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Abstract

Pediatric HIV infection continues to pose a serious threat in the
developing world. While in the developed world, mother to child
transmission has been reduced to less than 3%, in India large-scale
AZT intervention programs have still to operate in full swing. Some
25 million babies are born each year and the number of infected
babies cold be >50000 per year. The present study was designed to
assess the change, if any, in the time trends of HIV infection in
children over the last 18 years as observed at the surveillance center
attached to Nehru Hospital Chandigarh.

All patients reporting to the surveillance center at the PGIMER
Chandigarh were subjected to a detailed history and screened for
HIV by the three tests protocol recommended by the WHO. DNA
analysis was done to confirm infection in babies less than 18 months.
Time trends were ascertained over an extended period of 18-years
to assess the impact of IEC programme launched by NACO. Data
indicates that the total number of HIV positive cases increased 10
fold over the last 10 years. Durihg 1991, 41 cases were recorded; the
number increased to 439 in year 2001, 574 in 2004 and 857 in 2005
(r=0.98)). A similar trend was observed in the pediatric age group.
During the initial 5 years, i.e. 1987 to 1992 only 7 pediatric cases
were documented positive while the number increased to 45 in the
year 2001 and to 77 in the year 2005 with a cumulative figure of 400
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children. Linear regression analysis showed a highly significant trend
(r-0.94). Out of these, 49% were symptomatic. Maximum number of
babies was observed in the age group of 3-5 years. A significant
number of babies (12%) had acquired the infection through blood. It
calls for urgent antiretroviral intervention in antenatal mothers to
control the emerging pediatric HIV epidemic in high-risk areas.

Introduction

The HIV epidemic is now more than
two decades old, yet the grim scenario
continues. While in the developed world,
a plateau has been achieved; the situation
in Africas, South East Asia and South Asia
is alarming (1,2). Globally, by the end of
20086, 39.5 million were living with HIV
infection and out of these, 2.3 million were
children, while in 2006,2.5 to 3.5million
had died globally (3). Taking the UNAIDS
statistics into consideration, cumulative
figures for AIDS patients since the
beginning would exceed 75 millions. The
number of children orphaned due to AIDS
stood at 15 millions and less than 10 %
had access to antiretroviral therapy and
other support (4).

In India the prevalence of HIV among
pregnant women varies widely from state
to state and figures range from 0.9% to
as high as 4.7% as in Namakkal a small
village in Tamil Nadu (5). Considering
that some 25 million infants are born each
year and taking positivity in mothers at
7 per thousand as the lowest average
figure, one would end up with a
staggering figure of 175000 infected
mothers. Although stray small reports are
available (6,7) yet only one major HIV

study in the pediatric age group is
available in India (8)

The present study describes the time
trends of pediatric and neonatal infections
as observed in Nehru Hospital attached
to PGIMER since the beginning of the
epidemic.

Material and methods

All patients reporting to the
Surveillance Center since 1987 for HIV
testing were meticulously questioned for
high-risk behavior, history of blood
transfusion, drug abuse, homosexuality
etc. In case of patients in the reproductive
age group showing positivity, small
children and spouses were also tested.
Pregnant women if positive, their family
was also subjected to HIV test after an
informed consent. Similarly any child
reporting to the pediatric department
detected as positive, the parents were alsc
subjected to screening. The diagnosis of
HIV infection was established from
peripheral blood sample according to the
WHO/NACO (National A:ds Control
Organization) criteria after pre and post
test counseling (9). Till 1998 all samples
were confirmed by a Western blot assay,
however, subsequently, WHO modified
guidelines for developing countries
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adopted by NACO were used in which
ERS (ELISA, Rapid and Simple test)
algorithm was used for diagnosis. Western
blot was no longer considered mandatory.
In a selected number of cases
enumeration of CD4 (T helper cells) and
CD8 (T suppressor cell) were also
undertaken using 2 ml EDTA blood in a
Becton Dickinson FACS Scan using anti
CD3, anti CD4 and anti CD8 antibodies
using initially a simulset and later a cell
quest soft ware (10) .The number of total
CD4 and CD8 cells were calculated from
the total lymphocyte count obtained in an
automatic coulter counter. After 1998, if
the baby was below 18 months, infection
was confirmed by .a nested cum
amplification refractory mutation system
(ARMS) PCR. The primer sequences were
as follows:

TTC-CCA TTA GTC CTA TTG AAA
CTGT (outer primer 1)

TCA TTG ACA GTC CAG CTA TCC
TTT T (outer primer 2)

GGATGG AAA GGATCA CCA GCA
(inner primer 1)

TCATETTTC TTG TCT GET GTG
GT (inner primer 2)

The conditions for PCR have been
published earlier (11).

Results

There has been an exponential rise
in overall HIV positive cases as detected
at the surveillance center over the past
18 years. During 1987to 1992, 140

seropositives were documented with 55

having full blown AIDS. There after, there

was a steady increase in the number of
cases reporting every year and during
1998 to 2000 the total number of cases
reporting to the center increased to 292,
330 and 348 cases respectively (Fig 1).
Between 1998 and 2004 the number of
patients reporting to the surveillance
center also doubled. Linear regression
analysis showed a highly significant up
ward trend (r-0.98). The trend continued
in 2005 when 757 positive cases were
recorded.

Pediatric Cases

Out of the total of approximately 2800
patients documented by the end of 2002,
223 pediatric cases were documented
(10%o0f the total). Initially cases of blood
borne infection were noticed in
thalassemic children in the older age
group. However, after policies of the
National AIDS Control Organization
(NACO) were implemented, a dramatic
decrease in blood borne infections was
recorded and the major group of materno
foetal infections emerged.

During 1987 to 1992, only seven
children were detected positive i.e. one
child per year, while the number
increased to 64 out of 574 cases in
2004.Secondly, the ratio of symptomatic
to asymptomatic also increased
significantly over the years (r-0.7). In
2005, 77 children reported positive, again
showing a significant increase over the
last year (fig.2, 3).

Out of a total of 400 children with
HIV/AIDS, 252 were males and 148
females; and nearly 49% children were
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Fig. 1: Time Trends of AIDS in North India
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Nested cum ARMS PCR results in 8 children. Note a 210 kb band of amplified codon
215 of pol gene. All children show a positive test except the sample in lane 4, which
contains DNA sample from a negative control.
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Fig. 3 : Time Trends of Pediatric AIDS in North India
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symptomatic. Maximum number of
patients was observed in the age group of
3-5 years. Children who either had
received multiple transfusions for
thalassemia or factor VIII infusion for
hemophilia in previous years generally
reported in the older age group i.e. beyond
7 years. However, in the year 2005, 20/77
children who had acquired infection
through the materno fetal route reported
at 10 years or beyond. One older child had
a definite history of sexual abuse.

In 16/ 400 children reporting before
1998, a definite diagnosis of HIV was not
possible children were
asymptomatic and no follow up or PCR
test was available. It is possible thatin a
few of these some patients were not true
HIV cases and were just seropositives But

becausc

- Total Positives
D Females

this would not vitiate the trend data,
rather it would support it. The infection
was transmitted from the mother to the
child in 85 % of the cases; blood borne
infection was documented in 12% of the
babies and in 2.5% of the babies, the risk
factor could not be clearly ascertained
while sexual abuse was documented in a
single case (Fig 4).

Discussion

The present data indicates that the
upward trend is unabated in this region
and AIDS in children is emerging as a
serious threat. Perinatal transmission
accounts for nearly 90% of infections in
the neonates. It was estimated that
globally 5-6 million HIV infected women
delivered babies each year resulting in
600000 new infections and 1600 HIV
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Fig. 4 ; Risk factors in paediatric HIV at PGIMER, Chandigarh
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infected infants were born each day (12).
The explosive global epidemic has
disproportionately affected the developing
world notably Africa and South East Asia
including India. There are however no
properly designed studies in India to
indicate the precise mother to child
transmission rates in the country as
denying treatment to HIV positive
mothers would be unethical. With a two-
drug regimen in the pregnant mothers,
the transmission rate could be reduced to
less than 3% in the United States (13). A
preliminary AZT trial was conducted by
NACO/UNICEF at 11 centers in 6 states
with HIV prevalence rates of more than
1%. Out of the 751 women studied, only
658 were monitored. The results indirated
that AZT intervention is a cost effective

—

strategy but doubts were raised ahout the
safety issues (14).

Poor access to health care system,
ignorance of the masses, financial
constraints and NACO policy, of not
screening all antenatal mothers unless
the prevalence rate exceeds 1% in the area
would mean that we would continue to
witness increasing pediatric HIV
infections in the coming years.

The situation in Punjab, however, is
much more alarming as evident from the
HIV positivity rates in adults and
particularly in truck drivers (15-17). The
two main reasons for this being growing
awareness on part of experts in suspecting
and diagnosing HIV/AIDS in children but
the major factor being an over all increase
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in the total number of positive cases
reporting per year due to high risk
behavior, notably of truckers. These in
turn act as a reservoir for fresh infectiong
in the spouses. In a recent study, the
positivity rate in pregnant women in one
district of Punjab was as high as 2%(16).

A single dose of nevirapine to the
newborn can drastically reduce incidence
as evidenced from the HIV NET 012 study
but a 2-drug regimen is superior (18).
Nevirapine obviously, cannot be
administered to all the pregnant women
in India. Therefore the first step is to
screen all pregnant women at this stage
and provide suitable prophylaxis, which
will ultimately prove cost effective and
reduce the burden of new infections in the
babies.

Thus it is time to design a broad
based national policy to combat the
epidemic of pediatric HIV infection in
India. It means that testing of mothers
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