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Summary 

Objective: To determine the perinatal transmission rate ofHIV infection ir1 Mumbai. Design: Pro-,pecl i\'(.' , 
cohort study. Setting: University teaching hospital with neonatal intensi ve care facilit y. Population: 
Pregnant women detected HIV-1 / 2 sero-positive at prenatal counselling and testing services. Patients 
and Methods: Pregnant women detected HIV- seropositive at Volw1tary CoW1selling and Testing services 
were then tested for their immune status by CD4/ CD8 cell counts and viral load test between 28 and 34 
weeks of gestation. Protocol included prescription of Zidovudine (ZDV) fr om 341

h week to onset of 
labour. Caesarean section was done for obstetric indications. New-born baby's blood was tested b\ RT
PCR test at birth, 2 and 6 months of age. Women were provided informed- choice for breast- feeding 
option:,. Main Outcome M easures: 1. Number of babies infected with HIV as determined by RT-PCR lest. 
2. l: ffect of maternal immune status and viral load on perinatal transmission rate. 3. Morb1dity and 
n1ortalit y of HIV - infected and non-infected infants. Results: Between August and November 1998, of 
1257 pregnant women, 50(3.9%) HIV seropositiv e women were recruited in the study. One opted for 
term inati on of pregnancy and 16 were lost to follow up before deliv ery. 4/33 women took ZDV 
in termittently fo r few days. In all , 12/33 (36.4%) babies tested at birth and/ or at 6 months were RT-PCR 
positi ve. Four babies died during foll ow up. Perinatal transmission co-related directly with CD4 count of 
les:-, than 500 cell s/ f.IL Vir al load also showed linear relationship w ith perinatal transmis'> IOn. 
Conclusions: Higher rate of perinatal transmission among breast feeding population is documented. 
Cost of ZDV was unaffordable fo r most women attending public hospitals and hence, ZDV should be 
made avail able on cost sharing basis or fr ee of cost. There is need for emphasis on behavioura l change 
among young women and men through provision of voluntary counsellin g and testing services. 
The perinatal transmission rate ofHIV-1 i.nMumbai among ZDV-naive women was �3�6�.�4�' �~ �,� and correlated 
directl y with CD4 count of <500 cell s/f.ll. 

Introduction and this will take away a major share of publ ic health 
resources. Thus, there is an urgent need for bcha viou ra I 
intervention through voluntary counsell i ng and testing 
services for effecti ve control of HIV epidemi c. Several 
studies using anti-retroviral drugs are reported to have 
reduced the rate of perinatal transmission (Shaffer eta I 
1999). Z idovudine (ZDV ), a nucleoside reverse 
transcriptase mhibitor is said to be a potent drug knovvn 
to reduce perinatal transmission w ithout much s1dc 
effects in pregnant women (Sperlinget a!, 19%). Mother's 

Transmission of HIV infection from mother to 
chi ld is a major concern for developed as well as 
developing countries (A IDS Watch 1998; Barbicci et al, 
1991). India has just emerged with a major epidemicof 
H IV (Salunke et al, 1998). Sera-prevalence of HIV 
infection in pregnant women has increased fr om 0.8% 
tn 1992 to 4.2"•o in 1998 in Mumbai, India (NA CO, 1998). 
HIV- mfeclcd children are known to fall sick repeatedl y 
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immune status as derived by CD4 I CD8 lymphocyte 
cell counts as also by viral load correlates directly with 
vertical transmission rate (May ux, et al, 1997). 
Intrapartum measures lik e vaginal douche with 
antiseptic lotion and policy of avoiding premature 
rupture of membranes also arc reported to reduce the 
perinatal transmission (Biggar et al, 1996; Minkoff et al 
1995). 

Transmission of HIV infection is shown to be 
higher during labour in various studies done earlier 
(Mandclb rot et al1996; Jeff ery et al1999). Exposure to 
high vi ral load in vaginal secretions during natural birth 
is reported to be tbe crucial event for transmission 
througb baby's oral and nasal mucosa. (The 
International Perinatal HIV group, 1999). Also, gush of 
blood associated with shearing and separation of 
placenta consequent to uterine contractions before 
cutting of umbilical cord may be associated with high 
rate of transplacental transfer of the infection (Mock et al 
1999). 

Breast-feeding is also known to transmit HIV 
infection especially in early months of feeding (Miotti et 
al, 1999). Benefits of breast feeding which are 
traditionall y accepted in the Indian society were lost by 
the concept of not to breast feed the baby. Mumbai is an 
epicentrc of HIV infection in India. In the absence of 
reliable data on perinatal transmission from Indian 
settings, we designed tbis study to document the events 
of perinatal transmission. 

Patients and Methods 

The study was conducted at TopiwalaNational 
Medical Coll ege and BYL Nair Charitable hospital, a 
teaching hospital in Mumbai. One thousand three 
hundred women attending antenatal clinic between 
August 1998 and November 1998 were exposed to 
information on HIV ISTD, reproductive health using flip 
charts, video films, group talks and behavioural 
intervention. HIV test was offered and those who opted 
for the test were provided with pre-test counselling. 
Written informed consent was obtained in local 
understandable language(s) for blood test for HIV 
serology. Those who declined consent were provided 
regular antenatal care. 3-5 ml blood was collected in 
plain sterile test tubes and was tested by Microwell 
ELIZA (Biochem lmn1Lmosystems, Canada) and spot test 
(Organics Israel) for HIV -1/2. All women were given 
post-test counsellin g and those found to be HIV sero-

.-- positive were prescribed abbreviated Zidovudine (ZDV); 
lOOmg five times a day, for prophylaxis from 34 weeks 
till tbe onset of labour (Shaffer et al, 1999). Immune status 
was assessed at 30 to 34 weeks of gestation by CD4 I 
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CDS cow1t (Capsellia, Sanofi, France) and also viral load 
tests (Amplicor, Roche, USA). Frequent haemoglobin 
monitoring was planned for anaemia <lmong women 
taking ZDV. 

Intra-partw11 intervention in the form of be tad I ill' 
1 o;,, vaginal douche once during labour and avoidance 
of premature rupture of membrane was adopted. A" <1 

policy caesarean secti ons were done for obstetric 
indications only. Baby's cord blood was coll ected at 
birth in EDTA vacutaincr observing all aseptic 
precautions and was tested for qualitative RT-PCR using 
primer 4311462 base-pairs (Rogers et al 1989). 

HIV sero-positive women were counselled 
regarding breast-feeding options. Informed choice for 
breast-feeding was left to the couple. Babies of HIV sero
positive mothers and equal number of babies born to 
HIV sero-negative motbers were followed-up for one year. 
Baby's blood was retested by qualitative RT-PCR at 2 
and 6 montbs of infancy. Defaulting mothers were paid 
home visits by a counsellor to know the health status ol 
the babies. 

Data was analysed for co-factor;, of perin,ltill 
transmission and included immune status of mother, 
her viral load, role of interventions adopted and possible 
effects of breast-feeding using Epi-Inf o 5.0. 

Results 

Of 1300 women, 1257 (96.7%) mother;, 
consented for testing and were screened for HlV 
infection. 5011257 (3.9%, CI 0.95; 2.8, 4.9) women were 
all found to be HIV- 112 sero-positi ve by two tests. 
Sixteen women were lost to follow-up before delivery. 
One woman opted for termination of pregnancy. The 
remaining 33 women delivered at the hospital (including 
3 emergency caesarean sections done for various obstetric 
indications.) 12133 (36.4%) babies were tested positive 
by qualitative RT-PCR up to 6 month's of age. 

1) Mode of del ivery: Most of our women preferred to 
deliver vaginally due to traditional acceptance 
towards natural birth. Many women were from low 
socio-economic class with poor personal hygiene. 
Wound infection and puerperal sepsis were tbe most 
feared complications amongst our women. Hence, 
caesarean sections were done only for obstetric 
indications. As shown in table l, 30/33 women 
delivered vaginally and 11 of their bilb ies were RT
PCR positive by six months of age. Of three women 
who underwent caesarean delivery one had her 
baby HIV sero-positive at birth. None of our 6 pre term 
born babies were HIV sero-positive at birth or at si>. 
months of age. 
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2) Role of Immune status and viral load: CD4 coun t 
in peripheral blood showed close relationship w ith 
perinatal transmission (Table II ). CDS count did 
not show any definit e pattern of correlation wi th 
perinatal transmission. However, the rati o of CD4 
to CDS (table III ) correlated well wi th the perinatal 
transm iss1on rate. High viral load was seen to be 
associated w ith in creased rate of perinatal 
transn1ission of H IV infection (Table IV ). 

3) Int rapartum perinatal transmission : In this study 

Table I : Mode of delivery & perinatal transmission 

Mode of delivery Number Babies tested 

Vaginal 
Caesarean Section 

N =33 positive at birth 

30 
03 

08 
01 

Table li : CD41ymphocyte counts & perinatal transmission. 

C0 4 Number Babies tested 
Countlml N=30 positive at birth 

<200 
201 - 500 
>501 

03 
19 
08 

02 
OS 
00 

vaginal douching with beta dine (1 %) soluti on once 
during labour was performed on 12125 (48'X,) of 
women. 6112 (50%) of babies born to these women 
were RT-PCR positiv e and 3113 (23 .. 1%) of women 
who did not get betadine douches were tested RT
PCR positiv e at birth and I or at 6 months (p=0.325). 
Rupture of membranes of less than 4 hours durati on 
was associated w ith perinatal �t�r �a �n �s �m�i �s�~�i�o �n� in 8/ 
24 (33.3'/'o) of women. More than 4 �h �o �u�r �~� o l rupture 
of membranes was associated wi th tran-;mi-,sion in 
418 (50%) (p=0.673). 

Additional babies 
tested posit ive at 

6 month 

03 
00 

Additional 
babies tested 

Positive at 6 months 

00 
02 
01 

Cumulative 
Total 

(Percent) 

11(36.7) 
01(33.3) 

Cumulati ve total 
(Percent) 

02(66.6) 
07 (36.8) 
01(12.5) 

Table J II : Correlation of CD4: CDS with Perinatal transmission. 

Rati o Number Babies tested 
CD4:CD8 N=30 Positive at birth 

<0.500 05 04 
0.501 - 1.000 14 03 
>1.001 11 00 

Table I V: Maternal viral load and perinatal transmission. 

Vira l particles Number of Babies 
Perm L 

<1000 
1001-10,000 
10,001-50,000 
>50,001 

mothers 
N=30 

04 
11 
10 
05 

Median vmtl load = 11,548 particles I mL 

positive at birth 

00 
02 
03 
02 

Additional 
babies tested 

Positive at 6 months 

00 
01 
02 

Additional 
babies tested 

positive at 6 months 

00 
02 
00 
01 

Table V: Correlation of Breast-Feeding with perinatal transmission. 

Breast feed Number of Babies tested 

Yes 
No 

58 

Mothers 
N=33 

16 
17 

.. 
' 

positive at birth 

05 
04 

Additional 
babies tested 

posi ti ve at 6 months 

01 
02 

Cumulative total 
(Percent) 

04 (80.0) 
04 (28.6) 
02 (18.2) 

Cumulative total 
(Percent) 

00 
04 (36.3) 
03 (30.0) 
03 (60.0) 

Cumulative total 
(Percent) 

06 (37.5) 
06 (35.3) 
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Table V I : Correlati on of morbidi ty and mortality w i th HJV status of Infants. 

H l V status of Number Upto 7 days 7 days to 6 months 6 -12 months 
Infant N=33 

RT-PCR positive 12 
RT-PCR negative 21 
*Babies of HIV 50 
sero-negative mothers 

*Data from hospital record. 

all healthy 
2 died 
2 died 

4. RoleofBreast Feeding : Breastmilkhasdocumented 
many advantages in a developing country like India 
and prohibiting or discouraging breast-feeding was 
found to be obviously less acceptable. There was no 
difference seen in perinatal transmission of HIV in 
breast-fed and non-breast-fed groups (Table V). 
Counsellin g for informed choice to mother whether 
to breast-feed or not, showed discouraging response 
amongst our women. However, formula milk was 
not supplied to babies of HIV positive women. 

5. Morbidity and mortalit y of Infants born to HI V 
sero-positi ve women: The study showed that 
morbidity and mortality amongst RT-PCR positive 
and negative babies born to HIV sero-positive 
mothers was not significantly different (Table VI). 
The morbidity amongst RT-PCR positive babies was 
infection (septi caemia) while amongst RT-PCR 
negative babies, the deaths were due to birth trauma 
and prematurity. 6/12 (50%) of RT-PCR positive 
babies were sick with intercurrent infections by their 
first birthday. 

Discussion 

This study determines HIV perinatal 
transmission amongst ZDV-native population in India. 
Prescribe-and-buy policy for Anti Retroviral Therapy 
(ART) did not work in present study due to the high cost 
of therapy. 

Hi gher rate of perinatal transmission (36.4'7'o) 
was demonstrated in our women in Mumbai. Mode of 
delivery showed no correlation. Caesarean section 
performed for obstetric indications in our study did not 
show any increase in post-operative infection rate. 
Douching of vagina with antimicrobial agent during 
labour did not reduce the perinatal transmission, which 
may suggest inadequate concentration of betadine or 
lack of proper techniques. Prolonged rupture of 
membrane for more than 4 hours has shown to increase 
the rate of transmission, though not statistically 
significant. However, prolonged rupture of amniotic 
membranes was thought to be associated with ascending 

.... 
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1 died, 3 sick 
1 died, 2 sick 

00 

3 sick 
2 sick 

00 

bacterial (non-specific) infection and chono-,1111nioniti s. 
Presence of chorio-amnionitis may accelerate the trans
placental transfer of HIV infection before the birth of the 
baby. 

Rate of perinatal transmission showed linear 
relationship with lower maternal CD4 counts and high 
viral load (8). However, the CD4 count and ratio of CD4: 
CDS was seen as sensitive parameters for determining 
the rate of transmission. In view of this, 1l is desirable to 
have faciliti es for CD4/CD8 estim ation in �e�M�~�\� 

pregnancy. In order to optimise bcndit of -,uch 
intervention in developing countries, we need to address 
the fo ll owing barriers: 1. Improve earl y all endance at 
prenatal clinics; 2. Establishing distri ct-l evel voluntary 
HIV counselling and testing centres; 3. Developing 
simple technology for CD4/CD8 testing at district-level; 
4. Making ZDV affordable for general population. rhis 
wi ll be an additional opportunity for earl y intervention 
to reduce the burden of paediatric AIDS. 

Breast-feeding decision was left to the couple to 
choose. Breast-feeding is traditionally accepted as the 
best choice. Psychological pressure of family members 
and financial burden of purchasing formula milk may 
compel women to breast-feed the child . In this study 
breast-feeding showed no difference in the transmission 
rate. Contrary to established post-natal �t�r �a �n �s�m�i�s �.�~�i�o�n� 

data from Africa and Thailand (Miotti ct al, 1999) thi s 
study did not demonstrate any difference in horizontal 
transmission of HIV in breast-fed and non-breast fed 
babies. However, in the study the numbers were sma II. 
There could be regional variation in post-natal HTV 
transmission due to several factors in cluding the 
prevalence of sub-clinical mastiti s. M ost studies, 
including this have not addressed these factors. A lso, 
level of cell free HIV-1 in breast milk seems to be 
determined by "Blood-breast" barrier of 41,000 virions/ 
ml of plasma (Jaykar et al, 1999). Tn view of the above, 
we believe that the role of breast-feeding needs to be 
studied further. 

At the end of one year 66'}; , of perinatally infected 
babies were found to be healthy versus 94% of non-

SY 
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infected babies. This illn ess correlated wi th poor socio
economic conditi on, poor maternal lit eracy and their 
understand ing the concept of hygiene. 

lnd ia is hit w ith the epidemic towards late-80's. 
Hence, the medical fra ternity is still groping with needs 
of the cpidcm1c. During the course of this study, it was 
observed that in i tia I fear and a path y of doctors, 
techni cians and nurses w as replaced by gradual 
acceptance. Thi s change of attitude is not-self
sustainable in a traditi onall y hierarchical system, and 
requires constant persuasion. 
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