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Editorial 

Prevention of Vertical 
Transmission of Human 
Immunodeficiency Virus 

From time to time a new disease strikes 
the world. In the fourteenth century, bu-
bonic plague killed a quarter of the world's 
population, this was followed by the potent 
pandemics of small pox, cholera and influ-
enza. The din of our celebrations of victory 
over small pox had barely settled when a 
relatively complacent mankind was struck 
by a deadlier and more virulent infection-
the Human Immunodeficiency Virus 
(HIV). 

Although there is no dearth of literature 
on HIV in adults, the status' and natural 
history of HIV in children has not been ex-
tensively studied particularly in the Indian 
population. The increase in pediatric HIV 
infection has had a substantial impact on 
childhood mortality both in industrialized 
countries(l) and developing nations(2). In 
some areas of Sub-Saharan Africa 10-30% 
of pregnant women are HIV infected and 
infection has now spread to many parts of 
South-East Asia. The reporting of HIV in-
fected children and testing of antenatal and 
neonatal blood samples make it possible to 
monitor the prevalence and pattern of HIV 
infection in pregnant women and children 
in different geographical areas(3). The 
health scenario in India is frightening as re-
ported HIV cases represent only a minus-
cule of the actual numbers. 

Maternal to infant transmission is the 
primary mode by which infants and young 
children get infected with HIV. From 15-
35% of infants born to infected mothers be- 
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come infected in utero during labor and de-
livery or by breastfeeding(4,5). Current evi-
dence suggests that most transmission oc-
curs late in pregnancy or during labor and 
delivery(6,7). Most infants who get HIV 
through their mother's succumb to their ill-
ness in the first few years of life. 

There is hence an urgent need to de-
scribe mother to child transmission of this 
infection and the natural history of the ill-
ness in children. There is also an urgent 
need to evolve low cost strategies to identi-
fy cases and prevent transmission of infec-
tion from a mother to her infant. This 
manuscript focuses on the current status of 
prevention of vertical transmission of HIV 
infection with particular emphasis on our 
experience. 

Risk Factors for Transmission 

1. Viral Characteristics: An important 
determinant of transmission is maternal 
viral load. Several studies have 
demonstrated that a high viral load as 
measured by plasma RNA by PCR(8) or by 
DNA copy number(9) is associated with 
increased transmission. Other factors 
associated with increased transmission 
include low maternal CD4 cell count and 
advanced clinical disease(10). 

2. Neutralizing Antibodies: High levels of 
maternal neutralizing antibodies to the V3 
loop have been shown to be associated 
with reduced  transmission(11).  It  seems 
plausible that high affinity antibodies that 
react against a wide range of epitopes may 
confer some protection. 

3. Pregnancy and Delivery: The mode of de-
livery, duration of labor, interval from time of 
rupture of membrances to delivery and 
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events during delivery that can expose an 
infant to mother's blood may all be impor-
tant contributing factors(12-14). 
4. Breast feeding: HIV is present in 
breastmilk. Two large European prospec-
tive studies showed breastfeeding to be in-
dependently associated with an approxi-
mate doubling of the risk of 
transmission (10,15). Research is needed to 
determine the mechanism and timing of 
HIV transmission through breastfeeding. 
Although bottle feeding is recommended 
for HIV infected women in developed 
countries, this is not appropriate in settings 
with high rates of infectious diseases and 
poor sanitation. The pernicious synergistic 
effect of non-breast feeding and poor sani-
tation would increase infant mortality and 
could be disastrous. For this reason the 
WHO recommends breastfeeding for all 
mothers in developing countries regardless 
of their HIV status(16). In a recent study on 
a group of HIV-1 seropositive Ugandan 
women no correlation was found between 
the detection of HIV in breastmilk or dura-
tion of breast feeding and the transmission 
of HIV-1 infection(17). 

Reduction of Vertical Transmission 

Antiretroviral therapy and avoidance of 
breastfeeding are recommended to reduce 
the risk of transmission. It is also advisable 
to avoid unnecessary use of invasive proce-
dures such as amniocentesis and fetal 
blood sampling and to ensure that any sex-
ually transmitted diseases are treated. 
1. Antiretroviral Therapy: In a randomized 
placebo controlled trial the AIDS Clinical 
Trials Group Protocol 076 (ACTG-076) in-
vestigators noted that in pregnant women 
between 14-34 weeks gestation with CD4 
counts greater than 200/cu mm, a regimen 
of antepartum and intrapartum zidovudine 
(AZT) to the mother and a six weeks course 
of AZT to the newborn reduced the risk of 
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transmission by about two-thirds(18). In 
this trial anti-retroviral therapy was intend-
ed only to decrease mother to child trans-
mission and therapy was not prescribed to 
stabilize the health of women with HIV in-
fection (18). This protocol recommends a 
daily oral dose of 100 mg of AZT five times 
a day (500 mg daily dose) until labor fol-
lowed by intrapartum AZT 2 mg per kg IV 
over a one hour period and then 1 mg per 
kg per hour until delivery. The newborn 
then receives oral AZT suspension 2 mg/ 
kg/dose four times a day (8 mg/kg/day) 
for a period of six weeks. For women who 
present after 34 weeks gestation oral AZT 
therapy differs only in the duration of 
antenatal treatment. Unfortunately, the so-
cioeconomic situation of numerous devel-
oping countries make it nearly impossible 
to utilize this treatment regimen. Therefore, 
shorter and more simplified AZT treatment 
that would benefit women in developing 
countries should be evaluated. 

The optimal time to initiate antepartum 
AZT is unknown. Further analysis and tri-
als would be needed to determine whether 
the duration of antepartum AZT therapy is 
predictive of the success of this treatment 
regimen. The safety of first trimester AZT 
therapy during the period of embryogene-
sis remains a serious concern and is not rec-
ommended. The ACTG-076 study was not 
designed to assess the relative contribution 
of ante-intra-post partum (neonatal) treat-
ment in achieving this result. Some HIV in-
vestigators believe that as much as 50 to 
70% infants acquire HIV during the 
intrapartum period and hence intrapartum 
and neonatal therapy may be helpful even 
if the mother has not received antepartum 
AZT. 

The mechanism by which AZT reduces 
the risk of maternal-infant transmission is 
not established. Maternal AZT may reduce 
the viral load and hence diminish viral ex- 
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posure of the fetus in utero. In addition 
there is a significant transplacental passage 
of AZT(18/19) and therapeutic concentra-
tion of the drug in the fetus may reduce 
HIV infection. Some infants become infect-
ed despite therapy either because transmis-
sion has occurred before treatment or in-
sufficient suppression of maternal viral 
replication or noncompliance with treat-
ment regimen. It also remains unclear 
which component of treatment is most im-
portant. Future trials should determine the 
optimum timing of therapy with simpler 
shorter regimes using antiretroviral drug 
combinations. The possibility of long term 
adverse effects of AZT exposure to the fe-
tus and newborn is yet to be ascertained 
and the follow up of such children is cru-
cial. In general the short term toxicities ob-
served with AZT therapy in adults include 
headaches, gastrointestinal intolerance, 
anemia and hepatitis. A recent ongoing tri-
al in South Africa, Tanzania and Uganda is 
evaluating the efficacy of using AZT with 
Lamivudine (3TC) for reducing perinatal 
transmission of HIV. 

2. Other Approaches: There is some data sug-
gesting that for HIV infected women deliv-
ery by cesarean section may prevent viral 
transmission. A European collaborative 
study showed that the infection rate was 
50% lower in infants delivered by cesarean 
section than in those delivered vaginal-
ly(12). A meta analysis suggested an over-
all benefit of cesarean section, but not all 
studies have found lower transmission 
rates(20). Todate, a policy of routine cesare-
an section for HIV infected women is not 
justified. 

The Wadia Experience 

At the Nowrosjee Wadia Maternity 
Hospital (NWMH) all pregnant women are 
subjected to HIV testing on their first 
antenatal visit, after informed consent, us- 
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ing a third generation ELISA test. In order 
to make mass screening cost-effective, giv-
en our economic conditions, we have re-
sorted to pool sera testing of 5 blood sam-
ples as recommended(21). A pool that tests 
positive is subsequently subjected to indi-
vidual sample testing. A patient whose 
blood sample tests positive is recalled with 
her spouse for retesting and counseling. 
Only patients who test positive by ELISA 
on recall are considered as positive cases 
and subjected to Western-blot testing for 
confirmation of diagnosis. Detailed infor-
mation regarding HIV infection is then of-
fered to the couple. Confirmed positive 
cases of less than 20 weeks gestation are of-
fered the option of pregnancy termination, 
while those beyond 20 weeks are informed 
about the risk of vertical transmission and 
their pregnancy allowed to continue to 
term. Infants born to these HIV positive 
women are clinically examined at 1, 3, 6, 9, 
12, 15 and 18 months and their blood sam-
ples subjected to ELISA testing at 9 and 18 
months age. 

Since January 1993, we have tested 
48,579 pregnant housewives with no high 
risk sexual behavior for their HIV status 
and have noted a seroprevalence rate of 
1.5% in these women. We have data on the 
pregnancy outcome of 350 women and are 
following up 240 infants. This is the largest 
HIV screening programme in our country. 

A special protocol is offered to women 
presenting after 20 weeks gestation who 
can afford AZT therapy. This comprises 
daily oral administration of AZT capsules 
(100 mg qid) upto term. Of the 30 women 
so far treated with this regime the mean 
age for starting therapy was 32 weeks. As 
intravenous AZT is not available to us, 
these patients have not received IV thera-
py. All these cases have however, been de-
livered by cesarean section. As the suspen-
sion form of AZT is also not available in In- 
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fancy should be done by HIV-DNA poly-       
merase chain reaction or P24 analyses as 
HIV antibody tests by ELISA or Western 
blot positivity under 15 months age is not 
diagnostic of active infection. 

The transmission of HIV infection via 
breastmilk requires special consideration. 
There are indeed well documented cases of 
women with HIV, infecting their infants 
through breastmilk(22,23). The extent to 
which women with stable HIV infection 
and relatively low levels of circulating vi-
rus transmit the infection to their infant via 
breastfeeding  has  not  been  established.        
This potential risk can be eliminated in        
populations with access to breastmilk alter-
natives by refraining from breastfeeding. 
However, this is not feasible for most HIV 
infected women in developing countries 
where often no affordable or safe alterna-
tive exists. Given the substantial benefits of 
breastmilk, it may be reasonable to direct 
public health efforts towards preventing        
seronegative women and mothers from be-      
coming infected with HIV, rather than pre-      
venting    HIV    infected     women    from        
breastfeeding. 

Finally it has been suggested that in de-
veloping countries poor nutritional status 
of pregnant women might contribute to 
higher mother to child transmission, al-
though little is known about the type of nu-
tritional factors involved(24). Vitamin A 
may be an important factor because it has a , 
stimulatory effect on the immune system 
and helps to maintain mucosal integrity^). 
A strong association has been documented 
between maternal vitamin A deficiency and 
vertical transmission of HIV. Maternal 
vitamin A deficiency was associated with a 
three to four fold increased risk of 
transmission(26). The temporal relation 
noted between low vitamin A levels and an 
increased risk of perinatal transmission 
may suggest that improving vitamin A in- 
 

dia, infants born to these women receive 
oral AZT powder in a dose of 8 mg/kg/ 
day for a period of 6 weeks. We avoid giv-
ing these infants breastmilk. This inter-
ventional strategy has resulted in the pre-
vention of vertical transmission in infants 
so far delivered using this therapeutic re-
gime. All these infants have tested negative 
for HIV antibodies at 9 months. 

Concluding Comments 

Obstetric care providers should prefera-
bly offer and recommend HIV antibody 
testing for all pregnant women, which 
should be done as early as possible during 
pregnancy and patients should be in-
formed about the risk of mother to child 
transmission. In developing countries, this 
could be feasible and work out economical 
if the technique of pool testing of sera is 
used, as advocated(21). This risk varies 
from 15 to 35% if no therapeutic inter-
ventional strategies are adopted. 

Women below 20 weeks gestation 
should be offered the choice of pregnancy 
termination. For women between 20 to 34 
weeks of gestation a combined antepartum, 
intrapartum and neonatal treatment regi-
men is recommended as per ACTG-076 
protocol(18). Women receiving oral AZT 
during pregnancy should have monthly 
complete blood count and liver function 
tests. Dose interruption or modification 
should be considered if intolerance or side 
effects to the drug are noted. Although 
there is some data suggesting the beneficial 
effects of cesarean section in the transmis-
sion of vertical infection, this has not been 
conclusively documented and hence a poli-
cy for routine cesarean section is not justifi-
able. Infants exposed to AZT therapy 
should have routine monitoring of hemo-
globin, white blood cell counts and month-
ly liver function tests. 

Early diagnosis of HIV infection in in-
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take during pregnancy may lower the ver-
tical transmission rate of HIV(26). 

R.H. Merchant, 
Director Neonatal Services, 

Sachin Changedia, 
Division of Neonatology, 

N. Wadia Maternity Hospital, 
Parel, Mumbai 400 012. 

REFERENCES 

1. Chu    SY,    Buehler   JW,    Oxtoby    MJ, 
Kilbourne BW. Impact of the human im- 
munodeficiency virus epidemic on mor- 
tality in children, United States. Pediatrics 
1991; 87: 806-810. 

2. Nicoll   A,   Timaeus   I,   Kigadye   RM, 
Walraven G, Killewo J. The impact of 
HIV-1 infection on mortality in children 
under 5 years of age in Sub-Saharan Afri- 
ca: A demographic and epidemiological 
anlaysis. AIDS 1994; 8: 995-1005. 

3. Newell ML, Peckham CS. HIV infection in 
Europe. In: Pediatric AIDS- The Challenge 
of HiV Infection in Infants, Children and 
Adolescents,   2nd   edn.   Eds  Pizzo  PA, 
Wilfert   CM.   Baltimore,   Williams   and 
Wilkins, 1994; pp 21-30. 

4. Mofenson L. Epidemiology and determi- 
nants of vertical HIV transmission. Semin 
Pediatr Infect Dis 1994; 5: 252-265. 

5. Mofenson LM, Wolinsky SM. Current in- 
sights regarding vertical transmission. In: 
Pediatric AIDS: The Challenge of HIV In- 
fection in Infants, Children and Adoles- 
cents, 2nd Edn. Eds. Pizzo PA, Wilfer CM. 
Baltimore, Williams and Wilkins, 1994; 
pp 197-203. 

6. Goedert JJ, Duliege AM, Amos CI, Felton 
S, Bigger RJ. High risk of HIV-1 infection 
for first born twins:  The  International 
Registry of HIV-Exposed Twins. Lancet 
1991; 338:1471-1475. 

7. Bryson YJ, Luzuriaga K, Sullivan JL, Wara 
DW. Proposed definitions for in utero ver- 
sus intrapartum transmission of HIV-1 .N. 
Engl J Med 1992; 327:1246-1247. 

VOLUME 34-JUNE 1997 

8. Borkowsky W, Krasinski K, Cao Y, Ho D, 
Pollack H, Moore T, et al. Correlation of 
perinatal transmission of human immun- 
odeficiency virus type-1  with maternal 
viremia   and   lymphocyte   phenotypes. 
J Pediatr 1994; 125: 345-351. 

9. Roques P, Marce D, Courpotin C, Mathieu 
FP, Hervl F, Boussin FD, et al. Correlation 
between HIV provirus burden and in ute- 
ro transmission. AIDS 1993; 7 (Suppl 2): 
S39-S43. 

 

10. European Collaborative Study. Risk factor 
for mother to child transmission of HIV-1. 
Lancet 1992; 339:1007-1012. 

11. Parekh BS, Shaffer N, Pau CP, Abrams E, 
Thomas P, Pollack H, et al. Lack of corre- 
lation between maternal antibodies to V3 
loop peptides of gp 120 and perinatal 
HIV-1 transmission. The NYC Perinatal 
HIV  Transmission  Collaborative  study. 
AIDS 1991; 5:1179-1184. 

12. The European Collaborative Study. Ce- 
sarean section and risk of vertical trans-
mission on HIV-1 infection. Lancet 1994; 
343:1464-1467. 

13. Kliks SC, Wara DW, Landers DV, Levy 
JA. Features of HIV-1 that could influence 
maternal-child transmission. JAMA 1994; 
272:467-474. 

14. Boyer PJ, Dillon M, Navaie M, Devikis A, 
Keller M, O' Rourkee S, et al. Factors pre- 
dictive of maternal-fetal transmission of 
HIV-1:       Preliminary       analysis       of 
zidovudine given during pregnancy and/ 
or delivery. JAMA 1994; 271:1925-1930. 

15. The HIV infection of newboms. French 
Collaborative Study Group. Comparison 
of vertical human immnodeficiency virus 
type2 and human immunodeficiency vi- 
rus typel transmission in the French pro- 
spective Cohort. Pediatr Infect Dis J 1994; 
13: 502-506. 

16. Global Programme on AIDS. Consensus 
statement from the WHO/UNICEF Con- 
stitution    on    HIV    transmission    and 
breastfeeding. Wkly Epidemol Rec 1992; 
67:177-184. 

479 



17. Guay LA, Horn DL, Mmiro F, Piwowat 
EM, Kabengerg S, Parsons J, et al. Detec- 
tion of HIV type 1 DNA and P24 antigen 
in breastmilk of HIV-1 infected Ugandan 
women and vertical transmission. Pediat- 
rics 1996; 98: 438-444. 

18. Connor   EM,   Sperling   RS,   Gelber   R, 
Kiselev P, Scott G, O'Sullivan MJ, et al. Re- 
duction of maternal-infant transmission 
of human immunodeficiency virus type 1 
with zidovudine treatment. N Engl J Med 
1994; 331:1173-1180. 

19. Scarlatti G. Pediatric HIV infection. Lan- 
cet 1996; 348: 863-868. 

20. Dunn DT, Newell ML, Mayaux MJ. Mode 
of delivery and vertical transmission of 
HIV-1: A review of prospective studies. J 
Acquir Immune Defic Syndr 1994; 7:1064- 
1066. 

21. Tamashiro H, Maskill W, Emmanuel J, 
Fauquex A, Sato P, Heymann D. Reduc- 

 

EDITORIAL 

ing the cost of HIV antibody testing. Lan-
cet 1993; 342: 87-90. 

22. Senturia  YD,   Ades  AE,  Peckham  CS. 
Breastfeeding and HIV infection. Lancet 
1987; 2: 400-401. 

23. Colebunders R, Kapita  B,  Nekwie W, 
Bahwe Y, Lebughe I, Oxtobu M, et al. 
Breastfeeding and transmission of HIV. 
Lancet 1988; 2:1487. 

24. Boylan L, Stein ZA. The epidemiology of 
HIV infection in children and their moth- 
ers vertical transmission. Epidemiol Rev 
1991; 13:143-177. 

25. Semba RD, Muhilal, Ward BJ, Griffin DE, 
Scott AL, Natadisastra G, et al. Abnormal 
T-cell subset proportions in vitamin A de-
ficient children. Lancet 1993; 341: 5-8. 

26. Semba RD, Miotti PF, Chiphangwi JD, 
Saah AJ, Canner JK, Dallabetta GA, et al. 
Maternal vitamin A deficiency and moth- 
er to child transmission of HIV-1. Lancet 
1994; 343:1593-1597. 

 

 

 

 

 

 

480 


