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ABSTRACT (246 words): 

Objective: To assess the nine-month HIV-free survival of children with two strategies to 

prevent HIV mother-to-child transmission. 25 

Design: Non-randomized interventional cohort study.  

Setting: Four public health centers in Rwanda. 

Participants: Between May 2005 and January 2007, all consenting HIV-infected pregnant 

women were included. 

Intervention: Women could choose the mode of feeding for their infant: breastfeeding (BF) 30 

with maternal highly active antiretroviral therapy (HAART) for six months or formula 

feeding (FF). All received HAART from 28 weeks of gestation. Nine-month cumulative 

probabilities of HIV transmission and HIV-free survival were determined using the Kaplan-

Meier method, and compared using the log-rank test.  Determinants were analyzed using a 

Cox model analysis. 35 

Results: Of the 532 first-live born infants, 227 (43%) were BF and 305 (57%) were FF. 

Overall, seven (1.3%) children were HIV-infected of whom six were infected in utero. 

Only one child in the BF group became infected between month 3 and month 7, 

corresponding to a 9-month cumulative risk of postnatal infection of 0.5% (95% CI 0.1-

3.4%; P=0.24) with BF. Nine-month cumulative mortality was 3.3% (95% CI 1.6-6.9%) in 40 

the BF arm group and 5.7% (95% CI 3.6-9.2%) for the FF group (P=0.20). HIV-free 

survival by nine months was 95% (95% CI 91-97%) in the BF group and 94% (95% CI 91-

96%) for the FF group (P=0.66), with no significant difference in the adjusted analysis 

(adjusted hazard ratio for BF: 1.2 (95% CI 0.5-2.9%). 
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Conclusions: Maternal HAART while BF could be a promising alternative strategy in 45 

resource-limited countries.  

 

Key words: Africa, PMTCT, HIV, antiretroviral, breastfeeding, formula feeding, postnatal 

transmission  
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INTRODUCTION 

In developed countries, comprehensive prevention of mother-to-child transmission(PMTCT) 

programs that use antiretroviral treatment(ART) prophylaxis and alternatives to breastfeeding(BF), 

have been shown to be very effective, resulting in overall HIV perinatal transmission rates of less 55 

than 2%[1]. Similarly, low rates of perinatal transmission have been demonstrated in PMTCT 

programs in low-income countries[2-4]. However, when BF is employed, especially for extended 

periods and mixed with formula feeding(FF), subsequent transmission through BF clearly reduces 

the long-term efficacy of these prophylactic regimens[5-8]. Exclusive breastfeeding(EBF) with 

early cessation[9] and FF are two conceivable alternatives to prevent postnatal HIV 60 

transmission[4]. Several studies from low-income countries have reported postnatal transmission 

rates of less than 2% using alternatives to BF without a higher overall mortality rate[2, 10]. 

However, in operational settings, these alternatives have shown a worrying increase in overall 

mortality among FF children, probably due to the lack of access to clean water, incorrect dilution 

of formula, and inadequate access to formula or postnatal follow-up[11-12]. As a result, current 65 

World Health Organization(WHO) guidelines recommended EBF with early weaning if 

replacement feeding is acceptable, feasible, affordable, sustainable and safe [13]. Unfortunately, 

there are still concerns: EBF cannot completely avoid HIV transmission, but early weaning may 

lead to an increased morbidity in children[12]. With the increased access to ARV in Africa, two 

other approaches could be conceivable as well: giving prophylactic antiretroviral treatment to 70 

breastfed children born to HIV positive mothers[14-16] or to provide maternal highly active 

antiretroviral treatment(HAART) while BF[2, 17-18]. Although several studies provide indirect 

evidence for the efficacy of this latter intervention[19-21], well-designed studies evaluating the 

efficacy of this strategy in poor countries are virtually non-existent or on-going. No single study 
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has formally compared maternal BF with HAART to FF within the same cohort in resource-75 

limited countries.  

   Therefore, we implemented an interventional cohort study to assess these two interventions to 

prevent postnatal MTCT of HIV-1 in Rwanda: BF combined with maternal HAART for a 

maximum duration of six months versus exclusive FF. The purpose of this paper is to report the 

efficacy of these interventions based on HIV-1 transmission, mortality and HIV-free survival until 80 

nine months of age. 



  

 
 

6 

METHODS 

Study Design and Setting: 

This was a non-randomized, interventional cohort study, named “AMATA”, which means 

“milk” in the local language (Kinyarwanda). It was conducted at four government-run health 85 

facilities: one rural health centre (70 km from Kigali, the capital city), one semi-rural health centre 

(15 km from Kigali) and two urban sites in Kigali. Each of these four sites had antenatal care 

services with PMTCT programs in place, providing access to treatment for HIV infection. Routine 

HIV testing and HAART are provided free of charge in Rwanda.  

Study population: 90 

Between May 2005 and January 2007, all HIV-infected pregnant women entering the PMTCT 

programs in these four centres were invited to participate in the study from 28 weeks of gestation. 

The women were counselled about the risk of higher morbidity with FF and the risk of HIV 

through BF during two information prenatal sessions; those consenting to participate were given 

the choice of infant feeding mode at inclusion, prior to delivery.  95 

Interventions  

All enrolled women received HAART from 28 weeks of gestation irrespective of the study 

group. In line with the Rwandan national protocol, pregnant women with CD4 cell count <350 

cells/µL and/or WHO clinical stage 4 were considered eligible for lifelong HAART, consisting (in 

2005) of combined therapy with stavudine(D4T), lamivudine(3TC) and nevirapine(NVP). For the 100 

remainder (WHO clinical stage 1, 2, 3 and CD4 cell count >350/µL), a prophylactic HAART 

regimen containing zidovudine(AZT), 3TC and efavirenz(EFV) was started. EFV was chosen to 

avoid the hepatotoxicity due to NVP for women having high CD4 cell counts[22]. AZT was 

preferred over D4T in prophylactic HAART given its well documented efficacy in PMTCT. 
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After inclusion, those choosing FF had specific education sessions with the counsellors on safe 105 

preparation of formula, which was provided free of charge until six months of age. These women 

were also informed that they would be given an injection of 5 mg oestradiol just after delivery, to 

help suppressing the breast milk production. In the BF group, women were counselled to 

exclusively breastfeed until six months and then to perform rapid weaning. A supplement of 

“sosoma” (mixture of soya, sorghum and maize) was given during the weaning period for one 110 

month and was also given to the FF group. All food supplementation was stopped at seven months 

unless severe malnutrition (weight-for-age below the fifth percentile) was diagnosed, after 

excluding underlying medical problems. We used the Centers for Disease Control and Prevention 

curves[23], as the 2006 international WHO curves[24]  were not available at the start of the study.  

After birth, prophylactic HAART was stopped for the non lifelong eligible women that had opted 115 

for FF unless they became eligible for HAART in between. For BF women, prophylactic HAART 

was given until seven months of age (until one month after weaning) to protect infants against the 

risk of postnatal transmission associated with mixed feeding if abrupt weaning was not done. In 

each case, a backbone of AZT and 3TC was given for seven days after stopping NVP/EFV, to 

reduce the risk of resistance[25]. 120 

Following WHO recommendations, all newborn infants exposed to HIV received NVP 2 mg/kg at 

birth and AZT 4 mg/kg twice-daily for seven days. At six weeks of age, cotrimoxazole was given 

to all infants until nine months of age and continued after for those infected[22].  

 

Follow-up procedures: 125 

Follow-up of mother-infant pairs was done by the AMATA team, consisting of physicians, nurses 

and counsellors. Mother-infant pairs were examined clinically at birth (within 48 hours) and 
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follow-up visits were scheduled at fifteen days, six weeks and three, six, seven and nine months 

post-partum. At each visit, adherence to HAART (pill count and questionnaires) and the feeding 

method were assessed by maternal interview and clinical examination and women were counselled 130 

accordingly. Breast health and feeding techniques were evaluated at each visit. If a breast-fed 

infant had received any liquids or solids even once (with the exception of drugs), they were then 

considered to have received “mixed feeding”, using the WHO definitions[26]. In case of 

problematic or insufficient BF, the need to add additional feeding was discussed and mixed 

feeding was an acceptable option. All women were counselled about family planning; those on an 135 

EFV-containing regimen were given three-monthly progesterone injections.  

All care was provided for free, and transportation costs were reimbursed by the project.  

CD4 cell count and HIV-RNA plasma viral load(VL) of all women were measured at inclusion, at 

delivery (less than 48 hours after having given birth) and at six months postpartum.  

CD4 cell count was done using a FACSCalibur instrument (BD Bioscience, Becton, Dickinson 140 

and company, USA).VL tests were done with the Real-time polymerase chain reaction(PCR) 

testing on COBAS TaqMan® 48 Analyzer (Roche, Switzerland). 

The HIV status of the infant was established with a HIV-1 DNA PCR assay using the Amplicor 

technique (version 1.5, Roche Molecular Systems, Pleasanton, CA). 

  145 

Diagnosis of HIV infection in children: 

HIV DNA PCR tests were performed in children at birth, at six weeks, three months, seven and 

nine months of age. Infants were defined as having been infected in utero if the HIV-1 DNA PCR 

was positive within 48 hours of life and confirmed to be positive in the next test. Transmission was 

considered to have occurred peripartum if a negative result at birth was followed by a positive 150 
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result at six weeks of age. The blood test done at day 15 was stored and performed only in case of 

different results between birth and six weeks PCR tests. Children with a positive HIV DNA PCR 

after day 15 were considered infected through breast milk if blood samples from birth and day 15 

were negative. Every positive HIV test for children was confirmed by a second positive test before 

a final diagnosis of HIV infection was accepted.  155 

Mortality and morbidity data were obtained through hospital inpatient and outpatient records or by 

interview of the family member at each scheduled visits.  

Main Outcome Measures: 

Three main outcomes were measured at nine months of age among the liveborn children: 

- Cumulative incidence of mother-to-child HIV transmission (peri-natal and postnatal) 160 

-Cumulative infant mortality. 

-Cumulative incidence of HIV-free survival: HIV infection or death whichever came first.  

Statistical Analysis: 

Every first-born liveborn child was included in the analysis in an intent-to-feed analysis, 

BF+HAART or FF. The allocation to a feeding group was based on the feeding option chosen 165 

before delivery. All newborns that died before 48 hours of life linked to anoxia and prematurity 

before any feeding were not included in the analysis, to exclude deaths unrelated to the feeding 

option.  The Student t-test, Wilcoxon rank-sum test, χ2 test and Fisher's exact test were used to 

determine differences in means, medians values and proportions between groups. Cumulative 

probability of events in the first nine months of life was calculated using Kaplan-Meier estimates 170 

with 95% Confidence Intervals(CI). This was appropriate since intervals between tests were less 

than three months[27]. Comparisons were made using the log-rank test. Infants who were lost to 

follow-up(LTFU) before reaching study end points were recorded at the date of their last HIV test 
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available. LTFU was defined as having missed planned appointments after having been actively 

sought at home. The timing of acquisition of infection was estimated to have occurred midway 175 

between the dates of the last negative and the first positive test. Determinants for nine-month HIV-

free survival were explored using a Cox model adjusted on  the following variables : infant feeding 

modalities, and co-variants: maternal CD4 count at delivery, time on HAART prior to delivery, 

access to clean water, level of the mother's education, mode of delivery and birth weight and sex 

of the infant. VL at delivery was not included, since data were missing for 18% of women.  180 

Data were entered and stored using Access TM software, data analysis was done with Epi Info 

TM(version 3.3.2), SPSS TM(version 16) and Stata TM(Version 9). 

Sample size 

The main judgement criterion was HIV-free survival, expected to be 95% overall at nine-months 

of age. To be able to detect a 7.5% difference in HIV-free survival (a constant HR of 0.38) with a 185 

power of 80%[28], 205 patients needed to be included in each group. Allowing for 10% LTFU, we 

decided to include at least 225 pregnant women in each group.  

Ethics 

The study was designed and conducted in collaboration with the Rwandan Ministry of Health. 

The National Ethical Committee of Rwanda, having an international registration, approved the 190 

study with annual evaluation of the study progress reports and re-evaluation of the protocol.  

An informed consent has been obtained for all patients included in this cohort.
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RESULTS 

Study population 195 

From May 2005 to January 2007, 562 HIV-positive pregnant women were included in 

the study, of whom 240(42.7%) preferred BF under HAART and 322(57.3%) women chose 

FF. Eleven(2.0%) women were LTFU prior to delivery, and 551 infants were born during 

the study, of whom 11 were twins (second born excluded) and 14(2.5%) were stillborns. 

Overall, five(1.0%) newborns died within 48 h of life (four were premature, and one infant 200 

died on the second day of a neonatal infection that was clinically present at the time of 

birth; the mother had fever during expulsion). None of these five deaths were related to 

feeding exposure and were excluded from further analysis. Therefore 532 mothers-infant 

pairs were included in this analysis (Figure 1).  

Delivery characteristics of these women and infants are summarized in Table 1. Women 205 

choosing BF were slightly younger, had higher CD4 cell count and were less likely to be 

eligible for lifelong HAART than women choosing FF. They had also less access to clean 

water. VL at delivery was similar in both groups but 95(17.8%) VL were missing at 

delivery due to laboratory technical problems. Women in the FF were also more likely to 

have started life-long ART prior to inclusion in the study. Overall, 256(48.1%) women 210 

were on HAART for life after inclusion.  

Tolerance of and adherence to the interventions 

No mother interrupted her HAART treatment, although 11(2.1%) required drug 

substitution due to toxicity, one during pregnancy and ten after delivery. Of all these side 

effects, seven were due to AZT-related anaemia, and two were due to D4T-related 215 
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lipodystrophy. In addition, one woman interrupted EFV treatment due to a severe 

depression and one case of rash due to NVP was observed. No HIV-related deaths were 

reported. Adherence to exclusive BF was very good (94.2%). None of the infants of the 13 

women who practiced mixed feeding were infected.  

Outcomes 220 

Overall, seven children were infected with HIV-1 of which six in utero (three in each 

infant feeding group). Only one child in the BF group became infected between month 3 

and month 7 and no child acquired HIV infection between birth and nine months in the FF 

group. In the BF group, the cumulative probability of HIV-1 transmission at six weeks and 

nine months was 1.3% (95%CI 0.4-4.1%) and 1.8% (95%CI 0.7-4.8%), respectively. In the 225 

FF group, these cumulative probabilities were similar at six weeks and nine months 

estimated to be 1% (95%CI: 0.3-3.0%). Over the first nine months, the probability of HIV-

1 transmission was not statistically different between both groups (log-rank test, P=0.43). 

The one infant who acquired HIV infection in the BF group represented a cumulative risk 

of postnatal infection of 0.5% (95%CI 0.1-3.4%; P=0.24) at nine months of life. Although 230 

the infecting BF mother was receiving HAART, she had been suffering from gastritis with 

severe vomiting from four months post-partum. This, in combination with prolonged 

fasting for religious reasons, made her adherence and drug absorption questionable. Finally, 

while hospitalized for severe vomiting, she suddenly ceased BF at five months. Her plasma 

VL result at six months postpartum showed a VL of 1600 copies/ml.  235 

Overall, by nine months of age, seven(3.1%) children had died in the BF group and 

seventeen(5.6%) in the FF group. For the 22 infants who died before 9 months of age and 

were HIV-negative at birth, a negative PCR result was available for all of them by 3 
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months prior to death. The nine-month cumulative probability of death for the BF group 

was 3.3% (95%CI 1.6-6.9%) and 5.7% (95%CI 3.6-9.2%) for the FF group, with no 240 

statistically significant difference (log-rank test, P=0.20). 

Among the 532 exposed liveborn children, 29 were HIV-1 infected or dead at nine month 

of age. As shown in figure 2, the nine-month cumulative HIV-free survival was 95% 

(95%CI 91-97%) in the BF group and 94% (95%CI 91-96%) in the FF group (log-rank test, 

P=0.66). 245 

After adjustment for potential confounders in the adjusted analysis, no significant 

difference in HIV-free survival was seen between the two intervention groups, with an 

adjusted HR of 1.2 (95%CI 0.5-2.9%) for BF versus FF (Table 2). The only statistically 

significant factors retained were maternal CD4 cell count below 350/µL and birth weight 

below 2.5 kg. If LTFU was considered as dead/infected in a sensitivity analysis, an adjusted 250 

HR of 1.9 (95%CI 0.9-4.0%) for BF compared to FF was found (data not shown). 
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DISCUSSION 

This is the first study reporting the field efficacy of two concomitant PMTCT interventions to 

reduce postnatal transmission of HIV. Whereas FF has been the recommended option in developed 255 

countries, this intervention is not feasible for many African women and carries a higher risk of 

morbidity and mortality in resource-limited settings that needs to be balanced against its benefits 

in preventing postnatal transmission. With the antiretroviral era in Africa since 2004, providing 

HAART to women while BF is another conceivable option, offering a culturally appropriate 

alternative. In our study, following a backbone of maternal HAART according to 2006 WHO 260 

criteria[25], both postnatal approaches were found to be safe and effective, with similar nine-

month HIV-free survival of about 95%. The overall nine-month transmission rate was about 1.3%, 

one of the lowest MTCT rate ever reported from low-income countries[29] and similar to those 

reported from industrialized countries. We attribute this strong effect to the combination of starting 

HAART prior to delivery, antiretroviral prophylaxis to the newborn and continued HAART for six 265 

months while BF.  

In a meta-analysis, the risk of HIV transmission by EBF was estimated around 0.7% per child-

month of BF follow-up[6]. In other recent African studies, the lowest reported rates of 

transmission with EBF by 3-6 months have varied between 1.3 % and 5.6%[2-3, 30-31]. Although 

these studies are difficult to compare directly, our postnatal transmission rate for women BF under 270 

HAART would suggest a significant reduction in postnatal transmission. We found only one other 

published report (DREAM Program), assessing the efficacy of BF combined with maternal 

HAART to reduce postnatal transmission (additional 0.8% postnatal transmission in the BF group 

with HAART), but without a FF comparison group at the same period of time[2].  
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The results with FF were also encouraging, showing an overall mortality lower than in infants born 275 

to HIV-uninfected mothers in Rwanda[32]. The total mortality of children followed in the 

AMATA trial was 4.7% at 9 months, without statistically significant differences between the BF 

and FF groups. This is in contrast with some studies that have shown an overall increased 

mortality in FF infants and we suggest that this is because both studies (DREAM and AMATA) 

were strongly focused on patients’ counseling, education, and good quality of care and adaptation 280 

of the feeding option to the mother's choice.  These data also confirm the importance of postnatal 

follow-up for exposed children, very often neglected when PCR-testing is not available, resulting 

in limited access to care and information.  

   We chose a cohort design instead of a randomized clinical trial to avoid the ethical problems 

associated with a fixed allocation of the infant feeding practices[33]. In addition, this design 285 

helped to assess the mother’s choice of feeding method with FF with a close follow-up and 

education for the preparation of milk. We believe this was a key factor in encouraging good 

adherence[34]. To be able to offer women a culturally acceptable method of feeding, that matched 

HIV transmission rates using FF, resulted in very important public health implications. 

This study had several limitations. First, while adjusting for the cohort design our findings 290 

remained essentially unchanged in multivariate analysis, residual confounding may still be 

possible. Second, these outcomes were obtained within a specific study research setting with high 

quality of care and follow-up. Consequently, these findings could not be generalized to the country 

level. Third, even though the overall tolerance of HAART was very good in this study, toxicity of 

HAART could be problematic in settings with fewer resources for follow-up. 295 

Finally, this study did not have the power to detect small differences in postnatal HIV-1 infection 

or mortality between the two approaches. 
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There are some public health caveats, as well. In most low-income countries, access to HAART 

services is still limited and particularly challenging for pregnant women during the last trimester of 

pregnancy. Even if accessible everywhere, cost implications of dissemination of this PMTCT 300 

model will have to be considered in each country. There is also the potential of an increased risk of 

infection with resistant viruses for those newborns infected while breastfed from mothers taking 

HAART[35]. This issue may become less problematic now since, based on a recent pediatric 

study, WHO currently recommends to treat all young HIV infected children with protease 

inhibitors in case of recent exposure to NVP[36-37].  305 

Several relevant questions remain to be addressed. How will mixed feeding affect the postnatal 

transmission rate, even if HAART is taken? If HAART does protect against transmission during 

mixed feeding, then could HAART be continued for longer periods (e.g. up to 1 year) or during all 

the BF period? It also remains to be seen whether sufficient levels of adherence to prophylactic 

HAART can be achieved to avoid emergence of drug-resistance, especially when HAART is given 310 

for a longer period.  

There may be several alternatives to replacement feedings such as diluted, boiled cow’s milk or 

heated expressed breast milk[38] that might be more easily implemented in remote places where 

provision of HAART or FF can be problematic.  

 315 

We conclude that BF when combined with maternal HAART can be associated with a minimal 

risk of postnatal transmission, similar to the FF one in our cohort, and with HIV transmission rates 

as low as those in high-income countries. A key implication of this study is that women can be 

offered a choice in infant feeding options, both of which could be safe and effective, given regular 

postnatal follow-up and counseling. This information  would be useful in guiding 320 
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recommendations on the safest and best infant feeding modalities according to the different 

African contexts combined with the full spectrum of antiretroviral strategies, including ART for 

those in need.  
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Figure 1: Amata cohort profile. Rwanda, 2005-2007  

 

 

562 ENROLLMENTS 
240 chose breastfeeding (BF) with HAART  
322 chose formula feeding (FF)  
 

551 DELIVERIES 
11 twin deliveries 
Second born twins excluded 

11 lost to follow-up in 
prepartum period 

5 newborns died 
before 2 days  
 

14 stillbirths 

532 infants alive after 2 days  

227 infants on BF  305 infants on FF 

3 children infected at birth 
7 children died 
15 lost to follow-up 
1 infected through FF 
 

3 children infected at birth 
17 children died 
3 lost to follow-up 
0 infected through BF 
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 Figure 2: Kaplan Meier HIV-free survival in infants in the formula and breastfed with 

maternal HAART group. AMATA cohort, Rwanda, 2005-2007 

Number of infants at risk 

Days 30 60 90 120 150 180 210 240 270 

Overall 524 521 519 516 513 512 508 505 503 

p(survival) 0.984 0.979 0.975 0.969 0.964 0.962 0.954 0.949 0.945 

FF 301 298 298 295 293 293 290 288 287 

p(survival) 0.986 0.977 0.977 0.967 0.960 0.960 0.950 0.944 0.940 

BF+ART 223 223 221 221 220 219 218 217 216 

p(survival) 0.982 0.982 0.973 0.973 0.969 0.964 0.960 0.955 0.951 

95% CI          

 CI: Confidence Intervals



  

 
 

27 

 

Table 1: Baseline and delivery characteristics of HIV infected mothers and their liveborn 

infants by infant-feeding group: formula feeding(FF) or breastfeeding(BF) with maternal 

HAART; AMATA cohort, Rwanda, 2005-2007 

  

Overall 

N= 532 

F F    

N= 305 

BF + HAART 

N= 227 P value 

 N % N % N %  

Maternal age  532  305  227   

Median (years) 29  29  28  0.000 

Interquartile range 25-33  26-34  24-32   

WHO clinical stage (N) 532  305  227   

1 & 2 470 88.3% 266 87.2% 204 89.9% 

3 & 4 62 11.7% 39 12.8% 23 10.1% 
0.345 

 Maternal CD4 cell count (N) 471  274  197   

Mean  (/mm3) 461  434  498  0.005 

Interquartile range (/mm3) 279-592  241-545  326-659   

Delivery maternal VL copies  431  247  184   

<40 copies/ml 221 51.3% 126 51.0% 94 51.6% 0.898 

<1000 copies/ml 385 89.3% 225 91.1% 160 86.9% 0.168 

Duration of HAART (N) 523  300  223   

Mean (weeks) 19.5  21.8  16.4  0.766 

Interquartile range (weeks) 7-14  6-15  8-13   

Eligible for HAART (N) 256 48.1% 164 53.8% 92   

Started at enrolment 78 14.7% 42 13.8% 36 15.9% 

Started before enrolment 178 33.5% 122 40.0% 56 24.7% 
0.007 
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Educational level (N) 518  301  217   

None/Primary 461 89.0% 267 88.7% 194 89.4% 

Secondary/University 57 11.0% 34 11.3% 23 10.6% 
0.802 

Water type/source (N) 518  301  217   

Piped indoor 61 11.8% 39 13.0% 22 10.1% 

Public tap 363 70.1% 219 72.8% 144 66.4% 

Source water 85 16.4% 40 13.3% 45 20.7% 

River/Stagnant water 9 1.7% 3 1.0% 6 2.8.% 

0.043 

Electricity at home (N) 520  302  218   

Yes 117 22.5% 74 24.5% 43 19.7% 0.197 

Place of delivery (N) 532  305  227   

Health facilities 485 91.2% 275 90.2% 210 92.5% 

Home 47 8.8% 30 9.8% 17 7.5% 
0.345 

Mode of delivery (N) 532  305  227   

Caesarian section 86 16.2% 47 15.4% 39 17.0% 0.583 

Gestational age ( N) 532  305  227   

Mean (weeks) 39.7  39.5  39.8  0.032 

Interquartile range (Weeks) 39-41  39-41  39-41   

Infant Birth Weight  (N) 532  305  227   

Mean (kg) 3.1  3.1  3.1  0.281 

Interquartile range (kg) 2.8-3.4  2.8-3.4  2.8-3.4   

<2.5 kg 2.6  2.0  6  0.038 

Infant sex (N) 532  305  227   

Female 262 49.2% 152 49.8% 111 48.9% 0.830 
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Table 2: Multivariate Cox model analysis to assess the correlates of HIV infection or death within 

the first nine months of life in, Rwanda, 2005-2007 (N=465)a 

  HR b P Adjusted HRb P 

 
Infant feeding group     

Formula feeding (FF) 1  1  

Breastfeeding (BF) 1.0 (0.4-2.3) 0.99 1.2 (0.5-1.9) 0.68 

Baseline CD4 count at enrolment     

> 350 cells/µL 1  1  

≤ 350 cells/µL 2.6 (1.1.6.0) 0.03 2.7 (1.1-6.4) 0.02 

Time on HAART prior to delivery     

> 2 months 1  1  

≤  2 months 1.4 (0.6-3.2) 0.45 1.3 (0.5-3.0) 0.55 

Access to running water     

Yes 1  1  

No 2.9 (0.4-21.7) 0.30 2.4 (0.3-18.8) 0.39 

Education     

Post primary  1  1  

None/Primary 2.4 (0.7-8.1) 0.16 2.2 (0.6-7.6) 0.22 

Caesarian section     

Yes 1  1  

No 4.0 (0.5-30.0) 0.17 3.8 (0.5-28.6) 0.19 

Infant sex     

Female 1  1  

Male 2.0 (0.8-5.0) 0.12 2.3 (0.9-5.7) 0.08 

Infant birth weight      

> 2.5 kg 1  1  

≤ 2.5 kg 3.2 (1.2-8.6) 0.02 3.3 (1.1-9.4) 0.03 

 a Excluding 67 mother-infant pairs with missing data     b HR: hazard ratio (95% confidence interval) 


