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Within 3 days after delivery (Time 0) and  
1 week after delivery (Time 7) blood and 
breastmilk samples were collected from all 
women.  
One ml of breastmilk was separated and 
stored. 
The remaining 9 mls were centrifuged at 
1000 g x 10 minutes. The lipid layer and 
the supernatant were separated and 
stored. 
HIV-1 RNA levels were measured by 
Amplicor UltraSensitive HIV-1 Monitor 
(Roche Molecular Diagnostics, version 1.5) 
with a lower detection limit of  50 
copies/ml. 
Concentrations of nevirapine, lamivudine
and zidovudine were determined by 
separate specific and validated HPLC 
assays coupled with UV detection. 
Drugs were extracted from plasma and 
milk samples by protein precipitation (NVP 
and 3TC) or liquid-liquid extraction (AZT).

The study was conducted in Mozambique. Two groups of HIV-positive pregnant women were 
enrolled. Group A included women attending the AnteNatal Clinic in Matola, Maputo which is 
part of the DREAM (Drug Resource Enhancement against AIDS and Malnutrition) program 
designed and managed by the Community of  S. Egidio (faith-based italian non-governmental 
organization). Group B included women attending the AnteNatal Clinic in Mashava, Maputo 
where routine HIV testing is not performed and antiretroviral prophylaxis is not administered 
to pregnant women. 

Breastfeeding-associated transmission accounts for a significant proportion of HIV pediatric infections in resource-limited countries.  Since 
replacement feeding is a feasible option only for a minority of women in those countries, there is an urgent need to develop strategies that 
could allow breastfeeding without being associated with the risk of transmission. The administration of antiretroviral combination prophylaxis to 
lactating women represents a possible option. In order to obtain information to design a clinical study to assess the safety and efficacy of this 
strategy we conducted a pilot study  with two objectives : first, to compare breastmilk viral load of women receiving antiretroviral therapy with 
that of untreated women; second, to determine the concentrations of antiretroviral drugs in plasma and breastmilk of treated women. 

INTRODUCTION

PARTICIPANTS CHARACTERISTICS METHODS

STUDY DESIGN

GROUP A

40 HIV + pregnant women

Maternal HAART Prophylaxis:

ZDV (or d4T) + 3TC + NVP from 28th wks of 
gestation 

to 1 month postpartum 

Infant Prophylaxis:
1 SD NVP within 72 h

GROUP B
40 HIV + pregnant women

Maternal Prophylaxis:

None

HIV  test at delivery

Infant Prophylaxis:
1 SD NVP within 72 h

After 1 month postpartum women meeting the 2003 WHO 
criteria for treatment continued therapy

ALL WOMEN INSTRUCTED NOT  TO BREASTFEED THEIR INFANTS AND FREE  ALL WOMEN INSTRUCTED NOT  TO BREASTFEED THEIR INFANTS AND FREE  FORMULA FORMULA 
FEEDING PROVIDED FEEDING PROVIDED 

FOR 7 DAYS AFTER DELIVERY BREASTMILK WAS MANUALLY EXPRESSED  5 TFOR 7 DAYS AFTER DELIVERY BREASTMILK WAS MANUALLY EXPRESSED  5 TIMES/day AND IMES/day AND 
COLLECTEDCOLLECTED

TABLE 1 Patients characteristics GROUP A 
(HAART TREATED)

GROUP  B 
(UNTREATED)

N. 40 40

Age, median 
(range)

25
(15-38)

26
(18-39)

WHO stage        I 38 38

II 2 2

Regimen      ZDV + 3TC + NVP 34 -

d4T + 3TC + NVP 6 -

Days of therapy, median
(range)

85
(4-165)

-

Pre-HAART HIV-RNA plasma, median log
(range)

4.2
(2.5-5.7)

-

Pre-HAART CD4+ cell count/mm3, median
(range)

538
(99-1728)

-

CD4+ cell count at delivery, median
(range)

551
(183-1291)

347
(28-1091)

Hb at delivery, median
(range)

10.8
(6.6-14.7)

10.5
(5.6-14.8)

After delivery  women were enrolled in the DREAM program

HIV-RNA levels in plasma and in all breastmilk fractions were significantly 
lower         (p <0.001)  in group A in comparison to group B at both study 
timepoints (Figures 1 and 2).  There was no significant difference in the 
HIV-RNA levels among the different fractions of breastmilk in both groups 
of women. 
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The proportion of women with HIV-RNA < 400 copies/ml in plasma and in  
breastmilk was significantly higher in group  A  at  both  study timepoints
(Figure 3).
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Table 2 reports the antiretroviral concentrations (at a median of 6 h after last 
dose of ARVs) in plasma and  breastmilk at the two study timepoints.  Overall, 
median breastmilk concentrations of nevirapine, lamivudine and zidovudine
were 0.6, 1.8 and 1.1 times, respectively, those in maternal plasma. 

In a multivariate model including CD4+ count, haemoglobin level and receipt of  HAART, antiretroviral therapy use showed to be the strongest predictive variable 
associated with a level of  HIV-RNA < 400 copies/ml in breastmilk at time 7 ( p< 0.001). Levels of CD4+ cells were also significantly associated (p=0.02).
Among women receiving treatment, those with HIV-RNA < 400 copies/ml in both  breastmilk samples had a lower pre-HAART viral load and a lower plasma HIV-RNA at 
delivery in comparison to women with HIV-RNA > 400 copies/ml in breastmilk (p < 0.0001 for pre-HAART viral load and p < 0.0001 for viral load at delivery).

TABLE 2
Maternal plasma 
concentrations,

mcg/ml

Breastmilk
concentrations, 

mcg/ml
Breastmilk/plasma ratio,  

NVP     
T0

mean
median

3.1
2.9

2.3
2.5

0.8
0.7

T7
mean
median

3.9
4.0

2.2
2.1

0.6
0.6

3TC    
T0
mean
m edian

0.2
< 0.01

0.4
0.2

3.3
1.2

T7
mean
median

0.4
0.1

0.4
0.3

2.9
2.3

ZDV
T0
mean
median

0.1
< 0.02

0.1
< 0.02

0.9
0.9

T7
mean
median

0.2
< 0.02

0.1
< 0.02

1.0
1.1

In our pilot study we have shown that the breastmilk HIV-RNA levels  
of the women receiving triple combination prophylaxis for 
approximately 3 months during pregnancy and after delivery were 
significantly lower than the corresponding levels in the untreated 
women. Also, the proportion of women with undetectable breastmilk
viral load was significantly higher in the treated women.  
Our data support the role of maternal HAART prophylaxis in 
preventing breastfeeding-associated transmission. However, only 
future clinical studies will determine if the observed decrease in 
breastmilk viral load will translate in a significant reduction of 
postnatal transmission.

CONCLUSIONS
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TABLE 2 Maternal plasma concentrations,
mcg/ml

Breastmilk concentrations, 
mcg/ml Breastmilk/plasma ratio,  

NVP     

T0
mean

median
3.1
2.9

2.3
2.5

0.8
0.7

T7
mean
median

3.9
4.0
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2.1

0.6
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2.3

ZDV

T0
mean
median

0.1
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0.1
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0.9
0.9

T7
mean
median

0.2
< 0.02

0.1
< 0.02

1.0
1.1
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