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Introduction
HIV-infected children are most vulnerable of all 
patients. In infants who acquire HIV at the time of 
delivery, disease progresses rapidly in the first few 
months of life, often leading to death.(1-4) While 35% 
children do not see their first birthday, 53% do not 
celebrate their second birthday. The exposed child 
when receives prophylactic antibiotics (Cotrimoxazole) 
and anti-retroviral therapy (ART) as soon as is medically 
indicated, there is a significant chance of long and 
healthy survival.

The antibody-specific methods of diagnosing HIV 
infection among adults are enzyme-linked immunoassay 
(ELISA), simple and rapid tests based on different 
methodology. Mothers transfer antibodies passively 
to babies in utero; these standard assays have limited 
utility until the age of 18 months at which the mother’s 
antibodies totally clear from the infant’s blood and 
infected child develop its own antibody to HIV. There is 
an ongoing risk for HIV acquisition during breast feeding; 
therefore, HIV infection can be excluded after breast 
feeding is stopped for 6 weeks. HIV antibody testing can 
be done at 9 to 12 month of age; by then 74% and 96% of 
HIV-uninfected children respectively will have a negative 
HIV antibody test. However, it is recommended that if 
the infant is diagnosed at 9-12 months, a confirmatory test 
should be done after 18 months of age and infant should 
have stopped breast feeding for more than 6 weeks. 

More precise option is the antigen-specific test for 
diagnosing infants/children below 18 months is DNA 
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polymerase chain reaction (DNA PCR),(5-7) which detects 
HIV-1 pro-viral DNA integrated to human genome. 
There are two methods namely whole blood sample 
(WBS) and dried blood spot (DBS) method. Out of these, 
WBS requires sophisticated, expensive equipment, and 
the samples have to be sent to the laboratory within 24 
hours under proper cold chain maintenance, while DBS 
can be stored and shipped to testing facilities without 
refrigeration within 15 days, so DBS is user friendly 
and cost-effective mode in resource-limited settings.(5) 
National AIDS Control Organization (NACO) suggests 
to use the DBS as a prime test for all the children and if 
it is found positive then to use a WBS as a confirmatory 
test. DBS is advised for infants below 6 months of age, 
while for those above 6 months of age first a rapid test 
is to be done and the DBS is to be done only if the rapid 
test is found positive.(8) 

The present analysis was done to (1) find out HIV 
reactivity at the earlier stage of life of an exposed child so 
as to link the reactive infant to appropriate care, support, 
and treatment facilities, (2) correlate HIV positivity with 
factors like type of feeding, history of ARV prophylaxis 
and type of delivery, and (3) quantify the reduction 
achieved in MTCT by SD-NVP.

Materials and Methods 
Under the guidance of NACO, Gujarat State AIDS 
Control Society (GSACS) is implementing an EID project 
in 18 districts through 33 PPTCT centers (where ANC 
positivity is relatively high) from the 1 April 2010. 
GSACS trained lab technicians, counselors and medical 
officers of these 33 PPTCT project-supported testing 
centers.

Inclusion criteria
All children with age < 18 months born to HIV-positive 
mothers, referred children with signs and symptoms of 
HIV with unknown parent status and children already 

on ART based on presumptive diagnosis but their 
confirmatory status is not known.

Exclusion criteria
Children whose age >18 months and their testing is 
done under antibody specified testing as per National 
Protocol.

Data of 5 months (April to August 2010) was considered 
for the analysis. During this period, 326 samples were 
collected in PPTCT clinics and out of them 103 were 
found negative in the rapid test; rest 223 samples (either 
found positive on rapid or were less than 6 months of 
age) were linked PCR laboratory for DBS testing. Out of 
these 223, 37 tested positive for HIV. All infants found 
DBS positive have to be sent to ART centers to collect 
the WBS samples. Out of which up to August 10, 17 
WBS were sent to PCR lab Mumbai for testing and all 
of them were found positive on WBS as well. All 17 
positive children referred to the ART centers for the 
pediatric ART, where they underwent further evaluation 
for medical eligibility for antiretroviral therapy (ART). 
Those who met the criteria were put on treatment and 
rest are followed up closely and provided Cotrimoxazole 
prophylactic therapy (CPT) and nutritional counseling.

Results
Out of total 326 infants born out of HIV-positive 
pregnant women, 37 were found positive with 11.4% 
HIV positivity. There were 170 (52%) males and 156 
(48%) females with 24 and 13 respectively being HIV 
reactive. Sero-positivity was higher in males (14.2%) 
than females (8.3%). Most children belonged to the age 
group of less than 6 months (43.0%) followed by 6–12 
months (37.1%) and 12–18 months of age (20.0%). HIV 
positivity was high in 6–18 months of age (13.2–13.9%) 
compared to less than 6 months of age (8.6%). However, 
this difference was not significant [Table 1]. Following 
the advice of health providers, 208 (63.8%) infants were 

Table 1: HIV test result and basic profile of the children tested (n = 326) (April to August 2010)
Total (n = 326) Positive (n = 37) Chi square Degree of freedom Level of significance

Age in months
< 6 140 12 (8.6) 1.8 2 0.3
6-12 121 16 (13.2)
12-18 65 9 (13.9)

Type of feeding
Breast/mixed feeding 118 21 (17.8) 10.1 1 0.001
Replacement feeding 208 13 (6.3)

Prophylaxis (NVP given)
Yes 270 14 (5.2) 55.5 1 <0.0001
No 56 23 (41.1)

Type of delivery
Normal 252 29 (11.5) 0.02 1 0.8
Cesarean section 74 8 (10.8)

Figures in parenthesis indicates the percent HIV positivity
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kept on replacement feeding and they had significantly 
low HIV positivity (6.3%) than those who were either on 
breast/mixed feeding. Out of 270 infants who received 
ARV prophylaxis, 14 became HIV positive with a 
positivity of 5.2% compared to those who did not receive 
the ARV prophylaxis (41.1%) and this difference was 
highly significant. HIV positivity rates in normal delivery 
(11.5%) and in cesarean section (10.8%) were comparable 
and difference was insignificant [Table 1]. Till Aug 2010, 
out of 37 samples found positive by the DBS, 17 samples 
were sent for WBS and all of them were found positive 
by WBS as well.

Discussion
The role of gender in influencing HIV positivity in new 
born child is not known. In the present study, HIV 
positivity was high in male than female children. A 
study in Kenya(9) also found more positivity in male 
(23%) than female (11%) children. The present study 
also found almost three times high positivity in those 
children who are kept on breast or mixed feeding. 
Exclusive breast feeding for first 6 months for such 
children is recommended(8) but in field situations, it is 
difficult to ensure this so ultimately it leads to the mixed 
feeding – which is worse than the replacement feeding. 
Administration of SD-NVP to mother and newborn 
at the time of delivery is the most effective tool under 
the NACP III for reducing the MTCT. Here too in the 
present study, HIV positivity was significantly less in 
those children who received the ARV prophylaxis than 
those who could not. This difference of eight times less 
positivity when SD-NVP coverage is ensured emphasizes 
the need for strengthening the strategy of giving ARVs for 
MTCT. Studies from other countries such as Botswana(10) 
and Tanzania(11) also show low prevalence in children 
receiving the Nevirapine at the time of birth however, 
the prevalence of HIV in such groups vary between 7% 
and 17%. Kenyan study(9) showed proportion of HIV as 
15% and 30% in children who were “given ARV” and 
“not given ARV” respectively.

Cesarean section (CS) is believed to decrease transmission 
of HIV as documented in a Kenyan study. (9) However, 
there is statistically insignificant difference between 
vaginal delivery and Cesarean section. A complete 
agreement was found between the results of DBS and the 
WBS as all 17 DBS-positive samples sent for WBs have 
also given the positive results. This discordant result in 
this series till date is nil. Since DBS is user friendly and 
cost effective, these results can provide an evidence 
of changing the current protocol of doing the WBS in 
all those found positive with the DBS. In that case, the 
results of DBS can be taken as final and can form the basis 
declaring the status of the child. Elsewhere(5) too, DBS 
has been shown as effective as WBS, with a sensitivity 

of 100% and specificity of 99.6%. However, this finding 
is needs validation with more evidences.

Conclusions
There is a need to advocate the exclusive breast feeding, 
and allow replacement feeding only when it is acceptable, 
feasible, affordable, sustainable, safe (AFASS) while the 
mixed feeding should be contraindicated.

There is a need to strengthen the coverage of current 
strategy of giving ARV prophylaxis to both mother and 
newborn.

Based on the evidence from this study, the revision of 
protocol may be considered whereby the DBS results can 
be considered as final.

Limitations
Present communication is based on the observations of 
only 326 children and is part of an ongoing intervention; 
therefore the data needs a conscious interpretation. 
Moreover, many studies have shown a concern on 
development of NVP resistance to the mother due to the 
administration of MB pair. 
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