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Glossary of terms 
Complementary feeding- the addition of any food, whether manufactured or 
locally prepared, to breast milk or formula when breast milk/formula becomes 
insufficient to satisfy all the nutritional requirements of the infant. This usually 
occurs around 6 months of age. 
Early cessation of breastfeeding- the mother stops all breastfeeding including 
suckling before she would have otherwise done. This can occur as early as the first 
weeks of life and anytime before 12 months of age. 
Exclusive breastfeeding (EBF)-infant receives only breast milk and no other 
liquids or solids including water, tea, and commercial formula, except prescribed 
medications such as vitamins, mineral supplements or medicine. 
Formula feeding (FF)- use of commercial infant feeding which is formulated 
industrially in accordance with applicable Codex Alimentarius standards to satisfy 
the nutritional requirements of the first months of life until the introduction of 
complementary foods. 
HAART- highly active antiretroviral therapy 
HIV-free survival- child is alive and does NOT acquire HIV infection. 
Home-modified animal milk- a breast milk substitute prepared at home from 
fresh or processed animal milk by diluting with water and adding sugar and 
micronutrients. 
Mixed feeding or partial breastfeeding- feeding breast milk and other liquids and 
or solids prior to six months of age. 
MTCT-mother-to-child-transmission (of HIV infection). 
PMTCT- prevention of mother-to-child-transmission (of HIV infection). 
Postnatal transmission (PNT) – mother-to-child-transmission of HIV occurring 
after delivery through breastfeeding. 
Replacement feedings- feeding infants with commercial infant formula or home 
modified animal milk instead of breastfeeding until the child is fully fed on family 
food. 
Weaning-period when the child is transitioned from breastfeeding to a diet 
completely devoid of any breast milk. 
WHO-World Health Organization. 
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Introduction  
Breastfeeding is the optimal food for all infants. It provides complete nutrition for infants and 
protects against a wide array of infectious and non infectious diseases.1 Breastfeeding can 
contribute markedly to improved infant health and child survival.2 Breastfed infants have 
decreased morbidity and mortality when compared to non breastfed infants. It is estimated that 
exclusive breastfeeding in the first 6 months of life can prevent 13% of under-5 mortality in the 
42 countries which contributed 90% of child deaths world wide in 2000. This makes it the single 
most important contribution to improved child health and survival.3  Even in well developed 
countries breastfeeding has advantages when compared to formula feeding. In a large study of 15, 
890 children in the UK, infants who were breastfed had fewer hospitalizations for diarrhea and 
respiratory illnesses compared to non breastfed children.4 It was estimated that 53% of all 
hospitalizations for diarrhea and 27% for lower respiratory tract infections could be prevented in 
the UK each month if infants were exclusively breastfed. In the US breastfeeding has been 
associated with a decreased incidence of otitis media, gastroenteritis, and lower rates of obesity 
and asthma.5 

However, breastfeeding poses a substantial risk for MTCT of HIV. The risk of acquiring HIV 
during breastfeeding is approximately 10-12%.  Therefore, for infants who escape infection 
during pregnancy and delivery, 1 in 8 will become infected during breastfeeding.  Overall, 
breastfeeding accounts for 40% of all MTCT transmission.6  In other words, of 100 infants born 
to HIV infected mothers, between 25 and 40 are likely to acquire HIV infection and 10-16 
infections can be attributed to breastfeeding in the absence of any interventions. The risk of 
drinking 1 liter of breast milk is equivalent to the risk of one episode of unprotected sex.7  In 
Europe and the US, the rate of perinatal transmission of HIV has been reduced to < 2% due to 
use of combination antiretrovirals, obstetrical interventions and complete avoidance of all 
breastfeeding. However, apart from highly developed countries where deaths throughout infancy 
are low, i.e. less than 10 births per 1000 live births, replacement feeding often proves to be 
unsafe. In resource-limited settings where the risk of death during infancy due to malnutrition and 
infectious disease is high, i.e. 50 to greater than 100 per 1000 live births, sustainable alternatives 
to breastfeeding have been difficult to implement. The reasons are varied and complex and involve 
challenging logistical and  cultural factors including lack of sanitation, safe water, poor health 
infrastructure for treating and preventing  common causes of infant morbidity and mortality, 
expense, cultural practices and norms. Balancing the risks of possible HIV transmission against 
the risks of not breastfeeding remains a major public health dilemma for programs providing 
PMTCT and HIV care and treatment services to children and their families in resource-limited 
settings.  

In 2000 WHO released guidelines on infant feeding in the context of HIV. At the time there were 
very few data documenting the benefits of breastfeeding for HIV-exposed and infected infants or 
the risks of replacement feeding and early weaning.  Since that time several studies have examined 
these important issues. In October of 2006 WHO convened a meeting to review the latest data 
and make new recommendations on infant feeding in the context of HIV infection. This report 
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summarizes these new data, reviews new WHO guidance8  and outlines ICAP’s approach to 
improving HIV-free survival in infants born to HIV–infected women. 

Risk factors for postnatal transmission of HIV 
Several risk factors have been identified that influence the risk of postnatal HIV transmission 
(Table 1).  Advanced maternal disease and increased maternal RNA viral load in plasma and 
breast milk are strongly associated with increased risk of transmission through breastfeeding.9, 10 
Mothers with low CD4 counts are more likely to transmit infection to their infants postnatally. 
In the Ditrame Study, pregnant HIV-infected women in Côte d’Ivoire who met criteria for 
HAART (CD4< 200) had a 2-4 fold greater risk of MTCT even when receiving short course 
ARV prophylaxis compared to those who were not HAART eligible.11 In the Zambia Exclusive 
Breastfeeding Study, which is described in detail later, mothers with CD4 < 200 had a 2-5 fold 
increased risk of postnatal transmission compared to those with CD4 > 500 (Figure 1).12   Acute 
maternal infection during pregnancy or lactation also increases the risk of postnatal 
transmission.13,14 Infant feeding patterns influence transmission: mixed feeding and prolonged 
breastfeeding can lead to higher risk of PNT. Breast problems such as cracked nipples, breast 
abscesses, clinical and subclinical mastitis have been shown to increase postnatal 
transmission.13,15,16 Other factors associated with PNT include prematurity as well as lesions in 
the infant’s mouth such as oral thrush.  

 

Between 50-80% of postnatal transmission 
of HIV occurs in infants born to women 
with advanced disease (CD4<350).11, 12,30,33  

 
Table 1  Risk Factors for Postnatal Transmission of HIV Infection 

 

Risk factors for postnatal transmission of HIV 
Mother 

Advanced disease (low CD4 and high viral 
load) 

Breast problems (cracked nipples, mastitis, 
breast abscess) 

Recently acquired HIV infection 

Infant 

Mixed feeding (breast milk with water, formula 
other liquids or solids) 

Breastfeeding duration  

Oral lesions (mouth ulcers, thrush) 

Low birth weight 
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Figure 1 Rate of Postnatal HIV Infection by Maternal Baseline CD4 Count: Zambia 
Exclusive Breastfeeding Study (N=958) 

Timing of HIV transmission postnatally 
Postnatal transmission can occur anytime during breastfeeding; in the first days and weeks after 
delivery through colostrum/early milk and throughout all the later months through mature milk 
until all breast milk exposure ends.  Currently, it is not possible to distinguish in a breastfed child 
whether an infection that is not detectable by PCR at birth but becomes detectable by PCR 
around 4-6 weeks was acquired during the intrapartum period or whether it was acquired through 
colostrum or early breastfeeding.  Some studies have shown that colostrum and early milk have 
higher concentrations than later milk of cell-associated and cell-free virus.17 However, this is 
difficult to interpret since concentrations of other soluble immune factors are also higher in early 
milk, and the volume of milk consumed tends to increase as the child grows.  Studies from 
Zimbabwe, Malawi and Tanzania have suggested that the risk of transmission per month is either 
constant or declines as the child gets older.18,19 However, all studies agree that there continues to 
be some risk of transmission throughout lactation. Therefore, cumulatively, the longer the child is 
breastfed the higher the transmission rate. A meta analysis of 9 studies performed in sub-Saharan 
Africa, Breastfeeding and HIV International Transmission Study Group (BHITS) that included 
4085 infants born to HIV-infected women reported the cumulative probability of postnatal 
transmission at 18 months to be 9.3%. The estimated rate of postnatal transmission was constant 
at 0.8% per month or 8.9 transmissions per 100 child years of breastfeeding.20  In other words if 
there are 1000 infants born to HIV-infected mothers, about 8 of them will acquire HIV through 
breastfeeding each month.  
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The rest of this update will review different approaches that have been suggested to decrease 
postnatal transmission. It will focus on new data, experiences in the field, and finally will outline 
ICAP’s approach to reducing HIV-free survival.   

Is avoidance of breastfeeding to decrease risk of MTCT safe? 
Complete avoidance of breastfeeding is the only way to completely prevent postnatal MTCT. In 
resource rich countries HIV-infected mothers are advised not to breastfeed their infants. In the 
first randomized controlled trial in Africa to quantify the risks of postnatal transmission, 401 
HIV-infected Kenyan women were randomized to breastfeed or formula feed their infants. The 
study was done in an urban setting, where all the mothers were provided with free formula, had 
access to clean running water in their homes, and their infants were closely monitored for 
intercurrent illness.21 None of the mothers or infants received any antiretrovirals (ARVs) for 
PMTCT. Transmission at 24 months was 20.5% in the formula feeding group compared to 
36.7% in the breastfeeding group (efficacy of 44%).  There was no significant difference in the 
overall two year mortality between the breastfed and formula fed infants (24 versus 20 percent) 
and the incidence of diarrhea was the same in both groups (149 versus 155 per 100 person years 
in the breastfed compared to the formula fed infants).  However, there was an increased incidence 
of diarrhea and dehydration in the formula fed infants during the first 3 months of life.   

 Two small demonstration projects in Mozambique and Rwanda have also successfully 
implemented formula feeding for HIV-exposed infants without increased morbidity.22   However, 
it is difficult and potentially dangerous to generalize results from these projects to large scale 
programs in settings where infant mortality rates are high, risk of infant death from not 
breastfeeding is substantial, and most women do not have access to safe water supply, good 
sanitation and preventive health services. The MASHI Trial in Botswana randomized 1200 
women to breastfeeding (BF) plus prolonged infant prophylaxis (AZT for 6 months) or formula 
feeding (FF) plus short course prophylaxis (AZT for 1 month). Although infants who were 
formula fed were less likely to acquire HIV infection, early mortality (at 7 months of age) was 
significantly higher in the formula fed group: 9.5% compared to 4.9% in the breastfed infants.23 

The main causes of morbidity and mortality were malnutrition, diarrheal diseases and pneumonia. 
At 18 months there were more HIV-infected children in the BF group but more formula fed 
infants died thus HIV-free survival was the same at 18 months regardless of feeding method 
(14.2% in the FF compared to 15.6% in the BF group). Effects of early cessation on maternal 
health included increased risk of mastitis and breast abscess and loss of lactational amenorrhea. 

The recent diarrheal disease outbreak in Botswana underscores the importance of carefully 
balancing the risk of HIV-transmission via breastfeeding against the risk of infant mortality from 
not breastfeeding; pitfalls of decision making that focuses only on the individual circumstances, 
not on the community health infrastructure and the critical importance of local factors. In 
Botswana, government provides free infant formula for 12 months to all infants born to HIV-
infected women as part of the national PMTCT program. Between November 2005 and February 
2006, heavy rains contaminated the public water supply resulting in an outbreak of diarrheal 
illness. A case controlled study compared children in the emergency room for diarrhea with those 
who had other illnesses. After adjusting for age and socioeconomic status, not breastfeeding was 
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associated with an 8.5 fold risk of mortality and formula feeding was the major risk factor for 
diarrhea (adjusted OR of 50).24 Of note 90% of the women fed their infants formula; half showed 
evidence of poor growth prior to the illness, and half of the children who died did not receive 
adequate supply of infant formula. Mortality was significantly higher in the infants who 
developed Kwashiorkor. Not breastfeeding was associated with increased risk of hospitalization 
and subsequent death during the outbreak.  

A study from Malawi reported on the effect of breastfeeding on maternal and infant mortality.25 
They analyzed longitudinal data from 2000 mothers and their infants enrolled in the nevirapine-
zidovudine (NVAZ) trial.  The median duration of breastfeeding was 18 months (interquartile 
range 9-22.5 months). Breastfeeding was highly protective against mortality among their infants, 
55-60% decreased risk of child mortality: adjusted HR =0.44 (95% CI 0.28-0.70). This 
protective effect persisted regardless of the infants’ HIV infection status. Breastfeeding was not 
associated with maternal morbidity or mortality after adjusting for maternal viral load and did not 
increase the risk of maternal HIV progression.  

Although avoidance of breastfeeding has been successfully implemented in high and mid resource 
settings, the risks associated with formula feeding children living in resource-limited settings with 
high background rates of infant morbidity and mortality, outweigh the benefits of reduced HIV 
transmission as seen when implemented on a large scale as in Botswana. Breastfeeding has several 
advantages including improved nutrition, growth and development, anti-infective properties and 
improved child survival. Other benefits not well quantified include improved cognitive and 
psychosocial development, social and economic benefits to the mother and family. ICAP 
strongly recommends breastfeeding for infants and children living in resource-limited settings 
irrespective of maternal HIV status.  

 

In resource-limited settings, use of 
replacement feeding has resulted in high 
rates of diarrheal diseases, malnutrition 
and increased mortality.12,23,24 

What about shortening the duration of breastfeeding? 
WHO recommends that all pregnant HIV-infected women should be counseled about the risks 
and benefits of breastfeeding to enable them to make an informed choice using the AFASS 
(Affordable, Feasible, Assessible, Sustainable and Safe) criteria (Table 4). Women who choose to 
breastfeed are counseled to exclusively breastfeed and stop all breastfeeding when AFASS criteria 
are met. This practice of early weaning has been considered a potential means of reducing MTCT 
while providing some of the benefits of breastfeeding. The rationale for this is that infants can get 
the protective benefits of breastfeeding during the time when they are most vulnerable, < 6 
months of age, and at the same time, HIV transmission can be reduced by early cessation of 
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breastfeeding since transmission is ongoing for the duration of lactation. However, several studies 
have now demonstrated that there are significant risks to early weaning.  

In the Zambia Exclusive Breastfeeding Study (ZEBS) 958 mother-infant pairs were randomized 
to EBF until 4 months then wean rapidly or EBF with weaning as usual.  The mean age of 
cessation of all breastfeeding was 16 months.  It intended to measure whether early weaning 
would improve HIV-free survival by decreasing HIV transmission while providing some of the 
benefits of breastfeeding. The study found that there was no overall benefit to early weaning 
compared with continued breastfeeding (17 percent of infants in the early weaning group versus 
19 percent of infants in the wean as usual group had HIV infection or had died by 24 months).11  
Early weaning was particularly harmful to HIV-infected children; survival was higher in HIV-
infected children who continued breastfeeding compared to those who were weaned at 4 months 
(57% in the early weaning group compared to 29%, p=0.01). The ZEBS data also suggest that 
abrupt weaning may be particularly problematic. In a separate analysis, breast milk viral load was 
significantly higher in mothers who stopped breastfeeding abruptly. Median breast milk viral 
load was 7930 copies/ml in the early weaning group 2 weeks after cessation, compared to 904 
copies/ml in the women who were still breastfeeding.26 This may pose a risk to infants who 
resume breastfeeding after a period of cessation. This scenario is more common in women who 
abruptly wean their infants because of the increased likelihood of putting the child back to the 
breast after weaning to comfort or feed the crying hungry child. 

Preliminary data from 3 other African studies presented at the 2007 Conference on Retroviruses 
and Opportunistic Infections (CROI) in Los Angeles, provide further evidence that early weaning 
is associated with serious health risks to the infants.  In the Extended Infant Post-Exposure 
Prophylaxis study (PEPI), in Blantyre, Malawi, the frequency of diarrhea in 1,792 infants was 
compared to a historical cohort of 1,810 infants in the NVAZ Study conducted several years 
earlier at the same site. The mothers received counseling on exclusive breastfeeding and were 
advised to abruptly wean at 6 months (median duration of breastfeeding 183 days). Both mother 
and infant received cotrimoxazole (CTX) prophylaxis and education on hygienic preparation of 
replacements feeds. In the historical NVAZ cohort median duration of breastfeeding was 732 
days and CTX was not widely used.  Gastroenteritis frequency was highest in the period 
immediately following weaning in the PEPI trial. Diarrhea in the infants who were weaned early 
was more likely to be severe, resulting in hospitalization in the months immediately after abrupt 
weaning (3.1% at 7-9 months of age, compared to 0.1% in those who were weaned in the historic 
NVAZ cohort).  Overall mortality and gastroenteritis related mortality was significantly higher in 
the early weaning group compared to the historical group that continued to breastfeed.27  

The other studies conducted in Kenya and Uganda compared health outcomes in HIV-exposed 
but uninfected infants before and after the WHO/UNICEF guidance was introduced that directed 
HIV-infected mothers to abruptly wean their infants after the first months of life. In both studies 
the rate of serious gastrointestinal infections was increased when compared to historical cohorts.  
In the Kisumu Breastfeeding Study (KiBS) the, rates of serious diarrhea requiring 
hospitalizations were much higher (1.8 versus 0.5 per 100 infant months) when compared to the 
historical cohort. 28 In the immunoglobulin/antiretroviral (HIVGLOB) PMTCT Trial early 
breastfeeding cessation was associated with increased risk of serious gastroenteritis amongst 
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HIV-negative infants. The rates of serious gastroenteritis doubled from the breastfeeding period 
to the 3 months after weaning, and infant deaths rose sharply during the 3 months immediately 
post weaning.29 

 In the ZEBS study mastitis, engorgement and fever were all more common in the women who 
stopped breastfeeding early (4 months). At 6 months only 43% of women who stopped 
breastfeeding early were amenorrheic compared to 83% of those who continued to breastfeed, 
offering some protection against premature pregnancy.  

 

HIV-free survival is not improved by early 
weaning.12,23,27,28,29

 

What can be done to reduce MTCT during breastfeeding? 

Promote exclusive breastfeeding 
Several studies have shown that exclusive breastfeeding is associated with a decreased risk of HIV 
transmission when compared to non-exclusive breastfeeding or mixed feeding.30, 31, 32, 33 Two 
recent studies support this and, in addition, delineate the increased risk of transmission for 
women with advanced HIV disease. In the ZEBS study, discussed earlier, postnatal HIV 
transmission was 4% in the exclusively breastfed population compared to 10.1% in the none- 
exclusively breastfed group.  

 In the Vertical Transmission Study (VTS), 2722 HIV-infected and uninfected pregnant women 
attending the postnatal clinic in Kwazulu Natal were enrolled and self selected to either 
breastfeed or formula feed after counseling. 34  The rate of postnatal transmission in EBF infants 
who were negative at 6 weeks of age was 4.04% at 20-26 weeks of age. Infants who received 
mixed feeding (BF plus solids) were 10 times more likely to acquire HIV infection than those 
who were exclusively breastfed. The risk for infants who were fed both breast milk and formula 
was twice that of those exclusively breastfed at 26 weeks of age.  Cumulative 3 month mortality 
was 6.1% in the EBF group compared to 15.1% in the infants given replacement feeds (HR 2.06, 
1.00-4.27, p=0.051).  

In the ZVITAMBO study, 4495 HIV-infected women, and their infants were followed for 2 
years. 31 Mothers were given counseling on infant feeding and HIV, and information was collected 
on infant feeding practices, infection and mortality.  All women initiated breastfeeding at 
delivery. However, only 7.6% of women were exclusively breastfeeding at 3 months. Overall 
PNT (defined by a positive test after the 6 week negative test) was 12.1 %. Mixed breastfeeding 
was associated with a four fold increase in postnatal transmission of HIV compared to EBF 
during the first 6 months of life.  In this study, EBF for as little as 6-12 weeks appeared to have 
conferred protection against PNT. 

In a prospective study form South Africa looking at the mode of infant feeding on HIV 
transmission, 551 HIV-infected women who were enrolled in a vitamin a trial self-selected to 
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breastfeed or formula feed.32 Breastfeeders were encouraged to practice exclusive breastfeeding 
for 3-6 months. At 6 months, the risk of transmission was similar for women who reported EBF 
and women who used replacement feeds.  At 15 months the cumulative probability of HIV 
infection remained lower amongst those who exclusively breastfed for 3-6 months compared to 
those with mixed feeding, with transmission rates of 25% vs. 36% respectively.  

It is hypothesized that when infants are fed breast milk plus other solids or liquids, the immature 
gastrointestinal tract is exposed to pathogens which may cause inflammation and facilitate 
acquisition of HIV infection via the gastrointestinal tract. Solids may pose a greater hazard than 
liquids because large complex proteins may precipitate greater damage to the gut mucosa, thus 
facilitating entry of the virus. EBF may be healthier because it protects the integrity of the 
intestinal mucosa which presents a more effective barrier to HIV. Another possible mechanism is 
that mixed feeding results in suboptimal breastfeeding practices which predisposes to mastitis 
and cracked nipples, consequently increasing the risk of PNT.  

Taken together these studies imply that any incremental amount in the duration of breastfeeding 
exclusivity is safer than mixed feeding. Mothers should be encouraged to exclusively breastfeed 
for a long as feasible, preferably until 6 months of age. 

 

Exclusive breastfeeding reduces HIV 
transmission compared to mixed feeding. 
12,30,31,32,33,34  

Provide HAART for eligible mothers  
Maternal health directly influences child survival; if a mother dies the risk of under 5 mortality 
triples.35 Mothers with advanced disease are more likely to transmit infection to their children 
during pregnancy and lactation. In the ZEBS study, women with CD4 less than 350 accounted 
for 82% of postnatal transmissions.  In the ZVITAMBO Study, women with CD4 of less than 
200 were 5 times more likely to transmit postnatally, compared to women with CD4 count 
greater than 500. Women with CD4 count of less than 350 accounted for 46.9% of postnatal 
transmission (6 weeks to 18 months).31   So, women with advanced HIV disease who generally 
qualify for HAART for their own health account for the vast majority of transmissions during 
pregnancy and during breastfeeding.      

 Since maternal viral load, breast milk viral load and CD4 count are all independently associated 
with postnatal transmission, lowering maternal viral load, improving immune status by providing 
pregnant and lactating HAART eligible women with treatment will not only benefit the mother 
but may also decrease PNT. In the MASHI study described earlier, none of the 34 women in the 
breastfeeding plus zidovudine group who received HAART from delivery have yet transmitted 
HIV infection to their infants.23 Four mothers who started HAART during lactation transmitted  
HIV to their infants; two each assigned to the formula fed and breastfed plus zidovudine groups.   



International Center for AIDS Care and Treatment Programs                                                                        12 
Columbia University Mailman School of Public Health 

Provide effective PMTCT regimens for mothers and their infants   
For mothers who are not HAART eligible, there are ongoing studies evaluating the use of 
maternal prophylaxis and infant prophylaxis during breastfeeding to decrease PNT while 
balancing the risk of toxicity, poor adherence and possible development of resistance. Data from 
single-dose nevirapine (sdNVP) studies suggest that sdNVP is also beneficial in decreasing PNT. 
In the HIVNET 012 trial in Uganda, sdNVP was compared to short course zidovudine. Postnatal 
transmission at 18 months (defined by a positive PCR test after a negative test at 6-8 weeks) was 
15.7% in the sdNVP group compared to 25.8% in the zidovudine group at 18 months (efficacy of 
41%).36  In a follow-up to the NVAZ trial 1256 HIV-exposed infants who were uninfected at 1.5 
months were followed for 2 years to determine the risk of late postnatal transmission. 37  The 
cumulative risk of HIV transmission at 24 months was 9.7%, similar to the meta-analysis form 
the BHITS study.  The 1.5-6 month age interval was the one with the lowest risk of HIV 
transmission: 1.22%, compared to 4.05%, 3.48% and 1.27% at 6-12, 12-18, and 18-24 months 
respectively. Mothers who had received sdNVP were significantly more likely to have lower 
detectable breast milk viral load between 1.5-6 months. It is hypothesized that since nevirapine is 
lipophilic and has a long half-life it may decrease breast milk viral load. A small randomized trial 
in Kenya showed that breast milk viral load is suppressed by short course sdNVP.38  Seventy-six 
mothers were randomized to zidovudine beginning at 34 weeks or sdNVP at the onset of labor. 
All the mothers’ breastfed and breast milk samples were collected at regular intervals during the 
first 6 weeks postpartum. SdNVP was associated with significantly lower breast milk viral load 
during the first 21 days postpartum and  HIV transmission at 6 weeks was significantly lower in 
the sdNVP group (6.8% compared to 30.3% in the zidovudine group).  However, the study was 
not powered to detect the effect of sdNVP on postnatal transmission. This sustained 
suppression of breast milk viral load may contribute to the ability of sdNVP to decrease 
postnatal transmission. In the MASHI trial described earlier, provision of 6 months of 
zidovudine to infants while breastfeeding was not as effective as formula in preventing postnatal 
HIV transmission. There are several ongoing studies looking at providing 6 weeks of nevirapine 
to the infant to prevent PNT. 

HAART to prevent postnatal transmission 
  Two studies recently presented at the 4th International AIDS Society meeting in Australia 
suggest that use of maternal HAART as prophylaxis to decrease postnatal transmission of HIV 
is safe and feasible. In the AMATA study from Rwanda, 572 HIV-infected pregnant women 
were given NNRTI based HAART starting after the first trimester regardless of CD4 count. 244 
women chose to breastfeed and weaned at 6 months. 39 There were 6 HIV-infected children who 
tested PCR positive at birth (transmission rate of 1.4%).  At 7 months no further transmissions 
had occurred in either group. In the MITRA PLUS study, all pregnant HIV-infected women were 
given HAART starting at 34 weeks or earlier if she was eligible. 40 Treatment was stopped at six 
months unless the mother required HAART for her own health. Mothers who chose to 
breastfeed were encouraged to wean at 6 months. The HIV transmission rate was 4.1% at 6 
weeks and 5% at 6 months. However, full data from both studies still await peer review and 
further description of study design and cohort selection. While we await the results of these and 
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other studies to confirm these preliminary findings, keeping pregnant and lactating mothers 
healthy by providing them with care, and prioritizing eligible women for HAART may save two 
lives: those of the woman and her infant.  

Breast health 
Breast problems such as cracked nipples, breast abscess, subclinical and clinical mastitis have 
been associated with increased PNT. In the ZEBS study, abrupt weaning was associated with 
increased breast pathology. Amongst mothers who weaned early and abruptly, 11.5% developed 
mastitis compared to 0.8% in the continued breastfeeding group; breast engorgement 8.1% 
compared to 0.8%. In a study done in Nairobi, Kenya, the presence of nipple lesions or clinical 
mastitis during breastfeeding was associated with increased postnatal transmission.13 Subclinical 
mastitis and breast abscesses are also associated with increased postnatal transmission.14,15  
Enhancing breastfeeding practices by promptly managing breast problems should protect infants 
from acquiring HIV postnatally. 

How can we promote exclusive breastfeeding? 
Unfortunately exclusive breastfeeding even in the first few weeks of life is not the norm in most 
cultures. Infants are given a variety of nutrient and non nutrient liquids/solids in the first few 
weeks of life because of cultural norms and practices, work outside the home, concerns regarding 
eventual food acceptance and the perception of insufficient milk production.41  However, several 
studies have shown that EBF can be improved by providing lactating women with intensive 
counseling and support. In the ZEBS study, EBF rates of 80% at 4 months were achieved with 
intensive counseling and support. In a randomized interventional study done in Mexico, EBF 
improved from 12% in the first 3 months of life to 67% by providing 6 sessions of supportive 
counseling.42 Another study from Bangladesh EBF improved from 6% at 5 months to 71% with 
15 visits by trained peer counselors.43  Neither of these two latter studies were amongst HIV 
infected-women. However, as shown by the ZEBS study, intensive supportive counseling that 
promotes initiation of breastfeeding immediately after delivery, on demand feeding, early 
identification and prevention of breast problems can improve EBF rates amongst HIV-infected 
women.  

Providing baby-friendly environments in health care setting is also associated with breastfeeding 
uptake and exclusivity.  In Belarus introduction of Baby-Friendly Hospital Initiative (BFHI) was 
associated with an increase in breastfeeding and exclusivity.44 Thirty one maternity and public 
hospitals were randomized to receive an intervention based on the BFHI of the WHO/UNICEF 
or a control intervention of continuing usual infant feeding practices and polices. Infants from the 
BFHI sites were significantly more likely than control infants to be breastfed to any degree at 12 
months, more likely to be exclusively breastfed at 3 months (43.3% vs 6.4%;p<.001)  and 6 
months (7.9% vs 0.6%;p=.01).  
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Counseling and support improves 
adherence to EBF.12,42,43,44 

Effect of breastfeeding on maternal health 
 The first randomized study on the effect of breastfeeding on maternal health reported a 3 fold 
increase in maternal mortality associated with breastfeeding compared to formula feeding.45 In 
this study none of the mothers received antiretrovirals. Subsequent studies from Zambia, 
Tanzania, South Africa and Zimbabwe have disputed this finding.46, 47, 48, 49 In a recent study on 
maternal health and breastfeeding in Nairobi, Kenya, where mothers were provided with 
cotrimoxazole prophylaxis and eligible mothers received HAART, breastfeeding was not 
associated with  increased viral load, disease progression or increased maternal mortality. 50 In the 
NVAZ study described earlier, breastfeeding by HIV-infected women was not associated with 
increased maternal morbidity or mortality.26  There is currently no evidence that breastfeeding 
amongst HIV-infected women increases maternal morbidity and mortality. 

 

Appropriate care should be provided to all 
postpartum mothers since neither 
breastfeeding or avoiding breastfeeding 
will protect them from disease 
progression.46,47,48,49,50

 

When can complementary feeds be safely introduced? 
Exclusive breastfeeding is sufficient to provide optimal growth and development during the first 6 
months of life.51  However, all infants whether they are breastfed or given replacement feeds, 
need additional nutrients usually beginning around 6 months of age. At this time, calories and 
nutrients from human milk are inadequate to provide all the energy needed for growth and 
development. The infant’s gut is also more mature and better able to handle complex proteins and 
antigens.  Additionally, infants are developmentally ready to start processing more complex 
foods because they can sit up, have teeth and have started mastering mastication skills. The 
introduction of foods at this age “complements” breast milk which continues to provide a 
valuable source of protein, vitamins, micronutrients through the second year of life. Feeding 
infants solids and liquids before 6 months of age is “mixed feeding” because exclusive 
breastfeeding alone provides all the nutrients required to support optimal growth and 
development for the first 6 months after birth.  
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In order to sustain growth and development and to promote health complementary foods rich in 
iron should be introduced gradually beginning at 6 months with continued breastfeeding until the 
infant can be safely fed on a diet devoid of any breast milk. This is usually around 12-18 months 
of age. Determining how to effectively discourage mixed feeding during the first 6 months of life 
and supporting complementary feeding after 6 months of age is an important challenge which 
needs to be addressed by PMTCT programs. 

In summary, optimizing maternal health, promoting exclusive breastfeeding and introducing 
complementary foods at 6 months with continued breastfeeding is the public health approach to 
safe guard the health of HIV-exposed infants and to decrease postnatal transmission of HIV in 
resource-limited setting, while improving child survival.  
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ICAP approach to improving HIV-free child survival 
The ICAP approach to improving HIV-free survival aims at balancing the risk of acquiring HIV 
from breastfeeding against the burden of infant morbidity and mortality from not breastfeeding. 
Using a public health approach we recommend the following to improve child survival in high 
prevalence resource limited settings:   

Maternal 

 All pregnant and lactating HIV-infected women should receive counseling on 
infant feeding during the antenatal and postnatal period (Table 3). 

 All pregnant and lactating HIV-infected women should be screened for ARV 
eligibility and offered HAART according to national guidelines if they meet 
eligibility criteria.  

 All pregnant HIV-infected women who are not eligible for HAART should be 
provided with optimal ARVs for prevention of MTCT. 

 Lactating mothers who are not on HAART should have CD4 measurement at 6 
months post partum. If they are found to be eligible; they should be prioritized to 
initiate HAART. 

 Lactating mothers should be provided with counseling and nutritional support for 
themselves and their infants. 

 Breast conditions which increase the risk of HIV transmission (mastitis, cracked 
nipples etc) should be prevented and treated promptly if they should occur. 

Infant 

 HIV-exposed infants should be exclusively breastfed for the first 6 months of life 
or as long as possible. 

 Complementary feeds should be introduced at 6 months of life with continued 
breastfeeding. 

 All infants should have growth monitoring, vaccinations, cotrimoxazole and 
counseling support for the first two years of life. 

 Weaning is a vulnerable period as such infants should be closely monitored during 
that time. 

 Infants who are determined to be HIV-infected by PCR should be encouraged to 
continue breastfeeding until 2 years of age. 

 

 

 



International Center for AIDS Care and Treatment Programs                                                                        17 
Columbia University Mailman School of Public Health 

Table 2 ICAP Approach to Improving HIV-Free Survival 
 

The ICAP approach to improving HIV-free survival 

creen pregnant and lactating HIV-infected women for treatment eligibility  

reat pregnant and lactating HIV-infected women with advanced disease and low CD4 

ctively support EBF for as long as possible until 6 months of life 

omplementary feeds should be introduced at 6 months with continued breastfeeding 

eep mothers and infants engaged in care 

 
 
 
Table 3 Infant Feeding Counseling  

 
ICAP infant feeding counseling message 

1. Explain the risks of MTCT 
 
2. Explain the advantages and disadvantages of breastfeeding 

 
3. Encourage mother to exclusively breastfeed  for the first 6 months of life 

 
4. Instruct how to practice safe breastfeeding (positioning, attaching , breast health) 

 
5. Reinforce adherence to care and treatment for mother. If mother is not on HAART, repeat 

CD4 at 6 months postpartum and reinforce adherence to care  
 

6. Encourage mother to continue breastfeeding irrespective of the early infant PCR result 
 

7. Provide nutrition counseling and growth monitoring for the first 2 years of life 



International Center for AIDS Care and Treatment Programs                                                                        18 
Columbia University Mailman School of Public Health 

Table 4 Recommendations from the WHO HIV Infant Feeding Technical Consultation, 
December 2006 
 
 
The following recommendations for policy-makers and program managers are intended to 
supplement, clarify and update existing UN guidance and do not replace it.  Based on this 
consultation, a technical update of the relevant UN guidance will be forthcoming. 

• The most appropriate infant feeding option for an HIV-infected mother should 
continue to depend on her individual circumstances, including her health status 
and the local situation, but should take greater consideration of the health 
services available and the counseling and support she is likely to receive. 

• Exclusive breastfeeding is recommended for HIV-infected women for the first 6 
months of life unless replacement feeding is acceptable, feasible, affordable, 
sustainable and safe for them and their infants before that time. 

• When replacement feeding is acceptable, feasible, affordable, sustainable and safe, 
avoidance of all breastfeeding by HIV-infected women is recommended. 

• At six months, if replacement feeding is still not acceptable, feasible, affordable, 
sustainable and safe, continuation of breastfeeding with additional 
complementary foods is recommended, while the mother and baby continue to be 
regularly assessed. All breastfeeding should stop once a nutritionally adequate 
and safe diet without breast milk can be provided. 

• Whatever the feeding decision, health services should follow-up all HIV-exposed 
infants, and continue to offer infant feeding counseling and support, particularly 
at key points when feeding decisions may be reconsidered, such as the time of 
early infant diagnosis and at six months of age. 

• Breastfeeding mothers of infants and young children who are known to be HIV-
infected should be strongly encouraged to continue breastfeeding.  

• Governments and other stakeholders should re-vitalize breastfeeding protection, 
promotion and support in the general population.  They should also actively 
support HIV-infected mothers who choose to exclusively breastfeed, and take 
measures to make replacement feeding safer for HIV-infected women who choose 
that option.  

• National programs should provide all HIV-exposed infants and their mothers 
with a full package of child survival and reproductive health interventions with 
effective linkages to HIV prevention, treatment and care services.  In addition, 
health services should make special efforts to support primary prevention for 
women who test negative in antenatal and delivery settings, with particular 
attention to the breastfeeding period.  
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• Governments should ensure that the package of interventions referenced above, 

as well as the conditions described in current guidancea,  are available before any 
distribution of free commercial infant formula is considered.  

 
• Governments and donors should greatly increase their commitment and resources 

for implementation of the Global Strategy for Infant and Young Child Feeding 
and the UN HIV and Infant Feeding Framework for Priority Action in order to 
effectively prevent postnatal HIV infections, improve HIV-free survival and 
achieve relevant UNGASS goals. 

 
 

                                                
a See http://www.who.int/child-adolescent-health/NUTRITION/HIV_infant.htm. 
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