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Background 

Recent research developments have led to a revision in the World Health Organization (WHO) 

guidelines for antiretroviral (ARV) drug use by HIV-infected pregnant and breastfeeding women for 

maternal health and prevention of mother-to-child HIV transmission (PMTCT) in resource-limited 

countries.  The availability of highly effective interventions to prevent perinatal and breast milk 

mother-to-child HIV transmission (MTCT) has led to a new goal of virtual elimination of MTCT 

globally by 2015, defined as reducing overall MTCT in resource-limited settings to <5% and <30 

000 new infant infections yearly. The revised 2010 WHO guidelines emphasize the importance of 

initiating lifelong combination antiretroviral therapy (ART) for HIV-infected pregnant women with 

CD4 counts <350 cells/mm
3
or WHO stage 3 or 4 clinical disease. For women who do not yet need 

ART for their own health, a choice of two ARV prophylaxis options for PMTCT is recommended. 

Prophylaxis options include the time-limited use of antepartum zidovudine (AZT) plus intrapartum 

single-dose nevirapine (sdNVP) and daily infant NVP through 12 months of breastfeeding (Option 

A), or use of a maternal triple ARV drug regimen during pregnancy and through 12 months of 

breastfeeding (Option B). 

While WHO increased its immunological threshold for ART initiation from a CD4 count <200 to 

<350 cells/mm
3
 in 2010, the optimal criteria for ART initiation in resource-limited settings remains 

controversial; some observational studies in higher-resource settings suggest a benefit to initiation of 

ART at higher CD4 cell counts (e.g. CD4 count <500 cells/mm
3
) while others do not.

1,2,3
 New 

research indicates that initiation of ART in individuals with CD4 counts <550 cells/mm
3
 can reduce 

sexual transmission of HIV among serodiscordant couples.
4
 These data have led to a consideration of 

initiating lifelong ART in all pregnant women regardless of CD4 cell count. However, in resource-

limited countries, there are significant limitations on the number of available ARV drugs, and the 

challenge in these settings is to balance the benefits of starting ART early in pregnant women with 

the risks of ARV drug toxicity to the mother and fetus/infant in pregnancy and breastfeeding; costs 

and health system burden; issues related to adherence, resistance, ART failure and availability of 

future treatment options; and assuring treatment availability for all individuals who meet current 

treatment guidelines.   

There is no debate regarding the need to provide ART to women who meet current WHO criteria for 

treatment; 92% of maternal mortality and 88% of perinatal and postnatal MTCT occur in this group 

of women.
5
 However, there remain critical research gaps that need to be addressed to enable 

evidence-based decisions about optimal ARV use for PMTCT in women who do not meet current 

WHO ART eligibility criteria. In the next four years, results of several clinical trials and 

observational studies will become available, which will help to fill many of these research gaps. The 

“scientific map” discussed below will briefly review these studies and the timeline for their results. 

Remaining research gaps will also be briefly discussed. 

Evidence basis for the WHO 2010 guidelines for pregnant and breastfeeding women 
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Initiation of ART is recommended for all HIV-infected pregnant women with a CD4 cell count ≤350 

cells/mm
3
, irrespective of WHO clinical staging, and all women with WHO clinical stage 3 or 4 

disease, irrespective of CD4 cell count. This group is at highest risk for MTCT and maternal mortality, 

and hence treatment affects outcome for both mother and child. Thus, the intervention that would 

have the most substantial impact on both maternal mortality and infant HIV infection is to initiate 

ART among pregnant and lactating HIV-infected women who meet current WHO criteria for 

treatment.     

All HIV-infected pregnant women who are not in need of ART for their own health require an 

effective ARV prophylaxis strategy for PMTCT. ARV prophylaxis should be started from as early as 

14 weeks of gestation or as soon as possible thereafter if women present later in pregnancy or in 

labour or at delivery. In breastfeeding women, prophylaxis should continue during the breastfeeding 

period, currently recommended to be up to 12 months (exclusive breastfeeding for six months 

followed by continued breastfeeding with complementary foods through 12 months).  

Based on the available data, the 2010 WHO guidelines recommend a choice of one of two apparently 

equally efficacious ARV prophylaxis options for all HIV-infected pregnant women who are not in 

need of ART for their own health, as both options provide significant reduction in the MTCT risk 

(Table 1). 

Table 1.  WHO 2010 guidelines for prophylaxis of MTCT  

Option A                                                     

Maternal AZT/sdNVP + infant NVP 

prophylaxis 

 Option B                                                      

Maternal triple ARV prophylaxis 

Mother 

Antepartum: AZT starting as early as 14 weeks 

of gestation  

 

Intrapartum*:  sd NVP at onset of labuor and 

initiation of daily AZT/3TC until 7 days 

postpartum 

 

* If maternal AZT was provided for >4 weeks 

antenatally, sdNVP and AZT/3TC “tail” can be 

omitted, and only AZT given in labour. 

 Mother 

Antepartum:  Triple ARV prophylaxis starting 

as early as 14 weeks of gestation. Regimen 

choice: 

AZT+3TC+LPV/r or  

AZT+3TC+ABC or  

AZT+3TC or TDF+3TC (or FTC) + EFV  

 

Intrapartum: Same regimen 

 

Postpartum:  Same regimen continued until 1 

week after exposure to breast milk has ended. 

Infant 

Breastfeeding infant 

Daily NVP from birth until 1 week after 

exposure to breast milk has ended (or a 

minimum of 4–6 weeks following birth)  

 

Infants receiving replacement feeding only 

Daily NVP or single-dose NVP plus daily AZT 

from birth until 4–6 weeks of age 

 Infant 

Daily NVP or daily AZT from birth until 4–6 

weeks of age (irrespective of mode of infant 

feeding) 

AZT zidovudine; sdNVP single-dose nevirapine; 3TC lamivudine; LPV lopinavir; r ritonavir; ABC abacavir; FTC 

emtricitabine; EFV efavirenz; TDF tenofovir disoproxil fumarate 
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No trials have directly compared the efficacy of Option A vs B for PMTCT in women with higher 

CD4 cell counts. The Kesho Bora trial compared triple ARV prophylaxis with zidovudine (AZT) 

plus single-dose nevirapine (sdNVP) prophylaxis, both started at 28 weeks’ gestation or later in 

African women with CD4 cell counts of 200–500 cells/mm
3
,
6 The women in the triple drug arm 

continued the drugs until breastfeeding ceased at 6 months, while those in the AZT arm did not 

receive any postnatal prophylaxis after 1 week.  MTCT at birth was similar in women randomized to 

the triple drug regimen (1.8%, 95% CI 0.9%–3.7%) and those randomized to AZT plus sdNVP 

(2.5%, 95% CI 1.3%–4.6%), suggesting similar efficacy in preventing in utero MTCT. After age 1 

month, the triple drug arm had significantly lower MTCT, but this reflects maternal triple drug 

prophylaxis compared to no postnatal prophylaxis. Of note, for women with CD4 count 350–500 

cells/mm
3
, MTCT at birth was identical; 1.7% in each arm. However, the study was not powered to 

address equivalence between regimens in preventing in utero infection in women with higher CD4 

cell counts, and the mean duration of antepartum drugs was only 6 weeks. 

The two postnatal prophylaxis regimens, infant NVP (Option A) and maternal triple ARV 

prophylaxis (Option B) have been compared in only one trial. In the BAN trial, Malawian women 

with baseline CD4 counts >250 cells/mm
3
 were enrolled at the time of delivery, and breastfeeding 

mother/infant pairs were randomized to one of three arms: a control arm of intrapartum sdNVP plus 

1 week AZT/lamivudine (3TC), or the control regimen plus 6 months of infant NVP or maternal 

triple drug prophylaxis.
7
 Postnatal MTCT at 6 months was significantly lower in the infant NVP and 

maternal triple drug prophylaxis arms than the control arm, but was similar in the two experimental 

arms – 2.9% (95% CI 1.9%–4.4%) with triple drugs and 1.7% (1.0%–2.9%) with infant NVP. If 

maternal prophylaxis with triple drug regimens is first started in the postpartum period or late in 

pregnancy, it may be less effective than infant prophylaxis because it takes several weeks to months 

before full viral suppression in breast milk is achieved, thus efficacy against early breast milk MTCT 

may be decreased. 

There are no randomized clinical trial data yet that directly compare the full Option A and Option B 

and their relative benefits in terms of efficacy, safety, feasibility and cost effectiveness. The choice 

among these options is complex; there are multiple objectives of ARV use in pregnancy and 

lactation, which are sometimes conflicting. These include optimizing PMTCT, optimizing maternal 

and infant health, minimizing side-effects to the woman and her infant, preserving future ART 

options for the woman (and infected infants), and maximizing overall benefit to the population, given 

fixed and limited resources. There are advantages and disadvantages of both options (Tables 2 and 

3). 

Table 2. Option A (AZT/sdNVP + infant NVP prophylaxis): expected benefits vs uncertainties/risks 

Option A: Maternal AZT/sdNVP + infant NVP prophylaxis 

Expected benefits Uncertainties/risks 

 Significant reduction in MTCT  

 Low rate of infant adverse events 

 Long NVP half-life allows infant to miss dose 
while maintaining adequate drug levels, 

providing an adherence “safety net” 

 No extended exposure of mother to ARV 
during duration of breastfeeding 

 No concern re: stopping prolonged triple drug 

prophylaxis 

 Less monitoring 

 Less expensive  

 More complex regimen to administer 

 CD4 count needed to make decision for ART 
vs prophylaxis 

 Small risk of NNRTI resistance in mother with 
sdNVP if NRTI tail is given 

 NNRTI resistance likely in infant should 
infection occur despite prophylaxis 

 Safety, effectiveness and feasibility of daily 

infant NVP beyond age 6 months is unknown 

 Maternal and infant acceptability of daily infant 
prophylaxis for a long period and acceptability 

in programme settings is unknown 
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sdNVP single-dose nevirapine; NRTI nucleoside reverse transcriptase inhibitor; NNRTI non- nucleoside reverse 

transcriptase inhibitor 

Table 3. Option B (maternal triple ARV prophylaxis): expected benefits vs uncertainties/risks 

Option B: Maternal Triple ARV Prophylaxis 

Expected benefits Uncertainties/risks 

 Significant reduction in MTCT  

 Low rate of infant adverse events (however, 
possible increase in infant anaemia)  

 Possibly easier to implement universal 
approach, if all HIV-infected pregnant women 

receive triple ARV drugs  

 No change in regimen between antepartum and 
postpartum periods  

 May improve maternal health during the period 
she is receiving the regimen  

 Reduces sexual transmission in serodiscordant 

partners 

 

 Regimen choice problematic; safety data in 

pregnancy are limited (e.g. NVP hepatic 

toxicity with CD4 >250 cells/mm3; safety of 

TDF and EFV in pregnancy/breastfeeding; 
possible association of prematurity and triple 

ARV, especially PI-based)  

 Maternal risks of stopping after prolonged 

triple ARV prophylaxis (still need CD4 count 
monitoring)  

 Potential maternal ARV resistance if not 

adherent; multidrug resistance possible in 

infected infants 

 Potential infant toxicity from drug ingestion in 

breast milk 

 Increased health service burden  

 Timing of maternal ARV important, as if start 
late in pregnancy or at delivery may not be 

protective for early breast milk MTCT 

 Maternal acceptability of prolonged triple 
ARVs and acceptability in programme settings  

NVP nevirapine; TDF tenofovir disoproxil fumarate; EFV efavirenz; PI protease inhibitor 

There is similar complexity in programme implementation. Baseline evaluations, prescription of 

drugs and refills, and adherence counselling are similar. With Option A, maternal CD4 count is 

needed to determine whether the woman should receive ART or prophylaxis, although the regimen 

could be initiated pending CD4 results. With Option B, maternal CD4 count is needed to determine 

whether the woman should continue the triple ARV regimen after the risk of MTCT has ceased, 

although the regimen could again be initiated pending CD4 results. Option A requires the additional 

prescription and administration of intrapartum sdNVP and 1 week AZT/3TC “tail”, which adds 

complexity. For Option B, the choice of triple ARV regimen is complicated by NVP toxicity in 

women with CD4 count >250 cells/mm
3 

and limited data on safety in pregnancy and breastfeeding of 

drugs other than AZT and 3TC, particularly for tenofovir (TDF) and efavirenz (EFV). In the U.S., 

pregnant women with CD4 count >250 cells/mm
3
 receive protease inhibitor (PI)-based regimens. 

Some data suggest an increase in prematurity with PI regimens, which may be more problematic in 

low- than high-resource settings.
8
 Postpartum, infant ARV prescription is required for both options. 

If the triple drug regimen includes EFV and is continued postpartum, appropriate contraception is 

needed. Additionally, women receiving triple drug regimens may require special assistance with 

adherence postpartum.  In a meta-analysis of 48 studies on ART adherence in pregnant and 

postpartum women in high-, mid- and low-resource countries, adherence was 65.2% (95% CI 59%–

71%): 69.1% (95% CI 63%–75%) in antepartum and 50.3% (95% CI 34%–66%) in postpartum 

women (P=0.009), significantly below the 90% recommended for adequate viral suppression.
9
 

Preliminary data on option choice for PMTCT prophylaxis from 28 selected countries in Africa and 

Asia in 2011 is available.
10

 In Africa, ~65% of 17 countries have chosen Option A and 35% Option 

B, although two may change from Option A to Option B.  In Asia, 55% of 11 countries have chosen 

Option B and 45% Option A. 
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Science roadmap through 2016 (see Appendix for timeline for trial results) 

There are seven ongoing trials related to PMTCT, which will have results available in the next four 

to five years to inform guidelines. 

 Lopinavir–ritonavir for PMTCT in Africa: Results from this observational study were 

presented at the 2011 ICAAC.
11

  AZT/3TC/lopinavir-ritonavir (LPV-r) was provided to HIV-

infected pregnant women through 12 months of breastfeeding in Zambia. The study confirmed 

low transmission rates with triple drug prophylaxis: overall MTCT was 3%, with 1.6% occurring 

between the ages of 6 and 12 months. Adherence and safety data were not provided (although 

mean gestational age at birth was 37.9 months so may have had some preterm infants), and there 

was no control group. These are first data on prolonged maternal triple drugs through 12 months 

of breastfeeding. 

                          

Study 

               

Antepartum 

         

Intrapartum 

Postpartum 

mother 

Postpartum  

infant 

                                 

Comments 

LPV/r for PMTCT in 
Africa 

 (NCT 01088516) 

 Zambia 

 Observational 
study, 
breastfeeding 

(BF) 

 N=279 enrolled 

btn 12/2008 to 
12/2009; 225 
delivered 230 
infants, 9 
stillbirths 

 CD4 <350 60% 

14–30 weeks 
gestation 

 
AZT/3TC/LPV/r 

 
 

 
AZT/3TC/LPV/r 
+  sdNVP 

During 
breastfeeding  

 
AZT/3TC/LPV/r 

 
 

 
sdNVP plus 
AZT x 5 days 

 Results ICAAC 

Sept 2011 

 Overall MTCT at 

12 months 3%  
-  Birth, 1/215 (0.5%) 
- 6 weeks, 2/214 

(0.9%) 

- 6 months (exclusive 
BF) 0/191 (0%) 

- 6–12 months (BF + 
complementary 
food) 3/186 (1.6%) 

AZT zidovudine; sdNVP single-dose nevirapine; 3TC lamivudine; LPV lopinavir; r ritonavir;  

 

 Zambia pilot triple ARV PMTCT programme: In 2012, results from a community-based 

evaluation of a triple ARV PMTCT pilot programme in four community clinics in Zambia will 

be available. HIV incidence and HIV-free survival will be evaluated by community-based testing 

of infants aged <2 years in four communities before/after implementation of a triple ARV 

PMTCT programme.  This study will provide population-based impact of universal triple ARV 

prophylaxis. 

                          

Study 

                

Antepartum 

         

Intrapartum 

Postpartum 

mother 

Postpartum  

infant 

                                 

Comments 

Zambia Pilot 
Programme  
(NCT 00753324) 

 Zambia 

 Observational, BF 

 4 clinics will 

provide triple 
ARV for PMTCT, 
N=160 

 “Before–after” 

community 
survey to evaluate 
HIV-free survival 
based on 

28 weeks gestation 
 
 
Pilot clinics 
 

AZT/3TC/NVP or 
LPV/r (depending 
on CD4 count 
 
Control clinics 
(“active 
comparator”): 
 

AZT 

 
 
 
Pilot clinics 
 

AZT/3TC/NVP 
or LPV/r 
 
 
Control clinics 
 
 
 

AZT/sdNVP 

Breastfeeding to 
12 months 
 
Pilot clinics 
 

AZT/3TC/NVP 
or LPV/r 
 
 
Control clinics 
 
 
 

AZT/3TC tail x1 

 
 
 
Pilot clinics 
 

sdNVP + AZT x        
1 week 
 
 
Control clinics 
 
 
 

sdNVP plus  

 End-point:  infant 

HIV infection and 
survival 

 Currently in 2nd 

round survey in 4th 
community 

 “Active 

comparator” 
communities where 
AZT/ sdNVP are 
standard will be 
evaluated (but no 

infant prophylaxis?) 
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maternal–infant 
HIV testing 

week? AZT x 1 week?  To complete 7/2012 

AZT zidovudine; sdNVP single-dose nevirapine; 3TC lamivudine; LPV lopinavir; r ritonavir  

 

 ANRS 12174: In 2013, results from the infant post-exposure prophylaxis (PEP) ANRS 12174 

randomized trial will be available. In this four-country African study, mothers who are not 

eligible for ART receive the national programme PMTCT prophylaxis regimen, their infants 

receive sdNVP, and then infants are randomized to daily 3TC or LPV/r for up to 12 months of 

breastfeeding. This will be the first study to provide  data on the efficacy and safety of prolonged 

infant prophylaxis for 12 months as currently recommended by WHO (only 6-month regimens 

have been studied to date). 

                          

Study 

                

Antepartum 

         

Intrapartum 

Postpartum 

mother 

Postpartum  

infant 

                                 

Comments 

ANRS 1217`4-PEP 
(NCT00640263) 

 Burkina Faso, 

South Africa, 
Uganda, Zambia  

 Randomized trial, 

BF 

 Comparing infant 

prophylaxis with 
LPV/r vs 3TC 
during BF for 50 
weeks  

 N=1500  

 

Mother not eligible 
for ART - receives 
national PMTCT 
programme 
 
 
 

 
National 
PMTCT 
programme 
 

 
National 
PMTCT 
programme 
 

 
sdNVP at birth 
to all infants, 
then 
randomized: 
 
Arm 1:   

3TC from day 7 
to 50 weeks (1 
week post 
cessation BF) 
 
Arm 2:  
LPV/r from day 
7 to 50 weeks (1 

week post 
cessation BF) 

 End-point: MTCT 

between age 7 days 
and 50 weeks (in 
infants uninfected 
at birth) 

 2/3 enrolled; 

enrolment will 
close 4/30/2012 

 Last child 

completes 12 
months follow up 
4/2013 

 Results available by 

mid-2013 

 Interim analysis 

planned in Jan–Feb 
2012  

sdNVP single-dose nevirapine; 3TC lamivudine; LPV lopinavir; r ritonavir  

 

 PHPT-5: In 2013, results from PHPT-5 will be available. PHPT-5 was originally a three-arm 

study comparing AZT plus maternal/infant sdNVP, AZT plus infant sdNVP only, and 

AZT/LPV/r. When Thailand changed PMTCT guidelines to triple ARV prophylaxis, these arms 

were stopped – MTCT rates were not significantly different: AZT + mom/baby sdNVP, 3.6% 

(95% CI 1–8%); AZT+ infant sdNVP, 1.6% (95% CI 0.2–6%); AZT/LPV/r, 1.4% (955 CI 0.2–

5%). Shorter duration of antepartum ARV was associated with increased risk of MTCT; the 

study was redesigned to a single arm to evaluate an intensification regimen when women receive 

<8 weeks of antepartum triple ARV; in addition to the triple ARV, mothers receive intrapartum 

sdNVP, and infants receive intensified prophylaxis. This will address optimization of PMTCT in 

late presenters in the formula-feeding population. 

                          

Study 

                

Antepartum 

         

Intrapartum 

Postpartum 

mother 

Postpartum  

infant 

                                 

Comments 

PHPT-5  
(NCT00409591) 

 Thailand 

 Observational, 

single arm, 
formula feeding 

 Evaluating 

AZT/3TC/LPV/r 
(current standard of 

care) 

If <8 weeks ART 
before delivery: 

 
AZT/3TC/LPV/r 
plus sdNVP 
 
 

If <8 weeks ART 
before delivery: 

 
AZT/3TC/LPV/r 
x 1 month; CD4 
>350 stop, <350 
continue 

If <8 weeks ART 
before delivery: 

 
AZT/3TC/NVP 
x 2 weeks, then 
AZT/3TC for 2 
additional weeks 

 3 interim analyses 

 Stopping rules:  

– Futility: >80% 
probability no 
decrease in 
intrapartum 
MTCT; 
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“intensification” 
if receive <8 
week anetpartum 
ART to reduce 

intrapartum  
MTCT 

  N=410 

 
If >8 weeks ART 
before delivery 
(observational) 

 
AZT/3TC/LPV/r 

 
If >8 weeks ART 
before delivery 
(observational) 

 
Postpartum, CD4 
>350 stop, <350 
continue  

 
If >8 weeks ART 
before delivery 
(observational) 

 
AZT x 4 weeks 

– Efficacy: >80% 
probability >50% 
efficacy 
(hypothesized 

0.8% with 
intensified triple 
ARV vs 2.6% 
with historical 
triple ARV alone) 

AZT zidovudine; sdNVP single-dose nevirapine; 3TC lamivudine; LPV lopinavir; r ritonavir  

 

 PROMOTE (Prevention of Malaria and HIV Disease in Tororo): Also in 2013, results from 

the PROMOTE trial will be available. This study randomizes HIV-infected pregnant women 

living in a malaria-endemic area to a triple ARV regimen that is either PI-based 

(AZT/3TC/LPV/r) or NNRTI-based (AZT/3TC/EFV) during pregnancy and breastfeeding up to 

12 months. The primary objective is to evaluate malaria incidence in the women by study 

regimen. While not primary end-points, the study will also evaluate the safety of the two triple 

ARV regimens and MTCT rates.   

                          

Study 

                

Antepartum 

         

Intrapartum 

Postpartum 

mother 

Postpartum  

infant 

                                 

Comments 

PROMOTE  

(NCT00993031) 

 Uganda 

 Randomized trial, 

BF 

 PI vs NNRTI 

triple ARV and 
malaria incidence 
in pregnant/ 

postpartum  
women 

 N=500 

 

12–28 weeks 

gestation 
 
Arm 1:  
AZT/3TC/LPV/r 
 
Arm 2:  
AZT/3TC/EFV 

 

 
 
Arm 1:  
AZT/3TC/LPV/r 
 
Arm 2:  
AZT/3TC/EFV 

Through 12 

months BF 
 
Arm 1:  
AZT/3TC/LPV/r 
 
Arm 2:  
AZT/3TC/EFV 

All infants 

receive daily 
NVP from birth 
to 6 weeks 

 Primary end-

points are malaria 
but will evaluate 
HIV MTCT, mom 

CD4 and RNA, 
and toxicity/ 
pregnancy 
outcome 

 Enrolling: 270 as 

of  9/2011 

 First interim 

analysis 2012; 
final analysis 
2013 

AZT zidovudine; sdNVP single-dose nevirapine; 3TC lamivudine; LPV lopinavir; r ritonavir; EFV efavirenz; NNRTI 

non-nucleoside reverse transcriptase inhibitor  

 

 Safety study of TDF-containing triple regimen for PMTCT of HIV and hepatitis B (HBV) 

(TiP):  In 2014, the TiP trial results from China will be available. This study will enrol 80 

pregnant HIV/HBV coinfected women, who are randomized to two different triple ARV 

regimens:  AZT/3TC/LPV/r or TDF/FTC/LPV/r. The primary end-point of the study will be the 

safety of TDF in the 40 pregnant women who receive it and in their infants; secondary end-points 

include MTCT of HIV and HBV, and safety of discontinuation of triple ARVs in HIV/HBV 

coinfected women postpartum. 

                          

Study 

                

Antepartum 

         

Intrapartum 

Postpartum 

mother 

Postpartum  

infant 

                                 

Comments 

TiP  
(NCT 01125696) 

 China 

 Randomized trial, 

formula feeding 

14–28 weeks 
gestation 

 
Arm 1:  
TDF/3TC/LPV/r 

 
 

 
Arm 1:  
TDF/3TC/LPV/r 

 
 

 
If CD4 <350 
continue ARV 

 
 

 
All infants 
receive AZT x 6 

 Primary end-point 

safety (DXA, 
stopping 
postpartum); PK 
TDF 
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 Comparing 

AZT/3TC vs 
TDF/3TC dual 
NRTI backbone 
in triple ARV 
PMTCT regimen 

in HIV/HBV 
coinfected women 

 N= 80 women 

with HIV/HBV 
coinfection 
 

 
Arm 2:  
AZT/3TC/LPV/r 

 
Arm 2:  
AZT/3TC/LPV/r 

regimen; if >350, 
stop ARV 
regimen 
 

 

weeks 
 

 Secondary:  12 

months HIV and 
HBV MTCT; 
HBV viral load; 
ARV drug 
resistance (HIV, 

HBV) 

 Opened to 
enrolment 9/2011 

 F/U through 12 
months 
postpartum 

 Estimated 
completion 

3/2014 

AZT zidovudine; 3TC lamivudine; LPV lopinavir; r ritonavir; TDF tenofovir disoproxil fumarate; NRTI nucleoside 

reverse transcriptase inhibitor; DXA dual-energy X-ray absorptiometry; PK pharmacokinetics 

 

 PROMISE/IMPAACT P1077 (Promoting Maternal Infant Survival Everywhere):  

PROMISE/IMPAACT P1077 is designed to address in an integrated fashion four critical 

questions facing HIV-infected pregnant and postpartum women who do not yet require treatment 

for their own health, and their infants: 
1) Will an antenatal maternal triple ARV regimen be more effective than AZT/sdNVP in reducing the risk of in 

utero and intrapartum MTCT and will it be safe? (Antepartum component) 

2) Will a postpartum maternal triple ARV regimen given for the duration of breastfeeding (to 18 months) be more 

effective than infant NVP prophylaxis in reducing the risk of postnatal MTCT and will the interventions be 

safe? (Postpartum component) 

3) Will stopping a maternal triple ARV regimen given solely for PMTCT in HIV-infected women with higher CD4 

counts (>350 cells/mm3) either at delivery or at the cessation of breastfeeding be deleterious to the mothers’ 

health and disease progression?  (Maternal health component) 

4) Will continuation of co-trimoxazole (CTX) prophylaxis through 18 months among HIV-exposed but uninfected 

infants weaned at <12 months decrease infant mortality and infectious morbidity?  (Infant health component)  

The overall PROMISE protocol has four separate sequential interventional components to 

address each of these four questions. Due to variations in the standard of care for HIV-infected 

pregnant and postpartum women and their infants at different IMPAACT trials sites globally, not 

all of these questions are relevant at all sites of the network. Therefore, three versions of the 

PROMISE protocol have been developed, each containing only those components relevant to the 

different settings of the IMPAACT network. One version, P1077BF, is designed for areas of the 

world where HIV-infected women are advised to breastfeed, and addresses all four questions 

with four sequential mother/infant randomizations. Another version, P1077FF, is designed for 

low-resource settings where HIV-infected women formula feed, and addresses questions 1 and 3 

with two sequential randomizations. The third version, P1077HS, is designed for countries where 

triple combination drug regimen use during pregnancy for PMTCT as well as formula feeding is 

standard; this protocol addresses question 3 only.  

In addition to these main protocols, PROMISE also includes modules for intensive study of 

potential bone and renal toxicity of TDF in women/infants; evaluation of ARV resistance in 

women and infants who become infected; sub-study of HBV/HIV coinfected women; and a cost-

effectiveness analysis. PROMISE will follow all women and infants for at least 96 weeks. The 

study provides first-line regimens to all participants randomized to triple ARV or who require 

treatment during the course of follow up, and has several second-line regimens available for 

those who need them. 

                                      Postpartum Postpartum                                            
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Study Antepartum Intrapartum mother infant Comments 

PROMISE/P1077 

(NCT01061151) 

 Multi-component 

sequential 
randomized trial, 
BF and formula 

 P1077BF/FF: 
India, Malawi, 

Uganda, S. Africa, 

Tanzania, Zambia, 

Zimbabwe; 
N=4650 

 P1077HS: US, 

Argentina, Brazil, 

Peru, Haiti, China, 

Thailand, Botswana; 
N=2000 

>14–28 weeks gestation 

1. Antepartum 

component*:  
AZT/3TC/LPV/r vs 
AZT/sdNVP + 1 week 
TDF/FTC “tail” for 
reducing in utero and 
intrapartum MTCT 

 
(*HIV/HBV coinfected 
women randomized to triple 
ARV arm will be randomized 
to AZT/3TC/LPV/r vs 
TDF/FTC/LPV/r) 

1. Postpartum component: 
Maternal TDF/FTC/LPV/r  vs 

infant NVP for the duration of BF 
(to 18 months) for reducing 
postnatal MTCT  

2. Maternal health component:  
Stop vs continue maternal triple 
ARVs in women with high CD4 
counts after MTCT risk ceases – 
effect on maternal progression   

3. Infant health component:  
Continue CTX prophylaxis vs 
placebo to 18 months in HIV-
exposed but uninfected infants 
weaned at <12 months – effect on 
infant morbidity and mortality  

 P1077BF/FF enrolling 

~100/month;  460 (of 
4400)  enrolled  

- 1st efficacy analysis for 
Antepartum/postpartum in 
2012; final in 2014 

-  1st efficacy analysis for 
Maternal/infant health in 
2013, final in 2015 

(Infant)/ 2016 (Maternal) 

 P1077HS enrolling ~35–

40/month; 384 (of 2000) 
enrolled 

-  1st efficacy analysis in 
2014, final in 2016  

AZT zidovudine; sdNVP single-dose nevirapine; 3TC lamivudine; LPV lopinavir; r ritonavir; EFV efavirenz; TDF 

tenofovir disoproxil fumarate 

 

Conclusions from ongoing studies 

On completion of the trials discussed in the science roadmap, data will be available on the relative 

efficacy and safety of Option A vs Option B administered for 12 months postpartum or more in 

breastfeeding populations to allow evidence-based guidance on optimal PMTCT prophylaxis in low-

resource settings. Cost-effectiveness data will also be available to guide decisions. Definitive data on 

the safety of stopping maternal triple ARV prophylaxis in women who do not meet current treatment 

guidelines following delivery or after weaning following prolonged use during breastfeeding will 

also be available, including in women with hepatitis B coinfection. Data on the safety of TDF use 

during pregnancy and lactation for the mother and her infant, including data on bone effects, will be 

available, as will additional data on the safety of EFV in pregnancy and postpartum.  

Continuing research needs 

Determining the optimal triple ARV regimen choice in pregnancy and breastfeeding, and more 

definitive data on the safety of these regimens in women and infants are critically needed. With 

increasing use of triple ARV regimens in pregnant and lactating women, at a minimum, a 

surveillance system needs to be in place to evaluate pregnancy outcome and birth defects, and ideally 

include longer-term follow up of women and infants to determine late effects. Programme 

implementation issues will be critical, including data on adherence of women to triple drug regimens, 

incidence of treatment failure, drug resistance (in mothers and infected infants), and response to 

second-line ART. It is important to note that PMTCT policies do not exist in a vacuum; resources for 

treatment are under threat, and 10 million people worldwide requiring treatment still lack access to 

ART.
12

 Public health decisions on PMTCT regimens need to be part of broader country HIV 

programming. To optimally decrease MTCT and reduce maternal mortality, the highest priority 

should be to ensure women who require ART receive it. 

Additional needs for elimination of PMTCT 

To achieve virtual elimination of new perinatal HIV infections by 2015 (MTCT <5%, new infections 

<30 000), PMTCT programmes will need to do more than just provide ARV drugs. Mahy and 

colleagues conducted modelling to determine what is needed to reach the “elimination” goal by 2015 

in 25 countries with the largest number of HIV-infected women.
13
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 Without any ARV prophylaxis, there would be an increase from 347 000 new infections in 2009 

to 450 000 new infections in 2015.   

 With current PMTCT programme coverage of 53% of HIV-infected pregnant women, the number 

of new infections would increase slightly to 360 000 in 2015, due to increased numbers of HIV-

infected women giving birth.   

 If PMTCT coverage was increased from the current 53% to 90%, the number of new infections 

would be reduced by 60% to 138 000, and overall MTCT to 11% in 2015.   

 If in addition to providing 90% of HIV-infected pregnant women effective ARV prophylaxis, 

new HIV infections in women of reproductive age were reduced by 50% and all unmet needs for 

family planning for HIV-infected women were met, the number of new infections would decrease 

by 73% to 95 000, and overall MTCT to 11% in 2015.   

 Finally, if there were 90% coverage, 50% decrease in new infections in women, family planning 

needs were met, and infant breastfeeding was limited to 12 months, the number of new infections 

in 2015 would be 72 000 and overall MTCT 8%; while laudable, this still does not meet 

elimination goals.   

This modelling demonstrates that to achieve virtual elimination of MTCT, a comprehensive 

approach will be required, involving extremely high coverage of effective ARV interventions, safer 

infant-feeding practices, meeting unmet family planning needs, and reducing new infection in 

women.  
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Appendix:  Timeline for results of ongoing studies on prevention of mother-to-child HIV transmission  

PMTCT study 2011 2012 2013 2014 2015 2016 

Triple ARV with LPV, Zambia 

(observational) 

X      

Zambia 4-clinic pilot (observational 

community survey) 

 X     

ANRS 12174 (PEP) Infant prophylaxis 

options ( 3TC vs LPV/r x 50 weeks) 

  X    

PHPT-5 (single arm “intensification”)   X    

TiP (HIV/HBVco infected pregnant women 

randomized  to AZT/3TC vs TDF/FTC triple 

ARV) 

   X   

PROMOTE (PI vs NNRTI triple ARV for 

malaria in pregnant women) (analyses based 

on malaria hypotheses) 

 * ** X 

Final analysis 

  

PROMISE 1077BF/FF (randomized) (assumptions based on accrual increase as planned and events rates as projected in protocol or higher) 

 Antepartum 

AZT /sdNVP vs triple drugs 

 * ** X 

Final analysis 

  

 Postpartum  

Infant NVP vs  maternal triple drugs 
through 18 months of BF 

 * ** *** X 

Final analysis 

 

 Maternal health 

Stop vs continue after breastfeeding (or 

at delivery if FF) 

  * ** *** X 

Final analysis 

 Infant health 
CTX vs placebo to 18 months if 

uninfected and weaned <12 months 

  * ** X 

Final analysis 

 

PROMISE 1077HS (randomized to stop vs 

continue triple ARV regimen after delivery) 

   * ** X 

Final analysis 

*First interim efficacy Data And Safety Monitoring Board (DSMB) ** Second interim efficacy DSMB *** Third interim 

efficacy DSMB 

 



Science Roadmap on Antiretroviral Drugs for PMTCT and Maternal Treatment      12 

 

                                                             
 

References 
 

1
 Kitahata MM et al. Effect of early versus deferred antiretroviral therapy for HIV on survival. New England Journal of Medicine, 

2009, 360:1815–1826. 

2
 When To Start Consortium, Sterne JA et al. Timing of initiation of antiretroviral therapy in AIDS-free HIV-1-infected patients: a 

collaborative analysis of 18 HIV cohort studies. Lancet, 2009,  373(9672):1352–1363. 

3
 Wright ST et al. CD4 cell responses to combination antiretroviral therapy in patients starting therapy at high CD4 cell counts. 

Journal of Acquired Immune Deficiency Syndromes, 2011, 58:72–79  

4
 Cohen MS et al. Prevention of HIV-1 infection with early antiretroviral therapy. New England Journal of Medicine, 2011, 

365(6):493–505. 

5
 Kuhn L et al. Potential impact of new WHO criteria for antiretroviral treatment for prevention of mother-to- child HIV transmission. 

AIDS, 2010, 24(9):1374–1377. 

6
 de Vincenzi I. Triple antiretroviral compared with zidovudine and single-dose nevirapine prophylaxis during pregnancy and 

breastfeeding for prevention of mother-to-child transmission of HIV-1 (Kesho Bora study): a randomised controlled trial. Lancet 

Infectious Diseases, 2011, 11(3):171–180. 

7
 Chasela CS et al. Maternal or infant antiretroviral drugs to reduce HIV-1 transmission. New England Journal of Medicine, 2010, 

362(24):2271–2281. 



Science Roadmap on Antiretroviral Drugs for PMTCT and Maternal Treatment      13 

                                                                                                                                                                                                                                                                               
8
 Powis KM et al. Increased risk of preterm delivery among HIV-infected women randomised to protease versus nucleoside reverse 

transcriptase inhibitor-based HAART during pregnancy. Journal of Infectious Diseases, 2011, 204: 506–514, doi: 

10.1093/infdis/jir307, 2011. 

9
 Nachega J, et al. Adherence to ART during and after Pregnancy in Low-, Middle-, and High-income Countries: A Systematic 

Review and Meta-Analysis, 19
th
 Conference on Retroviruses and Opportunistic Infections, Seattle, Washington State, United States, 

Abstract 1006.  

10
 Preliminary data www.aidsdatahub.org, based on WHO/UNAIDS/UNICEF. Global HIV/AIDS response: epidemic update and 

health sector progress towards universal access. Geneva, Switzerland, World Health Organization, 2011.  

11
 Ngoma M, Chipili M, Chisele S, Elong A, Mwansa J, Martinez M, Mutale W, Pilon R, Raha A, Silverman MS, Wu S, Yee 

K.  Preliminary Results of HIV Transmission Rates Using a Lopinavir/ritonavir (LPV/r, Aluvia™) based regimen and the 

New WHO Breast Feeding Guidelines for PMTCT of HIV.  51st Interscience Conference on Antimicrobial Agents and 

Chemotherapy, September 17-20, 2011 Chicago, IL. Abstract H1-1153. 

 

12
 WHO/UNAIDS/UNICEF. Towards universal access: scaling up priority HIV/AIDS interventions in the health sector. Progress 

report 2010. Geneva, World Health Organization, 2010. 

13
 Mahy M et al. What will it take to achieve virtual elimination of mother-to-child transmission of HIV? An assessment of current 

progress and future needs. Sexually Transmitted Infections, 2010, 86 Suppl 2:ii48–ii55. 

http://www.aidsdatahub.org/

