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ABSTRACT

Objective: To define the frequency and timing of breast milk transmission of HIV-1.
Design: Meta-analysis of data abstracted from published literature.

Subjects: Participants in prospective cohort studies of MTCT of HIV-1. Cohorts were
separated on the basis of breast feeding duration.

Interventions: None.

Main outcome measures: HIV-1 transmission rates.

Results: Two thousand three hundred and seventy five HIV-1 infected women and their
infants, 499 of whom breast fed, the estimated risk of breast milk HIV- 1 transmission was
16% (95% CI: 9, 22%). Among breastfeeding infants, forty seven per cent of HIV- 1
infections were attributable to breast feeding, Breast milk transmission risk was 21% (95 %
CI: 10, 33 %) in cohorts with mean/median duration of breast feeding 23 months and 13%
(95% CI:4,21% ) in cohorts with median duration of breast feeding <2 months. In aseparate
analysis of 702 infants with prolonged duration of breast feeding, the risk of late postnatal
transmission (infection occurring later than three to six months of age) was four per cent
(95% CI12,5%).

Conclusions: This analysis suggests that breast milk transmission of HIV-1 is substantial and
continues throughout the postnatal period. Early cessation of breast feeding at six months
would avert some but not most infant HIV- 1 infections due to breast feeding. While recently
published studies showing some effectiveness of antiretrovirals early during the breast
feeding period are encouraging, prevention of breast milk HIV-1 transmission needs to

remain a high research priority.

INTRODUCTION

Asintervention strategies to decrease mother-to-child
transmission of HIV-1 are developed, it is increasingly
important to determine the frequency and timing of
HIV- 1 transmission through breast feeding. Perinatal
HIV- 1 transmission rates range from 22% to 48% in
breast feeding populations, while the use of peripartum
zidovudine in combination with formula feeding can
reduce perinatal HIV-1 transmission to less than ten per
cent(1-3). Recently, short-course antiretroviral regimens
have been demonstrated to have greater efficacy for
reduction of perinatal HIV-1 transmission in formula
feeding cohorts than in breastfeeding cohorts(3-5). While
antiretrovirals appear to decrease perinatal HIV- 1
transmission in breast feeding cohorts, there is, as yet,
insufficient follow up to know what their net benefit will
be among infants breast feeding for prolonged duration.
Determination of breast milk HIV-1 transmission risk,
therefore, is essential for designing effective interventions
todecrease infant HIV- ] infection in settings of high HIV-
1 prevalence in which breast milk substitutes may be
unsafe or unfeasible.

Estimation of the frequency of HIV-1 transmission
through breast feeding has been challenging because few

observational cohorts have had sufficient numbers of both
breast and formula feeding HIV-1 infected mothers to
evaluate breast milk transmission risk. Since 1985, after
the first case report of HIV- 1 transmission through breast
milk, the Centers for Discase Control (CDC) has
recommended that HIV-1 infected women avoid breast
feeding their infants(6). In areas of the world with a high
prevalence of infectious diseases and unsafe water supply
or sanitation, breast milk alternatives have been associated
with increased infant mortality. Thus, until 1996 the
World Health Organisation recommended that HIV- 1
infected women in these settings breastfeed their infants
unless they had access to safe alternatives(7). In most
observational HIV-1 vertical transmission studies in Africa
and Asia, therefore, breastfeeding has been universal,
while in European and US cohorts, breast feeding is rare.

In 1992, Dunn and colleagues estimated breast milk
transmissionrates in ameta-analysis of six published studies
of cohorts that included both breast and formula feeding
mothers who had acquired their HIV-infection before
delivery(8). This analysis was limited by the paucity of
cohorts at the time that included both breast and formula
feeding mothers. Even within cohorts in the analysis, there
was relative uniformity of feeding practice; in the five non-
African cohorts, only seven per cent of infants breastfed,
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many for a short duration, and in the single African study a
total of ten infants (nine per cent of the cohorts) were
formula fed. More recently, our group conducted a
randomised clinical trial of breast feeding versus formula
feeding in Nairobi, Kenya and determined that 44% of
mother-to-child transmission in the breastfed arm was
attributable to breastfeeding and that a majority of breast
milk transmission occurred early(9).

To make infant feeding policy recommendations for
HIV- 1 infected women, it is also critical to know when
breast milk HIV- 1 transmission occurs. Early analyses
evaluating the effect of duration of breast feeding on
breast milk HIV- 1 transmission risk were conducted
using data from studies that had notinitially been designed
for this purpose, had methodological limitations, and are
difficult to interpret(10-12). More definitive data on late
postnatal HIV-1 transmission (infection occurring after
three to six months of age) are now available from studies
of infants using serial testing for viral DNA with
polymerase chain reaction (PCR) assays(13-17).

Since the 1992 meta-analysis, there have been a
number of studies with additional information on breast
milk HIV- 1 transmission. We conducted a meta-analysis
by reviewing published reports and abstracts from all
prospective cohorts that included evaluation of breast
milk HIV- 1 transmission risk. In addition to an estimate
of breastmilk HIV- 1 transmission risk overall, we provide
separate estimates of HIV- 1 transmission risk in cohorts
in which duration of breast feeding was short, and those in
which duration was long. Finally, a second meta-analysis
of fourstudies was performed that contribute dataregarding
late postnatal transmission, permitting evaluation of the
relative contributions of early and late breast milk HIV-1
transmission.

MATERIALS AND METHODS

Datasources: Published studies and abstracts were identified
through searches of MEDLINE and AIDSLINE for the period
1985-1998 and of Current Contents for the period 1996-1998.
The key words “vertical transmission with HIV”, “perinatal
transmission with HIV”, “(breastfeeding or breastfed or
breastfeeding or breastfed or breast-feeding or breast-fed) with
HIV”, and “feeding with HIV” were used as search criteria and
resulted in 1006 English language articles and abstracts.

Study selection: All prospective HIV-1 vertical transmission
cohorts that included breast feeding and formula feeding infants,
and that reported dats on the number of children and the number
of HIV- | infected in each feeding group were included. For the
late postnatal transmission meta-analysis, articles or abstracts
were included if they reported the number of infants uninfected
at three to six months of age who later became infected.

Measures. For the analysis of formula feeding versus breast
feeding, the percentage of HIV-1 infected breast fed infants and
formula fed infants was compared within each study. Cohorts
were divided into those with mean/median breast feeding duration
>3 months and <2 months, and summary estimates of HIV- 1
transmission risk were separately calculated. Most analyses of
late postnatal transmission have used the number of infants
known to be uninfected at three to six months as the denominator
for late postnatal transmission risk estimates. This conditional

probability estimate (risk among infants uninfected at three to six
months) cannot be validly substracted from overall breast milk
HIV- 1 transmission risk because the denominator does not
include all breast feeding infants, and the subset of infants who
are uninfected at three to six months may be different from all
breast feeding infants. For example, infants who are uninfected
at three to six months despite previous breast milk HIV-1
exposure may be a selected group with lower susceptibility. For
the late postnatal transmission analysis, therefore, we estimated
the late transmission risk among all breast feeding infants. This
estimate could be used to determine the relative contribution of
late breast milk HIV- 1 transmission.

Data abstraction: All abstracts obtained from the literature
searches were reviewed separately by two of the authors (GJ and
BR). Any article that contained potentially relevant data was
reviewed in detail and relevant data were abstracted.

Data analysis: Chi-square tests of homogeneity were
performed for each meta-analysis to test the hypothesis of equal
effect sizes inall of the studies(18). Failure toreject this hypothesis
for all analyses allowed valid use of a general variance-based
method of meta-analysis(19).

RESULTS

We included data from eight studies, including three
from Africa, two from Europe, and one each from the US
and Brazil (Table 1)(20-27). There have been several
published analyses of the Italian Multicentre cohort, some
of which have included retrospectively identified
infants(11,28). We did not include data from this study or a
study from Spain because children in these studies were
included in the larger European Collaborative Study(22,29).
An Australian study and a recently published study from
Brazil were also excluded because the infant infections
wereidentifiedretrospectively(30,31). Ouranalysisincluded
2,375 HIV-1 infected mothers and their infants, 499 (21%)
of whombreast fed. There were 1,870 infants from European/
US cohorts, six per cent of whom breast fed, and 505 from
African/Brazilian cohorts, 78% of whom breast fed.

Pooling observations from the eight cohorts, we
estimated that the HIV-1 transmission risk due to breast
feeding was 16% (95% CI: 9, 22%) (Table 1). Among
breast feeding infants, 47% (95% CI: 32, 58%) of infections
were attributable to breast milk HIV-1 transmission.

The median duration of breast feeding was less than
two months in the Swiss, French, and European studies,
with a summary weighted median of four weeks (Table 2).
In the three African cohorts, the mean or median duration
of breast feeding was 23 months, withasummary weighted
median of 5.5 months. In cohorts with duration of breast
feeding <2 months, the estimated breast milk HIV-1
transmission risk was 13% (95% CI: 4, 21%), with 48%
(95% CI: 25, 59%) of infections among breast feeding
infants attributable to breast milk transmission. In cohorts
with duration of breast feeding 23 months, the estimated
breast milk transmission risk was 21% (95% CI: 10, 33%),
with 66% (95% CI: 36, 89%) of infections among breast
feeding infants attributable to breast milk HIV-1
transmission. Two studies did not include information on
the duration of breast feeding and were excluded from the
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Table 1

Meta-analysis of breast milk HIV-1 transmission risk

Study Breast fed Formula fed TR difference  Attributable risk

for breast feeding
TR%* N TR% N

Miami 1991(20) 28 25 33 54 -5%

Zaire 1991(21) 20 96 1] 106 20%

Europe 1992(22) 31 36 14 683 17%%

France 1995(23) 40 20 19 801 21%+

Switzerland 1995(24) 16 25 18 226 2%

Soweto 1996(25) 46 114 18 49 28%+

Brazil 1996(26) 52 71 19 32 33%t

Durban 1997(27) 34 112 24 21 10%

Summary estimate 499 1,876 16% (9,22%) 47% (32, 58%)

*TR: mother-to-child HIV- | transmission rate

Statistically significant difference between breast fed and formula fed infant infection rates.

Table 2

Breast-milk HIV-1 transmission estimates by duration of breast feeding

Study Breast feeding TR* difference Attributable risk
duration (95% CI) for breast feeding

Cohorts with prolonged breast feeding duration

Soweto (25) Mean 3 months 28% (12, 44%) 60%

Zaire (21) Mean 9 months 20% (-5, 45%) 100%

Durban (27) Median 5 months 10% (-12, 32%) 30%

Summary estimate ~5.5 months
Cohorts with short breast feeding duration
France (23)

Europe (22)

Switzerland (24)

Summary estimate

Median 7 weeks
Median 4 weeks
Median 2 weeks
~4 weeks

21% (10, 33%) 66% (36, 89%)

21% (3, 39%) 52%
17% (5, 29%) 55%
2% (-17, 14%) -11%
13% (4, 21%) 48% (25, 59%)

*TR: mother-to-child HIV-1 transmission rate

Table 3

Late postnatal HIV-1 transmission rates

Study TR%* (95% CI) N Definition of late postnatal transmission

Soweto (14) 3(1,6%) 189 PCR negative prior to six months, PCR positive after six months

Tanzania (15) 3 (<1,5%) 179 PCR negative at six months, PCR and/or p24 antigen positive after six months

Zaire (16) 3(1,5%) 252 PCR negative between three to five months, followed by later positive PCR

Ivory Coast (17) 5 (<1,10%) 82 PCR negative at three or six months, positive serology at 215 or positive PCR =9 months
Sumimary estimate 4 (2,5%) 702

*TR: mother-to-child HIV-1 transmission rate

duration analyses. Thus, the estimate of the overall
attributable risk using all eight studies (47%) is slightly
lower than the estimates of attributable risk for both the
short duration (48%) and long duration (66%) cohorts.
Four studies that included dataregarding late postnatal
HIV-1 transmission (infant infection occurring after three
to six months of age) were pooled in a second meta-
analysis (Table 3)(14-17). One study from Malawi was
excluded since it was not possible to determine the number
of children who ever breast fed in the study(13). Among
702 breastfeeding infants included in our analysis, the

pooled late postnatal transmission risk was four per cent
(95% CI: 2, 5%). Thus, approximately 80% of breast milk
HIV-I transmission in cohorts with prolonged duration of
breast feeding appears to occur within the first three to six
months of life.

DISCUSSION
In this meta-analysis of approximately 2,400 HIV-1

infected women and their infants, breast milk HIV-1
transmission risk was appreciable, accounting for 47% of
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HIV-l infections among breast feeding infants. The
HIV-1 transmission risk was higher in cohorts with
prolonged breast feeding duration than in those with short
duration (21% versus 13%). In two of the three cohorts
with short duration of breast feeding, median duration of
breast feeding was less than one month, and many infants
in these cohorts breast fed for less than one week. The
three cohorts with prolonged duration of breast feeding
were African cohorts in which breast feeding sometimes
continued for over two years. Within these African cohorts,
breast feeding accounted for two thirds of infantinfections.

Late postnatal transmission occurring after three to
six months of age has only been assessed in African
cohorts in which prolonged breast feeding has been
routinely practiced. Our summary risk estimate for late
breast milk HIV- 1 transmission was four per cent, similar
to thatrecently reported in a meta-analysis of late postnatal
transmission(32). This, combined with our analysis of
cohorts with a duration of breast feeding >3 months,
suggests that late postnatal transmission accounts for only
20% of breast milk HIV- 1 transmission overall, and that
most transmission occurs in the first six months of life. It
is possible that the cumulative amount of breast milk
intake after six months of age decreases as other foods are
introduced. Itis also plausible that maternal transmissibility
or infant susceptibility factors that influence the likelihood
of breast milk HIV- 1 transmission vary over time. The
fact that only four per cent of breast feeding infants
become infected after the age of three to six months,
despite continued prolonged exposure to breast milk,
suggests the possibility of effective acquired infantimmune
responses that protect from ongoing exposure. It is also
plausible that infants who avoid infection with HIV- 1 to
the age of three to six months represent a group with
relative resistance, perhaps on the basis of HLA type or
other factors, analogous to the resistance described among
highly exposed commercial sex workers in Nairobi(33).

Our estimates of breast feeding HIV- 1 transmission
and late postnatal transmission are based on data from a
large number of infants and provide evidence of substantial
HIV- 1 transmission risk, but must be considered in
context. Meta-analysis estimates are often imprecise and
limited by the lack of comparability between cohorts, such
as follow up time, underlying mortality rates, and sampling
frequency, and the quality of individual studies(34).
Observational studies may be biased because decisions by
women regarding infant feeding modality may be
influenced by factors that also affect HIV- 1 transmission
risk. For example, it is possible that mothers with clinical
evidence of disease may be more likely to formula feed
their infants. The most definitive study design for
determining breast milk HIV- 1 transmission risk is a
randomised clinical trial, but we are aware of only one
such study that has been conducted in Nairobi.

In 1996, UNAIDS advised voluntary antenatal
HIV-1 testing in areas with high HIV sero-prevalence
with counselling regarding the risks and benefits of breast
feeding for women with HIV-1 infection(35). In settings

withhighinfectious disease mortality, unpredictable water
supply, poor sanitation, and lack of access to breast milk
alternatives, the safest recommendation for infant feeding
is currently unknown. Given the present state of knowledge
regarding breast milk transmission of HIV-1, several
intervention approaches are possible. These include
complete avoidance of breast milk, early weaning (at three
to six months), withholding colostrum, vitamin A
supplementation of mothers and infants, and antiretroviral
therapy while breast feeding. Early weaning is associated
with a lower risk of diarrhoeal morbidity and mortality
than complete breast milk avoidance and would prevent
late postnatal transmission. Mathematical modelling
studies have suggested that risk and benefit may best be
balanced by weaning at six months in settings where
infectious disease mortality is high(36,37). Our meta-
analysis, however, suggests that weaning at six months
would not prevent the majority of infant HIV- 1 infections
from breastmilk transmission. Short-course antiretroviral
therapy which includes one week of drug postpartum, has
beenshown to significantly decrease vertical transmission
at six months of age in a breast feeding cohort(5). It is
unknown whether this significant decrease will hold after
prolonged breast feeding. A longer duration of antiretroviral
therapy throughout the lactation period has unknown
efficacy, is prohibitively expensive for resource-poor
communities, and may be less practical than breast milk
avoidance.

Currently there are a number of ongoing perinatal
HIV- 1 intervention studies of antiretrovirals, vitamin A
supplementation, immunoglobulin, and topical antiseptics,
all of which focus on the peripartum period(1). In light of
what is currently known about breast milk HIV- 1
transmission, it will be critical that these studies evaluate
endpoints at least as late as 18 months to determine the
effect of the intervention on mother-to-child HIV- 1
transmission in breast feeding populations. As shown in
the two recently published antiretroviral studies in breast
feeding cohorts, if an intervention is effective in averting
peripartum HIV- 1 transmission, but substantial breast
milk transmission still occurs, the overall benefit from
short course antiretrovirals can be significantly less than
seen in the ACTG 076 and CDC-Thailand studies which
involved only non-breast fed infants(2-5). Ongoing long-
term follow up of breast feeding infants in perinatal
intervention trials will be useful to determine whether the
decreased HIV-1 transmission seen at six months of age
among infants of mothers who received peripartum and
postpartum antiretrovirals will persist despite continued
exposure to HIV- 1 in breast milk.

Most children who are at risk of acquiring HIV- 1
come from areas of the world where identification of safe
and economically feasible alternatives to breast milk will
require creative approaches. Unfortunately, it appears that
breast milk transmission of HIV-1 contributes to a
significant proportion of infant HIV- 1 infections in these
settings. As perinatal intervention strategies are developed
for resource-poor communities, the subject of breast milk



February 2001

EAST AFRICAN MEDICAL JOURNAL 79

HIV transmission and its prevention will need to remain a
high research priority.

ACKNOWLEDGEMENTS

This work was funded by the following grants: NIH HD-23412, Fogarty
D43-TW00007, and Fogarty T22-TW00001.

10.

11.

12.

14.

REFERENCES

John G.C. and Kreiss J. Mother-to-child transmission of human
immunodeficiency virus type 1. Epidem. Rev. 1996; 18:149-57.
Connor E.M.,, Sperling R.S. and Gelber R. et al. Reduction of
maternal-infant transmission of human immunodeficiency virus
type 1 with zidovudine treatment. Paediatric AIDS Clinical Trials
Group Protocol 076 Study Group. N. Engl. J. Med. 1994;331:1173-
80.

Shaffer N., Chuachoowong R. and Mock P.A. et al. Short-course
zidovudine for perinatal HIV-1 transmission in Bangkok, Thailand:
a randomised controlled trial. Lancet 1999; 353:773-80.

Wiktor S.Z., Ekpini E. and Karon J.M. et al. Short-course oral
zidovudine for prevention of mother-to-child transmission of HIV-
1 in Abidjan, Cote d’Ivoire: a randomised trial. Lancet 1999;
353:781-5.

Dabis F., Msellati P. and Meda N. ef al. Six-month efficacy,
tolerance, and acceptability of a short regimen of oral zidovudine
toreduce vertical transmission of HIV in breastfed children in Cote
d’Ivoire and Burkina Faso: a double-blind placebo-controlled
multicentre trial. Lancet 1999; 353:786-92.

Centers for Disease Control. Recommendations for assisting in the
prevention of perinatal transmission of human T-lymphotropic
virus type III/lymphadenopathy-associated virus and acquired
immunodeficiency syndrome. Morbid. Mortal. Wkly. Rev. 1985,
34:721-32.

World Health Organization. Consensus statement from WHO/
UNICEF consultation on HIV transmission and breast feeding.
Wkly Epidem. Rec 1992;7:177-84.

Dunn D.T., Newell M.L., Ades A.E. and CS P. Risk of human
immunodeficiency virustype 1 transmission through breastfeeding.
Lancer 1992; 340:585-8.

Nduati, R., John, G. Mbori-Ngacha, D. Richardson, B. Overbough,
J. and Mwatha A. er al. Effect of breast-feeding and formula
feeding on transmission of HIV-1. A randomised clinical trial. J.
Amer. Med. Ass. 2000; 283:1167-74.

Datta P., Embree JE. and Kreiss J.K. er al. Mother-to-child
transmission of human immunodeficiency virus type 1: report
from the Nairobi Study. J. Infect. Dis. 1994; 170:1134-40,

de MartinoM., Tovo P.A. and Tozzi A E. eral. HIV-1 transmission
through breast-milk: appraisal of risk according to duration of
feeding. AIDS 1992; 6:991-7.

Guay L.A., Hom D.L. and Mmiro F. ef al. Detection of human
immunodeficiency virus type 1 (HIV-1) DNA and p24 antigen in
breast milk of HIV-l-infected Ugandan women and vertical
transmission. Paediatrics 1996; 98:438-44.

Miotti P.G., Taha T. and Chiphangwi J. er al. Additional HIV
infection in children born to HIV-infected women and not infected
at birth or in the first weeks of life. XI International Conference on
AIDS. Vancouver, B.C., Canada, 1996: 370.

Gray G., Mclntyre J. and Lyons S. Breastfeeding and mother to
child transmission of HIV- 1 in Soweto, South Africa: Results from
a cohort study. Xth International Conference on AIDS and STD in
Africa. Abidjan, Ivory Coast, 1997:411.

Karlsson K., Massawe A. and Urassa E. er al. Late postnatal
transmission of human immunodeficiency virus type 1 infection
from mothers to infants in Dar es Salaam, Tanzania. Paediat.
Infect. Dis. J. 1997, 16:963-7.

BertolliJ., St L.-ME and Simonds R.J. ez al. Estimating the timing
of mother-to-child transmission of human immunodeficiency virus
in a breast-feeding population in Kinshasa, Zaire. J. Infect. Dis.
1996; 174:722-6.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Ekpini ER., Wiktor S.Z. and Satten G.A. et al. Late postnatal
mother-to-child transmission of HIV-1 in Abidjan, Cote d’Ivoire.
Lancet. 1997; 349:1054-9.

Fleiss J. Statistical Methods for Rates and Proportions. (Second
ed.) New York: Wiley; 1981.

Petitti D. Meta-Analysis. Decision Analysis and Cost Effectiveness
Analysis. New York: Oxford Press; 1994. Monographs in
epidemiology and biostatistics; vol 23.

Hutto C., Parks W.P.and Lai S.H. etal. A hospital-based prospective
study of perinatal infection with human immunodeficiency virus
type 1. J. Paediat. 1991; 118:347-53.

Ryder R.W., Manzila T. and Baende E. et al. Evidence from Zaire
that breastfeeding by HIV-1-seropositive mothers is not a major
route for perinatal HI'V-1transmission but does decrease morbidity.
AIDS. 1991; 5:709-14.

European Collaborative Study. Risk factors for mother-to-child
transmission of HIV-1. Lancet, 1992; 339:1007-12.

Mayaux M.J., Blanche S. and Rouzioux C. ef al. Maternal factors
associated with perinatal HIV-1 transmission: the French Cohort
Study: 7 years of follow-up observation. The French Paediatric
HIV Infection Study Group. J. AIDS Hum. Retrovirol. 1995;
8:188-94.

Kind C. Mother-to-child transmission of human immunodeficiency
virus type 1: influence of parity and mode of delivery. Paediatric
AIDS Group of Switzerland. Eur. J. Paediatr 1995; 154:542-5.
Gray G., Mcintyre J. and Lyons S. The effect of breastfeeding on
vertical transmission of HIV-1 in Soweto, South Africa. Xl
International Conference on AIDS. Vancouver, B.C., Canada,
1996: 237.

RubiniN., Arabe J. and Cordovil A. etal. HIV vertical transmission
in Rio de Janeiro: Rate and risk factors. X International Conference
on AIDS. Vancouver, B.C., Canada, 1996: 363.

Bobat R., Moodley D., Coutsoudis A. and Coovadia H.
Breastfeeding by HIV-1-infected women and outcome in their
infants: a cohort study from Durban, South Africa. AIDS. 1997,
11:1627-33.

Tovo P.A., de Martino M. and Gabiano C. et al. Mode of delivery
and gestational age influence perinatal HIV- 1 transmission. Italian
Register for HIV Infection in Children. J AIDS Hum. Retrovirol.
1996; 11:88-94.

Maguire A., S’ Anchez E., Fortuny C. and Casabona J. Potential
risk factors for vertical HIV-1 transmission in Catalonia, Spain: the
protective role of caesarean section. The Working Group on
HIV-1 Vertical Transmission in Catalonia. AIDS. 1997;11:1851-7.
Cruickshank M., Ziegler J. and McDonald A. Perinatal exposure to
HIV in Australia 1982 - 1993. Annu Conf Australas Soc HIV Med,
1993: TE4.

Tess B.H., Rodrigues L.C., Newell M.L., Dunn D.T. and Lago
T.D.G. Breastfeeding, genetic, obstetric and other risk factors
associated with mother-to-child transmission of HIV- I in Sao
Paulo State, Brazil. AIDS 1998; 12:513-20.

Leroy V., Newell M.L. and Dabis F. et al. International multicentre
pooled analysis of late postnatal mother-to-child transmission of
HIV- 1 infection. Ghent International Working Group on Mother-
to-Child Transmission of HIV. Lancet. 1998; 352:597-600.
Fowke K., Nagelkerke N. and Kimani J. et al. Resistance to HIV-
1 infection among persistently seronegative prostitutes in Nairobi,
Kenya. Lancet. 1996; 348:1347-51.

Lelorier J., Gregoire G., Benhaddad A., Lapierre J. and Derderian
F. Discrepancies between meta-analyses and subsequent large
randomized, controlled trials. N. Engl. J. Med. 1997; 337:536-42.
Joint United Nations programme on HIV/AIDS (UNAIDS). HIV
and infant feeding: an interim statement. Wkly Epidem. Rec. 1996;
71:289-91.

Nagelkerke N.J., Moses S.,Embree J.E., Jenniskens F. and Plummer
FA. The duration of breastfeeding by HIV-l-infected mothers in
developing countries: balancing benefits and risks. J AIDS, Hum.
Retrovirol. 1995; 8:176-81.

Kuhn L. and Stein Z. Infant survival. HIV infection, and feeding
alternatives in less-developed countries. Amer. J. Pub. Hlth. 1997,
87:926-31.



