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ABSTRACT

Introduction: Early infant diagnosis (EID) confers substantial benefit to HIV infected and HIV uninfected infants and
to programmes providing prevention of mother to child transmission (MTCT), but has been challenging to implement in
resource limited settings. Objectives: To find out the rate of perinatal transmission in infants born to HIV positive
mothers, to study the effect of various predisposing factors on HIV transmission and to evaluate the utility of dried
blood spot (DBS) specimen for EID of HIV. Methods: Infants born to HIV positive mothers were tested according to
National AIDS Control Organization (NACO) guidelines. Infants of 6 weeks to 6 months of age (n = 84) were diag-
nosed by DBS PCR; DBS positive results were confirmed by whole blood PCR. Infants 6 - 18 months (n = 47) were
subjected to antibody test and if positive were confirmed by DNA PCR. Detailed history including type of delivery,
single dose nevirapine (SDN) and breast feeding was taken. Results: The HIV transmission rate was 10.69%. In chil-
dren < 6 months, who did not receive SDN the positivity was 44.44% (4/9) whereas in those who received SDN it was
6.66% (5/75), (P =0.0063). In children > 6 months the positivity rate was significantly higher in breast fed 42.85% (3/7)
as compared to non breast fed 5% (2/40) children (P = 0.0187). There was 100% concordance between DBS and whole
blood PCR. Conclusions: In resource limited settings, though HAART should be considered to further reduce MTCT
during pregnancy and to prevent the emergence of resistance, SDN should be kept as an option for mothers coming di-
rectly in labour. Also, extended ART should be provided to mothers who want to breast feed their children. Early infant
diagnosis using DBS specimens will further reduce the morbidity and mortality in these children.
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1. Introduction of ART as recommended by World Health Organization
(WHO). This significantly reduces mortality and hospi-
talization [4].

Early diagnosis of HIV in infants cannot be accom-
plished with conventional antibody tests due to passively
transferred maternal antibodies for up to 18 months after
birth [5].

More precise option for diagnosing infants/children
below 18 months is DNA polymerase chain reaction
(DNA PCR), which detects HIV-1 pro-viral DNA inte-
grated in the human genome [6-8]. There are two speci-

Since nearly all HIV infections in children are acquired
from their mothers, the global epidemiology of HIV in
children reflects that of HIV in women. It has been esti-
mated that, in 2008, 1.4 million HIV-infected women
gave birth in low and middle income countries and that
there were 430,000 new pediatric infections [1]. Without
antiretroviral treatment, the risk of transmission of HIV
from infected mothers to their children is approximately
15% - 30% during pregnancy and labour, with an addi-
tional 10% - 20% transmission risk attributed to pro-

longed breast feeding [2].

HIV disease progresses very rapidly in young children,
often leading to death.Without care and treatment,
one-third of infants die in first year and about a half of
children by the second year of life. Asymptomatic chil-
dren less than 18 months are often missed out on preven-
tion, care, support and treatment [3]. Early diagnosis of
HIV infection enables immediate HIV care and initiation
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mens on which DNA PCR can be done namely whole
blood sample (WBS) and dried blood spot (DBS). Con-
ventionally whole blood sample has been used. However,
recently DBS is being preferred because of problems with
transport and storage of WBS.

Significant progress has been made in the global
scale-up of prevention of mother-to-child transmission of
HIV (PMTCT), in high burden and resource-limited set-
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tings. For the first time, the elimination of MTCT is now
considered a realistic public health goal [1].

In India, for Early Infant Diagnosis (EID) of HIV, Na-
tional AIDS Control Organization, Ministry of Health and
Family Welfare, Government of India (NACO) has
launched the EID programme [9]. The present study de-
scribes the experience and analysis of EID data at a terti-
ary health care centre. Analysis was carried out to find out
the rate of perinatal transmission in infants born to HIV
positive mothers, to study the effect of various factors on
HIV transmission and to evaluate the utility of DBS
specimen for early infant diagnosis of HIV.

2. Methods

This study is a retrospective analysis of data obtained by
testing infants born to HIV positive mothers at a tertiary
care hospital in Mumbai, India from March 2010 to Au-
gust 2011. The data was analyzed after receiving exemp-
tion from review by the institutional ethics committee.

The study included all children 6 weeks to <18 months
of age born to HIV positive mothers visiting our ICTC
(Integrated counseling and Testing Centre, where coun-
seling and HIV testing is done). The NACO guidelines
for EID of HIV were followed throughout [9].

As a routine protocol, single dose nevirapine (SDN) is
given to HIV positive mothers at the onset of labour and
to the child within 72 hours of birth. All such HIV posi-
tive mothers were advised to visit the ICTC with their
child 6 weeks after delivery. The scheduled visits for
children born to HIV positive mothers were at age of 6
weeks, 6 months and 18 months or six weeks after cessa-
tion of breast feeding whichever was later.

At their 1% visit, detailed history including date of
birth, type of delivery, history of breast feeding and anti-
retroviral therapy given to the child and mother was
noted down. Written informed consent of parent for di-
agnostic tests of HIV on their child’s specimen was
taken.

The children were divided in two groups; Group 1 in-
cluded children up to six months of age whereas Group 2
included children more than six months and up to 18
months of age.

Mothers or children receiving additional anti-retroviral
therapy other than SDN and mothers who practiced
mixed feeding for their infants were excluded from the
study.

In Group 1, blood specimen was collected by a heel/
big toe prick with proper aseptic precautions and dried
blood spots (DBS) were made using filter paper
(Whatman 903™). HIV diagnosis was done by DNA
PCR (AMPLICOR HIV-1 DNA PCR) on DBS specimen
at a molecular reference laboratory. In case of negative
DBS result, the patient was asked to follow up. In case of

Copyright © 2012 SciRes.

positive DBS result, whole blood specimen was collected
and tested for DNA PCR.

In Group 2, HIV antibody test was done on the serum
sample obtained by separation of blood collected by ve-
nepuncture. If the result was negative the child was asked
to follow up. In case of positive result, DNA PCR was
done on the DBS specimen, which if positive was con-
firmed by a DNA PCR on whole blood sample.

Final diagnosis was made at 18 months of age or 6
weeks after cessation of breast feeding whichever is later
by HIV antibody test on serum sample.

Maternal and infant characteristics between transmit-
ters and non transmitters were compared using Chi-
square test or Fischer’s exact test as applicable.

3. Results

The present study included a total of 131 children of
which 14 children (10.69%) were detected to be HIV
positive. The positivity in males was 13.75% (11/80) and
in females it was 5.88% (3/51), (P = 0.2458) (Table 1).
84 children were in Group 1 (<6 months) and 47 were in
Group 2 (>6 months and up to 18 months).

In Group 1, the positivity rate was 10.71% (9/84). The
transmission rate in this group of children delivered by
vaginal route was 11.67% (7/60) and in those delivered
by caesarean section was 8.33% (2/24) (P = 1.0000). In
children who received SDN, the positivity was 6.66%
(5/75) whereas in those who did not receive SDN it was
44.44% (4/9) (P = 0.0063). Both the groups (who re-
ceived SDN and not received SDN) matched for breast
feeding history (Table 2).

In Group 2, the positivity rate was 10.63% (5/47). In
this group, the positivity rate was 42.85% (3/7) in breast
fed children and 5% (2/40) in non-breast fed children and
the difference was statistically significant (P = 0.0187).
Both the groups (who were breast fed and not breast fed)
matched for SDN history. Of the 4 mother child pair who
received SDN and where the child was HIV infected, 2
children were breastfed (Table 3).

All DBS samples which were positive for HIV DNA
PCR were also confirmed on WBS. The results were
100% concordant.

4. Discussion

In India, perinatal transmission accounts for 2.4% of total
HIV infection load. Addressing HIV/AIDS in infants and
children below 18 months is a significant global chal-
lenge. There are dramatic survival benefits for infants
started on ART as early as possible. NACO, India has
started the EID programme for the early infant diagnosis
in 2010 [9].

The present study is an experience of early infant di-
agnosis in a tertiary care hospital in Mumbai. The rate of
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Table 1. Perinatal transmission in children born to HIV
positive mother (n = 131).

HIV positive HIV Negative P value
Male 11 69
Female 3 48 0.2458
Total 14 117

Table 2. Risk factors for HIV transmission in Group 1
(children < 6 months) (n = 84).

HIV transmission

Risk factors HIV HIV
. . P value
positive  Negative
Vaginal 7 53
Type of delivery 1.0000
Caesarean 2 22
Received 5 70
History of SDN 0.0063
Not received 4 5
Breast fed 4 17
History of feeding 0.2180
Not breastfed 5 58

SDN = Single Dose Nevirapine.

Table 3. Risk Factors for HIV transmission in Group 2
(children > 6 months and upto 18 months) (n = 47).

HIV transmission

Risk factors HIV HIV
- - P value
positive  Negative
Vaginal 3 33
Type of delivery 0.5776
Caesarean 2 9
Received 4 40
History of SDN 0.2920
Not received 1 2
Breast fed 3 4
History of feeding 0.0187

Not breastfed 2 38

SDN = Single Dose Nevirapine.

perinatal transmission in our study was 10.69% (14/131)
which is comparable to the other studies in India [10] but
is much higher as compared to that reported in the de-
veloped countries [2]. The high transmission rate may be
attributed to various reasons. Some mothers deliver at
home and are not diagnosed during pregnancy and some
do not receive SDN as they present after the onset of
labour with unknown HIV status. Also, the practice of
breast feeding and not receiving ART during breast
feeding unless indicated for mother’s health contribute to
the high positivity.

The WHO 2010 recommendations aim to reduce the
risk of MTCT to less than 5% (or even lower) in breast-
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feeding populations from a background risk of 35%, and
to less than 2% in non-breastfeeding populations from a
background risk of 25%, and will ensure increased ma-
ternal and child survival [11]. We still have to go far to
achieve this goal.

Various factors are known to affect the vertical trans-
mission of HIV [12]. Caesarean section is believed to
decrease the transmission of HIV. In the present study,
there was statistically insignificant difference between
vaginal deliveries as against Caesarean section deliveries.
This maybe because the caesarean sections were not
planned surgeries but performed only when obstetrically
indicated. Hence, factors such as the timing of the cae-
sarean section in relation to the onset of labour and pro-
longed rupture of membranes which are known to affect
the rate of vertical transmission could not be ruled out.
Also, in India delivery by planned caesarean section may
not always be feasible in conditions where the delivery
takes place at primary health centre or because of cultural
factors.

Suppression of maternal viral load to undetectable lev-
els below 50 copies/mL using highly active anti-retro-
-viral therapy (HAART) offers the greatest risk reduction
and is currently the standard of care offered in most re-
source rich countries where MTCT rates have been re-
duced to 1% - 2% [2]. The Zvitambo study clearly sup-
ports the initiation of triple ARV prophylaxis among all
pregnant women and continuation of the same through-
out breast feeding not only to improve maternal health
but also to prevent MTCT and to enable safer breast
feeding practices [13].

In India, SDN regimen is followed in which single
dose of nevirapine is given to mother at the onset of la-
bour and to the new born baby within 72 hours after de-
livery in all public health facilities [14]. However viral
resistance has been detected in HIV infected infants ex-
posed to SDN [15]. In the present study 12 mothers in
both groups missed out on SDN as they came in the last
stages of labour with unknown HIV status or presented
after delivery. SDN was given only to the infants in these
cases. In India, often a pregnant woman follows up at
one health care facility during her pregnancy and goes to
another for her delivery at her native/maternal place.
The HIV positivity was significantly higher in these in-
fants in Group 1. Other studies have also highlighted the
importance of nevirapine in reducing vertical transmis-
sion [10,16]. SDN is the simplest regimen and has shown
to be feasible and acceptable especially in resource lim-
ited settings. Though most researchers now recommend
shifting to HAART in pregnancy, SDN should be kept as
an option for mothers coming directly in labour.

Breast fed infants have an additional 10% - 20% HIV
transmission risk. In developed countries, MTCT rates
have been brought down to 1% - 2% with replacement
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feeding and expanded ART regimens during breast feed-
ing [2]. There are many problems associated with re-
placement feeding especially in developing countries
(such as availability of clean water, insufficient health
education and significant cultural barriers). HIV positive
mothers also face the dilemma of either giving their ba-
bies all the benefits of breastfeeding but exposing them
to the risk of HIV infection or avoiding all breastfeeding
and increasing the risk of death from diarrhea and mal-
nutrition. In resource limited settings total replacement
feeding should be started only when it is acceptable, fea-
sible, affordable, sustainable and safe [10]. As this may
not always be possible, it is necessary to think of options
which reduce MTCT in breast fed infants.

The current practice of giving SDN to mother and
child in India primarily reduces the transmission of virus
during delivery but a significant number of infants get
infected during breast feeding. In the present study, a
significant difference was observed in the HIV positivity
of breast fed infants (42.85%) as against non breast in-
fants (5%) in Group 2 (P = 0.0187). Chasela C. S. et al.
have shown that extended postnatal ART regimen during
breast feeding for 28 weeks significantly reduces MTCT
[17]. Hence, extended ART should be recommended in
HIV positive mothers who want to breastfeed their child
and where top feeding is not an option.

The test used to diagnose babies born to HIV infected
mothers is HIV DNA PCR which traditionally requires a
whole blood sample. Laboratories performing PCR are
usually not available in remote places so specimens have
to be transported to higher laboratories in urban areas.
The WBS requires refrigeration and transport under cold
chain maintenance. Continuous supply of electricity is a
problem in rural areas so there can be breach in refrigera-
tion and transport is also tedious. In comparison, for DBS,
blood sample can easily be coated on filter paper from
heel, great toe or finger prick in infants thus avoiding the
use of syringes and/or vacutainers. Also the ease of
transport of DBS without refrigeration, its property to be
biologically stable and less biohazardous makes it a use-
ful tool in resource limited settings. In the present study
DBS results were 100% concordant with WBS results.
Other studies also have shown similar findings [5,10].
Thus DBS is an attractive alternative to WBS for HIV
DNA PCR for EID.

This was the first time that DNA PCR was used to di-
agnose HIV transmission in infants less than 18 months
of age in our setting. All infants diagnosed as HIV in-
fected were immediately started on opportunistic infec-
tion prophylaxis and HAART.

To conclude, in resource limited settings, though
HAART should be considered to further reduce MTCT
during pregnancy and to prevent the emergence of resis-
tance, SDN should be kept as an option for mothers
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coming directly in labour. Also, extended ART should be
provided to mothers who want to breast feed their chil-
dren. Early infant diagnosis using DBS specimens will
further reduce the morbidity and mortality in these chil-
dren.
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