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Abstract 

 

Evaluation of: Giuliano M et al. Triple antiretroviral prophylaxis administered during 

pregnancy and after delivery significantly reduces breast milk viral load: a study within the 

drug resource enhancement against AIDS and malnutrition program. J Acquir Immune Defic 

Syndr, 44(3), 286-291 (2007). 

Maternal highly active antiretroviral therapy (HAART) starting during the late prenatal period 

and prolonged during lactation is a potentially interesting strategy to prevent mother-to-child 

transmission of HIV through breastfeeding in Africa. In this report, Giuliano et al. showed 

that HIV-infected women treated with HAART from before delivery had lower cell-free HIV 

RNA load in breastmilk, and were less likely to have a detectable viral load in this 

compartment one week after delivery, when compared to untreated women. Antiretroviral 

therapy among HIV-infected breastfeeding mothers could thus be a promising strategy to 

prevent HIV transmission through breastmilk in Africa if further larger studies confirm its 

safety. This strategy could also provide a link between prevention and care, since maternal 

HAART provided in pregnancy and during the breastfeeding period can be thereafter 

continued among women who meet the criteria for their own health. 
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Introduction 

In this article, the recent publication by Giuliano et al. will be reviewed [1]. The efficacy of 

short-course peri-partum antiretroviral regimens in preventing mother-to-child transmission of 

HIV around delivery has been demonstrated in Africa [2]. But the subsequent risk of postnatal 

HIV transmission remains responsible for a great number of pediatric HIV infections in these 

settings, where breastfeeding is widely practiced for long durations [3,4]. Modifications of 

infant feeding practices in terms of breastfeeding duration (complete avoidance of 

breastfeeding or early weaning) and pattern (promotion of exclusive breastfeeding) aim to 

reduce this risk [5]. Given appropriate nutritional counseling and care, access to clean water, 

and a supply of breastmilk substitutes, these alternatives to prolonged breast-feeding can be 

safe interventions to prevent mother-to-child transmission of HIV in urban African settings 

[6]. However formula feeding can be associated with higher mortality, morbidity, and stigma 

in less supported field settings [7,8]. There is therefore an urgent need for interventions that 

could allow safe breastfeeding, especially when water safety and provision of breastmilk 

substitutes is not assured.  

Maternal highly active antiretroviral therapy (HAART) starting during the late prenatal period 

and prolonged during lactation constitutes one of these interventions and deserves 

consideration [9]. The presence of detectable HIV viral load in breastmilk is associated with 

an increased risk of postnatal HIV transmission [10,11]. By lowering viral load in breastmilk, 

maternal HAART could therefore reduce substantially reduce the risk of HIV transmission, 

but to date, the effectiveness of HAART in reducing breastmilk viral load is unknown. The 

study conducted by Giuliano et al. assessed the potential role of maternal HAART in reducing 

the risk of breastfeeding-associated HIV transmission. 

 

Results from the article 

The study was conducted in Mozambique among HIV-infected pregnant women recruited 

antenatally in two different sites. Women recruited in the first site (n=40), where HAART was 

available, received a combination of zidovudine, lamivudine and nevirapine from 28 weeks of 

gestational age until one month post-partum, and constituted the treated group. Women 

recruited in the second site (n=40), where HAART was not available, were diagnosed as HIV-

infected during delivery and constituted the untreated group. These later women were 

thereafter included in the program of access to antiretroviral therapy available in the first site, 

and received HAART when they met the criteria for treatment.  
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Women from both groups were recommended not to breastfeed and were provided with 

breastmilk substitutes. For research purposes, they were asked to express milk with breast 

pumps within three days after delivery, and one week after delivery. The Amplicor assay was 

used to measure maternal plasma HIV RNA levels, and to quantify cell-free HIV RNA loads 

in whole breastmilk and its different fractions (lipid layer and skim milk). After extraction of 

the DNA, the cell-associated HIV DNA load in breastmilk was assessed by real-time PCR 

technology. The concentration of each antiretroviral drug was measured in plasma and 

breastmilk of treated women.  

The median CD4 count at delivery was 347 cells/ml among untreated women, and 551 among 

the treated ones (p<0.001). The median duration on HAART in this later group was 85 days, 

ranging from 4 to 165 days. Cell-free HIV RNA levels in plasma and all breastmilk fractions 

were consistently lower in treated than untreated women (for instance 1.9 vs. 3.6 log in whole 

milk one week after delivery, p<0.001). These levels were at least 1 log lower in the 

breastmilk than in the plasma of untreated women, but similar in the treated ones. At one 

week after delivery, 72% and 43% of treated women had HIV RNA levels below 400 and 50 

copies/ml respectively, whereas these proportion were 18% and 13% among untreated women 

(differences statistically significant). After adjustment on CD4 count at delivery, treated 

women were 4 times more likely to have HIV RNA levels below 50 cells/ml in breastmilk 

one week after delivery than untreated women (95% confidence interval: 1.2-13.0). Fewer 

women tended to have detectable cell-associated DNA in breastmilk in the treated compared 

to the untreated group (32% vs. 55%, p=0.07), and the mean DNA loads tended to be lower in 

treated women with detectable viral load than in the untreated ones. Concerning the drug 

concentrations seven days after delivery, they were less elevated in breastmilk than plasma for 

nevirapine, more elevated for lamivudine, and similar for zidovudine. Moreover, a non-

negligible proportion of women had measurable drug concentrations in breastmilk, whereas 

these concentrations were undetectable in plasma at the same time (around 10% for 

nevirapine, and 20% for lamivudine and zidovudine).  

 

Significance of the results 

Although approved by the National Ethical Committee of Mozambique, this study raises some 

ethical concerns that need to be addressed. First, untreated women were recruited into this 

research study at a site where no antiretroviral prophylaxis was administrated to pregnant 

women, and were only later given the opportunity to enter a programme of access to care 

providing HAART, if meeting the criteria for treatment. More should have been done to 
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prevent the risk of mother-to-child transmission of HIV among these women. Second, 

breastmilk was expressed during one week postpartum, but women were instructed not to 

breastfeed their infants, and they were provided free formula. The authors do not mention for 

how long the breastmilk substitutes were provided, nor if these women had chosen not to 

breastfeed, or if they had access to a specific nutritional counseling to safely prepare the 

formula feeding. These women were producing milk while not breastfeeding and were thus at 

high risk of suffering from breast engorgement, unless they had been provided with a drug 

inhibiting lactation at the end of the study, which is not mentioned in the article. There is 

ample evidence that such practices favors mixed feeding, e.g. giving at the same time both 

breastmilk and infant formula to the child, which substantially increases the risk of postnatal 

HIV transmission [12].  

Despite these concerns, this study showed that HIV-infected women treated with HAART had 

lower cell-free HIV RNA load in breastmilk, and were less likely to have a detectable viral 

load in this compartment, when compared to untreated women. HAART had been initiated in 

the third trimester of pregnancy and continued for a median duration of three months, 

irrespective of maternal CD4 count value at delivery, e.g. among both women eligible and 

non-eligible for antiretroviral treatment. These results are in line with those previously 

reported on a smaller sample sized study conducted in Botswana among women with baseline 

CD4 count below 200 cells/ml and treated with HAART before and/or after delivery, with 

breastmilk samples collected a median 3 months after HAART initiation [13]. In this later 

study, HAART had no apparent effect on cell-associated HIV DNA load in breastmilk. 

However, in Giuliano et al. study, although non-significant statistically, cell-associated viral 

load tended to be less often detected in breastmilk of women treated with HAART than in 

untreated women. This lack of effect could be explained by the fact that the duration of 

HAART treatment may have been too short to have reduced the cell-associated viral load in 

breastmilk [14]. The effect of HAART on reducing cell-free HIV RNA viral load in 

breastmilk provides encouraging results suggesting that HAART may reduce substantially 

reduce HIV transmission through breastfeeding. But more than half of the women treated with 

HAART still had detectable cell-free viral load in their whole milk, which implies the risk of 

postnatal mother-to-child transmission of HIV may persist among these women. The fact that 

the effect of HAART was less apparent on HIV DNA load is also of concern, since this cell-

associated viral load has been reported to be more often associated with HIV transmission 

through breastmilk than cell-free viral load [11,15].  
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Nevirapine, lamivudine and zidovudine were all present in breastmilk of HAART treated 

women. Detectable concentrations of these drugs in breastmilk were found in the majority of 

women one week after delivery, despite some of them having undetectable plasma levels at 

the same time. According to Giuliano et al., this result suggests a possible lag in elimination 

of drugs in breastmilk. It would have been interesting to understand the pharmacokinetics of 

these antiretrovirals in the plasma of breastfed infants; this information has been provided in 

only one study so far [16]. The antiretrovirals contained in breastmilk and ingested by the 

infants could indeed provide a prophylaxis against the risk of HIV postnatal transmission. But 

it could also be detrimental for the therapy options of infected children.  

 

Future perspective 

This study adds to the growing body of knowledge that antiretroviral therapy among HIV-

infected breastfeeding mothers is a promising strategy to prevent HIV transmission through 

breastmilk in Africa. This strategy could also provide a link between prevention and care, 

since maternal HAART provided in pregnancy and during the breastfeeding period can be 

thereafter continued among women who meet the criteria for their own health.  

But there are many questions that remain concerning the safety and efficacy of this 

intervention (Box 1). Larger sample sized longitudinal studies are needed to address these 

issues. The question of the safety of maternal HAART for the infants is crucial as the 

development of resistance to antiretrovirals is possible since these infants will be receiving 

suboptimal levels of drugs for relatively long periods [17]. The issue of the drug toxicity in 

infants exposed to antiretrovirals through breastfeeding remains also unsolved, as well as the 

impact of this exposure on infant growth, morbidity and mortality. The effect of HAART 

exposure on haematological and immunological markers in breastfed infants also needs 

further investigation [18,19]. The evolution of HIV cell-free and cell associated viral loads in 

breastmilk needs to be assessed throughout the breastfeeding period to better understand the 

pathogenesis of postnatal HIV transmission and its potential prevention using antiretroviral 

drugs. These evaluations need to be completed by reliable estimations of the risk of HIV 

transmission through breastmilk among women treated with HAART.  

Several cohort studies using a variety of antiretroviral regimens are now in development or 

being conducted in Africa. The implications of these studies will be particularly useful in the 

current context of the HIV epidemic to tailor appropriate interventions to prevent mother-to-

child transmission of HIV through breastmilk in settings with high HIV prevalence.  
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Box 1. Relevant questions that need to be addressed before considering HAART among 

breastfeeding mothers as a solution to the problem of HIV transmission through breastmilk in 

Africa. 

 

 Will HAART lower HIV cell-free and cell associated viral loads in breastmilk, or even 

make them undetectable?  

 Will cell-free and cell associated viral loads be lowered in breastmilk to the same 

extent as in the blood compartment? 

 Which antiretroviral drugs will diffuse in the breastmilk compartment and then in the 

plasma of breastfed infants? In what quantity? 

 Can the risk of postnatal HIV transmission be eliminated if women are treated with 

HAART?  

 Does maternal HAART need to be completed with interventions promoting safer 

breastfeeding practices, such as exclusive breastfeeding or avoidance of breastfeeding 

beyond 6 months of age?  

 What will be the consequences of maternal HAART in terms of infant drug toxicities 

and selection of resistance mutations in infants? 

 What will be the effect of maternal HAART on haematological and immunological 

markers in breastfed infants? 

 What will be the impact of antiretroviral exposure through breastfeeding on infant 

growth, morbidity and mortality?  

 



Future HIV Therapy  Priority paper evaluation 

8/10 

Executive summary 

 

 

Background 

 There is an urgent need for interventions that could allow safe breastfeeding in Africa, 

especially when water safety and furniture of breastmilk substitutes is not assured. 

 By lowering viral load in breastmilk, maternal HAART could reduce substantially 

reduce the risk of HIV transmission and constitute one of these interventions, but to 

date, the effectiveness of HAART in reducing breastmilk viral load is unknown. 

Methods 

 Study conducted in Mozambique among HIV-infected pregnant women: 40 received 

HAART from 28 weeks of gestational age until one month post-partum, while 40 were 

not treated with HAART. 

 Cell free HIV RNA and cell-associated HIV DNA loads were measured in breastmilk 

3 days and 7 days after delivery. 

 The concentration of each antiretroviral drug was measured in plasma and breastmilk 

of treated women. 

Main findings 

 Women treated with HAART had lower cell-free viral load in breastmilk, and were 4 

times more likely to have undetectable HIV RNA levels in breastmilk one week after 

delivery. 

 Detectable concentrations of antiretroviral drugs in breastmilk were found in the 

majority of women, despite some of them having undetectable plasma levels at the 

same time. 

Conclusion and future perspective 

 Antiretroviral therapy among HIV-infected breastfeeding mothers is a promising 

strategy to prevent HIV transmission through breastmilk in Africa. 

 But there are many questions concerning the safety and efficacy of this intervention 

that need to addressed before considering HAART among breastfeeding mothers as a 

solution to the problem of HIV transmission through breastmilk in Africa.  

 

 

 



Future HIV Therapy  Priority paper evaluation 

9/10 

References 

 

1. Giuliano M, Guidotti G, Andreotti M et al. Triple antiretroviral prophylaxis 

administered during pregnancy and after delivery significantly reduces breast milk 

viral load: a study within the drug resource enhancement against AIDS and 

malnutrition program. J Acquir Immune Defic Syndr, 44(3), 286-291 (2007). 

2. Leroy V, Sakarovitch C, Cortina-Borja M et al. Is there a difference in the efficacy of 

peripartum antiretroviral regimens in reducing mother-to-child transmission of HIV in 

Africa? AIDS, 19(16), 1865-1875 (2005). 

3. Breastfeeding and HIV International Transmission Study Group (BHITS). Late 

postnatal transmission of HIV-1 in breast-fed children: an individual patient data 

meta-analysis. J Infect Dis, 189(12), 2154-2166 (2004). 

4. Newell ML. Current issues in the prevention of mother-to-child transmission of HIV-1 

infection. Trans R Soc Trop Med Hyg, 100(1), 1-5 (2006). 

5. Rollins N, Meda N, Becquet R et al. Preventing postnatal transmission of HIV-1 

through breast-feeding: modifying infant feeding practices. J Acquir Immune Defic 

Syndr, 35(2), 188-195 (2004). 

6. Becquet R, Bequet L, Ekouevi DK et al. Two-year morbidity–mortality and 

alternatives to prolonged breast-feeding among children born to HIV-infected mothers 

in Côte d’Ivoire. PLoS Medicine, 4(1), e17-e31 (2007). 

7. Bahl R, Frost C, Kirkwood BR et al. Infant feeding patterns and risks of death and 

hospitalization in the first half of infancy: multicentre cohort study. Bull World Health 

Organ, 83(6), 418-426 (2005). 

8. Doherty T, Chopra M, Nkonki L, Jackson D, Greiner T. Effect of the HIV epidemic 

on infant feeding in South Africa: "When they see me coming with the tins they laugh 

at me". Bulletin of the World Health Organization, 84(2), 90-96 (2006). 

9. Gaillard P, Fowler M, Dabis F et al. Use of antiretroviral drugs to prevent HIV-1 

transmission through breast-feeding: from animal studies to randomized clinical trials. 

J Acquir Immune Defic Syndr, 35(2), 178-187 (2004). 

10. Chung MH, Kiarie JN, Richardson BA, Lehman DA, Overbaugh J, John Stewart GC. 

Breast milk HIV-1 suppression and decreased transmission: a randomized trial 

comparing HIVNET 012 nevirapine versus short-course zidovudine. AIDS, 19(13), 

1415-1422 (2005). 



Future HIV Therapy  Priority paper evaluation 

10/10 

11. Rousseau CM, Nduati RW, Richardson BA et al. Association of levels of HIV-1-

infected breast milk cells and risk of mother-to-child transmission. J Infect Dis, 

190(10), 1880-1888 (2004). 

12. Iliff P, Piwoz E, Tavengwa N et al. Early exclusive breastfeeding reduces the risk of 

postnatal HIV-1 transmission and increases HIV-free survival. AIDS, 19(7), 699-708 

(2005). 

13. Shapiro RL, Ndung'u T, Lockman S et al. Highly Active Antiretroviral Therapy 

Started during Pregnancy or Postpartum Suppresses HIV-1 RNA, but Not DNA, in 

Breast Milk. J Infect Dis, 192(5), 713-719 (2005). 

14. Bulterys M, Weidle PJ, Abrams EJ, Fowler MG. Combination antiretroviral therapy in 

african nursing mothers and drug exposure in their infants: new pharmacokinetic and 

virologic findings. J Infect Dis, 192(5), 709-712 (2005). 

15. Koulinska IN, Villamor E, Chaplin B et al. Transmission of cell-free and cell-

associated HIV-1 through breast-feeding. J Acquir Immune Defic Syndr, 41(1), 93-99 

(2006). 

16. Shapiro RL, Holland DT, Capparelli E et al. Antiretroviral concentrations in breast-

feeding infants of women in botswana receiving antiretroviral treatment. J Infect Dis, 

192(5), 720-727 (2005). 

17. John-Stewart G, Mbori-Ngacha D, Ekpini R et al. Breast-feeding and Transmission of 

HIV-1. J Acquir Immune Defic Syndr, 35(2), 196-202 (2004). 

18. European collaborative study. Levels and patterns of neutrophil cell counts over the 

first 8 years of life in children of HIV-1-infected mothers. AIDS, 18(15), 2009-2017 

(2004). 

19. Le Chenadec J, Mayaux MJ, Guihenneuc-Jouyaux C, Blanche S. Perinatal 

antiretroviral treatment and hematopoiesis in HIV-uninfected infants. AIDS, 17(14), 

2053-2061 (2003). 

 

 


