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12.0 Infant feeding and HIV transmission dur-
ing breast-feeding 

Recommend exclusive formula-feeding to all HIV-•	
positive mothers.

Breast-feeding is an important route of transmission. In 
the UK, where safe infant feeding alternatives are avail-
able, HIV-infected women are advised to refrain from 
breast-feeding. If she is taking antiretroviral medication 
it should be explained that currently there is no evidence 
that this will protect the infant [290]. Although ART is 
likely to reduce free virus in the plasma its effect on free 
and cell-associated virus in the milk is not known.

12.1 Mechanisms of breast-feeding transmission

The level of HIV RNA in milk has only been studied on a 
limited number of samples from HIV-infected mothers. 
Generally, RNA viral load in milk appears to be lower 
than in plasMA, USA, and frequently below the detec-
tion limit of current assays. In a study in South Africa 
[291,292], RNA viral load was quantified three times in 
the first 3 months after delivery, in samples taken from 
both left and right breasts from 145 lactating women. 
RNA shedding varied between breasts and over time 
[291]. Milk viral load was below the limit of detection 
of the HIV RNA PCR assay (<200 copies/mL) in a sub-
stantial proportion of samples, and milk viral load in the 
first 14 weeks was highly variable and difficult to pre-
dict by maternal or infant factors. Low blood CD4 count 
(<200/mL) during pregnancy and raised Na/K ratio (a 
marker of subclinical mastitis) were significantly asso-
ciated with increased milk RNA viral load at all times, 
but there were no consistent associations between infant 
feeding mode (whether exclusive or mixed breast-feed-
ing) and RNA viral load in milk [292]. Together, the re-
sults of these studies indicate the random nature of virus 
shedding into breast milk.

Sub-clinical mastitis in the mother is hypothesized 
to increase ‘leakiness’ in the breast duct cell lining and 
therefore increase the amount of virus to which an infant 
is exposed [292,293]. Intestinal permeability of the young 

infant has been suggested as a possible site of entry 
for the virus, but evidence to date is limited [293,294]; 
it seems biologically plausible that mixed feeding in-
creases the risk of HIV transmission by making the gut 
more susceptible through mechanical or inflammatory 
mechanisms. 

12.2 Risk of MCT through breast-feeding

More recent and reliable data, including the results of a 
randomized clinical trial, confirm the substantial risk of 
transmission through breast-feeding first highlighted in 
the late 1980s and early 1990s. In the randomized clini-
cal trial in Nairobi, HIV-infected pregnant women, none 
of whom had received antiretroviral prophylaxis during 
pregnancy, were allocated to either breast (n = 212) or ar-
tificial  (n = 213) feeding [295]. Compliance with assigned 
feeding modality was 96% in the breast-feeding arm and 
70% in the formula arm. Median duration of breast-feed-
ing was 17 months. The cumulative probability of HIV 
infection at 2 years of age was 36.7% in the breast-feed-
ing arm and 20.5% in the formula-feeding arm. The esti-
mated absolute rate of transmission through breast-feed-
ing over 2 years was thus 16.2%, approximately doubling 
the overall rate of MCT to 39% at 2 years of age.

The rates of transmission through breast-feeding in-
ferred from the cumulative rates over age in trials in 
which a peripartum intervention to reduce MCT risk 
was evaluated, are broadly in line with the results from 
the randomized trial, with an increase in the estimated 
percentage of infants infected between 4 and 6 weeks of 
age and 18–24 months of 10–14% [162,163,167,296]. Dif-
ferences between studies could be due to methodology 
used to assess rate of transmission [297], variation in the 
duration of breast-feeding between populations, as well 
as to differences in maternal or other factors possibly as-
sociated with increased risk. In particular, there are con-
siderable differences in maternal CD4 cell counts near 
the time of delivery.

12.3 Late postnatal transmission

The risk associated with breast-feeding can best be esti-
mated starting with young infants born to infected moth-
ers who tested negative for HIV early in life, and to fol-
low these children until after they cease breast-feeding 
to determine their rate of acquisition of HIV infection 
through breast-feeding.

In a recent meta-analysis, including data from more 
than 4300 children enrolled in randomized controlled 
trials of peripartum interventions in sub-Saharan Africa, 
early transmission was defined by a positive HIV test be-
fore 4 weeks, and late postnatal transmission (LPT) by



Guidelines for the Managment of HIV Infection in Pregnant Women and the Prevemtion of Mother-to-Child Transmission of HIV 135

a negative diagnostic test at or after 4 weeks of age, fol-
lowed by a subsequent positive test result. The overall 
rate of transmission was 24% and of the 993 infected chil-
dren, the timing of acquisition was early in 314 (31.4%), 
late in 225 (23.1%) and unknown in 454 (45.4%). The 
mean duration of breast-feeding was nearly 7 months, 
and the median 4 months. Results show a continued risk 
of LPT throughout the breast-feeding period, which was 
approximately constant over time [298]. The cumulative 
probability of acquiring HIV infection after 4 weeks of 
age was 1.6% at 3 months, 4.2% at 6 months, 7.0% at 12 
months and 9.3% (95% CI 3.8–14.8) at 18 months.

13.0 Interventions to reduce MCT of HIV–
clinical scenarios

Table 5 summarizes eight clinical scenarios, where a dif-
ferent approach to therapy in pregnancy may need to be 
considered. The issues relating to each scenario are dis-
cussed in this section as well as other sections of the text. 
The classification of levels of evidence and grades of rec-
ommendations are summarized in Table 6.

Pre-labor Caesarean section at 38 weeks is recom-
mended as the mode of delivery in all scenarios where 
the most recent viral load is detectable at 450 copies/ml 
or where the viral load is unknown. Vaginal delivery 
may be considered for women on stable therapy with an 
undetectable viral load (<50 copies/ml) prior to delivery 
as the risk of transmission is very low (<1%). However, it 
is unclear from currently available data whether Caesar-
ean section might lead to any additional benefit in reduc-
tion of HIV transmission from this low level. These un-
certainties need to be discussed between the patient and 
the medical and obstetric team in deciding on the indi-
vidual birth plan.

13.1 Scenario 1–where mothers do not yet require treatment 
for their HIV disease

Asymptomatic women who do not require antiretrovi-

ral treatment for their own health, according to current 
BHIVA Guidelines (CD4 count is 4,200/mm [3], any viral 
load) may be treated with a short-term ART (START) com-
mencing in the second trimester with standard HAART 
regimens with the intention to achieve undetectable vi-
ral loads of <50 copies/ml prior to delivery. A protease-
inhibitor based combination is recommended. PIs have a 
greater barrier to resistance development than NNRTIs 
and can be stopped concurrently with the nucleoside 
backbone. In addition PI pill burden and tolerance is im-
proving with newer formulations and there is a low inci-
dence of severe short-term side-effects. If non-nucleosides 
are used, these must be discontinued 1–2 weeks prior to 
the nucleoside backbone–or switch the NNRTI to a short-
acting PI before stopping the whole regimen–to reduce 
the likelihood of the emergence of NNRTI resistance (see 
Section 7.2.3, p. 23, BHIVA Adult Treatment Guidelines).

An alternative approach, in women who do not require 
treatment for themselves, and who have a viral load of 
less than 10,000 c/mL, is to use AZT monotherapy, com-
bined with an elective Caesarean section. The risk of ver-
tical transmission is low, and this reduces antiretroviral 
exposure to the fetus in pregnancy. Maternal toxicity is 
reduced and the risk of the development of resistance in 
the mother, when used at this level of viral load, appears 
minimal.

13.2 Scenarios 2, 3 and 4–women who required treatment for 
HIV disease

It is recommended that women with any viral load 
should be treated with antiretroviral regimens consid-
ered appropriated by BHIVA Guidelines for established 
HIV infection. The pros and cons of these drugs are dis-
cussed above.

In treatment-naïve mothers requiring HIV therapy 
(Scenario 2), consideration should be given to safety and 
efficacy data available in pregnancy, tolerability and 
whether treatment is likely to be continued after deliv-
ery.
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There is most experience in pregnancy with zidovudine 
and lamivudine as the nucleoside backbone, which is 
therefore usually recommended in combination with ei-
ther a PI or a non-nucleoside drug (see Section 5).

13.3 Scenarios 3 and 4–women who conceive on ART

We now advise that these patients continue their current 
treatment. Antiretroviral databases do not show an addi-
tional risk with this approach and there is also a theoreti-
cal concern that viral rebound will occur with this ‘struc-
tured treatment interruption,’ which might be associated 
with a significant CD4 lymphocyte decline. This may not 
only jeopardize maternal health but in theory result in 
reactivation of infections associated with congenital ab-
normalities, e.g. cytomegalovirus. Furthermore, many 
women will not realize or report their pregnant status 
until well into the period of organogenesis. It is also rec-
ommended to continue with efavirenz as there are no 
human data to suggest an increased risk of neural tube 
abnormalities. Furthermore, switching to nevirapine as 
an alternative NNRTI may risk additional toxicity in the 
form of hepatitis or skin rash, particularly if the mother’s 
CD4 count has been increased due to her prior ART.

If the mother’s treatment is failing, then this should be 
changed appropriately to ensure the lowest possible viral 
load at the time of delivery. Resistance testing can help 
to identify the best options. Only exceptionally should 
antiretroviral therapy be initiated or changed during the 
first trimester. Reasonable exceptions include serious ill-
ness for which antiretrovirals are the only recognized 
therapy.

13.4 Scenario 5–women who present late in pregnancy

With women who present very late in gestation or in la-
bor, for whom no risk assessment has been possible, it 
seems sensible to include compounds that rapidly cross 
the placenta and have reliable pharmacokinetics in the 
neonate. In this situation the most effective antiretrovi-
ral is nevirapine. PIs are not preferred because they have 
limited trans-placental transfer. As always, combination 
ART with at least two other drugs is recommended to 
reduce the likelihood of resistance development as has 
been shown with single-dose nevirapine monotherapy 
during labor. Zidovudine should preferably be infused 
IV, and all treatments should be continued after delivery 
until the mother’s clinical, immunological and virologi-
cal status has been determined. Consideration should be 
given to continuing triple therapy until plasma viremia 
has become undetectable. Therapy should subsequently 
be discontinued in the manner recommended in guide-

lines for non-nucleoside regimens (see BHIVA Adult 
Treatment Guidelines).

13.5 Scenario 6–threatened premature delivery

Here, management would depend on optimum obstetric 
management (e.g. use of antibiotics and steroids where 
indicated) along with appropriate ART to the mother 
and infant, according to the situation.

13.6 Scenario 7–presentation of women after delivery

Where it is only ascertained after delivery that an infant 
has been born to an HIV-infected mother, where ma-
ternal interventions have been declined or when inter-
ventions were introduced after labor had started, post-
exposure prophylaxis (PEP) should be offered as soon 
as possible. There are observational data that zidovu-
dine can reduce transmission in this situation if given 
within 48 hours of delivery. Although there are no data, 
it would seem logical and consistent with other PEP reg-
imens recommendations for high-risk exposure to offer 
triple-combination therapy for 4 weeks.

13.7 Scenario 8–mother of unknown status presenting (re-pre-
senting) in labor

Attempts must be made to (re)discuss the HIV test and 
if agreed perform a rapid test to determine the status. 
Where results are delayed (or unknown) PEP (triple) 
should be given to the infant according to standard risk 
assessment procedures [265] (http://www.bashh.org – 
Clinical Effectiveness Guidelines (CEG) for post expo-
sure prophylaxis following sexual exposure).

References 
1 Health Protection Agency. Focus on Prevention–HIV and 

Other Sexually Transmitted Infections in the UK in 2003: An 
Update. November 2004. http://www.hpa.org.uk (ac-
cessed on May 25, 2005).

2 UK Health Departments. Reducing Mother to Baby Trans-
mission of HIV. London: NHS Executive, 1999.

3 Tookey P. National Study of HIV in Pregnancy. Newsletter 
59, 2004.

4 Cooper ER, Charurat M, Mofenson LM et al. Combina-
tion antiretroviral strategies for the treatment of pregnant 
HIV-1-infected women and prevention of perinatal HIV-1 
transmission. J Acquir Immun Defic Syndr 2002; 29: 484–
494.

5 Connor EM, Sperling RS, Gelber R et al. Reduction of ma-
ternal-infant transmission of human immunodeficiency 
virus type 1 with zidovudine treatment. New Engl J Med 
1994; 331: 1,173–1,180.



Guidelines for the Managment of HIV Infection in Pregnant Women and the Prevemtion of Mother-to-Child Transmission of HIV 137

6 Therapeutic and other interventions to reduce the risk of 
mother-to-child transmission of HIV-1 in Europe. The Eu-
ropean Collaborative Study. Br J Obstet Gynaecol 1998; 105: 
704–709.

7 Cooper ER, Nugent R, Diaz C et al. After AIDS Clinical 
Trial 076: the changing pattern of zidovudine use dur-
ing pregnancy, and subsequent reduction in the vertical 
transmission of human immunodeficiency virus in a co-
hort of infected women and their infants. J Inf Dis 1996; 
174: 1,207–1,211.

8 Mayaux MJ, Teglas J-P, Mandelbrot L et al. Acceptability 
and impact of zidovudine for prevention of mother-to-
child human immunodeficiency virus type-1 transmission 
in France. J Pediatr 1997; 131: 857–862.

9 Mandelbrot L, Le Chenadec J, Berrebi A et al. Perinatal 
HIV–1 transmission: interaction between zidovudine pro-
phylaxis and mode of delivery in the French perinatal co-
hort. JAMA 1998; 280: 55–60.

10 Taylor GP, Khan W, Navaratne L et al. Pregancy outcome 
of HIV-positive women in London 1998–2002. HIV Med 
2004; 5: 11.

11 Larbalestier N, Mullen J, O’Shea S et al. Drug Resistance 
is uncommon in pregnant women with low viral loads 
taking zidovudine monotherapy to prevent perinatal 
HIV transmission. AIDS 2003; 17: 2,665–2,667.

12 Dorenbaum A, Cunningham CK, Gelber RD et al. Two-
dose intrapartum/newborn nevirapine and standard an-
tiretroviral therapy to reduce perinatal HIV transmis-
sion: a randomized trial. JAMA 2002; 288: 189–198.

13 International Perinatal HIV Group. The mode of delivery 
and the risk of vertical transmission of human immuno-
deficiency virus type 1–a meta-analysis of 15 prospective 
cohort studies. N Engl J Med 1999; 340: 977–987.

14 European Mode of Delivery Collaboration. Elective Cae-
sarian-section versus vaginal delivery in prevention of 
vertical HIV-1 transmission: a randomised clinical trial. 
Lancet 1999; 353: 1,035–1,039.

15 Browne R, Lyall EGH, Penn Z, Hawkins D. Outcomes of 
planned vaginal delivery of HIV-positive women man-
aged in a multi-disciplinary setting. BHIVA/BASSH, 
Dublin, April 2005 [Abstract P45].

16 Dunn DT, Newell M-L, Ades AE, Peckham C. Estimates 
of the risk of HIV-1 transmission through breast-feeding. 
Lancet 1992; 340: 585–588.

17 Brocklehurst P, French R. The association between ma-
ternal HIV infection and perinatal outcome. A systematic 
review of the literature and meta-analysis. Br J Obstet Gy-
naecol 1998; 105: 836–848.

18 European Collaborative Study, Swiss Mother and Child 
HIV Cohort Study. Combination antiretroviral therapy 
and duration of pregnancy. AIDS 2000; 14: 2,913–2,930.

19 De Vincenzi I. The European Study Group on Heterosex-
ual Transmission of HIV. A Longitudinal study of hu-

man immunodeficiency virus transmission by heterosex-
ual partners. N Engl J Med 1994; 331: 341–346.

20 Mandelbrot L, Heard I, Henrion-Geant E, Henrion R. 
Natural conception in HIV-negative women with HIV-
infected partners. Lancet 1997; 349: 850–851.

21 Barreiro P, Soriano V, Nunez M, Gonzalez-Lanoz J. Ben-
efit of antiretroviral therapy for serodiscordant couples 
willing to be parents. 7th International Congress on Drug 
Therapy in HIV Infection, November 14-18, 2004, Glas-
gow, UK, 2004 [Abstract PL13.3].

22 Semprini AE, Levi-Setti P, Bozzo M et al. Insemination of 
HIV-negative women with processed semen of HIV-pos-
itive partners. Lancet 1992; 340: 1,317–1,319.

23 Gilling-Smith C. HIV prevention. Assisted reproduction 
in HIV-discordant couples. AIDS Reader 2000; 10: 581–587.

24 Gilling-Smith C, Almeida P. Practice and Policy Com-
mittee of the British Fertility Society. HIV, hepatitis B 
and hepatitis C and infertility: reducing risk. Hum Fertil 
(Camb) 2003; 6: 106–112.

25 Weigel M, Gentilit M, Beichert M, Friese K, Sonnenberg-
Schwan U. Reproductive assistance to HIV-discordant 
couples–the German approach. Eur J Med Res 2001; 6: 
259–262.

26 Sauer MV, Chang PL. Establishing a clinical program for 
human immunodeficiency virus 1-seropositive men to 
father seronegative children by means of in vitro fertil-
ization with intracytoplasmic sperm injection. Am J Ob-
stet Gynae 2002; 186: 627–633.

27 Marina S, Marina F, Alcolea R, Nadal J, Exposito R, Hu-
guet J. Pregnancy following intracytoplasmic sperm in-
jection from an HIV-1-seropositive man. Hum Reprod 
1998; 13: 3,247–3,249.

28 Marina F, Marina S, Alcolea R et al. Human immuno-
deficiency virus type 1–serodiscordant couples can bear 
healthy children after undergoing intrauterine insemina-
tion. Fertil Steril 1998; 70: 35–39.

29 Tur R, Veiga A, Busquets A& et al. Artificial  insemina-
tion with processed sperm samples from serodiscordant 
couples for HIV-1. Hum Reprod 1999; 14: 208.

30 National Institute for Clinical Excellence. NICE Guide-
lines. Management of couples with viral infections. Fer-
tility Assessment and Treatment for People with Fertility 
Problems, 2004.

31 Gilling-Smith C, Smith RJ, Semprini AE. HIV and infer-
tility: time to treat. BMJ 2001; 322: 566–567.

32 Eshre Ethics and Law Task Force. Taskforce 8: Ethics of 
medically assisted fertility treatment for HIV-positive 
men and women. Hum Reprod 2004; 19: 2,454–2,456.

33 Sharma S, Gilling-Smith C, Semprini AE, Barton SE, 
Smith JR. View 1: Assisted conception in couples with 
HIV infection. Sex Transm Infect 2003; 79: 185.

34 Englert Y, Van Vooren JP, Place I, Liesnard C, Laruelle 
C, Delbaere A. ART in HIV-infected couples: Has the 
time come for a change of attitude? Hum Reprod 2001; 16: 
1,309–1,315.



138   Ha w k i n s,  e t a l .  i n  HIV Me d i c i n e  6 (Supp. 2) (2005)

35 Sauer MV. Providing fertility care to those with HIV time 
to re-examine healthcare policy. Am J Bioeth 2003; 3: 33–
40.

36 Frodsham LCG, Boag F, Barton S, Gilling-Smith C. An es-
timation of the UK demand for fertility services in HIV-
positive couples. BHIVA Conference. April 24-26, 2003 
[Abstract 9:04].

37 Frodsham LC, Smith JR, Gilling-Smith C. Assessment of 
welfare of the child in HIV-positive couples. Human Re-
prod 2004; 19: 2,420–2,423.

38 Frodsham LC, Cox AD, Almeida P, Rozis G, Gilling-
Smith C. In vitro fertilization in HIV-positive women: po-
tential mother to embryo viral transmission risk. Human 
Reprod (Suppl.) 2004.

39 Gilling-Smith C, Almeida P. HIV, hepatitis B & hepa-
titis C and infertility: reducing risk. Educational bulle-
tin sponsored by the Practice & Policy Committee of the 
BFS. Human Fertil 2003; 6: 106–122.

40 Madge S, Phillips AN, Griffioen A, Olaitan A, Johnson 
MA. Demographic, clinical and social factors associ-
ated with human immunodeficiency virus infection and 
other sexually transmitted diseases in a cohort of women 
from the United Kingdom and Ireland. MRC Collabora-
tive Study of women with HIV. Int J Epidemiol 1998; 27: 
1,068–1,071.

41 Leroy V, De Clerq A, Ladner J, Bogaerts J, Van der Perre 
P, Dabis F. Should screening of genital infections be part 
of antenatal care in areas of high HIV prevalence? A pro-
spective cohort study from Kigali, Rwanda, 1992–1993. 
The pregnancy and HIV (EGE) Group. Genitourin Medi-
cal 1995; 71: 207–211.

42 Dougan S, Payne LJC, Brown AE et al. Black Caribbean 
adults with HIV in England, Wales, and Northern Ire-
land: an emerging epidemic? Sex Transm Infect 2004; 80: 
18–23.

43 Low N, Sterne JAC, Barlow D. Inequalities in rates of 
gonorrhoea and chlamydia between black ethnic groups 
in south east London: cross sectional study. Sex Transm 
Infect 2001; 77: 15–20.

44 Hillier SL, Martius J, Krohn M, Kiviat N, Holmes KK, 
Eschenbach DA. A case-control study of chorioamnionic 
infection and histologic chorioamnionitis in prematurity. 
New Engl J Med 1988; 319: 972–978.

45 Goldenberg RL, Hauth JC, Andrews WW. Intrauterine 
infection and preterm delivery. New Engl J Med 2000; 342: 
1,500–1,507.

46 Landesman SH, Kalish LA, Burns DN et al. Obstetri-
cal factors and the transmission of human immunodefi-
ciency virus type 1 from mother to child. New Engl J Med 
1996; 334: 1,617–1,623.

47 European Collaborative Study. Vertical transmission of 
HIV-1: maternal immune status and obstetric factors. 
AIDS 1996; 10: 1,675–1,681.

48 Van Dyke RB, Korber BT, Popek E et al. The Ariel Proj-
ect: a prospective cohort study of maternal-child trans-
mission of human immunodeficiency virus type 1 in the 
era of maternal antiretroviral therapy. J Inf Dis 1999; 179: 
319–328.

49 Hillier SL, Nugent RP, Eschenbach DA et al. Association 
between bacterial vaginosis and preterm delivery of a 
low-birth-weight infant. New Engl J Med 1995; 333: 1,737–
1,742.

50 Taha TE, Gray RH. Genital tract infections and perinatal 
transmission of HIV. Ann NY Acad Sci 2000; 918: 84–98.

51 Mcdonald H, Brocklehurst P, Parsons J, Vigneswaran R. 
Antibiotics for treating bacterial vaginosis in pregnancy. 
Cochrane Database Syst Rev 2003: 2.

52 Cameron DW, Simonsen JN, D’Costa LJ et al. Female 
to male transmission of human immunodeficiency vi-
rus type 1: risk factors for seroconversion in men. Lancet 
1989; 2: 403–407.

53 Dickerson MC, Johnston J, Delea TE, White A, Andrews 
E. The causal role for genital ulcer disease as a risk factor 
for transmission of human immunodeficiency virus. An 
application of the Bradford Hill criteria. Sex Transm Dis 
1996; 23: 429–440.

54 Ghys PD, Fransen K, Diallo MO et al. The associations 
between cervicovaginal HIV shedding, sexually trans-
mitted diseases and immunosuppression in female sex 
workers in Abidjan, Cote d’Ivoire. AIDS 1997; 11: F8
5–F93.

55 Lawn SD, Subbarao S, Wright JTC et al. Correlation be-
tween human immunodeficiency virus type 1 RNA lev-
els in the female genital tract and Immune activation as-
sociated with ulceration of the cervix. J Inf Dis 2000; 181: 
1,950–1,956.

56 Hashemi FB, Ghassemi M, Roebuck KA, Spear GT. Acti-
vation of human immunodeficiency virus type 1 expres-
sion by Gardnerella vaginalis. J Inf Dis 1999; 179: 924–
930.

57 Hashemi FB, Ghassemi M, Faro S, Aroutcheva A, Spear 
GT. Induction of human immunodeficiency virus type 1 
expression by anaerobes associated with bacterial vagi-
nosis. J Inf Dis 2000; 181: 1,574–1,580.

58 Mcclelland RS, Wang CC, Mandaliya K et al. Treatment 
of cervicitis is associated with decreased cervical shed-
ding of HIV-1. AIDS 2001; 15: 105–110.

59 Chuachoowong R, Shaffer N, Siriwasin W et al. Short-
course antenatal zidovudine reduces both cervicovagi-
nal human immunodeficiency virus type 1 RNA levels 
and risk of perinatal transmission. Bangkok Collabora-
tive Perinatal HIV Transmission Study Group. J Inf Dis 
2000; 181: 99–106.

60 Hart CE, Lennox JL, Pratt-Palmore M et al. Correlation 
of human immunodeficiency virus type 1 RNA levels in 
blood and female genital tract. J Inf Dis 2000; 179: 871–882.

61 Fiore JR, Suligoi B, Saracino A et al. Correlates of HIV-1 
shedding in cervicovaginal secretions and effects of anti-
retroviral therapies. AIDS 2003; 17: 169–176.

62 Kovacs A, Wasserman SS, Burns D et al. Determinants 
of HIV-1 shedding in the genital tract of women. Lancet 
2001; 358: 1,593–1,601.

63 de Pasquale MP, Leigh-Brown AJ, Cu-Uvin S et al. Differ-
ences in HIV-1 pol sequences from female genital tract 
and blood during antiretroviral therapy. J Acquir Immun 
Defic Syndr 2003; 34: 37–44.



144   Ha w k i n s,  e t a l .  i n  HIV Me d i c i n e  6 (Supp. 2) (2005)

194 Phanuphak N, Apornpong T, Intarasuk S, Teerat-
akulpisarn S, Phanuphak P. Toxicities from Nevirapine 
in HIV-infected males and females, including pregnant 
females with various CD4 cell counts. 12th Conference on 
Retroviruses and Opportunistic Infections, February 22-25, 
2005, Boston, MA, USA, 2005 [Abstract 22].

195 Thomas T, Amornkul P, Mwidau J et al. Preliminary 
findings. Incidence of Serious Adverse Events attrib-
uted to Nevirapine among women enrolled in an ongo-
ing trial using HAART to prevent mother-to-child HIV 
transmission. 12th Conference on Retroviruses and Oppor-
tunistic Infections. Boston, MA, USA, February 22-25, 
2005. [Abstract 809].

196 Morris A, Zorilla C, Vajaranant M et al. A review of pro-
tease inhibitor use in 89 pregnancies. 6th Conference on 
Retroviruses and Opportunistic Infections, Chicago, IL, 
January 31–February 4, 1999. [Abstract 686].

197 Shapiro DE, Tuomala R, Samelson R et al. Antepartum 
antiretroviral therapy and pregnancy outcomes in 462 
HIV-1 infected women in. [PACTG 367]. 7th Conference 
on Retroviruses and Opportunistic Infections, San Fran-
cisco, CA, USA, January 30–February 2, 2000. [Abstract 
664].

198 European Collaborative Study and the Swiss Mother 
and Child HIV Cohort Study. Combination antiretrovi-
ral therapy and duration of pregnancy. AIDS 2000; 14: 
2,913–2,920.

199 European Collaborative Study. Increased risk of ad-
verse pregnancy outcomes in HIV-infected women 
treated with highly active antiretroviral therapy in Eu-
rope. AIDS 2004; 18: 2,337–2,339.

200 Tuomala RE, Shapiro DE, Mofenson LM et al. Antiret-
roviral therapy during pregnancy and the risk of an ad-
verse outcome. N Engl J Med 2002; 346: 1,863–1,870.

201 Beckerman K, Covington D, Garcia P et al. Association 
between Antiretroviral therapy during pregnancy and 
prematurity/low birth weight. 11th Conference on Retro-
viruses and Opportunistic Infections (February 8–11, 2004, 
San Francisco, CA, USA) 2004. [Abstract 97].

202 Jungmann EM, Mercey D, de Ruiter A et al. Is first tri-
mester exposure to antiretroviral therapy and folate an-
tagonists a risk factor for congenital abnormalities. Sex 
Trans Infect 2001; 77: 441–443.

203 Hernandez-Diaz S, Werler MM, Walker AM, Mitchell 
AA. Folic acid antagonists during pregnancy and the 
risk of birth defects. New Engl J Med 2000; 343: 1,608–
1,614.

204 Gonzalez-Tome MI, Ramos J, Solis I et al. Gestational 
Diabetes and ART in Pregnant HIV-1-infected women. 
12th Conference on Retroviruses and Opportunistic Infec-
tions, Boston, MA, USA, February 22-25, 2005. [Abstract 
68].

205 International Perinatal HIV Group. Mode of delivery 
and vertical transmission of HIV-1: a meta-analysis 
from fifteen prospective cohort studies. New Engl J Med 
1999; 340: 977–987.

206 International Perinatal HIV Group. Duration of rup-
tured membranes and vertical transmission of HIV-1: a 
meta-analysis from 15 prospective cohort studies. AIDS 
2001; 15: 357–368.

207 Lambert JS, Watts DH, Mofenson LM et al. Risk fac-
tors for pre-term birth, low birth weight and intrauter-
ine growth retardation in infants born to HIV-infected 
pregnant women receiving zidovudine. AIDS 2000; 14: 
1,389–1,399.

208 Burns DN, Landesman S, Wright DJ et al. Influence of 
other maternal variables on the relationship between 
maternal virus load and mother-to-infant transmission 
of human immunodeficiency virus type 1. J Inf Dis 1997; 
175: 1,206– 1,210.

209 Grubert TA, Reindell D, Kastner R, Lutz-Friedrich R, 
Belohradsky BH, Dathe O. Complications after Caesar-
ean section in HIV-1 infected women not taking antiret-
roviral therapy. Lancet 1999; 354: 1,612–1,613.

210 Semprini E, Castagna C, Ravizza M et al. The incidence 
of complications after Caesarean section in 156 HIV-1 
positive women. AIDS 1995; 9: 913–917.

211 Maiques-Montesinos V, Cervera-Sanchez J, Bellver-Pra-
das J et al. Post Caesarean morbidity in HIV-positive 
women. Acta Obstet Gynecol Scand 1999; 78: 789–792.

212 Smaill F, Hofmyer GJ. Antibiotic prophylaxis for cesar-
ean section. Cochrane Database Syst Rev 2002: CD000933.

213 Avidan MS, Groves P, Blott M et al. Low complication 
rate associated with cesarean section under spinal anes-
thesia for HIV-1-infected women on antiretroviral ther-
apy. Anaesthesiology 2002; 97: 320–324.

214 Duarte G, Read J, Gonin R et al. Mode of delivery and 
postpartum morbidity among HIV-1-infected women 
in Latin America and the Caribbean: The NICHD In-
ternational Site Development Initiative Perinatal Study. 
12th Conference on Retroviruses and Opportunistic Infec-
tions, Boston, MA, USA, February 22-25, 2005. [Abstract 
69].

215 Morrison JJ, Rennie JM, Milton P. Neonatal respiratory 
morbidity and mode of delivery at term: influence of 
timing of elective caesaren section. Br J Obstet Gynaecol 
1995; 102: 101–106.

216 Warszawaski J, Tubiana R, Le Chenadec J et al. Is in-
trapartum intravenous zidovudine sill beneficial to pre-
vent mother-to-child HIV-1 transmission? 12th Confer-
ence on Retroviruses and Opportunistic Infections, Boston, 
MA, USA, February 22-25, 2005. [Abstract 781].

217 Wimalasundera RC, Smith JH, Thom S et al. Is pre-ec-
lampsia in HIV-positive women treated with antiretro-
viral therapy a manifestation of immune reconstitution. 
Lancet 2002; 360: 1,152–1,154.

218 Coll O, Suy A, Martinez E et al. Increased risk of Pre-
eclampsia and fetal death in HIV-infected pregnant 
women receiving highly active antiretroviral therapy. 
11th Conference on Retroviruses and Opportunistic Infec-
tions (February 8–11, 2004, San Francisco, CA, USA) 
2004. [Abstract 921].



Guidelines for the Managment of HIV Infection in Pregnant Women and the Prevemtion of Mother-to-Child Transmission of HIV 145

219 Mattar R, Amed AM, Lindsey PC, Sass N, Daher S. 
Preeclampsia and HIV infection. Eur J Obstet Gynecol 
Reprod Biol online.

220 Frank KA, Buchmann EJ, Schackis RC. Does human im-
munodeficiency virus infection protect against preec-
lampsia-eclampsia? Obstetrics Gynecol 2004; 104: 238–
242.

221 Lee A. Common problems in pregnancy. Therapeutics Preg-
nancy Lactation. Oxford, Radcliffe Medical Press, 2000: 
23–36.

222 Anti-emetics use in pregnancy: overview by the national tera-
tology information service in Leeds. NK 2005.

223 Centre for Disease Suveillance and Control. HIV and 
AIDS in the United Kingdom. Comm Dis Rep 2002: 13.

224 Whittle H, Morris J, Todd J. HIV-2 infected patients sur-
vive longer than HIV-1 infected patients. AIDS 1994; 8: 
1,620.

225 Berry N, Ariyoshi K, Jaffer S et al. Low peripheral blood 
viral HIV-1 RNA in individuals with high CD4 percent-
age differentiates HIV-2 from HIV-1 infection. J Hum 
Virol 1998; 

1: 457–468.
226 Andreasson P, Dias F, Naucler A et al. A prospec-

tive study of vertical transmission of HIV-2 in Bissau, 
Guinea-Bissau. AIDS 1993; 7: 989–993.

227 Poulson A, Kvinesdal B, Abel L et al. Lack of evidence 
of vertical transmission of HIV-2 in a sample of the gen-
eral population in Bissau. J Acquir Immun Defic Syndr 
1992; 5: 25–30.

228 Smith N, Kennedy J, Bewley S et al. HIV-2 in pregnancy: 
to treat or not to treat? Int J STD AIDS 2001; 9: 246.

229 Smith N, Shaw T, Berry N et al. Antiretroviral therapy 
for HIV-2 infected patients. J Infection 2001; 42: 126–
133.

230 Witvrouw M, Pannecouque C, Switzer WM, Folks TM, 
De Clecq E, Heneine W Susceptibility of HIV-2, SIV and 
SHIV to various anti-HIV-1 compounds: implications 
for treatment and postexposure prophylaxis. Antiviral 
Ther 2004; 9: 57–65.

231 Pieniazek D, Rayfield M, Hu D et al. HIV-2 protease se-
quences of subtypes A and B harbor multiple mutations 
associated with protease inhibitor resistance in HIV-1. 
AIDS 2004; 18: 495–502.

232 Schim van der Loeff M, Hansmann A, Awasana A et al. 
Survival of HIV-1 and HIV-2 perinatally infected chil-
dren in The Gambia. AIDS 2003; 17: 2,389–2,394.

233 Sharland M, Blanche S, Castelli G, Ramos J, Gibb DM, 
PENTA Steering Committee. PENTA guidelines for the 
use of antiretroviral therapy. HIV Med 2004; 5: 61–86.

234 Gibb DM, Goodall RL, Dunn DT et al. Mother-to-child 
transmission of hepatitis C virus: evidence for prevent-
able peripartum transmission. Lancet 2000; 356: 904–
907.

235 Resti M, Azzari C, Galli L et al. Maternal drug use is a 
preeminent risk factor for mother-to-child hepatitis C 
virus transmission: results from a multicenter study of 
1372 mother-infant pairs. J Inf Dis 2002; 185: 567–572.

236 Conte D, Fraquelli M, Prati D, Colucci A, Minola E.

Prevalence and clinical course of chronic hepatitis C vi-
rus (HCV) infection and rate of HCV vertical transmis-
sion in a cohort of 15,250 pregnant women. Hepatology 
2000; 31: 751–755.

237 Thomas SL, Newell ML, Peckham CS, Ades AE, Hall 
AJ. A review of hepatitis C virus (HCV) vertical trans-
mission: risks of transmission to infants born to mothers 
with and without HCV viremia or human immunodefi-
ciency virus infection. Int J Epidemiol 1998; 27: 108–117.

238 Spencer JD, Latt N, Beeby PJ et al. Transmission of hep-
atitis C virus to infants of human immunodeficiency vi-
rus-negative intravenous drug-using mothers: rate of 
infection and assessment of risk factors for transmis-
sion. J Viral Hepat 1997; 4: 395–409.

239 Zanetti AR, Tanzi E, Paccagnini S et al. Mother-to-in-
fant transmission of hepatitis C virus. Lombardy Study 
Group on Vertical HCV Transmission. Lancet 1995; 345: 
289–291.

240 Ruiz-Extremera A, Salmeron J, Torres C et al. Follow-
up of transmission of hepatitis C to babies of human 
immunodeficiency virus-negative women: the role of 
breast-feeding in transmission. Pediatr Infect Dis J 2000; 
19: 511–516.

241 Tovo PA, Palomba E, Ferraris G et al. Increased risk 
of maternal-infant hepatitis C virus transmission for 
women coinfected with human immunodeficiency vi-
rus type 1. Italian Study Group for HCV Infection in 
Children. Clin Inf Dis 1997; 25: 1,121–1,124.

242 Pappalardo BL. Influence of maternal human immuno-
deficiency virus (HIV) co-infection on vertical transmis-
sion of hepatitis C virus (HCV): a meta-analysis. Int J 
Epidemiol 2003; 32: 727–734.

243 Kreitchmann R, Fuchs SC, Suffert T, Preussler G. Perina-
tal HIV-1 transmission among low income women par-
ticipants in the HIV/AIDS Control Program in South-
ern Brazil: a cohort study. BJOG 2004; 111: 579–584.

244 Magnani G, Degli Antoni AM, Cocca G et al. Risk of 
materno-fetal transmission of HIV infection with anti-
retroviral theapy and caesarian section: Experience fo 
the Parma Group. Acta Biomed Ateneo Parmense 2000; 71: 
563–566.

245 Zuckerman J, Harrison TJ, Zuckerman AJ Prevention, 
In: Thomas HC, Zuckerman AJ, eds. Viral Hepatitis. 
London: Churchill Livingstone, 2004.

246 Tovo PA, Pembrey LJ, Newell ML. Persistence rate and 
progression of vertically acquired hepatitis C infection. 
European Paediatric Hepatitis C Virus Infection. J Inf 
Dis 2000; 181: 419–424.

247 Beasley RP, Hwang LY, Szmuness W et al. HBIG pro-
phylaxis for perinatal HBV infections–final report of the 
Taiwan trial. Dev Biol Stand 1983; 54: 363–375.

248 Li XM, Yang YB, Hou HY et al. Interruption of HBV in-
trauterine transmission: a clinical study. World J Gastro-
enterol 2003; 9: 1,501–1,503.

249 Menendez C, Sanchez-Tapias J, Kahigwa E et al. Preva-
lence and mother-to-infant transmission of hepatitis vi-
ruses B, C, and E in Southern Tanzania. J Med Virol 1999; 
58: 215–220.



146   Ha w k i n s,  e t a l .  i n  HIV Me d i c i n e  6 (Supp. 2) (2005)

250 Mirochnick M. Antiretroviral pharmacology in preg-
nant women and their newborns. Ann NY Acad Sci 2000; 
918: 287–297.

251 Rongkavilit C, Van Heewsijk R, Limpongsanurak S et al. 
Dose-escalating study of the safety and pharmacokinet-
ics of nelfinavir in HIV-exposed neonates. J Acquir Im-
mun Defic Syndr 2002; 29: 455–463.

252 Bryson YJ, Stek A, Mirochnick M et al. PACTG 353. A 
Phase I study of safety, pharmacokinetics and antiviral 
activity of combination nelfinavir (NFV), ZDV and 3TC 
in HIV-infected pregnant women and their infants. 7th 
Conf Retroviruses Opportunistic Infections, San Francisco, 
January 30–February 2, 2000. [Abstract 715].

253 Faye A, Bertone C, Teglas JP et al. Early multitherapy 
including a protease inhibitor for human immunodefi-
ciency virus type 1-infected infants. Pediatr Infect Dis J 
2002; 21: 518–525.

254 Boucher FD, Modlin JF, Weller S et al. Phase I evalua-
tion of zidovudine administered to infants exposed at 
birth to the human immunodeficiency virus. J Pediatr 
1993; 122: 137–144.

255 Capparelli EV, Mirochnick M, Dankner WM et al. Phar-
macokinetics and tolerance of zidovudine in preterm 
infants. J Pediatr 2003; 142: 47–52.

256 Shetty AK, Coovadia HM, Mirochnick M et al. Safety 
and trough concentrations of nevirapine prophylaxis 
given daily, twice weekly, or weekly in breast-feed-
ing infants from birth to 6 months. J Acquir Immun Defic 
Syndr 2004; 34: 482–490.

257 Vankandondera J, Luchters S, Hassink E, Pakker N, 
Mmiro F, Okong P. Reducing risk of HIV-1 transmission 
from mother to infant through breast-feeding using an-
tiretroviral prophylaxis in infants (SIMBA-study). 2nd 
IAS Conference on HIV Pathogenesis and Treatment (Paris, 
France) 2003. [Abstract LB07].

258 Taylor GP, Lyall E, Back D, Ward C, Tudor-Williams G. 
Pharmacological implications of prolonged in utero ex-
posure to nevirapine. Lancet 2000; 355: 2,134–2,135.

259 Mirochnick M, Siminski S, Fenton T, Lugo M, Sullivan 
JL. Nevirapine pharmacokinetics in pregnant women 
and in their infacts after in utero exposure. Pediatr Infect 
Dis J 2001; 20: 803–805.

260 Rongkavilit C, Thaithumyanon P, Chuenyam T et al. 
Pharmacokinetics of stavudine and didanosine coad-
ministered with nelfinavir in human immunodeficiency 
virus-exposed neonates. Antimicrob Agents Chemother 
2001; 45: 3,585–3,590.

261 Giuliano M, Palmisano L, Galluzzo CM et al. Selection 
of resistance mutations in pregnant women receiving 
zidovudine and lamivudine to prevent HIV perinatal 
transmission. AIDS 2003; 17: 1,570–1,572.

262 Masquelier B, Chaix ML, Burgard M et al. Zidovudine 
genotypic resistance in HIV-1-infected newborns in the 

French perinatal cohort. J Acquir Immun Defic Syndr 
2001; 27: 99–104.

263 Palumbo P, Holland B, Dobbs T et al. Antiretroviral resis-
tance mutations among pregnant HIV-infected women 
and their newborns in the US. Vertical transmission and 
clades. J Inf Dis 2001; 184: 1,120–1,126.

264 Mcsherry GD, Shapiro DE, Coombs RW et al. The ef-
fects of zidovudine in the subset of infants infected with 
human immunodeficiency virus type-1 (Pediatric AIDS 
Clinical Trials Group Protocol 076). J Pediatr 1999; 134: 
717–724.

265 Taha TE, Kumwenda N, Gibbons A et al. Short postexpo-
sure prophylaxis in newborn babies to reduce mother-
to-child transmission on HIV-1: NVAZ randomised 
clinical trial. Lancet 2003; 362: 1,171–1,177.

266 Health Department. HIV Post Exposure Prophylaxis. Ev-
idence from the UK Chief Medical Officer’s Expert Ad-
visory Group on AIDS 2001, UK. Health Department, 
July 2000.

267 Mofenson LM, Munderi P. Safety of antiretroviral pro-
phylaxis of perinatal transmission for HIV-infected 
pregnant women and their infants. J Acquir Immun Defic 
Syndr 2002; 30: 200–215.

268 Hanson IC, Antonelli TA, Sperling RS et al. Lack of tu-
mors in infants with perinatal HIV-1 exposure and fe-
tal/neonatal exposure to zidovudine. J Acquir Immun 
Defic Syndr Hum Retrovir 1999; 15: 463–467.

269 The European CS. Height, weight, and growth in chil-
dren born to mothers with HIV-1 infection in Europe. 
Pediatrics 2003; 111: e52–e60.

270 Culnane M, Fowler M, Lee SS et al. Lack of long-term 
effects of in utero exposure to zidovudine among un-
infected children born to HIV-infected women. Pediat-
ric AIDS Clinical Trials Group Protocol 219/076 Teams. 
JAMA 1999; 281: 151–157.

271 Barret B, Tardieu M, Rustin P et al. Persistent mitochon-
drial dysfunction in HIV-1-exposed but uninfected in-
fants: clinical screening in a large prospective cohort. 
AIDS 2003; 17: 1,769–1,785.

272 European Collaborative Study. Exposure to antiretrovi-
ral therapy in utero or early life: the health of uninfected 
children born to HIV-infected women. J Acquir Immune 
Defic Syndr 2003; 32: 380–387.

273 Dominguez K, Bertolli J, Fowler M et al. Lack of defini-
tive severe mitochondrial signs and symptoms among 
deceased HIV-uninfected and HIV-indeterminate chil-
dren <5 years of age, Pediatric Spectrum of HIV Disease 
Project (PSD), USA. Ann NY Acad Sci 2000; 198: 236–246.

274 Lindegren MI, Rhodes Phil, Gordon L, Fleming P. Drug 
safety during pregnancy and in Infants: Lack of mortal-
ity related to mitochondrial dysfunction among perin-
atally HIV-exposed children in pediatric HIV surveil-
lance. Ann NY Acad Sci 2000; 918: 222–235.



Guidelines for the Managment of HIV Infection in Pregnant Women and the Prevemtion of Mother-to-Child Transmission of HIV 147

275 Bulterys M, Nesheim S, Abrams E et al. Lack of evidence 
of mitochondrial dysfunction in the offspring of HIV-
infected women: retrospective review of perinatal ex-
posure to antiretroviral drugs in the perinatal AIDS col-
laborative transmission study. Ann NY Acad Sci 2000; 
918: 212–221.

276 Poirier MC, Divi RL, Al-Harthi L et al. Long-term mi-
tochondrial toxicity in HIV-uninfected infants born to 
HIV-infected mothers. J Acquir Immun Defic Syndr 2003; 
33: 175–183.

277 Hankins CD, Tookey PA, Lyall EGH, Peckham CS Fol-
low-up of children exposed to antiretroviral therapy in 
pregnancy (CHART): a role for HIV physicians. HIV 
Med 2004; 5 (Suppl. 2): 35–36.

278 Scalfaro P, Chesaux JJ, Buchwalder PA, Biollaz J, Mi-
cheli JL. Severe transient neonatal lactic acidosis during 
prophylactic zidovudine treatment. Intensive Care Med 
1998; 24: 247–250.

279 Giaquinto C, De Romeo A, Giacomet V et al. Lactic acid 
levels in children perinatally treated with antiretrovi-
ral agents to prevent HIV transmission. AIDS 2001; 15: 
1,074–1,075.

280 Le Chenadec J, Mayaux MJ, Guihenneuc-Jouyaux C, 
Blanche S Enquete Perinatale Francaise Study Group. 
Perinatal antiretroviral treatment and hematopoiesis in 
HIV-uninfected infants. AIDS 2003; 17: 2,053–2,061.

281 Landreau-Mascaro A, Barret B, Mayaux MJ, Tardieu 
M, Blanche S. Risk of early febrile seizure with perina-
tal exposure to nucleoside analogues. Lancet 2002; 359: 
583–584.

282 Owens DK, Holodniy M, Mcdonald TW, Scott J, Sonnad 
S. A meta-analytic evaluation of the polymerase chain 
reaction for the diagnosis of HIV infection in infants. 
JAMA 1996; 275: 1,342–1,348.

283 Lambert JS, Harris DR, Stiehm ER et al. Performance 
characteristics of HIV-1 culture and HIV-1 DNA and 
RNA amplification assays for early diagnosis of peri-
natal HIV-1 infection. J Acquir Immun Defic Syndr 2003; 
34: 512–519.

284 Bryson YJ, Luzuriaga K, Sullivan JL, Wara DW. Pro-
posed definitions for in utero versus intrapartum trans-
mission of HIV-1. New Engl J Med 1992; 327: 1,246–1,247.

285 Simonds RJ, Brown T, Thea DM et al. Sensitivity and 
specificity of a qualitative RNA detection assay to di-
agnose HIV infection in young infants. Perinatal AIDS 
Collaborative Transmission Study. AIDS 1998; 12: 
1,545–1,549.

286 Reisler RB, Thea DM, Pliner V et al. Early detection of 
reverse transcriptase activity in plasma of neonates in-
fected with HIV-1: a comparative analysis with RNA-
based and DNA-based testing using polymerase chain 
reaction. J Acquir Immune Defic Syndr 2001; 26: 93–102.

287 Burgard M, Blanche S, Mayaux MJ et al. Impact of Neo-
natal Prophylaxis on Early Diagnosis in Newborns. 10th 
Conference on Retroviruses and Opportunistic Infections 
(San Francisco, CA, USA) 2003. [Abstract 868].

288 London HIV Consortium, Paediatric Sub-Group. Devel-
oping Clinical Networks for Paediatric HIV Treatment and 
Care in London. Cardiff: BHIVA, 2004.

289 Gibb DM, Duong T, Tookey PA et al. Decline in mortal-
ity, AIDS, and hospital admissions in perinatally HIV-1 
infected children in the United Kingdom and Ireland. 
BMJ 2003; 327: 1,019.

290 Gaillard P, Fowler MG, Dabis F et al. Use of antiretrovi-
ral drugs to prevent HIV-1 transmission through breast-
feeding: from animal studies to randomised clinical tri-
als. J Acquir Immune Defic Syndr 2004; 35: 178–187.

291 Willumsen JF, Newell ML, Filteau S et al. Variation in 
breastmilk HIV-1 viral load in left and right breasts dur-
ing the first 3 months of lactation. AIDS 2001; 15: 1,896–
1,897.

292 Willumsen JF, Filteau S, Coutsoudis A et al. Breastmilk 
RNA viral load in HIV-infected South African women: 
effects of subclinical mastitis and infant feeding. AIDS 
2002; 17: 407–414.

293 John-Stewart G, Mbori-Ngacha D, Ekpini E et al. Breast-
feeding and HIV-1 transmission. J Acquir Immune Defic 
Syndr 2004; 35: 196–202.

294 Rollins N, Meda N, Becquet R et al. Preventing postnatal 
transmission of HIV-1 through breast-feeding: modify-
ing infant feeding practices. J Acquir Immune Defic Syndr 
2004; 35: 188–195.

295 Nduati R, John G, Mbori-Ngacha D et al. Effect of Breast-
feeding and formula feeding on transmission of HIV-
1: a randomised clinical trial. JAMA 2000; 283: 1,167–
1,174.

296 Leroy V, Karon JM, Alioum A et al. Twenty-four month 
eefficacy of a maternal short-course zidovudine regi-
men to prevent mother-to-child transmission of HIV-1 
in West Africa. AIDS 2004; 16: 631–641.

297 Alioum A, Cortina-Borja M, Dabis F et al. Estimating 
the efficacy of interventions to prevent mother-to-child 
transmission of human immunodeficiency virus in 
breast-feeding populations: comparing statistical meth-
ods. Am J Epidemiol 2003; 158: 596–605.

298 Breast-feeding and HIV International Transmission 
Study Group. Late postnatal transmission of HIV-1 in 
breast-fed children: an individual patient data meta-
analysis. J Inf Dis 2004; 189: 2,154–2,166.

299 Gray G, Mcintyre J, Jivkov B et al. Preliminary effi-
cacy, safety, tolerability, and pharmacokinetics of short 
course regimens of nucleoside analogs for the preven-
tion of mother-to-child transmission of HIV. XIII Inter-
national AIDS Conference, Durban, RSA, July, 9-14, 2000. 
[Abstract Tuorb355].

300 Dabis F, Msellati P, Meda N et al. 6 month efficacy, tol-
erance and acceptability of a short regimen of oral zi-
dovudine to reduce vertical transmission of HIV in 
breast-fed children in Cote d’Ivoire and Burkina Faso: a 
double-blind placebo-controlled multicenter trial. DIT-
RAME Study Group. Diminution de la Transmission 
Mere-Enfant. Lancet 1999; 353: 756–792.



148   Ha w k i n s,  e t a l .  i n  HIV Me d i c i n e  6 (Supp. 2) (2005)

301 The Petra Study Team. Efficacy of three short-course 
regimens of zidovudine and lamivudine in prevent-
ing early and late transmission of HIV-1 from mother 
to child in Tanzania, SouthAfrica and Uganda (Pe-
tra study). A randomised, double-blind, placebo-con-
trolled trial. Lancet 2002; 359: 1,178–1,186.

302 Brooks Jackson J, Musoke P, Fleming T et al. Intrapartum 
and neonatal single-dose nevirapine compared with zi-
dovudine for prevention of mother-to-child transmis-
sion of HIV-1 in Kampala, Uganda: 18 month follow-
up of the HIVNET 012 randomised trial. Lancet 2003; 
362: 859–868.


