 46

11-15 15 28
Probable modes of transmission

Mother to child* 52 96.2

Blood transfusion 1 1.8

Unknown 1 1.8
HIV—tuberculosis co-infection

Yes 9 17

No 45 83
Parents HIV-positive status

Both positive 40 74

Mother only positive 14 26
Parents survival status

Both parents alive 22 40.8

Both parents expired 14 25.9

One parent alive 18 33.3

*P < 0.01. ART, antiretroviral therapy; HIV, human immunodeficiency virus.

14.8% had severe disease (stage 1V). After 6 months of
ART, stage IV cases had decreased from 14.8% to 5.5%,
stage 111 from 31.5% to 9.3% and stage 1I from 24% to
13%. The number of asymptomatic cases increased from
29.6% to 63% (stage I) after 6 months of ART, and to
70.4% after 12 months of ART.

Nutritional status was normal grade in only 14.8% of the
children at the beginning of ART, but had improved to
45.7% after 12 months of ART [Table 5]. Similarly, the
nutritional status of the children in grades 2, 3, and 4

Table 3: Demographic characteristics of 8
expired patients on antiretroviral therapy

Characteristics No. (n =8) Percentages
Age group (years)
1.5-5 6 75.0
6-10 1 12,5
11-15 1 12,5
Gender
Male 5 62.5
Female 3 375
Expired during follow-up
<6 Months 5 62.5
6—12 Months 3 37.5

improved after 12 months of antiretroviral therapy, thus
increasing the number of children in grade 1.

Age group-wise relative CD4% increase as per WHO
clinical staging is shown in Table 6. The patients were
grouped into 2 in order to compare CD4% with WHO
clinical stage as follows: (1) age group 1.5-5 years and (2)
age group 5-15 years. In the children aged from 1.5 to 5
years, CD4% increased in WHO clinical stages I, 11, and 111
after 6 and 12 months of ART. After 12 months of ART,in
clinical stage I, CD4% increased from 15.25% to 35.36%.
But in clinical stage IV in this study, the CD4% remained
same even after 12 months of ART. When a comparison
was made in the children aged between 5 and 15 years,
an increase in CD4% was reported in all 4 clinical stages.
The CD4% increase was reported after 6 and 12 months
of ART in all children, including stage IV (severe disease).

Table 7 shows mean CD4 count and percent improvement
for all WHO clinical stages at 12 months of ART in the
2 age groups. Both mean CD4 count and relative percent
show a significant increase (P < 0.01) in both age groups
1 year after antiretroviral therapy. Almost all of the 54
children tolerated ART very well with the exception of 2
who developed tuberculosis after 1 year of ART. No other
side effects were reported of any child.

DISCUSSION

During the study period, a total of 75 HIV-positive children
were eligible for the ART, but 21 (28%) children were
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Table 4: WHO clinical staging of HIV/AIDS of 54 pediatric patients on ART

WHO clinical stage At the beginning of

ART No. (%) [n = 54]

After 6 months of
ART No. (%) [n = 54]

After 12 months of
ART No. (%) [n = 54]

I—Asymptomatic 16 (29.6)
II—Mild 13 (24.0)
Ill—Moderate 17 (31.5)
IV—Severe 8 (14.8)
Expired 0

34 (63.0) 38 (70.4)
7 (13.0) 2(3.7)
5(9.3) 3(5.5)
3(5.5) 3(5.9)
5(9.3) 8 (14.8)

ART, Antiretroviral therapy; HIV, Human immunodeficiency virus; AIDS, Acquired immunodeficiency syndrome; WHO, World Health Organization.

Table 5: Nutritional status of 54 HIV-positive pediatric patients on ART

Malnutrition grades At the beginning of

ART No. (%) [n = 54]

After 6 months of
ART No. (%) [n = 49]

After 12 months of
ART No. (%) [n = 46]*

Normal 8(14.8)
Grade 1 9(16.7)
Grade 2 14 (25.9)
Grade 3 15 (27.8)
Grade 4 8 (14.8)

15 (30.6) 21 (45.7)
10 (20.4) 12 (26.1)
10 (20.4) 9 (19.6)
9 (18.4) 2 (4.3)
5(10.2) 2 (4.3)

*At 12 months, 8 children had expired. ART, Antiretroviral therapy; HIV, Human immunodeficiency virus.

Table 6: Age group-wise relative CD4 percentage increase with WHO clinical stages in 54 HIV-positive

pediatric patients on ART

WHO clinical stage CD4 (%) at the

beginning of ART

CD4 (%) after 6
months of ART

CD4 (%) after 12
months of ART

Age 1.5-5 years
| 15.25
I 10.00
1l 14.33
\Y, 20.66
Age 5-15 years
| 15.42
1] 15.10
11 11.73
\Y 7.00

22.57 35.36*
23.00 32.00*
19.00 22.00*
20.66 20.66
20.74 33.26
24.50 24.50*
22.00 30.50"
17.66 30.67*

*P < 0.05. ART, Antiretroviral therapy; HIV, Human immunodeficiency virus.

Table 7: Mean CD4 count and percentage of 54 HIV positive children on ART*

Age group (years) At the beginning of ART

After 12 months of ART

Mean CD4 count for all
WHO clinical stages

Mean CD4 (%) for all
WHO clinical stages

Mean CD4 count for all
WHO clinical stages

Mean CD4 (%) for all
WHO clinical stages

1.5-5
>5-15

270.25
171.82

15.38
14.42

1207.92
699.69

36.73
34.74

*P < 0.01. ART, Antiretroviral therapy; HIV, Human immunodeficiency virus; WHO, World Health Organization.

excluded for dropping out. The remaining 54 children
who had been started on ART were included in the study.
Of these 54 children, 8 (14.8%) had expired by the end
of 1 year of follow up. Male children (55.6%) were more
than females, which was similar to other studies.'®!” 'The
majority (74%) of the children were above 5 years age in
contrast to Agrawal et als!' and Merchant et als!"¥ studies.

In this study, the probable mode of transmission of HIV
infection was from mother to children 52/54 (96.2%).

Only one child was reported to have been infected
through blood transfusion. Similar findings were reported
by vatious authors!"®"! in India. Tuberculosis (17%) was
the only opportunistic infection reported among study
children, unlike other studies on HIV in children.!'s!"
High prevalence of tuberculosis in HIV-infected adults
leads to an increased risk of this infection in their HIV-
infected children.? Therefore, it is essential to monitor
these children carefully and institute treatment eatly, since
response to treatment is good. As the tuberculin test may
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be negative in a significant proportion of these children,
chest radiographs must be obtained when tuberculosis is
suspected. In contrast to the current study, other authors
have reported various other opportunistic infections, such
as candidiasis, herpes zoster, and pneumocystis carinii
pneumonia. Almost three fourths (74%) of the parents of
seropositive children had already been diagnosed positive
for HIV, whereas for one quarter (26%) of the children,
only the mother had been diagnosed as HIV positive.
One quarter of the study children had already lost both
parents, whereas both parents were still alive for 40.8%
of the children.

At the beginning of ART, 29.6% children were
asymptomatic (stage I), 24% had mild disease (stage 1I),
31.5% had moderate disease (stage 11I), and 14.8% had
severe disease (stage IV). Reitz et al.?! reported more
children in stage I1I (51.2%) and stage IV (29.1%) at
the initiation of ART in South Africa compared with
present study. After 6 months of ART, stage IV cases had
decreased from 14.8% to 5.5%, stage III had decreased
from 31.5% to 9.3% and stage II from 24% to 13%. The
number of asymptomatic cases increased from 29.6% to
63% (stage I) after 6 months of ART, and up to 70.4%
after 12 months of ART. Similar findings have also been
reported in South Africal! after 39 weeks of ART.
Significant reduction in clinical stages from severe to mild/
normal clinical stage were reported by Patel et a/.?? and
Newell ez al.? in their respective studies. We report 14.8%
mortality at the end of 1 year follow-up after starting ART,
which is similar to the Reitz et a/.*! study, which reported
14% mortality after 39 weeks of ART.

The nutritional status was graded according to the
classification of the Indian Academy of Pediatrics.'"? At
the beginning of ART, 15% children had normal nutrition,
25.9% children in grade 2, 27.8% children in grade 3, and
14.8% children in grade 4 protein energy malnutrition
(PEM). Daga et al.® in their study at Mumbai reported
more pediatric cases with grades 2, 3, and 4 PEM at the
time of diagnosis of HIV. The nutritional status was
normal in only 14.8% of the children at the beginning of
ART, but improved to 45.7% after 12 months of ART.
Similarly, the nutritional status of children in grades 2, 3,
and 4 improved after 12 months of antiretroviral therapy,
consequently increasing the number of children in grade 1.
Many studies have reported benefits of ART with respect
to both clinical and immunologic progression of disease
in HIV-infected children.***!

Two groups formed for comparison of CD4% with WHO
clinical stage were (1) age group 1.5-5 years and (2) age
group 5-15 years. In the group of children aged 1.5-5 years,
CD4% increased in WHO clinical stages 1, I1, and I1I after

6 and 12 months of ART. Similar findings were reported
in a European collaborative study.”! After 12 months
of ART in clinical stage I, CD4% significantly (P < 0.05)
increased from 15.25% to 35.36%, but in clinical stage IV
in the present study, the CD4% remained the same even
after 12 months of ART. In the comparison made among
the group of children aged 5-15 years, CD4% increase was
reported in all 4 clinical stages. The significant (P < 0.05)
CD4% increase was reported after 6 and 12 months of
ART in all children, including stage 4 (severe disease). The
mean CD4 count and % improved for all WHO clinical
stages at 12 months of ART in the 2 age groups. Both
mean CD4 count and relative percent shows a significant
increase (P < 0.01) in both age groups 1 year after initiation
of antiretroviral therapy. Almost all 54 children tolerated
ART very well with the exception of the 2 who developed
the tuberculosis after 1 year of ART. No other side effects
were reported from any child.

Limitations

Frequent CD4 estimation at 3 months interval will help to
track CD4 cell count more effectively, but CD4 estimation
was done at 6 months intervals as per NACO guidelines.
Viral load estimation was not available in the present study.
A longer follow-up is required to observe adverse reactions
and any treatment failure. There was no group to provide
a better comparison and interpretation of results in the
study. Besides, the small sample size may have negatively
affected the validity of the study. A larger sample size and
a group for comparison would have given the study a much
stronger conclusion.

CONCLUSION

The present study reports the benefits of ART in terms
of clinical and immunologic disease progression in HIV-
infected children after 1 year of treatment. The nutritional
status of children on ART also showed an improvement
after a year of ART.
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