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A B S T R A C T

Background

This systematic review focuses on antiretroviral therapy (ART) for treating human immunodeficiency virus (HIV) infection in ART-

eligible pregnant women. Mother-to-child transmission (MTCT) is the primary means by which children worldwide acquire HIV

infection. MTCT occurs during three major timepoints during pregnancy and the postpartum period: in utero, intrapartum, and during

breastfeeding. Strategies to reduce MTCT focus on these periods of exposure and include maternal and infant use of ART, caesarean

section before onset of labour or rupture of membranes, and complete avoidance of breastfeeding. Where these combined interventions

are available, the risk of MTCT is as low as 1-2%. Thus, ART used among mothers who require treatment of HIV for their own health

also plays a significant role in decreasing MTCT.

This review is one in a series of systematic reviews performed in preparation for the revision of the 2006 World Health Organization

(WHO) Guidelines regarding “Antiretroviral Drugs for Treating Pregnant Women and Preventing HIV Infection in Infants” and

“Antiretroviral therapy (ART) for HIV Infections in Adults and Adolescents.” The findings from these reviews were discussed with

experts, key stakeholders, and country representatives at the 2009 WHO guideline review meeting. The resulting WHO 2009 “rapid

advice” preliminary guidance on adult and adolescent ART now recommends lifelong treatment for all adults with HIV infection and

CD4 counts <350 cells/mm3. These recommendations also apply to pregnant women who are HIV-infected and they place a high

value on early ART to benefit the mother’s own health (WHO 2009). The “rapid advice” preliminary guidance also aims to minimize

side effects for mothers and their infants (WHO 2009).

Objectives

Our objective was to assess the current literature regarding the treatment of HIV infection in pregnant women who are clinically or

immunologically eligible for ART. This review includes an evaluation of the optimal time to start therapy in relation to the woman’s

laboratory parameters and/or gestational age. It also includes an analysis of which specific antiretroviral medications to start in women

who are not yet on ART and which agents to continue in women who are already on ART.

Search strategy

In June 2009, electronic searches were undertaken in these databases: Cochrane’s “CENTRAL,” EMBASE, PubMed, LILACS, and

Web of Science/Web of Social Science. Hand searches were performed of the reference lists of all pertinent reviews and studies identified.

Abstracts from relevant conferences were searched. Experts in the field were contacted to locate additional studies. The search strategy

was iterative.
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Selection criteria

We selected randomized controlled trials and observational studies that evaluated pregnant women with HIV infection who were

eligible for ART according to criteria defined by the WHO guideline review committee. Studies were included in the systematic review

when a comparison group was clearly defined and where the intervention comprised triple ART. For a study to be considered, each

medication in the ART regimen needed to be clearly described.

Data collection and analysis

Two authors independently assessed the selected studies for relevance and inclusion. Relevant data was then extracted from included

studies, and the risk of bias assessed. In each included study, the relative risk (RR) for the intervention versus the comparison group

was calculated for each outcome, as appropriate, with 95% confidence intervals (CIs).

Main results

To our knowledge, there are no randomized controlled trials or observational studies that address the optimal time to start antiretroviral

drugs in ART-eligible pregnant women in relation to the woman’s laboratory parameters and/or gestational age. The medications to

continue in ART-eligible pregnant women who are already receiving ART also have not been evaluated systematically in the current

literature. The long-term mortality of HIV-positive pregnant women on ART for their own health, and the long-term virologic or

clinical efficacy of ART in treating them, has not been evaluated in randomized clinical trials. In this review, surrogate outcomes for

long-term mortality and virologic and clinical efficacy (e.g. MTCT and infant HIV transmission or death) were evaluated to determine

the efficacy of specific antiretroviral regimens to start in women who are not yet on ART.

Three randomized controlled trials and six observational studies were selected. No studies addressed comparative maternal mortality,

which regimens to continue in women already on ART, or the laboratory parameters and gestational age at which to start therapy.

The use of zidovudine (AZT), lamivudine (3TC) and lopinavir/ritonavir (LPV-r) starting at 28-36 weeks gestation in a breastfeeding

population reduced infant HIV-transmission or death at 12 months compared to a short-course regimen (RR 0.64, 95% CI: 0.44-

0.92) (deVincenzi, 2009). Starting AZT, 3TC, and nevirapine (NVP) at 34 weeks in a mixed-feeding population reduced infant HIV-

transmission or death at 7 months compared to a short-course regimen (RR 0.39, 95% CI: 0.12-0.85) (Bae, 2008).

In the Mma Bana study (a randomized controlled trial in a breastfeeding population) there was no difference in MTCT at six months

between the AZT/3TC/LPV-r and AZT, 3TC, and abacavir (ABC) arms (RR 0.17, 95% CI: 0.02-1.44) (Shapiro, 2009). Both regimens

also showed 92-95% efficacy in virologic suppression at delivery and during the breastfeeding period. In the Kesho Bora study there

was a significant difference in MTCT at 12 months between breastfeeding women who initiated AZT/3TC/LPV-r starting between

28 and 36 weeks and those receiving a short course regimen (RR 0.58, 95% CI: 0.34-0.97) (deVincenzi, 2009). MTCT also decreased

significantly when AZT/3TC/NVP was compared with a short-course regimen at seven months in a feeding intervention study (RR

0.15, 95% CI: 0.04-0.62) (Bae, 2008) and 12 months in a population where either exclusive breastfeeding or replacement feeding was

encouraged (RR 0.14, CI: 0.04-0.47) (Ekouevi, 2008).

In the Mma Bana study, there was increased risk of prematurity among infants born to women receiving AZT/3TC/LPV-r (RR 1.52,

CI: 1.07- 2.17) compared with AZT/3TC/ABC (Shapiro, 2009). Ekouevi 2008 showed higher rates of infant low birth weight on

AZT/3TC/NVP started at 24 weeks compared to a short course regimen started between 32 and 36 weeks (RR 1.81, 95% CI: 1.09-

3.0). Tonwe-Gold 2007 showed an increase in maternal severe adverse events among the women receiving AZT/3TC/NVP compared

with a short-course regimen (RR 25.33, CI 1.49- 340.51).

Authors’ conclusions

In ART-eligible pregnant women with HIV infection, ART is a safe and effective means of providing maternal virologic suppression,

decreasing infant mortality, and reducing MTCT. Specifically, AZT/3TC/NVP, AZT/3TC/LPV-r, and AZT/3TC/ABC have been

shown to decrease MTCT. More research is needed regarding the use of specific regimens and their maternal and infant side-effect

profiles.

P L A I N L A N G U A G E S U M M A R Y

Therapy for treating HIV infection in pregnant women who require treatment for their own health

Pregnant human immunodeficiency virus-infected (HIV)-infected women often need treatment with antiretroviral therapy (ART) for

their own health. Mother-to-child transmission (MTCT) is the most common way that children worldwide become HIV infected.
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Treatment of HIV-infected pregnant women with ART decreases the risk of HIV MTCT. It is possible to decrease the risk of MTCT

to 1-2% with the use of antiretroviral medications, caesarean section before labour begins, and avoiding breastfeeding. When women

who require HIV treatment for the benefit of their own health become pregnant, we need to know the most effective therapy, the

impact of the drug on the MTCT of HIV, and what the potential complications of the therapy might be for both the mother and her

unborn child.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

AZT/3TC/LPV-r compared to Short-Course AZT (intrapartum AZT/3TC/sd-NVP) for HIV-infected Pregnant Women With CD4 Counts 200-500 Cells/mm3

Patient or population: HIV-infected Pregnant Women With CD4 Counts 200-500 Cells/mm3
Settings: Resource Limited
Intervention: AZT/3TC/LPV-r 1

Comparison: Short-Course AZT (intrapartum AZT/3TC/sd-NVP)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Short-Course AZT (in-

trapartum AZT/3TC/sd-

NVP)

AZT/3TC/LPV-r

Infant HIV Transmission

or Death at 6 Months

126 per 1000 83 per 1000

(54 to 126)
RR 0.66

(0.43 to 1)
795
(1 study)

⊕⊕©©

low2,3,4,5

Infant HIV Transmission

or Death at 12 months

163 per 1000 104 per 1000

(72 to 150)
RR 0.64

(0.44 to 0.92)
765
(1 study)

⊕©©©

very low2,3,4,5,6

Infant Mortality at 6

Months

59 per 1000 46 per 1000

(25 to 84)
RR 0.78

(0.43 to 1.42)
781
(1 study)

⊕⊕⊕©

moderate2,3,5,7

Infant Mortality at 12

months

100 per 1000 63 per 1000

(38 to 103)
RR 0.63

(0.38 to 1.03)
751
(1 study)

⊕⊕©©

low2,3,5,6

Maternal Grade 3/4 Se-

vere Adverse Events

131 per 1000 143 per 1000

(101 to 200)
RR 1.09

(0.77 to 1.53)
824
(1 study9)

⊕©©©

very low3,4,5,7,8

Infant Grade 3/4 Severe

Adverse Events

325 per 1000 309 per 1000

(250 to 377)
RR 0.95

(0.77 to 1.16)
805
(1 study9)

⊕⊕©©

low3,4,7,8
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http://www3.interscience.wiley.com/homepages/106568753/SoFexplanations.pdf


Prematurity 109 per 1000 134 per 1000

(93 to 195)
RR 1.23

(0.85 to 1.79)
805
(1 study)

⊕©©©

very low3,4,5,7,8

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 413 women were randomised to the AZT/3TC/LPV-r arm, and 411 women were randomised to the short course arm as published
in the IAS 2009 abstract. There were 402 live-born infants in the AZT/3TC/LPV-r arm and 403 live-born infants in the short course
arm as published in the IAS 2009 abstract. All other denominators were derived from information published in the authors’ IAS 2009
abstract.

2 This outcome not deemed subject to risk of bias associated with lack of blinding.
3 As a single study, no comparison study is available to evaluate inconsistency.
4 Kesho Bora’s intervention arms evaluated women with CD4 200-500 cells/mm3. This group contains a subset of women who, using
current guidelines, would be eligible for anti-retroviral therapy for their own health.
5 Small numbers of events.
6 The last baby in the study was enrolled was born November 2008. At the time of the authors’ IAS presentation only 28% of the
participants had not yet completed 12-month follow-up.
7 Confidence interval includes the null.
8 This outcome deemed subject to risk of bias associated with lack of blinding.
9 Per ACTG 1992 Protocol Management Handbook, events of grade 3 or higher classify as ‘ ‘ severe’’.
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B A C K G R O U N D

In 2008 there were 430,000 new infections with the human im-

munodeficiency virus (HIV) in children younger than 15 years

(UNAIDS 2009). This raised the total number of infected chil-

dren in 2008 to an estimated 2.1 million worldwide. Although

the HIV infection rates in children are decreasing worldwide, the

global disease burden is still extremely large, with 33.4 million

people worldwide living with HIV at the end of 2008. According

to the UNAIDS Epidemic Update, most of the HIV infections in

children under the age of 15 were acquired via preventable means

(UNAIDS 2009).

This review was one of a series of reviews prepared at the request

of the World Health Organization (WHO) to inform the devel-

opment of the 2010 guidelines on preventing MTCT. WHO’s

’rapid advice’ preliminary guidance is as follows for the use of an-

tiretroviral therapy (ART) for pregnant women with confirmed

HIV serostatus: 1) initiation of ART is recommended at CD4

counts <350 cells/mm3, irrespective of WHO clinical staging or at

WHO clinical stage 3 or 4 irrespective of CD4 cell count, 2) ART

should be initiated irrespective of gestational age in ART eligible

women, 3) first line ART for ART-eligible women should include

a backbone of zidovudine (AZT) and lamivudine (3TC) with the

use of either nevirapine (NVP) or efavirenz.

In this review, we focus on ART for treating HIV infection in

ART-eligible pregnant women. ART is defined as the treatment of

HIV infection with a combination of three or more antiretroviral

drugs. Antiretroviral prophylaxis refers to the use of antiretroviral

medications for the prevention of mother-to-child transmission

(MTCT).

Description of the condition

Mother-to-Child Transmission of HIV

In the absence of preventive interventions, published MTCT

rates for non-breastfeeding populations in industrialized countries

range between 14-23%, while the rates in breastfeeding popula-

tions in resource-limited settings range between 25-48% (De Cock

2000). The risk of MTCT of HIV is multi-factorial, and mater-

nal plasma HIV RNA levels, mode of delivery and gestational age

are independently associated with HIV transmission (European

Collaborative Study [ECS], 1997). Evidence from microbiology,

pathology, and clinical experience suggests that MTCT occurs

during three major timepoints during pregnancy and the post-

partum period: in utero, intrapartum, and through breastfeeding.

Therefore, interventions to prevent MTCT need to target these

specific timepoints.

In Utero Transmission

The proposed empiric definition for in utero HIV transmission

in a non-breastfeeding population requires detection of the HIV

genome by either polymerase chain reaction (PCR) or other isola-

tion method on a sample obtained from an infant within 48 hours

after delivery (Bryson 1992). Studies have shown that MTCT can

occur early in pregnancy, with HIV infection identified in fetuses

as early as eight weeks of gestation (Langston 1995). HIV can in-

fect the placenta directly and has been detected in fetal autopsy

tissue during all three trimesters (Langston 1995). The virus is

thought to spread cell-to-cell through the placenta, while another

possible mechanism involves the passage of maternal mononuclear

cells into the fetal circulation (Langston 1995).

Factors that decrease the placenta’s integrity have also been impli-

cated in utero transmission. This mechanism of action may explain

the association between the use of heroin and cocaine and MTCT

in the second and third trimester (Bulterys 1997).

Intrapartum Transmission

Up to 80% of MTCT is thought to occur during the intra-

partum period, defined as the time period during labour and de-

livery. However, exact relative proportions of intrauterine and in-

trapartum transmission have not been defined (Mofenson 1997).

Presumptive intrapartum transmission is defined by infant blood

samples that are negative for HIV by culture, serum p24 antigen

assay, or RNA PCR when obtained during the first week of life.

These samples become positive by the same methods between days

7 to 90 after delivery (Bryson 1992) in the absence of breastfeed-

ing.

In infected women, HIV is detected in cervicovaginal secretions

(Rasheed 1996). Thus, infant skin and mucosal contact with cer-

vicovaginal secretions or blood in the maternal genital tract, and

duration of contact with these secretions are modifiable risk fac-

tors. Longer duration of rupture of maternal membranes, and thus

fetal contact with cervicovaginal secretions, has been associated

with increased MTCT, with an odds ratio of 2% increased trans-

mission risk for every additional hour of ruptured membranes

(International Perinatal HIV Group (IPHG) 2001). The timing

of membrane rupture is important to consider if the mode of de-

livery is being considered as a means to avoid MTCT. Two indi-

vidual patient data meta-analyses showed that mode of delivery

is not associated with a decreased risk of MTCT once membrane

rupture occurs (International Perinatal HIV Group (IPHG) 1999

and International Perinatal HIV Group (IPHG) 2001).

Although there is a large drive to decrease maternal serum viral

load with antiretroviral drugs as a means of decreasing MTCT,

cervicovaginal HIV viral load and the response to antiretroviral

drugs do not always correlate with maternal serum viral load (

Rasheed 1996). Another current hypothesis about the mechanism

of intrapartum MTCT involves a breakdown in the maternal-fetal

barrier followed by maternal to fetal micro-transfusions through

the placenta. These are thought to occur mostly during the first

stage of labour (Kwiek 2006).

Late Postnatal/Breastfeeding Transmission

Late postnatal breastfeeding transmission is defined as HIV in-

fection in breastfeeding infants who seroconvert after 4 weeks of

age with proof of negative HIV testing prior to 4 weeks of age.

The risk of HIV transmission through breast milk is of particular
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importance as most of the world’s HIV-infected women live in

areas where formula feeding is not affordable, feasible, available,

sustainable, or safe. Breastfeeding HIV transmission is responsi-

ble for a large burden of MTCT. This is illustrated by a random-

ized controlled trial in a resource-limited, breastfeeding popula-

tion which showed that among all infants exposed to breast milk,

breastfeeding transmission accounted for approximately 44% of

infant HIV infections (Nduati 2000). In this same study, the rate

of HIV transmission rates among breastfeeding infants was signif-

icantly higher than those in the non-breastfeeding arm at the six-

week timepoint, with a substantial number of infections occurring

early in breastfeeding (Nduati 2000).

HIV has been detected in both cell-free and cellular fractions of

human breast milk and colostrum (Nicoll 1995). With constant

infant exposure to HIV through breastfeeding, the proportion of

HIV-infected infants through MTCT correlates with the duration

of breastfeeding (Taha 2007). MTCT is enhanced in women with

higher maternal breast milk viral loads and lower maternal CD4

counts (Richardson 2003). Maternal breast abnormalities such as

cracked nipples or breast abscesses (Nicoll 1995) also contribute to

MTCT, as well as younger maternal age and higher parity (Horvath

2009).

Description of the intervention

As our understanding evolves of how to prevent MTCT optimally,

interventions previously thought to be the standard of care may

no longer be recommended. This section describes historical in-

terventions that have sequentially lead up to the use of ART, the

current standard of care, to prevent MTCT.

Caesarean Section

Because exposure of fetal skin and mucous membranes to cervico-

vaginal secretions and maternal blood in the genital tract is impli-

cated in intrapartum MTCT, delivery via caesarean section would

be expected to decrease MTCT through avoiding these exposures.

An individual patient data meta-analysis evaluated a population

of pregnant women that primarily did not receive antiretroviral

drugs during pregnancy (only 30% of women received antiretro-

viral prophylaxis). This study showed that compared to no in-

tervention, elective caesarean section (ECS)- defined as caesarean

section before labor and before ruptured membranes - was asso-

ciated with more than a 50% lower rate of MTCT (adjusted OR

[aOR] 0.43, 95% confidence interval [CI]: 0.33-0.56) compared

to other modes of delivery. However, in the study subset that re-

ceived antiretroviral drugs (likely AZT prophylaxis alone), the as-

sociation between ECS and MTCT of HIV persisted even after

adjusting for receipt of antiretroviral drugs, maternal HIV disease

stage, and infant birth weight (International Perinatal HIV Group

(IPHG) 1999). Women in this study who received antiretroviral

drugs and who underwent ECS had an 87% lower rate of MTCT

(aOR 0.13, 95% CI: 0.09-0.19).

When the question of ECS was further examined in a randomized

controlled trial of a population that primarily received antiretrovi-

ral prophylaxis during pregnancy, similar findings were reported.

The women in the study population were relatively immunocom-

petent (over 90% of the women in both arms had a CD4 count of

>200 cells/mm3), and primarily received AZT prophylaxis (only

36% did not receive antiretroviral drugs during pregnancy). The

participants were then randomized to caesarian section before la-

bor and before rupture of membranes versus vaginal delivery. In

an intention-to-treat analysis, ECS decreased the odds of MTCT

by 80%, (OR 0.2, 95% CI: 0.1-0.6) (European Mode of Delivery

Collaboration- EMDC 1999). Both the meta-analysis on individ-

ual patient data and the clinical trial were conducted before plasma

HIV-1 RNA concentrations (viral load) were routinely available.

In considering ECS as a means of preventing MTCT, one must

remember the risk of morbidity to mother and infant. In the

EMDC study above, there were no significant differences in post-

partum complications between arms (European Mode of Delivery

Collaboration- EMDC 1999). ECS is also not widely available in

resource-limited settings. Generally, however, where caesarean sec-

tion is available and safe, ECS for reducing MTCT outweighs the

risks of complications in women whose viral loads are poorly con-

trolled or who have not taken antiretrovirals (Read 2005). In fact,

the United States Public Health Task Force recommends consid-

eration of a scheduled caesarean section near the time of delivery

for HIV-1 infected pregnant women who have a plasma viral load

greater than 1000 copies/mL (Perinatal HIV Guidelines Working

Group, 2009).

It is important to note that the studies presented above suggesting

a reduction in MTCT with ECS utilized data obtained before data

on maternal viral load were routinely collected. They also were not

done in the era of combination antiretroviral regimens for prophy-

laxis or treatment. Some analyses suggest a continued benefit of

ECS among women with low viral loads or women receiving com-

bination antiretroviral regimens. For example, in a retrospective

cohort study from the United Kingdom, when modeling adjusted

for viral load compared planned and unplanned vaginal deliveries

against ECS (the reference group, aOR=1), there was an increase

in odds of MTCT in those with any vaginal delivery (aOR 2.4,

95% CI: 1.08-5.35, P=0.033) (Townsend 2008). The utility of

ECS in women with ART and/or undetectable viral loads was also

addressed in a prospective cohort study from 29 centers in Europe.

A subgroup analysis of the mother-infant pairs showed that among

560 women with undetectable HIV RNA levels, ECS (when com-

pared with vaginal or emergency caesarean delivery) resulted in

a 93% reduction in MTCT (OR 0.07; 95% CI: 0.02-0.31, P=

0.0004) (European Collaborative Study (ECS) 2005). While an

impressive effect size, due to small numbers of infected children,

the values were not adjusted for maternal antiretroviral use. When

this factor was considered (none vs. any), there was a 48% reduc-

tion in MTCT when ECS was compared with vaginal delivery

or emergency caesarian section, although the difference between
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groups was no longer statistically significant (aOR 0.52; 95% CI:

0.14-2.03, P= 0.358). However, other studies from North America

have not shown statistically significant differences in transmission

according to mode of delivery when controlling for antiretroviral

use and/or maternal viral load. Thus, the benefit of ECS among

women receiving combination antiretroviral regimens or among

women with low viral loads remains unclear (Read 2005).

Single Antiretroviral Drug Regimens for Prophylaxis of MTCT

The landmark PACTG 076 study showed that maternal antepar-

tum and intrapartum antiretroviral prophylaxis, as well as post-

natal antiretroviral prophylaxis to the infant could reduce MTCT

(Connor 1994). Published in 1994, this study showed that use

of AZT prophylaxis during the antepartum, intrapartum, and

postnatal periods decreased MTCT by 67.5% (95% CI: 40.7% -

82.1%) (Connor 1994). Specifically, AZT prophylaxis was initi-

ated in HIV-infected pregnant women from 14 to 34 weeks gesta-

tion, during labour and delivery, and then was given post-partum

to their infants until six weeks of age (Connor 1994). This study

confirmed the theory that maternal antiretroviral prophylaxis to

HIV-infected women during pregnancy might provide a form of

pre- and post-exposure prophylaxis to the infant by reducing ma-

ternal viral load and/or by decreasing fetal exposure to HIV in

utero and at delivery (Connor 1994). However, the PACTG 076

regimen was felt to be cumbersome and too costly for develop-

ing-world settings and other more feasible strategies for prevent-

ing MTCT were investigated. A randomized controlled trial of

short course AZT in a non-breastfeeding population in Thailand

showed that starting AZT at 36 weeks decreased MTCT by 50%

(from 18.9% to 9.4%) compared with placebo (P=0.006) (Shaffer

1999). This study suggested that practical, effective, shorter, and

more affordable regimens also offered some degree of protection

against MTCT.

The question of the ideal time to start AZT prophylaxis remained,

however, as well as whether antepartum antiretroviral prophylaxis

to the mother was more important than postnatal antiretroviral

prophylaxis to the infant. A randomized controlled trial in a non-

breastfeeding population in Thailand evaluated the equivalence of

four regimens of AZT prophylaxis starting at 28 weeks of gesta-

tion, and six weeks postnatal infant therapy (the long-long regi-

men) versus AZT starting at 35 weeks gestation, with three days

of postnatal infant therapy (the short-short regimen) (Lallemant

2000). A long-short and a short-long regimen also were evalu-

ated. The short-short regimen was stopped early when, at interim

analysis, it showed statistically more transmissions than the long-

long arm (10.5% vs. 4.1%, respectively) (P=0.004). The efficacy

of long-long, long-short, and short-long were all equivalent in pre-

venting MTCT, but a subanalysis indicated that there were sig-

nificantly more in utero MTCT events in the short-long regimen

(5.1%) compared with the longer maternal prophylaxis (1.6%).

This finding suggested that a longer infant regimen could not be

a substitute for a longer maternal prophylaxis (Lallemant 2000).

In an attempt to expand the antiretroviral prophylaxis options

for MTCT, other drug regimens were evaluated. The HIVNET

012 randomized controlled trial (Guay 1999) was performed in a

breastfeeding population of HIV-1 infected pregnant women in

Uganda with a median CD4 count of 426 cells/mm3 (AZT arm)

and 461 cells/mm3(NVP arm). This study compared the efficacy

of single-dose nevirapine (sdNVP) to AZT at the onset of labour in

preventing MTCT. There was no difference in transmission in the

two arms at birth, but there were significantly fewer infected in-

fants at age six to eight weeks in the NVP versus AZT arms (21.3%

vs. 11.9% respectively, P=0.0027). This regimen was found to be

useful for preventing MTCT in women who were diagnosed with

HIV during labour and delivery (Guay 1999).

Dual Antiretroviral Drug Regimens for Prophylaxis of MTCT

The search for practical and effective antiretroviral regimens to

prevent MTCT for the developing world expanded to include

dual drug regimens for prophylaxis of MTCT. The PETRA study,

a randomized controlled trial performed in three breastfeeding

populations in Africa, showed that a combination of 3TC and

AZT was effective at six weeks in decreasing MTCT to 5.7%.

However, this transmission benefit disappeared by 18 months and

was thought to be due to late-postnatal MTCT via breastfeeding

(PETRA 2002). Because a prolonged transmission benefit up to

12 months was seen in the HIVNET 012 NVP regimen, the

Petra AZT/3TC intra/post partum regimen was compared with

HIVNET 012 NVP regimen in the SAINT trial (Moodley 2003)

to identify if NVP offered protection against early breastfeeding

transmission. There was no difference in MTCT between these

single and dual prophylaxis regimens (Moodley 2003).

Triple Antiretroviral Drug Regimens for Prophylaxis of MTCT

In the search for effective means of lowering maternal viral load

during pregnancy, triple antiretroviral prophylaxis became the

standard of care to prevent MTCT in HIV-infected pregnant

women in resource-rich settings. Cohort studies evaluated combi-

nations of interventions to reduce MTCT and confirmed that any

antiretroviral use in pregnancy provided a gradient effect: three

drug combination antiretroviral prophylaxis regimens were the

most effective in preventing MTCT (transmission 1.2%, 95% CI:

0-2.5%), then dual prophylaxis (3.8%, 95% CI: 1.1-6.5%), fol-

lowed by AZT prophylaxis alone (10.4%, 95% CI: 8.2-12.6%),

and finally no antiretroviral drugs (20.0%, 95% CI: 16.1- 23.9%)

(Cooper 2002).

Different antiretroviral regimens have been evaluated for efficacy,

and cohort studies have not shown any difference in MTCT

rates between non-nucleoside reverse transcriptase inhibitor-based

and protease inhibitor (PI)-based regimens where antiretroviral

drugs are used for prophylaxis of MTCT (60% of the women

in Townsend 2008 had CD4 counts >350 cells/mm3). Townsend

2008 also showed that even after adjusting for viral load and mode

of delivery, antiretroviral drugs initiated at conception or earlier

in delivery were associated with reduced MTCT, with an adjusted

OR of 0.90 for each week of antiretrovirals received (Townsend

2008).
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The Evolution of Antiretroviral Therapy for a Pregnant

Woman’s Own Health

As discussed above, the landmark Pediatric Aids Clinical Trial

Group (PACTG) Protocol 076 study published in 1994 showed

that use of AZT prophylaxis during the antepartum (starting at 14

weeks), intrapartum, and postnatal periods (AZT was given to in-

fants until six weeks of age) decreased MTCT by 67.5% (95% CI:

40.7%-82.1%) (Connor 1994). This study confirmed an impor-

tant theory that maternal antiretroviral prophylaxis during preg-

nancy might provide a form of pre- and post-exposure prophylaxis

to the infant by reducing maternal viral load and/or by decreasing

fetal exposure to HIV in utero and at delivery (Connor 1994).

A subsequent analysis of data from a randomized controlled trial

suggested that maternal plasma viral load was the best predictor

of MTCT, and antiretroviral prophylaxis that decreased maternal

viral load to less than 500 copies/mL minimized the risk of ver-

tical HIV transmission while improving the mother’s own health

(Mofenson 1999). Further studies evaluated MTCT at low viral

loads (<1000 copies/mL) and found that with relative viral sup-

pression, MTCT occurred in only 1% of women who received

antiretroviral prophylaxis. These findings argued for the use of

triple antiretroviral prophylaxis in pregnancy to reduce MTCT.

This finding was especially important as antiretroviral prophylaxis

in pregnant women was found to offer additional clinical protec-

tion against MTCT beyond the reduction in viral load (Ioannidis

2001). However, it is important to note that despite the protective

effect of antiretroviral drugs, MTCT still can occur at any viral

load, making no degree of viral suppression a reliable predictor

of protection from MTCT (European Collaborative Study (ECS)

1999).

The optimal timing for initiation of therapy in adults has been

controversial. Recent results from the CIPRA-HT001 randomized

controlled trial in Haiti suggest there are both mortality and mor-

bidity benefits for initiating ART in adults before CD4 cell counts

fall below 200 cells/mm3 (Fitzgerald 2009). CIPRA-HT001 com-

pared death and tuberculosis rates in patients with CD4 counts

between 200- 350 cells/mm3 with either immediate or. delayed

(CD4 <200 cells/mm3) ART. There was a mortality benefit of

immediate therapy, with a hazard ratio [HR] of 4 for death (P=

0.0011) and a HR of 2 for the development of tuberculosis (de-

layed vs. early therapy, P=0.0125) (Fitzgerald 2009). Although this

was not a pregnant population, the results are still widely appli-

cable and influenced the revision of the recent WHO guidelines

to recommend ART for the pregnant woman’s own health at any

gestational age with a maternal CD4 count of less than 350 cells/

mm3 (WHO 2009).

Infant-Only Prophylaxis

Infant-only prophylaxis has been evaluated in settings where an-

tepartum HIV counseling and testing are not available and where

timing does not allow NVP to be given more than two hours be-

fore delivery. In the NVAZ randomized, open-label study, infants

whose mothers had not received antiretrovirals were randomized

to sdNVP at birth versus sdNVP + AZT for 7 days. In the infants

who were HIV-negative at birth, transmission rates were lower in

the combination arm versus NVP (15.3% vs. 20.9%, P=0.03) at

birth and at 6-8 weeks (7.7% vs. 12.1%, P=0.03) (Taha (NVAZ)

2003). However, the benefit in decreasing transmission with dual

infant prophylaxis after delivery is not present if the mother re-

ceived intrapartum sdNVP prophylaxis (Taha 2004).

Maternal Side Effects from Antiretrovirals

Although grouped by class, each individual antiretroviral medi-

cation has an independent side-effect profile, and some maternal

side-effects are specific to the regimen received. A full discussion

of antiretroviral-related side-effects is beyond the scope of this re-

view, but salient adverse effects are reviewed briefly.

Overall, maternal antiretrovirals during pregnancy are well-toler-

ated. A large U.S. clinical trial found that moderate symptoms

or laboratory abnormalities occurred in only 5% of HIV-infected

pregnant women who receive ART (Watts 2004). Major concerns

with the use of antiretrovirals in pregnancy are anemia, hepato-

toxicity, hyperglycemia/gestational diabetes, and resistance when

single agents are used. AZT is often associated with treatment-lim-

iting anemia; however, a large cohort study also showed in a multi-

variate analysis that any antiretroviral use in pregnancy (both early

and late) was associated with anemia (OR 1.35, 95% CI: 1.06-

2.42) (Tuomala 2005). In a toxicity analysis from an international

randomized controlled trial, 4.6% of patients receiving long-term

protease inhibitor (PI)-based therapy developed gestational dia-

betes, which was significantly higher than in the late monotherapy

reference group (1.4%, P=0.038) (Watts 2004). Also, maternal

use of single antiretroviral agents was associated with a greater risk

of maternal resistance than were combination regimens (McIntyre

2009).

Use of NVP-based regimens is cautioned in women with a CD4

count greater than 250 cells/mm3 because of the risk of hepatox-

icity (Hitti 2004). In a clinical trial of NVP with AZT and 3TC,

all NVP-related treatment limiting toxicities (5/17, 29% of NVP

recipients) occurred in women with CD4 counts greater than 250

cells/mm3, with one case of fatal fulminant hepatic failure and

death (Hitti 2004). However, a retrospective Italian analysis of

pregnant HIV-infected women did not confirm the relation be-

tween high CD4 counts and increased rates of hepatotoxicity. This

study showed that rates of grade 3-4 hepatic toxicity actually oc-

curred in fewer women with CD4 counts greater than 250 cells/

mm3 (5.9% [34 of 573] patients) than in women with CD4 counts

of less than 250 cells/mm2 (9.4% [12 of 128] patients) (Marazzi

2006). It is important to note that like the Hitti study, the only

NVP-related fatality in the Marazzi study occured in a women

whose CD4 count was greater than 250 cells/mm3. It is currently

not known whether pregnancy increases the risk of NVP-related

hepatotoxicity.

Infant Side Effects from Maternal Antiretrovirals

There is no evidence to suggest that exposure to ART in utero

causes congenital abnormalities, but cohort studies suggest that
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infant exposure to maternal antiretrovirals can be associated with

preterm birth (European Collaborative Study (ECS) 2000) and

anemia (European Collaborative Study (ECS) 2003). The rela-

tion between antiretrovirals during pregnancy and infant low birth

weight is disputed. The majority of cohort studies suggest that an-

tiretrovirals are not associated with infant low birth weight (Szyld

2006 and Schulte 2007); however, some studies have shown that

PI-based antiretroviral regimens are associated with very low birth

weight (Tuomala 2002). Infant resistance to antiretrovirals is an-

other side effect that can occur when single-drug regimens are

given to the infant to prevent intrapartum and post-natal trans-

mission (McIntyre 2009). Because many of these studies cannot

identify specific regimens or eliminate confounding, it is impor-

tant to gain further information from randomized controlled tri-

als.

Other Interventions

Previous Cochrane reviews have critically evaluated other inter-

ventions to decrease MTCT. There was no evidence of an effect

of vaginal disinfection on the risk of MTCT (Wiysonge 2005).

Observational data have suggested an association between vitamin

A deficiency and MTCT; however, a Cochrane review of this sub-

ject did not show that antenatal vitamin A supplementation had

an effect on MTCT. Given the wide confidence intervals of the

review’s pooled effect estimate, neither a beneficial nor a harmful

effect could be excluded (Wiysonge 2005a). Hyperimmune HIV

immunoglobulin, when used with AZT, did not have any addi-

tional effect on decreasing MTCT above AZT alone (Bond 2007).

Complete avoidance of breastfeeding has also been advocated as a

means of preventing MTCT; however, the risk of MTCT needs to

be balanced with the infant’s risk of malnutrition and non-HIV-

related morbidity (WHO (Infant Feeding) 2009).

How the intervention might work

Evidence from microbiology, pathology, and clinical experience

suggests that MTCT occurs during three major timepoints during

pregnancy and the postpartum period: in utero, intrapartum, and

during breastfeeding. Strategies to reduce MTCT focus on these

timepoints and include maternal and infant use of antiretrovirals,

caesarean section before onset of labour or rupture of membranes,

and complete avoidance of breastfeeding.

Why it is important to do this review

Now that ART is the standard of care for preventing MTCT in

women who need therapy for their own health (WHO 2009) it is

important to investigate individual regimens, their efficacy in the

pregnant HIV-infected population, and their specific side-effect

profiles in both the mother and the infant. The cohort studies

discussed above, although valuable for their insights on the global

efficacy of combination therapy in preventing MTCT, were not

able to distinguish between the efficacies of specific regimens and

their side effects. It is also important to evaluate what is known

from the current literature about what ART regimen to start and

when to start ART in eligible HIV-infected pregnant women in

terms of specific laboratory parameters and gestational age.

O B J E C T I V E S

Our objective was to assess the current literature regarding the

treatment of HIV infection in clinically or immunologically eligi-

ble pregnant women with ART, the current standard of care. This

assessment includes an evaluation of the optimal time to start ther-

apy in relation to the woman’s laboratory parameters and gesta-

tional age. It also includes an analysis of which specific antiretrovi-

ral medications to start in women who are not yet on therapy, and

which agents to continue in women who are already on therapy.

M E T H O D S

Criteria for considering studies for this review

Types of studies

1) Randomized controlled trials

2) Observational studies (including case series) when randomized

controlled trial data were limited, incomplete, or unavailable

Types of participants

HIV-infected pregnant women who require ART for their own

health ∗ according to guidelines current at the time the search

strategy was designed (WHO 2006):

1) CD4 testing available:

-start ART when CD4 count <200 cells/mm3 and WHO Clinical

Stages 1 or 2

-start ART when CD4 count <350 cells/mm3 and WHO Clinical

Stage 3

2) CD4 testing not available

-start ART at WHO Clinical Stages 3 or 4
∗ given the paucity of randomized controlled clinical trial data for

this population, randomized controlled trials were accepted that

included women with CD4 counts ranging from 200-500 cells/

mm3 since this population contained the pre-specified population

of interest

Types of interventions

1) Use of a clearly defined ART regimen

2) Use of a comparison group
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Types of outcome measures

Outcomes of interest

Maternal outcomes:

1. Maternal mortality at 1 and 2 years, and later time points

when available

2. Severe adverse events (excluding death) including: hepatotox-

icity in women given NVP (CD4 250-350 cells/mm3 and >350

cells/mm3), renal toxicity with tenofovir, all other grade 3 or 4

severe adverse events

3. Response to antiretrovirals: clinical, immunological, virolog-

ical

4. Development of resistance resulting in antiretroviral discon-

tinuation or virological failure, as defined by the study authors

5. Adherence and tolerability to treatment, and retention in care

Infant outcomes:

1. All grade 3 or 4 severe adverse events as well as prematurity,

stillbirth, low birth weight, and teratogenicity

2. Infant HIV-free survival at 6 weeks and 18 months

3. MTCT of HIV at 6 weeks and 18 months, noting other time

points as defined by study authors

4. Resistance to subsequent antiretrovirals

Search methods for identification of studies

See Cochrane HIV/AIDS Group search strategy.

Electronic searches

See Table 1 for our strategies in searching Cochrane CENTRAL,

EMBASE and PubMed, LILACS, and Web of Science/Web of

Social Science.

Table 1. Search Strategies for Full-Text Articles

PMTCT searches

Publication Date from 1994/01/01 to 2009/06/17

PubMed:

HIV Infections[MeSH] OR HIV[MeSH] OR hiv[tw] OR hiv-1*[tw] OR hiv-2*[tw] OR hiv1[tw] OR hiv2[tw] OR hiv infect*[tw]

OR human immunodeficiency virus[tw] OR human immunedeficiency virus[tw] OR human immuno-deficiency virus[tw] OR

human immune-deficiency virus[tw] OR ((human immun*) AND (deficiency virus[tw])) OR acquired immunodeficiency syn-

drome[tw] OR acquired immunedeficiency syndrome[tw] OR acquired immuno-deficiency syndrome[tw] OR acquired immune-

deficiency syndrome[tw] OR ((acquired immun*) AND (deficiency syndrome[tw])) HIV Infections[MeSH] OR HIV[MeSH] OR

hiv[tw] OR hiv-1*[tw] OR hiv-2*[tw] OR hiv1[tw] OR hiv2[tw] OR hiv infect*[tw] OR human immunodeficiency virus[tw] OR

human immunedeficiency virus[tw] OR human immuno-deficiency virus[tw] OR human immune-deficiency virus[tw] OR ((human

immun*) AND (deficiency virus[tw])) OR acquired immunodeficiency syndrome[tw] OR acquired immunedeficiency syndrome[tw]

OR acquired immuno-deficiency syndrome[tw] OR acquired immune-deficiency syndrome[tw] OR ((acquired immun*) AND (de-

ficiency syndrome[tw])) AND randomized controlled trial [pt] OR controlled clinical trial [pt] OR randomized controlled trials

[mh] OR random allocation [mh] OR double-blind method [mh] OR single-blind method [mh] OR clinical trial [pt] OR clinical

trials [mh] OR (“clinical trial” [tw]) OR ((singl* [tw] OR doubl* [tw] OR trebl* [tw] OR tripl* [tw]) AND (mask* [tw] OR blind*

[tw])) OR (placebos [mh] OR placebo* [tw] OR random* [tw] OR research design [mh:noexp] OR comparative study [mh] OR

evaluation studies [mh] OR observational [tw] OR cohort studies [mh] OR case-control studies [mh] OR follow-up studies [mh]

OR prospective studies [mh] OR controll* [tw] OR prospectiv* [tw] OR volunteer* [tw]) NOT (animals [mh] NOT human [mh])

AND (MOTHER-TO-CHILD TRANSMISSION) OR (MOTHER TO CHILD TRANSMISSION) OR (ADULT TO CHILD

TRANSMISSION) OR (ADULT-TO-CHILD TRANSMISSION) OR (MATERNAL TO CHILD TRANSMISSION) OR (MA-

TERNAL-TO-CHILD TRANSMISSION) OR (VERTICAL TRANSMISSION) OR (DISEASE TRANSMISSION, VERTICAL)

OR MTCT OR PMTCT OR (Infectious Disease Transmission, Vertical/prevention and control[Mesh] AND HIV Infections/pre-

vention and control[Mesh]) OR (mother[tw] AND HIV Infections/prevention and control[Mesh]) OR ((infant[tw] OR baby[tw])

AND HIV Infections/prevention and control[Mesh]) 8081

EMBASE:

((((’human immunodeficiency virus infection’/exp OR ’human immunodeficiency virus infection’/exp) OR (’human immunodefi-

ciency virus infection’/exp OR ’human immunodeficiency virus infection’/exp)) OR ((’human immunodeficiency virus infection’/

exp OR ’human immunodeficiency virus infection’/exp) OR (’human immunodeficiency virus infection’/exp OR ’human immun-

odeficiency virus infection’/exp))) OR (((’human immunodeficiency virus infection’/exp OR ’human immunodeficiency virus infec-

tion’/exp) OR (’human immunodeficiency virus infection’/exp OR ’human immunodeficiency virus infection’/exp)) OR ((’human
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Table 1. Search Strategies for Full-Text Articles (Continued)

immunodeficiency virus infection’/exp OR ’human immunodeficiency virus infection’/exp) OR (’human immunodeficiency virus

infection’/exp OR ’human immunodeficiency virus infection’/exp)))) OR (((((’human immunodeficiency virus’/exp OR ’human

immunodeficiency virus’/exp) OR (’human immunodeficiency virus’/exp OR ’human immunodeficiency virus’/exp)) OR ((’human

immunodeficiency virus’/exp OR ’human immunodeficiency virus’/exp) OR (’human immunodeficiency virus’/exp OR ’human im-

munodeficiency virus’/exp))) OR (((’human immunodeficiency virus’/exp OR ’human immunodeficiency virus’/exp) OR (’human

immunodeficiency virus’/exp OR ’human immunodeficiency virus’/exp)) OR ((’human immunodeficiency virus’/exp OR ’human

immunodeficiency virus’/exp) OR (’human immunodeficiency virus’/exp OR ’human immunodeficiency virus’/exp))))) OR (hiv:

ti OR hiv:ab) OR (’hiv-1’:ti OR ’hiv-1’:ab) OR (’hiv-2’:ti OR ’hiv-2’:ab) OR (’human immunodeficiency virus’:ti OR ’human

immunodeficiency virus’:ab) OR (’human immuno-deficiency virus’:ti OR ’human immuno-deficiency virus’:ab) OR (’human im-

munedeficiency virus’:ti OR ’human immunedeficiency virus’:ab) OR (’human immune-deficiency virus’:ti OR ’human immune-

deficiency virus’:ab) OR (’acquired immune-deficiency syndrome’:ti OR ’acquired immune-deficiency syndrome’:ab) OR (’acquired

immunedeficiency syndrome’:ti OR ’acquired immunedeficiency syndrome’:ab) OR (’acquired immunodeficiency syndrome’:ti OR

’acquired immunodeficiency syndrome’:ab) OR (’acquired immuno-deficiency syndrome’:ti OR ’acquired immuno-deficiency syn-

drome’:ab) AND ’mother-to-child transmission’ OR ’mother to child transmission’ OR ’adult-to-child transmission’ OR ’adult to

child transmission’ OR ’maternal-to-child transmission’ OR ’maternal to child transmission’ OR (’vertical transmission’/exp OR

’vertical transmission’/exp) OR (’vertical disease transmission’ OR mtct OR pmtct OR ’perinatal transmission’) AND [embase]/lim

AND [1994-2009]/py 5815

WEB OF SCIENCE, WEB OF SOCIAL SCIENCE:

(TS=HIV OR TS=HIV/AIDS OR TS=AIDS) AND (TS=Mother-to-child transmission OR TS=vertical transmission OR TS=mother

OR TS=infant OR TS=baby OR TS=perinatal OR TS=postnatal OR TS=prenatal OR TS=antenatal) AND Document Type=(Article

OR Meeting Abstract OR Meeting Summary OR Meeting-Abstract OR Proceedings Paper) Databases=SCI-EXPANDED, SSCI

Timespan=1994-2009 4697

LILACS:

(HIV OR VIH OR AIDS OR SIDA OR HIV/AIDS) AND (mother-to-child OR PMTCT OR MTCT OR mother OR baby OR

infant OR vertical) 942

COCHRANE “CENTRAL”:

(HIV INFECTIONS) OR HIV OR HIV OR HIV-1* OR HIV-2* OR HIV1 OR HIV2 OR (HIV INFECT*) OR (HU-

MAN IMMUNODEFICIENCY VIRUS) OR (HUMAN IMMUNEDEFICIENCY VIRUS) OR (HUMAN IMMUNO-DEFI-

CIENCY VIRUS) OR (HUMAN IMMUNE-DEFICIENCY VIRUS) OR ((HUMAN IMMUN*) AND (DEFICIENCY VIRUS)

) OR (ACQUIRED IMMUNODEFICIENCY SYNDROME) OR (ACQUIRED IMMUNEDEFICIENCY SYNDROME) OR

(ACQUIRED IMMUNO-DEFICIENCY SYNDROME) OR (ACQUIRED IMMUNE-DEFICIENCY SYNDROME) OR (

(ACQUIRED IMMUN*) AND (DEFICIENCY SYNDROME)) OR (VIRAL SEXUALLY TRANSMITTED DISEASES) AND

(MOTHER-TO-CHILD TRANSMISSION) OR (MOTHER TO CHILD TRANSMISSION) OR (ADULT-TO-CHILD

TRANSMISSION) OR (ADULT TO CHILD TRANSMISSION) OR (MATERNAL-TO-CHILD TRANSMISSION) OR (MA-

TERNAL TO CHILD TRANSMISSION) OR (MTCT OR PMTCT) OR (PERINATAL TRANSMISSION) OR (VERTICAL

TRANSMISSION) OR (VERTICAL DISEASE TRANSMISSION) 225

Gross: 13,945

Net, after duplicates removal and first broad cut: 3,335

Electronic searches were undertaken using the following databases:

CENTRAL, EMBASE and PubMed, LILACS, and Web of Sci-

ence/Web of Social Science. Hand searches of the reference lists

of all pertinent reviews and studies found also were undertaken.

Abstracts from numerous relevant conferences, including the In-

ternational AIDS Conferences and the annual Conferences on

Retroviruses and Opportunistic Infections, were searched. Ex-
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perts in the field of HIV prevention were contacted to locate any

further studies or relevant conference proceedings not included in

the databases to ensure that unpublished studies were included.

The search strategy was iterative. There were no restrictions on

language.

With regard to the electronic literature search, the optimal sensitive

search strategy developed by The Cochrane Collaboration and

detailed in the Cochrane Reviewers’ Handbook (Higgins 2008)

was used, in conjunction with search terms identified in Table 1,

to identify relevant studies from January 1, 1994 to June 17, 2009.

Searching other resources

A comprehensive electronic search was undertaken to find relevant

conference abstracts. Using a comprehensive database of HIV/

AIDS conference abstracts, we searched 1st -4th IAS Pathogen-

esis (2001-2009); 10th-17th IAC (1994-2008); 1st-16th CROI

(1994-2009); US National HIV Prevention Conference (’99, ’03,

’05); 7th-14th BHIVA (2001-2008); and 8th-9th European AIDS

Society Conference (2001, 2003), using these terms:“3TC, ABC,

AZT, ZDV, d4T, TDF, FTC, NRTI, NNRTI, nucleoside, nu-

cleotide, protease, DLV, EFV, ETR, NVP, APV, ATV, DRV, IDV,

LPV, RTV, NFV, TPV, T-20, MVC, Atripla, lamivudine, abacavir,

zidovudine, stavudine, zalcitabine, didanosine, emtricitabine, epz-

icom, kivexa, Trizivir, Combivir, Truvada, delavirdine, efavirenz,

nevirapine, amprenavir, fosamprenavir, atazanavir darunavir, indi-

navir, lopinavir, ritonavir, saquinavir, tipranavir, enfurvitide, mar-

aviroc, raltegravir, tenofovir, breast, mother, infant, baby, preg-

nant, pregnancy, perinatal, postnatal, feeding, breastfeeding, ver-

tical, mtct, pmtct, “when to start” OR timing OR (“early” AND

“initia*”)”

Data collection and analysis

The search for studies was performed with the assistance of the

Cochrane HIV/AIDS Group. No tables of comparisons describing

qualitative or quantitative methods used to combine data were

necessary as the individual studies were too diverse to pool and

were each analyzed independently.

Selection of studies

The authors performed the selection of potentially relevant stud-

ies. The titles, abstracts and descriptor terms of all downloaded

material from the electronic searches were read and irrelevant re-

ports discarded to create a pool of potentially eligible studies. All

identified citations then were evaluated independently to establish

relevance of the article and whether or not the full article should

be acquired. If there was uncertainty, the full article was obtained.

Data extraction and management

Using a pre-designed data abstraction form, the authors extracted

relevant data from each of the included studies.

Assessment of risk of bias in included studies

The quality of randomized controlled trials was assessed inde-

pendently by the authors [A.S.S., E.K.D.] using guidance from

the Cochrane Handbook for Systematic Reviews of Interventions

(Higgins 2008) and is displayed in Figure 1 and Figure 2. The

quality of observational studies was assessed independently by the

authors [A.S.S., E.K.D.] using the Newcastle-Ottawa Quality As-

sessment Scale (Newcastle-Ottawa). Where data was incomplete,

A.S.S. and E.K.D. attempted to contact the study’s primary au-

thors.
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Figure 1. Methodological quality graph: review authors’ judgements about each methodological quality

item presented as percentages across all included studies.
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Figure 2. Methodological quality summary: review authors’ judgements about each methodological quality

item for each included study.
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Data synthesis

Data synthesis was performed independently by the authors

[A.S.S., E.K.D.] and discussed with a statistician. Unpublished

data for the Mma Bana and Kesho Bora trials were provided to

the authors of this review to facilitate presentations to the WHO

guideline review committee. However, only data presented in au-

thors’ published abstracts at the 2009 International AIDS Society

meeting were used in this publication. In the case of the Kesho

Bora abstract where only numerators and proportions were avail-

able, denominators were estimated statistically with the assistance

of a statistician (Higgins 2008).

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

Randomized Controlled Trials

The Kesho Bora study conducted by deVincenzi and colleagues in-

cluded a randomized controlled trial (RCT). The total enrolment

was 1140 HIV-infected pregnant women in five sites in Burk-

ina Faso, Kenya and South Africa, of whom 824 were enrolled in

the clinical trial (de Vincenzi 2009). Women with CD4 counts

between 200 and 500 cells/mm3 were randomized to triple an-

tiretroviral prophylaxis during pregnancy and breastfeeding (AZT/

3TC/LPV-r from 28-36 weeks of pregnancy until six months post

partum) compared to short-course prophylaxis (AZT from 28-36

weeks until labour, AZT/3TC and sdNVP at onset of labour, with

AZT/3TC one week after delivery) to prevent MTCT of HIV-1.

The mean CD4 count in both arms was 335 cells/mm3. Cohort

groups were comprised of 119 women with CD4 <200 cells/mm
3 or HIV Stage 4 who received AZT/3TC/NVP from 16 weeks

+ infant sdNVP, and 129 women with CD4 >500 cells/mm3 and

HIV Stage <4 who received AZT from 28-36 weeks until labour

with maternal/infant sdNVP at onset of labour. The remaining 31

women were allocated to short-course prophylaxis. The authors’

primary endpoints were infant HIV-free survival at 6 weeks and

12 months (Summary of findings for the main comparison and

Summary of findings 2).

Lehman and colleagues conducted a RCT of HIV-1-infected preg-

nant women who presented to an antenatal clinic in Nairobi,

Kenya with a primary outcome of comparing the effect of two

antiretroviral regimens on breast milk HIV-1 viral load (Lehman

2008). The reported study is a secondary analysis of resistance

in the initial RCT. Pre-specified inclusion criteria were: intent to

breastfeed, hemoglobin greater than 8g/dL, no previous exposure

to antiretrovirals, and age greater than 18 years. Exclusion criteria

included having a CD4 count of <200 or >500 cells/mm3. At 34

weeks gestation, women were randomized to one of two arms.

In the triple antiretroviral arm, AZT/3TC/NVP were given twice

daily from 34 weeks until 6 months after delivery. In the AZT/sd-

NVP arm, AZT was given twice daily from 34 weeks gestation and

intrapartum, while NVP was given as a single oral dose at the onset

of labour with 2mg/kg to the infant after delivery in a single dose

within 72 hours of delivery. Fifty-eight women were randomized,

and mean CD4 counts for each arm were not provided. During

follow-up, maternal blood was collected at 35 and 37 weeks ges-

tation, delivery, 1, 3, 6, 9, and 12 months post-partum. Women

were included in the sub-study if they had a plasma sample avail-

able from three months after treatment cessation. Plasma samples

were frozen and shipped to Seattle, WA where allele-specific PCR

was performed to detect K103N and Y181C mutations (Summary

of findings 3).

The Mma Bana study is a RCT comparing two different triple

antiretroviral regimens in HIV-infected pregnant women who in-

tended to breastfeed their infants (Shapiro 2009). This study was

performed at four sites in Botswana. Enrolled were 730 women,

with 560 in the randomized arms and 170 in the observational

arm. HIV-infected pregnant women with CD4 counts greater

than or equal to 200 cells/mm3 were randomized to AZT, 3TC,

and abacavir (ABC) vs. AZT/3TC/LPV-r from 26-34 weeks gesta-

tion. An observational group was composed of women with CD4

counts of <200 cells/mm3, who received AZT/3TC/NVP from

18-34 weeks gestation. All regimens were continued through de-

livery with plans for weaning by six months post-partum. All in-

fants received sdNVP and one month of AZT. Inclusion criteria

for randomization included: a CD4 count of 200-500 cells/mm
3 and absence of an AIDS-defining illness. The mean CD4 count

in the AZT/3TC/ABC arm was 398 cells/mm3 and the mean

CD4 count in the AZT/3TC/LPV-r arm was 403 cells/mm3. The

authors’ primary endpoints were maternal HIV-1 RNA suppres-

sion to <400 copies/mL among randomized arms at delivery and

through breastfeeding, and MTCT rates in the overall study pop-

ulation (Summary of findings 4 and Summary of findings 5).

Cohort Studies

In Botswana (Bae 2008), researchers conducted a nested cohort

study within a RCT in which HIV-1 infected pregnant women

were referred for enrollment in the Mashi study (Thior 2006).

Eligibility criteria included gestational age of 33-35 weeks, WHO

clinical stage 2 or 3 and CD4 T cell count of <350 cells/mm3, or

WHO clinical stage 4 or CD4 cell count <200 cells/mm3. Once

ART became available in October 2002, ART-eligible women

were assigned to the AZT/3TC/NVP arm. The 69 women in the

AZT/3TC/NVP arm had a median CD4 count at enrollment of

132 cells/mm3, and the 109 women in the ART-unexposed arm
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had a median CD4 count of 146 cells/mm3. Of the ART-eligi-

ble women, 69 received AZT/3TC/NVP twice daily at 34 weeks

with supplemental AZT during delivery and 109 received short-

course regimens (AZT twice daily starting at 34 weeks, with either

sdNVP or placebo in labour) while ART availability was delayed.

All live-born infants of these women were selected for the analysis.

Both ART exposed and unexposed (the short-course arm) infants

were divided into subgroups based on feeding strategies. Infants

received either one month of AZT prophylaxis with formula feed-

ing or AZT for the duration of breastfeeding. A complete blood

count was obtained on all infants at birth and at one, four, and

seven months of age. The authors’ primary outcome was to as-

sess hematologic and hepatic toxicities associated with in utero

and breastfeeding exposure to maternal triple ART (Summary of

findings 6).

Ekouevi 2008 is an observational study in a breastfeeding pop-

ulation in the Ivory Coast. This study enrolled HIV-1 infected

pregnant women who were referred to the ANRS Ditrame-Plus

or MTCT-Plus projects. Eligibility criteria included WHO clin-

ical stages 2 or 3 and CD4 T cell count of <350 cells/mm3, or

WHO clinical stage 4 or CD4 cell count of <200 cells/mm3. Of

326 HIV-infected pregnant women, 175 received a short-course

regimen and 151 received ART. There were 168 women who re-

ceived ART, with a mean CD4 count of 182 cells/mm3. There

were 190 women who received a short course regimen, with a mean

CD4 count of 177 cells/mm3. In the Ditrame-Plus Study, ART

was not yet available for pregnant women, thus eligible mothers

received either intrapartum sdNVP after short course AZT initi-

ated at 36 weeks gestation, or short course AZT/3TC initiated at

32 weeks gestation until 3 days postpartum (short course group).

In the MTCT-Plus project, eligible women received AZT/3TC/

NVP (or stavidine [d4T], 3TC, and NVP) antepartum, during

labour and after delivery (ART group). In both groups, infants

received AZT syrup for 7 days + sdNVP syrup on day 2 or 3.

Women were counseled to either replacement feed or to practice

exclusive breastfeeding for 4-6 months (Summary of findings 7).

The Jamisse 2007 observational study was conducted in Maputo,

Mozambique. All pregnant women were offered HIV-1 testing

and HIV-1 seropositive women were referred to the study hospital

for CD4 cell count testing. Women who met eligibility criteria

were offered enrollment in an observational study. Eligibility cri-

teria included: greater than ≥16 weeks gestational age, >18 years

of age, ART naive, and CD4 cell count < 350 cells/mm3. From

August 2004 through June 2005, 163 HIV-1 positive pregnant

women were enrolled. Study participants returned 2 weeks after

enrollment to begin antiretrovirals. 146 women received AZT/

3TC/NVP as a first-line regimen. For women with hemoglobin

<8.5g/mL, d4T was substituted for AZT. This substitution was

also made if AZT was not available. Efavirenz replaced NVP in

the case of NVP toxicity. Participants were seen monthly until 34

weeks of gestation, after which follow-up occurred every 2 weeks

until delivery. Post-partum visits occurred 1 week after delivery

and then monthly until 6 months from the time of the initiation

of antiretrovirals. Blood samples were taken at 1-2 weeks and 1,

2, and 6 months after ART initiation. Outcomes in women with

CD4<250 cells/mm3 were compared with those with CD4> 250

cells/mm3. The authors’ primary endpoint was to evaluate toxicity

associated with NVP-based regimens. The data from this study

were used to evaluate both when to start antiretrovirals and what

regimen to use (Summary of findings 8 and Summary of findings

9).

In Marazzi’s study, all women enrolled in the Drug Resources En-

hancement against AIDS and Malnutrition cohort from 5/1/2002

through 7/30/2004 were evaluated retrospectively (Marazzi 2006).

All pregnant, HIV-infected women were eligible, but charts were

only reviewed if the women kept follow-up appointments through

delivery, agreed to take antiretrovirals, and had been on antiretrovi-

rals for more than 14 days at the time of study closure. 703 women

were included. All pregnant HIV-infected women were prescribed

AZT/3TC/NVP from (on average) 27 weeks gestation until deliv-

ery. Women with CD4 cell counts <200 cells/mm3, a viral load of

<55,000 copies/mL, or WHO stage 3 or 4 were given AZT/3TC/

NVP starting from 15 weeks of gestation and indefinitely follow-

ing delivery. Women with a viral load of <55,000 copies/mL and

CD4 counts >200 cells/mm3 continued AZT/3TC/NVP for up

to 6 months post-partum. Pregnant HIV-infected women with a

hemoglobin of <8g/100mL were given d4T/3TC/NVP. Labora-

tory monitoring was obtained at baseline, at weeks 2 and 4 during

the first month and every 4 weeks thereafter until delivery. The

authors’ primary outcome was to assess the incidence and conse-

quences of adverse reactions when HIV-infected pregnant women

in Africa are given NVP-based ART (Summary of findings 10).

In an observational study conducted in Thailand (Phanuphak

2007), patients (78 men, 244 pregnant women, and 87 non-preg-

nant women) with HIV infection were prescribed NVP-based reg-

imens. Participants were deemed to be ART eligible if they had

CD4 cell counts <200 cells/mm3 or <350 cells/mm3 at WHO

stage >2. Pregnant HIV-infected women with CD4>200 were

prescribed NVP-containing ART from >28 weeks until delivery

(PMTCT group) with AZT/3TC continued 1 week post-partum.

Pregnant HIV-infected women with CD4 cell counts <200 cells/

mm3 or <350 cells/mm3 at WHO stage >2 were given NVP-based

ART starting from 14 weeks of gestation and indefinitely follow-

ing delivery (the ART group). ART comprised either AZT/3TC/

NVP or d4T/3TC/NVP. For pregnant women, laboratory moni-

toring was obtained at baseline, at weeks 2, 4, 6, and 8, and then

every 4 weeks until delivery with clinical assessments at regular

intervals (Summary of findings 11).

Tonwe-Gold’s study identified pregnant women at two commu-

nity based antenatal clinics in two low-income urban districts of

the Ivory Coast were referred for enrolment in the MTCT-Plus

initiative observational study (Tonwe-Gold 2007). Eligibility for

ART included: WHO clinical stage 4 irrespective of CD4 T cell

count; WHO stage 2 or 3 and CD4 T cell count <350 cells/mm3;

17Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women (Review)
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or CD4 cell count <200 cells/mm3. 107 women began ART with

the plan to continue medications post-partum (median gestational

age 30 weeks), with 102 women on AZT/3TC/NVP; 143 women

received short course regimens to prevent mother to child trans-

mission of HIV, 103 of them with short course AZT/3TC and

sdNVP during labour. Pregnant women meeting eligibility criteria

initiated treatment (as early as 24 weeks of gestation) with AZT/

3TC/NVP (the ART group). Treatment continued during labour

and postnatally. Pregnant women who were not eligible for ART

received short course regimens (usually AZT/3TC) with sdNVP

in labour from 32 weeks of gestation until 3 days postpartum,

or short course AZT from 28 weeks, or sdNVP alone, or both

short course AZT and sdNVP (short course group). Irrespective

of maternal regimen, all infants received AZT syrup for 7 days

and sdNVP syrup on day 3. The authors’ primary endpoint was

MTCT at 4 weeks and 12 months (Summary of findings 12 and

Summary of findings 13).

Results of the search

Full-Text Article Search

After screening 13,945 citations, we removed 6,592 irrelevant ci-

tations (animal, behavioral, in vitro studies, etc.). We also removed

4,018 duplicate references. The remaining 3,335 references were

hand-screened by 2 authors. We identified 59 potentially relevant

full-text articles for closer review (Figure 3).
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Figure 3. Flowsheet- Full-text Articles
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Conference Abstract Search

The search of conference abstracts yielded 6099 results (Figure 4).

Figure 4. Flowsheet- Abstracts
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Included studies

Full-Text Inclusion

After reviewing the 59 complete references for the studies we de-

termined that 7 studies met our inclusion criteria (Figure 3).

Conference Abstract Inclusion

We searched the 6099 conference abstract results for terms rel-

evant to animal research, behavioural research, etc. (e.g. simian,

feline, monkey, baboon, chimpanzee, rhesus, macaque, MSM,

condom, behavio/ural, couples, husband, wife, boyfriend, girl-

friend, violent, violence, cocaine, heroin, methamphetamine, in

vitro, murine, mouse). We scanned the titles of and then excluded

the resulting 5492 citations. There were then 607 net conference

abstract results remaining to be screened (Figure 4). Other per-

tinent conference websites were hand-searched for relevant ab-

stracts. From this search, 24 abstracts were identified, and 4 were

eligible for inclusion in the systematic review. However, 2 authors

did not respond to requests for information. As such, only 2 ab-

stracts were ultimately included in the systematic review.

Excluded studies

Full-Text Article Exclusion

We excluded 52 full-text articles from the systematic review, for

reasons such as the following: there was no comparison group, the

antiretroviral regimens were not clearly defined, some members of

the study group were not pregnant (Figure 3).

Conference Abstract Exclusion

Of the 607 abstracts screened, 0 were included in the systematic re-

view (Figure 4). From the 24 abstracts identified in the hand-search

of pertinent conference websites, 20 abstracts were excluded. Two

authors did not respond to requests for information and thus their

two abstracts were also excluded.

Risk of bias in included studies

See Figure 1 and Figure 2.

Effects of interventions

See: Summary of findings for the main comparison Kesho Bora:

AZT/3TC/LPV-r compared to Short-Course AZT (intrapartum

AZT/3TC/sd-NVP) for HIV-infected Pregnant Women With

CD4 Counts 200-500 Cells/mm3; Summary of findings 2

Kesho Bora continued: AZT/3TC/LPV-r compared to Short-

Course AZT (intrapartum AZT/3TC/sd-NVP) for HIV-infected

Pregnant Women With CD4 Counts 200-500 Cells/mm3

(second part of the preceding Summary of Findings table,

showing additional outcomes); Summary of findings 3 Lehman:

AZT/3TC/NVP compared to Short Course AZT/sdNVP for

HIV-Infected Pregnant Women With CD4 Counts 200-500

cells/mm3; Summary of findings 4 Mma Bana: AZT/3TC/

LPV-r compared to AZT/3TC/ABC for HIV-Infected Pregnant

Women With CD4 Counts >200 cells/mm3; Summary of

findings 5 Mma Bana continued: AZT/3TC/LPV-r compared to

AZT/3TC/ABC for HIV-Infected Pregnant Women With CD4

Counts >200 cells/mm3 (second part of the preceding Summary

of Findings table, showing additional outcomes); Summary of

findings 6 Bae: AZT/3TC/NVP vs. AZT (+/- single dose NVP)

for HIV-infected pregnant women with CD4 Counts <200

cells/mm3; Summary of findings 7 Ekouevi: AZT/3TC/NVP

compared to Other Short Course PMTCT Regimen for ART-

Eligible HIV-infected Pregnant Women; Summary of findings

8 Jamisse (What to Start): AZT/3TC/NVP compared to d4T/

3TC/NVP for HIV-Infected Pregnant Women With CD4<350;

Summary of findings 9 Jamisse (When to Start): AZT/3TC/NVP

for CD4 250-350 compared to AZT/3TC/NVP for CD4 <250

for HIV-Infected Pregnant Women; Summary of findings 10

Marazzi: AZT/3TC/NVP for HIV Infection in Pregnant Women

With CD4 <250 vs. >250 cells/mm3; Summary of findings

11 Phanuphak: AZT/3TC/NVP (PMTCT) compared to AZT/

3TC/NVP (ART) for HIV-1 Infected Pregnant Women Who

Have CD4>200 Compared with Those Who Have CD4<200

Cells/mm3; Summary of findings 12 Tonwe-Gold: AZT/3TC/

NVP compared to Other Short Course Regimen for HIV-

Infected Pregnant Women; Summary of findings 13 Tonwe-Gold

continued: AZT/3TC/NVP compared to Other Short Course

Regimen for HIV-Infected Pregnant Women (second part of

the preceding Summary of Findings table, showing additional

outcomes)

Infant HIV Transmission or Death

In the Kesho Bora study, there was a significant risk reduction in

infant HIV transmission or death at 12 months (relative risk [RR]

0.58, CI 0.34-0.97) in the triple antiretroviral arm (AZT/3TC/

LPV-r at 28-36 weeks of pregnancy until 6 months post partum)

compared to short course (AZT from 28-36 weeks until labour,

AZT/3TC/sd-NVP at onset of labour, AZT/3TC one week after

delivery) (de Vincenzi 2009). However, there was no significant

difference in infant HIV transmission or death between the two

groups at 6 months.

In Tonwe-Gold 2007 women in the ART group received AZT/

3TC/NVP post-partum and all infants received AZT syrup for 7

days. Infant HIV transmission or death at 12 months was 12.6%

(11/87) in the AZT/3TC/NVP group and 14.7% (15/102) in the
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short course group (either AZT, sdNVP, AZT+sdNVP, or AZT/

3TC+sdNVP), (RR 0.86, CI 0.42- 1.77).

In Bae 2008, women in the ART group received AZT/3TC/NVP

post-partum and infants received AZT for one month vs. the du-

ration of breastfeeding depending on randomization. This study

showed a 61% reduction (RR 0.39, CI 0.18- 0.85) in HIV trans-

mission or death at 7 months in the ART arm (AZT/3TC/NVP

twice daily at 34 weeks with supplemental AZT during delivery)

compared to a short course regimen (AZT twice daily starting at

34 weeks, with either sdNVP or placebo in labour).

Mother-to-Child Transmission

In Kesho Bora, there was no difference in mother-to-child trans-

mission at birth (RR 0.78, CI 0.3- 2.1) or at 6 weeks after delivery

(RR 0.69, CI 0.34- 1.37) between women on AZT/3TC/LPV-r

started between 28- 36 weeks and those on a short course regimen

(de Vincenzi 2009). However, there was a significant difference in

mother-to-child transmission at 6 (RR 0.56, CI 0.33- 0.99) and

12 months (RR 0.58, CI 0.34- 0.97) between women on AZT/

3TC/LPV-r started between 28- 36 weeks and those on a short

course regimen.

In Shapiro 2009, there was no difference in mother-to-child trans-

mission in utero (RR 0.35, CI 0.04- 3.34), late postpartum (RR

0.21, CI 0.01- 4.35), and at 6 months (RR 0.17, CI 0.02- 1.44)

between the AZT/3TC/LPV-r and AZT/3TC/ABC arms.

In Ekouevi 2008, mother-to-child transmission of HIV at 12

months occurred in 2.1% (3/141) of infants in the ART group,

and 14.7% (25/170) in the short course group who were no

longer receiving MTCT prophylaxis, RR 0.14 (0.04-0.47). In

Tonwe-Gold 2007, however, mother-to-child transmission of

HIV at 12 months occurred in 3.5% (3/86) of infants in the ART

group, and 8.8% (9/102) of infants in the short course group (ei-

ther AZT/3TC with sdNVP in labour from 32 weeks of gesta-

tion, AZT from 28 weeks, sdNVP alone, or AZT from 28 weeks

with sdNVP) who were no longer receiving MTCT prophylaxis,

RR 0.4 (0.11-1.41). In Bae 2008, mother-to-child transmission

also decreased significantly at 7 months when AZT/3TC/NVP

was compared with a short course regimen (AZT twice daily start-

ing at 34 weeks, with either sdNVP or placebo in labour) where

women were no longer receiving antiretrovirals post-partum (RR

0.15, 0.04- 0.62).

Maternal Severe Adverse Events

(Maternal severe adverse events included any general body, respiratory,

gastrointestinal, reproductive, skin, or laboratory abnormality)

In the Kesho Bora study, there was no significant difference in

maternal severe adverse events (RR 1.09, CI 0.77- 1.53) between

the triple antiretroviral arm (AZT/3TC/LPV-r at 28-36 weeks of

pregnancy until 6 months post partum) compared to short course

(AZT from 28-36 weeks until labour, AZT/3TC/sd-NVP at onset

of labour, AZT/3TC one week after delivery) (de Vincenzi 2009).

In Shapiro 2009, 14.7% (42/285) of women in the AZT/3TC/

ABC arm and 11.6% (32/275) of women in the AZT/3TC/LPV-

r arm experienced a grade 3 or 4 severe adverse laboratory event,

RR 0.79, (0.51-1.21). Severe adverse events requiring treatment

modification occurred in 2.5% (7/285) of women in the AZT/

3TC/ABC arm and 2.2% (6/275) of women in the AZT/3TC/

LPV-r arm (RR 0.89, CI 0.3- 2.61).

In Jamisse 2007, all four women with severe hepatotoxicity had

CD4 counts >250 cells/mm3 (p=0.02). Rates of peripheral neu-

ropathy, or skin and hematologic toxicity did not differ by CD4

cell count group. When women on AZT/3TC/NVP were com-

pared with d4T/3TC/NVP there was no difference in adverse

events (RR 1.58, 0.6- 4.12). When all grade 3 or 4 severe adverse

events were pooled (peripheral neuropathy, hepatotoxicity or skin

and hematologic toxicity), there was no significant difference be-

tween CD4 strata (RR 1.18, CI 0.47- 2.97).

In Phanuphak 2007, pregnant women who received antiretrovirals

for prophylaxis of MTCT (CD4 cells >250 cells/mm3) had a sig-

nificantly higher rate of symptomatic hepatotoxicity (p=0.0003)

than pregnant women who received ART for their own health

(CD4<250 cells/mm3). When rash and hepatic grade 3 or 4 severe

adverse events were combined, there was no significant difference

in events between groups, RR 1.98 (0.65- 6.03).

In Marazzi 2006, when women on AZT/3TC/NVP who had CD4

counts of <250 cells/mm3 were compared with women with CD4

counts of >250 cells/ mm3 there was no significant difference in

hepatotoxicity between the groups (RR 0.64, CI 0.34- 1.2).

When comparing maternal ART to short course regimens, Tonwe-

Gold 2007 showed an increase in maternal severe adverse events

in the AZT/3TC/NVP arm (RR 25.33, CI 1.49- 430.51).

Maternal Mortality and Resistance

In Shapiro 2009, maternal mortality at six months after delivery

was 0% (0/275) among women in the AZT/3TC/LPV-r arm and

0.4% (1/285) among women in the AZT/3TC/ABC arm (RR

0.35, CI 0.01- 8.44).

In Lehman 2008 there was a significantly different decrease in ma-

ternal resistance with AZT/3TC/NVP administration compared

to a short-course regimen (RR 0.24, CI 0.07- 0.88).

Infant Severe Adverse Events

(Infant severe adverse events included any general body, respiratory,

gastrointestinal, reproductive, skin, laboratory or developmental ab-

normality, including prematurity, stillbirth, or teratogenicity)

In the Kesho Bora study, prematurity occurred in 13.4% (54/402)

of infants in the triple antiretroviral arm (AZT/3TC/LPV-r at 28-

36 weeks of pregnancy until 6 months post partum) and 10.9%

(44/403) of infants in the short course prophylaxis arm (AZT from

28-36 weeks until labour, AZT/3TC/sd-NVP at onset of labour,

AZT/3TC one week after delivery) (RR 1.23, CI 0.85- 1.79) (de

Vincenzi 2009). There were 30.8% (124/402) of infants in the

triple antiretroviral arm and 32.5% (131/403) of infants in the

short course arm with a grade 3 or 4 severe adverse event (RR 0.95,

CI 0.77- 1.16). There was no difference in low birth weight (RR

1.46, CI 0.94- 2.25) or stillbirths (RR 1, CI 0.25- 3.95) between

the arms. There was no difference in the rate of infant mortality

between either arm at 6 months (RR 0.78, CI 0.43- 1.42) and
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12 months with AZT/3TC/LPV-r compared to short course (RR

0.63, CI 0.38- 1.03).

In Shapiro 2009, there was a statistically significant difference

in prematurity between the arms. There were significantly more

infants born prematurely in the AZT/3TC/LPV-r arm (61/270)

when compared with the AZT/3TC/ABC (42/283) arm (RR 1.52,

CI 1.07- 2.17). Stillbirths accounted for 2.8% (8/285) of the de-

liveries in the AZT/3TC/ABC arm and 1.8% (5/275) of the deliv-

eries in the AZT/3TC/LPV-r arm, RR 0.65, CI 0.21- 1.96). There

was no difference in low birth weight (RR 1.27, CI 0.85- 1.91)

between the arms. Grade 3 or 4 severe adverse events occurred in

41% (116/283) of infants in the AZT/3TC/ABC arm and 46.3%

(125/270) of infants in the AZT/3TC/LPV-r arm (RR 1.13, CI

0.93- 1.37).

In Bae 2008, in utero exposure to maternal ART in the presence

of infant AZT prophylaxis was associated with increased risk of

neutropenia in infants between birth and 1 month of age (21.7%

who received AZT/3TC/NVP arm vs. 5.5% who received a short

course regimen, p<0.01), although there was no difference in in-

fant severe adverse events between the two groups at birth (RR

1.26, 0.35- 4.54).

In Ekouevi 2008, stillbirths occurred in 3.3% (5/151) of the

deliveries in the ART arm and 2.9% (5/175) of the deliveries in

the short course arm, RR 1.16, (0.34- 3.93). Low birth weight

was significantly higher in the ART arm with 22.3% (31/139), vs.

12.4% (21/170) in the short course arm, RR 1.81, (1.09-3.0).

In Tonwe-Gold 2007, low birth weight occurred significantly more

often in the ART arm (26.3%) than in the short course group

(8.8%), RR 2.17, (1.23- 3.81). However, there was no difference

between the arms in the number of stillbirths (RR 0.89, CI 0.26-

3.08)
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

AZT/3TC/LPV-r compared to Short-Course AZT (intrapartum AZT/3TC/sd-NVP) for HIV-infected Pregnant Women With CD4 Counts 200-500 Cells/mm3

Patient or population: HIV-infected Pregnant Women With CD4 Counts 200-500 Cells/mm3
Settings: Resource Limited
Intervention: AZT/3TC/LPV-r 1

Comparison: Short-Course AZT (intrapartum AZT/3TC/sd-NVP)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Short-Course AZT (in-

trapartum AZT/3TC/sd-

NVP)

AZT/3TC/LPV-r

Low Birth Weight 77 per 1000 112 per 1000

(72 to 173)
RR 1.46

(0.94 to 2.25)
805
(1 study)

⊕⊕©©

low2,3,4,5,6

Stillbirths 10 per 1000 10 per 1000

(2 to 40)
RR 1

(0.25 to 3.95)
824
(1 study)

⊕⊕©©

low2,3,4,5,6

Mother to Child Trans-

mission at Birth

22 per 1000 17 per 1000

(6 to 46)
RR 0.78

(0.29 to 2.07)
805
(1 study7)

⊕⊕©©

low2,3,4,5,6

Mother to Child Trans-

mission at 6 Weeks

48 per 1000 33 per 1000

(16 to 66)
RR 0.69

(0.34 to 1.37)
789
(1 study)

⊕⊕©©

low2,3,4,5,6

Mother to Child Trans-

mission at 6 Months

85 per 1000 48 per 1000

(28 to 84)
RR 0.56

(0.33 to 0.99)
776
(1 study)

⊕⊕©©

low2,3,4,5,8

Mother to Child Trans-

mission at 12 Months

95 per 1000 55 per 1000

(32 to 92)
RR 0.58

(0.34 to 0.97)
761
(1 study)

⊕©©©

very low2,3,4,5,9
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 413 women were randomised to the AZT/3TC/LPV-r arm, and 411 women were randomised to the short course arm as published
in the IAS 2009 abstract. There were 402 live-born infants in the AZT/3TC/LPV-r arm and 403 live-born infants in the short course
arm as published in the IAS 2009 abstract. All other denominators were derived from information published in the authors’ IAS 2009
abstract.

2 This outcome not deemed subject to risk of bias associated with lack of blinding.
3 As a single study, no comparison study is available to evaluate inconsistency.
4 Kesho Bora’s intervention arms evaluated women with CD4 200-500 cells/mm3. This group contains a subset of women who, using
current guidelines, would be eligible for anti-retroviral therapy for their own health.
5 Small numbers of events.
6 Confidence interval includes the null.
7 Preferably, HIV RNA PCR was performed within 72 hours, but was allowed up to 1 week after birth.
8 The overall HIV transmission rate in in the HAART arm of Mma Bana was 1% at 6 months compared with Kesho Bora where
transmission was 4.9% in the HAART arm at 6 months.
9 The last baby in the study was enrolled was born November 2008. At the time of the authors’ IAS presentation only 28% of the
participants had not yet completed 12-month follow-up.
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AZT/3TC/NVP compared to Short Course AZT/sdNVP for HIV-Infected Pregnant Women With CD4 Counts 200-500 cells/mm3

Patient or population: HIV-Infected Pregnant Women With CD4 Counts 200-500 cells/mm3
Settings: Resource Limited
Intervention: AZT/3TC/NVP
Comparison: Short Course AZT/sdNVP

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Short Course AZT/sdNVP AZT/3TC/NVP

Maternal Resistance 750 per 1000 180 per 1000

(53 to 660)1
RR 0.24

(0.07 to 0.88)
27
(1 study6)

⊕©©©

very low2,3,4,5

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Randomization allocated 28 women to the short course arm and 30 women to the HAART arm. Due to loss to follow up and specimen
limitations (only samples where 50 cumulative viral copies were tested in 2-4 independent RT-PCRs were included), only 16 women
in the short course arm and 11 in the HAART arm were included in the author’s analysis.

2 Randomization allocated 28 women to the short course arm and 30 women to the HAART arm. Of these participants, 4/28 (14%) were
lost to follow up in the short course arm and 6/30 (20%) were lost to follow-up in the HAART arm.
3 This outcome not subject to risk of bias associated with lack of blinding.
4 This study includes a cohort of women who did not require anti-retroviral therapy for their own health (CD4 range 200- 500). Mean
CD4 count in the short course group at 32 weeks gestation was 354 in the short course arm, and 304 in the AZT/3TC/NVP arm.
5 Small numbers of events.
6 Women with K103N or Y181C at 3 months after treatment cessation.2
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AZT/3TC/LPV-r compared to AZT/3TC/ABC for HIV-Infected Pregnant Women With CD4 Counts >200 cells/mm3

Patient or population: HIV-Infected Pregnant Women With CD4 Counts >200 cells/mm3
Settings: Resource Limited
Intervention: AZT/3TC/LPV-r1

Comparison: AZT/3TC/ABC

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

AZT/3TC/ABC AZT/3TC/LPV-r

Infant Mortality at 6

Months

26 per 1000 25 per 1000

(9 to 70)
RR 0.95

(0.34 to 2.68)
553
(1 study)

⊕⊕©©

low2,3,4,5,6

Women With Any Grade

3/4 Severe Adverse

Event (Laboratory Only)

147 per 1000 116 per 1000

(75 to 178)
RR 0.79

(0.51 to 1.21)
560
(1 study8,9)

⊕©©©

very low3,4,5,6,7

WomenWith Any Severe

Adverse Events Requir-

ing Treatment Modifica-

tion

25 per 1000 22 per 1000

(8 to 65)
RR 0.89

(0.3 to 2.61)
560
(1 study)

⊕©©©

very low3,4,5,6,7

Infants With Any Grade

3/4 Severe Adverse

Events

410 per 1000 463 per 1000

(381 to 562)
RR 1.13

(0.93 to 1.37)
553
(1 study8,9)

⊕⊕©©

low3,4,6,7

Prematurity 148 per 1000 225 per 1000

(158 to 321)
RR 1.52

(1.07 to 2.17)
553
(1 study)

⊕⊕©©

low2,3,4,5

Infant Low Birth Weight 131 per 1000 166 per 1000

(111 to 250)
RR 1.27

(0.85 to 1.91)
553
(1 study)

⊕⊕©©

low2,3,4,5,6
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 275 women were randomised to the AZT/3TC/LPV-r arm and 285 to the AZT/3TC/NVP arm. There were 270 live-born infants in the
AZT/3TC/LPV-r arm and 283 live-born infants in the AZT/3TC/NVP arm. We were unable to account for censoring.

2 This outcome not deemed subject to bias associated with lack of blinding.
3 As a single study, no comparison study is available to evaluate inconsistency.
4 Mma Bana’s intervention arms evaluated women with CD4>200. We acknowledge that at the time the study was designed, the
randomized intervention arms were designed as prophylaxis of MTCT in women who did not need anti-retroviral therapy (ART) for their
own health. As the WHO treatment guidelines have changes, these arms now include women (CD4 200-350) who need ART for their
own health. Median CD4 in AZT/3TC/LPV-r arm was 398. Median CD4 in AZT/3TC/ABC arm was 403.
5 Small numbers of events
6 Confidence interval includes the null.
7 This outcome deemed subject to bias associated with lack of blinding.
8 Severe adverse events include any general body, respiratory, gastrointestinal, reproductive, skin, or laboratory (metabolic and
hematologic) abnormality.
9 Per ACTG 1992 Protocol Management Handbook, events of grade 3 or higher classify as ‘ ‘ severe’’.
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AZT/3TC/LPV-r compared to AZT/3TC/ABC for HIV-Infected Pregnant Women With CD4 Counts >200 cells/mm3

Patient or population: HIV-Infected Pregnant Women With CD4 Counts >200 cells/mm3
Settings: Resource Limited
Intervention: AZT/3TC/LPV-r1

Comparison: AZT/3TC/ABC

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

AZT/3TC/ABC AZT/3TC/LPV-r

Stillbirths 28 per 1000 18 per 1000

(6 to 55)
RR 0.65

(0.21 to 1.96)
560
(1 study)

⊕⊕©©

low2,3,4,5,6

Maternal Mortality at Six

Months

4 per 1000 1 per 1000

(0 to 34)
RR 0.35

(0.01 to 8.44)
560
(1 study)

⊕⊕©©

low2,3,4,5,6

Mother to Child Trans-

mission In Utero

Positive HIV DNA PCR
Within 96 Hours

11 per 1000 4 per 1000

(0 to 37)
RR 0.35

(0.04 to 3.34)
553
(1 study7)

⊕⊕©©

low2,3,4,5,6

Mother to Child Trans-

mission Late Postpar-

tum

Negative HIV DNA PCR at
Birth and One Month, But
Positive HIV DNA PCR at
Six Months

7 per 1000 1 per 1000

(0 to 30)
RR 0.21

(0.01 to 4.35)
553
(1 study7)

⊕⊕©©

low2,3,4,5,6

Mother to Child Trans-

mission at Six Months

Post-Partum

All Positive HIV DNA

21 per 10008 4 per 1000

(0 to 30)
RR 0.17

(0.02 to 1.44)
553
(1 study7)

⊕⊕©©

low2,3,4,5,6,9
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PCRs at Six Months

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 275 women were randomised to the AZT/3TC/LPV-r arm and 285 to the AZT/3TC/NVP arm. There were 270 live-born infants in the
AZT/3TC/LPV-r arm and 283 live-born infants in the AZT/3TC/NVP arm. We were unable to account for censoring.

2 This outcome not deemed subject to bias associated with lack of blinding.
3 As a single study, no comparison study is available to evaluate inconsistency.
4 Mma Bana’s intervention arms evaluated women with CD4>200. We acknowledge that at the time the study was designed, the
randomized intervention arms were designed as prophylaxis of MTCT in women who did not need anti-retroviral therapy (ART) for their
own health. As the WHO treatment guidelines have changes, these arms now include women (CD4 200-350) who need ART for their
own health. Median CD4 in AZT/3TC/LPV-r arm was 398. Median CD4 in AZT/3TC/ABC arm was 403.
5 Small numbers of events
6 Confidence interval includes the null.
7 UN Aids Epidemic Update reports MTCT rates in Botswana of 4-6% in women receiving HAART and 20-40% in the untreated population
8 One child with HIV positive PCR who died before 6 months is included in this calculation.
9 Overall HIV transmission at 6 months in the HAART arm was 1% in Mma Bana compared with 4.9% at 6 months in Kesho Bora.
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AZT/3TC/NVP vs. AZT (+/- single dose NVP) for HIV-infected pregnant women with CD4 Counts <200 cells/mm3

Patient or population: HIV-infected pregnant women with CD4 Counts <200 cells/mm31

Settings: Resource Limited
Intervention: AZT/3TC/NVP vs. AZT (+/- single dose NVP)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Control AZT/3TC/NVP vs. AZT

(+/- single dose NVP)

HIV-Transmission or

Death at 7 Months

257 per 1000 100 per 1000

(46 to 218)
RR 0.39

(0.18 to 0.85)
178
(1 study)

⊕©©©

very low2

Infant Grade 3/4 Severe

Adverse Events at Birth

46 per 1000 58 per 1000

(16 to 209)
RR 1.26

(0.35 to 4.54)
178
(1 study4)

⊕©©©

very low2,3

Prematurity 128 per 1000 72 per 1000

(27 to 192)
RR 0.56

(0.21 to 1.5)
178
(1 study)

⊕©©©

very low2,3

Mother to Child Trans-

mission at Birth

83 per 1000 15 per 1000

(2 to 113)
RR 0.18

(0.02 to 1.36)
178
(1 study)

⊕©©©

very low2,3,5

Mother to Child Trans-

mission at 1 Month

128 per 1000 29 per 1000

(6 to 123)
RR 0.23

(0.05 to 0.96)
178
(1 study)

⊕©©©

very low2

Mother to Child Trans-

mission Cumulative by 7

Months

193 per 1000 29 per 1000

(8 to 120)
RR 0.15

(0.04 to 0.62)
178
(1 study)

⊕©©©

very low2,5

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

3
1

A
n

tire
tro

v
ira

l
th

e
ra

p
y

(A
R

T
)

fo
r

tre
a
tin

g
H

IV
in

fe
c
tio

n
in

A
R

T
-e

lig
ib

le
p

re
g
n

a
n

t
w

o
m

e
n

(R
e
v
ie

w
)

C
o

p
y
rig

h
t

©
2
0
1
0

T
h

e
C

o
c
h

ra
n

e
C

o
lla

b
o

ra
tio

n
.
P

u
b

lish
e
d

b
y

Jo
h

n
W

ile
y

&
S

o
n

s,
L

td
.



GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 All denominators represent an available case analysis.
2 Small numbers of events.
3 Confidence interval includes the null.
4 Hepatic severe adverse events were not provided at this timepoint, the authors provided hematologic severe adverse events only.
5 Although a large effect, there are few events from one small observational study.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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AZT/3TC/NVP compared to Other Short Course PMTCT Regimen for ART-Eligible HIV-infected Pregnant Women

Patient or population: ART-Eligible HIV-infected Pregnant Women
Settings: Resource Limited
Intervention: AZT/3TC/NVP
Comparison: Other Short Course PMTCT Regimen

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Other Short Course

PMTCT Regimen

AZT/3TC/NVP

Stillbirths 29 per 1000 34 per 1000

(10 to 114)
RR 1.16

(0.34 to 3.93)
326
(1 study)

⊕©©©

very low1,2,3,4

Infant Low Birth Weight 124 per 1000 224 per 1000

(135 to 372)5
RR 1.81

(1.09 to 3)
309
(1 study)

⊕©©©

very low1,2,3,6

Mother to Child Trans-

mission at 12 Months

147 per 1000 21 per 1000

(6 to 69)5
RR 0.14

(0.04 to 0.47)
311
(1 study)

⊕©©©

very low1,2,3,7

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 This study compares two sequential cohorts (short course group from 2001- 2003 and HAART group from 2003-2007) instead of two
contemporaneous groups.

2 Comparability of cohorts is limited, given that one tier differed statistically from another in age, parity, and WHO stage (see p. 1817).3
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3 Small numbers of events
4 Confidence interval includes the null.
5 These denominators represent an available case analysis.
6 The length of therapy is different in the short course and HAART groups. Women receiving short course anti-retroviral therapy (ART)
got 4.9 weeks of ART, while the HAART group got 11.7 weeks of ART.
7 Evaluation of this outcome must take late-postnatal HIV transmission through breastfeeding into account.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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AZT/3TC/NVP compared to d4T/3TC/NVP for HIV-Infected Pregnant Women With CD4<350

Patient or population: HIV-Infected Pregnant Women With CD4<350
Settings: Resource Limited
Intervention: AZT/3TC/NVP 1

Comparison: d4T/3TC/NVP

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

d4T/3TC/NVP AZT/3TC/NVP

Maternal Grade 3/4 Se-

vere Adverse Events

85 per 1000 134 per 1000

(51 to 350)
RR 1.58

(0.6 to 4.12)
146
(1 study)

⊕©©©

very low2,3

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 All denominators represent an available case analysis.
2 Rates of grade 3/4 hepatotoxicity in Phanuphak study were 1/102 (1%) in the <200 arm and 4/142 (2.8%) in the >200 arm. In the
Jamisse study, rates of grade 3/4 hepatotoxicity were 0/79 (0%) in the <250 arm and 4/67 (6%) in the >250 arm.
3 Small numbers of events and confidence interval includes the null.
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AZT/3TC/NVP for CD4 250-350 compared to AZT/3TC/NVP for CD4 <250 for HIV-Infected Pregnant Women

Patient or population: HIV-Infected Pregnant Women1

Settings: Resource Limited
Intervention: AZT/3TC/NVP for CD4 250-350
Comparison: AZT/3TC/NVP for CD4 <250

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

AZT/3TC/NVP for CD4

<250

AZT/3TC/NVP for CD4

250-350

Maternal Grade 3/4 Se-

vere Adverse Events

101 per 1000 119 per 1000

(47 to 300)
RR 1.18

(0.47 to 2.97)
146
(1 study5)

⊕©©©

very low2,3,4

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 All denominators represent an available case analysis.
2 Rates of grade 3/4 hepatotoxicity in Phanuphak study were 1/102 (1%) in the <200 arm and 4/142 (2.8%) in the >200 arm. In the
Jamisse study, rates of grade 3/4 hepatotoxicity were 0/79 (0%) in the <250 arm and 4/67 (6%) in the >250 arm.
3 For the CD4<250 arm, 52% of the participants got d4T/3TC/NVP, while 55% of the 250-350 got AZT/3TC/NVP.
4 Small numbers of events and confidence interval includes the null.
5 In the CD4 250-350 exposure group, median gestational age at HAART onset was 26 weeks. In the CD$ <250 group, median gestational
age at HAART onset was 27 weeks.
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AZT/3TC/NVP for HIV Infection in Pregnant Women With CD4 <250 vs. >250 cells/mm3

Patient or population: HIV-infected Pregnant Women
Settings: Resource-Limited
Intervention: AZT/3TC/NVP in CD4>250
Comparison: AZT/3TC/NVP in CD4<250

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

AZT/3TC/NVP in

CD4<250

AZT/3TC/NVP in

CD4>250

Maternal Grade 3/4 Hep-

atotoxicity

93 per 1000 60 per 1000

(32 to 112)
RR 0.64

(0.34 to 1.2)
703
(1 study)

See comment

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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AZT/3TC/NVP (PMTCT) compared to AZT/3TC/NVP (ART) for HIV-1 Infected Pregnant Women Who Have CD4>200 Compared with Those Who Have CD4<200 Cells/mm3

Patient or population: HIV-1 Infected Pregnant Women Who Have CD4>200 Compared with Those Who Have CD4<200 Cells/mm3
Settings: Resource Limited
Intervention: AZT/3TC/NVP (PMTCT)1

Comparison: AZT/3TC/NVP (ART)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

AZT/3TC/NVP (ART) AZT/3TC/NVP (PMTCT)

Maternal Grade 3/4 Se-

vere Adverse Events

39 per 1000 77 per 1000

(25 to 235)
RR 1.98

(0.65 to 6.03)2
244
(1 study)

⊕©©©

very low3,4,5,6

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 The denominators represent an available case analysis.
2 This outcome reflects pooled results of grade 3/4 skin rash and hepatotoxicity. We are awaiting information from the authors to
elucidate if events were mutually exclusive.
3 This study showed a statistically significant relationship between NVP use and grade 3/4 hepatotoxicity among hiv-positive pregnant
women with CD4>200 vs. CD4<200 (p 0.023 per 100 person years). This is comparable to other studies, although more fatal events
were noted in PACTG 1022, where the NVP arm mean CD4 count was 359.
4 Rates of grade 3/4 hepatotoxicity in Phanuphak study were 1/102 (1%) in the <200 arm and 4/142 (2.8%) in the >200 arm. In the
Jamisse study, rates of grade 3/4 hepatotoxicity were 0/79 (0%) in the <250 arm and 4/67 (6%) in the >250 arm.
5 Per the methods, ‘ ‘ pregnant hiv-infected women with CD4 counts >200 were prescribed NVP-containing HAART for PMTCT until
delivery... pregnant hiv-infected women with CD4 cell counts <200 or <350 with WHO stage >2 were provided with NVP-containing
regimens for therapy’’. The CD4 cell count range in the short course arm was 211-1169, and 2-252 in the HAART arm.3
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6 Small numbers of events, and confidence interval includes the null.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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AZT/3TC/NVP compared to Other Short Course Regimen for HIV-Infected Pregnant Women

Patient or population: HIV-Infected Pregnant Women
Settings: Resource Limited
Intervention: AZT/3TC/NVP 1

Comparison: Other Short Course Regimen

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Other Short Course Reg-

imen

AZT/3TC/NVP

HIV Transmission or

Death at 1 Month

49 per 1000 42 per 1000

(12 to 146)2
RR 0.86

(0.25 to 2.97)3
218
(1 study)

⊕©©©

very low4,5,6,7,8

HIV Transmission or

Death at 12 Months

147 per 1000 126 per 1000

(62 to 260)2
RR 0.86

(0.42 to 1.77)9
189
(1 study)

⊕©©©

very low4,5,7,8

Infant Mortality at 1

Month

23 per 1000 31 per 1000

(6 to 149)
RR 1.33

(0.27 to 6.47)
231
(1 study)

⊕©©©

very low4,5,7,8

Maternal Grade 3/4 Se-

vere Adverse Events Re-

quiring Treatment Modi-

fication

0 per 1000 0 per 1000

(0 to 0)
RR 25.33

(1.49 to 430.51)
250
(1 study)

⊕©©©

very low4,5,7

Infant Low Birth Weight 121 per 1000 263 per 1000

(149 to 461)
RR 2.17

(1.23 to 3.81)
231
(1 study)

⊕©©©

very low4,5,7

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;
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GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 In the HAART arm, 5/107 women received d4T/3TC/NVP. In the short course (sc) arm, 14/143 women received sdNVP, 26/143
women received scAZT/sdNVP, and 103/143 women received sc (AZT+3TC)/sdNVP.

2 These denominators represent an available-case analysis.
3 To account for censoring, log-rank analysis was performed. The resulting hazard ratio for HIV Transmission or Death at 1 Month is HR
0.86 (0.24- 3.08).
4 There were statistically significant differences between the participants’ ages, gestational ages at enrollment, WHO clinical staging,
CD4 counts at enrollment, and eligibility for anti-retroviral therapy (ART), making comparability of the cohorts limited.
5 Comparisons between the short course ART and HAART cohorts are indirect based on differences in CD4 counts and WHO clinical
staging.
6 This outcome also reflects breastfeeding transmission of HIV.
7 Small numbers of events.
8 Confidence interval includes the null.
9 To account for censoring, log-rank analysis was performed. The resulting hazard ratio for HIV Transmission or Death at 12 Months is
HR 0.84 (0.37- 1.93).

4
1

A
n

tire
tro

v
ira

l
th

e
ra

p
y

(A
R

T
)

fo
r

tre
a
tin

g
H

IV
in

fe
c
tio

n
in

A
R

T
-e

lig
ib

le
p

re
g
n

a
n

t
w

o
m

e
n

(R
e
v
ie

w
)

C
o

p
y
rig

h
t

©
2
0
1
0

T
h

e
C

o
c
h

ra
n

e
C

o
lla

b
o

ra
tio

n
.
P

u
b

lish
e
d

b
y

Jo
h

n
W

ile
y

&
S

o
n

s,
L

td
.



AZT/3TC/NVP compared to Other Short Course Regimen for HIV-Infected Pregnant Women

Patient or population: HIV-Infected Pregnant Women
Settings: Resource Limited
Intervention: AZT/3TC/NVP 1

Comparison: Other Short Course Regimen

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Other Short Course Reg-

imen

AZT/3TC/NVP

Stillbirths 43 per 1000 38 per 1000

(11 to 132)2
RR 0.89

(0.26 to 3.08)
241
(1 study)

⊕©©©

very low3,4,5,6

Maternal Mortality at

Delivery

See comment See comment Not estimable 241
(1 study)

⊕©©©

very low3,4,5

Mother to Child Trans-

mission of HIV at 1

Month

33 per 1000 11 per 1000

(1 to 93)2
RR 0.32

(0.04 to 2.83)7
217
(1 study)

⊕©©©

very low3,4,5,6

Mother to Child Trans-

mission of HIV at 12

Months

88 per 1000 35 per 1000

(10 to 124)2
RR 0.4

(0.11 to 1.41)8
188
(1 study)

⊕©©©

very low3,4,5,6,9

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.4
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Very low quality: We are very uncertain about the estimate.

1 In the HAART arm, 5/107 women received d4T/3TC/NVP. In the short course (sc) arm, 14/143 women received sdNVP, 26/143
women received scAZT/sdNVP, and 103/143 women received sc (AZT+3TC)/sdNVP.

2 These denominators represent an available-case analysis.
3 There were statistically significant differences between the participants’ ages, gestational ages at enrollment, WHO clinical staging,
CD4 counts at enrollment, and eligibility for anti-retroviral therapy (ART), making comparability of the cohorts limited.
4 Comparisons between the short course ART and HAART cohorts are indirect based on differences in CD4 counts and WHO clinical
staging.
5 Small numbers of events.
6 Confidence interval includes the null.
7 To account for censoring, log-rank analysis was performed. The resulting hazard ratio for Mother to Child Transmission at 1 Month is
HR 0.37 (0.06- 2.22).
8 To account for censoring, log-rank analysis was performed. The resulting hazard ratio for Mother to Child Transmission at 12 Months
is HR 0.41 (0.13- 1.33).
9 This outcome also reflects breastfeeding transmission of HIV.
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D I S C U S S I O N

Summary of main results

Three randomized clinical trials and six intervention cohort studies

were included in this review of ART for treating HIV infection in

ART-eligible pregnant women, evaluating the evidence for when

to initiate ART and what regimen(s) to use.

When considering the RCTs included in this review, it is impor-

tant to note that when both the Mma Bana and the Kesho Bora

studies were designed, the triple antiretroviral arms were designed

as prophylaxis interventions. With changes in the MTCT guide-

lines, the evaluated groups (Kesho Bora: women with CD4 200-

500 cells/mm3, Mma Bana: women with CD4 >200 cells/mm3)

now also contain a subset women who require ART for their own

health (WHO 2009). As such, these studies were evaluated in our

review. Four additional studies compared maternal antiretroviral

regimens to short-course regimens (de Vincenzi 2009; Bae 2008;

Ekouevi 2008; Tonwe-Gold 2007) . When reviewing the results

of these studies that compare triple antiretroviral regimens with

short-course regimens, it is important to note that the short-course

regimens provided postnatal therapy to the mothers for no more

than seven days. Thus, in these studies, a comparison in the late

postnatal period between triple antiretroviral regimens and short-

course regimens represents a comparison of antiretroviral drugs

and no drug.

From our review, there is evidence to support the use of ART to

prevent MTCT of HIV in women who require ART for their

own health. One of the RCTs compared two triple antiretrovi-

ral regimens (Shapiro 2009). The following regimens, when com-

pared to another triple antiretroviral regimen (Shapiro 2009) or

a short-course regimen (de Vincenzi 2009; Bae 2008; Ekouevi

2008; Tonwe-Gold 2007) decreased rates of MTCT to 5% or less

(time frame at which outcome was measured is noted with refer-

ence): AZT/3TC/LPV-r (deVincenzi, 2009 [6 months], Shapiro

2009 [6 months]), AZT/3TC/ABC (Shapiro 2009 [6 months])

and AZT/3TC/NVP (Ekouevi 2008 [12 months]; Bae 2008 [7

months]; Tonwe-Gold 2007 [6 months]). In situations where ma-

ternal anemia is problematic, our review suggests efficacy when

d4T is substituted for AZT (Ekouevi, 2007). It is important to

note that in studies that evaluated MTCT at birth (consistent with

in utero transmission), rates of in utero transmissions are not statis-

tically different between triple antiretroviral regimens and short-

course regimens (de Vincenzi 2009 and Bae 2008). However, it is

important for breastfeeding populations to consider the superior-

ity of triple antiretroviral regimens over short-course regimens for

preventing late-postnatal MTCT (de Vincenzi 2009; Tonwe-Gold

2007 ; Bae 2008).

The Kesho Bora RCT showed that in utero transmission rates were

similar between a triple antiretroviral regimen (started in the sec-

ond trimester of pregnancy between 26- 28 weeks and continued

through 6 months of breastfeeding) and a short-course regimen

(started at 28-36 weeks and continued one week postpartum).

However, by decreasing late postnatal transmission of HIV, the

triple antiretroviral regimen significantly lowered HIV-transmis-

sion or death at 12 months when compared with short-course reg-

imens (see discussion in previous paragraph regarding the com-

parison in the late postnatal period between triple antiretroviral

regimens and short-course regimens representing a comparison of

triple antiretroviral therapy vs. no drug) (de Vincenzi 2009). The

Mma Bana study likewise concluded that maternal antiretrovi-

rals were safe and effective in preventing MTCT while providing

infants the benefit of breastfeeding (Shapiro 2009). Both studies

suggest that AZT/3TC/LPV-r is an effective regimen for use in

the HIV-infected pregnant population.

The Mma Bana study also suggests that AZT/3TC/LPV-r and

AZT/3TC/ABC are effective regimens in providing maternal vi-

rologic suppression at delivery, and throughout breastfeeding, im-

portant outcomes for women requiring ART for their own health

(Shapiro 2009). There was no difference in infant HIV-free sur-

vival at six months between the study arms (AZT/3TC/LPV-r and

AZT/3TC/ABC) (Shapiro 2009) suggesting many types of ART

may be equivalent in preventing MTCT.

Neither the Kesho Bora study nor the Mma Bana study showed a

difference between arms in rates of in utero MTCT. The difference

in overall MTCT rates between the two studies (1%, 95% CI: 0.5-

2.0% in Mma Bana and 4.6%, 95% CI: 2.9-7.2% in Kesho Bora)

may be related to the lower CD4 counts at enrolment in Kesho

Bora participants (398-403 cells/mm3 Mma Bana, 335 cells/mm
3 Kesho Bora), shorter duration of antepartum antiretroviral reg-

imens in Kesho Bora (median 11 weeks Mma Bana vs. 40% <6

weeks in Kesho Bora), and lower rates of adherence in Kesho Bora

(94% Mma Bana, 89% Kesho Bora).

When given to women requiring ART for their own health, ART is

effective in providing virologic suppression with a low risk of side

effects. As previously mentioned, the Mma Bana study showed

no significant difference between the two triple antiretroviral reg-

imens in providing maternal virologic suppression (<400 copies/

mL) at delivery and throughout breastfeeding (Shapiro 2009).

There were also no significant differences in maternal grade 3 or 4

severe adverse events between the AZT/3TC/ABC and AZT/3TC/

LPV-r arms (Shapiro 2009). The Tonwe-Gold study showed an

increase in maternal severe adverse events in the AZT/3TC/NVP

arm (8.4%, 9/107) compared with the short-course arm (0%, 0/

143). However, the median gestational age at onset of therapy was

27 weeks in the ART arm and 32 weeks in the short-course arm

(Tonwe-Gold 2007) and is likely related to exposure to increased

lengths of therapy in the AZT/3TC/NVP arm. The study authors

note that adverse events resolved rapidly with treatment change.

This further suggests that ART is safe during pregnancy in a pop-

ulation of women with advanced disease who require therapy for

their own health (median CD4 count 189 cells/mm3).

NVP-related hepatotoxicity was evaluated in our review in the

Jamisse, Marazzi, and Phanuphak publications. The rates of grade

3 or 4 hepatotoxicity in pregnant women with CD4 counts <250

44Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women (Review)
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cells/mm3 were lower than those women with CD4 counts >250

cells/mm3 in both the Jamisse (0% in women <250 cells/mm3

and 5.9% in women >250 cells/mm3) and Phanuphak (0.98%

in women <250 cells/mm3 and 3.5% in women >250 cells/mm
3) studies. This finding is consistent with other published studies

(Hitti 2004). However, there were higher rates of grade 3 or 4

hepatotoxicity in the Marazzi study in women with lower CD4

counts (9.4% in women <250 cells/mm3 and 5.9% in women

>250 cells/mm3). It is important to note that the women with

CD4 cell counts of <250 cells/ mm3 started therapy at 15 weeks

of gestation, compared with 25 weeks in the group with CD4 cell

counts >250. Thus, the length of therapy may account for the

difference in events between groups. In this same study, 36/46 of

the grade 3 or 4 events were laboratory abnormalities that resolved

spontaneously without medication adjustments. In this cohort,

they also observed a sooner onset of hepatic toxicity in women

with CD4 counts >250 cells/ mm3 (Marazzi 2006).

There were no grade 3-4 hepatotoxic events in women with CD4

<250 cells/mm3 in the Jamisse publication and 1/102 (0.98%)

grade 3-4 hepatotoxic events in this population the Phanuphak

publication. These rates are similar to those published in PACTG

1022, where there were no grade 3-4 hepatotoxic events in women

with CD4 <250 cells/mm3 (Hitti 2004). Grade 3-4 hepatotoxicity

rates in women with CD4 >250 cells/mm3 were 5.9% (34/574) in

the Marazzi study. Similarly, hepatotoxicity rates in women with

CD4 >250 cells/mm3 were 5.9% (4/67) in the Jamisse study, and

3.5% (5/192) in the Phanuphak study. Although these rates are

low, caution should still be exercised when NVP is prescribed to

pregnant women with CD4 counts greater than 250 cells/ mm3

because there have been cases of fatal hepatotoxicity with NVP

use in this population (Marazzi 2006 and Hitti 2004).

Our review also shows that when ART is taken for a woman’s own

health, there is a risk of side effects for the unborn child. Two

cohort studies suggested a correlation of low birth weight (LBW)

with antiretroviral use. However, it is reassuring that this relation

was not observed in the RCTs evaluated. The Ekouevi observa-

tional study showed that infants born to women in the AZT/

3TC/NVP arm had higher rates of LBW (22.3%, 31/139) than

infants born to women in the short course arm (12.4%, 21/170)

(RR 1.81, CI 1.09- 3.0). The Tonwe-Gold cohort also showed

evidence of increased LBW in the AZT/3TC/NVP arm (26.3%,

26/99) compared to the short course arm (12.1%, 16/132) (RR

2.17, 1.23- 3.81). Because both of these cohort studies were per-

formed from data collected in the MTCT-Plus initiative, one must

consider that the presence of similar results in both studies simply

represents the use of the same patients, rather than a reproducible

event. One must also take the duration of medication exposure

between groups into consideration. The women in the Ekouevi

ART arm were exposed to antiretrovirals for an average of 11.7

weeks, as compared to women in the short-course arm who were

exposed to therapy for 4.9 weeks of pregnancy. In the Tonwe-Gold

study, the length of study medications was significantly different

with the AZT/3TC/NVP arm initiating therapy at 30 weeks and

the short-course arm initiating therapy at 34 weeks (P<0.001).

It is well known that substance use and no previous exposure to

ART contribute to infant LBW (Floridia 2008). Since none of

these variables were directly assessed in the Ekouevi or Tonwe-

Gold studies, it is not possible to rule out that the relation found

between ART and LBW is related to confounding.

When discussing the safety of ART on the unborn child, it is

important to acknowledge that in the Kesho Bora and Mma Bana

trials many of the infants experienced severe adverse events. In

the Mma Bana trial 41% of infants in the AZT/3TC/ABC arm

experienced less than one grade 3 or 4 laboratory event, compared

with 46% in the AZT/3TC/LPV-r arm (RR 1.13, CI 0.93- 1.37).

Primarily, the laboratory events included anemia, neutropenia, and

hyperbilirubinemia (Shapiro 2009). However, it is interesting to

note that in the RCTs this phenomenon was not specific to triple

antiretroviral regimens. In Kesho Bora, the rates of infants who

had less than one severe adverse event was 30.8% in the triple

prophylaxis arm and 32.5% in the short course arm (de Vincenzi

2009).

The Mma Bana study also raises a long-standing concern about

whether in utero exposure to PI-based ART leads to preterm birth.

Cohort studies showing both positive and negative associations of

in utero exposure to PIs have been previously reported in the litera-

ture (European Collaborative Study (ECS) 2000, Tuomala 2002).

However, the detection of an association in a RCT deserves further

focus and investigation. Certainly the risk of disease progression

in the mother where other therapies are not available, as well as

MTCT, should be weighed against the risks of preterm birth.

Overall completeness and applicability of
evidence

With regard to our original objectives, there was no evaluable

evidence from the systematic review to recommend the optimal

time to start ART therapy in relationship to the woman’s laboratory

parameters and gestational age as well as which ART regimens to

continue in women who are already on ART. There was also no

evaluable evidence about the long-term mortality benefits of ART

for HIV-infected pregnant women who initiate ART for their own

health. Similarly, long-term ART-related virologic, immunologic,

and clinical efficacy data were also lacking in this population.

This review is limited by the available literature on ART for treat-

ing HIV infection in ART-eligible pregnant women. The RCTs

meeting criteria for inclusion in this review evaluate cohorts of

women who required ART for their own health, in combination

with women requiring antiretrovirals for prophylaxis of MTCT

(de Vincenzi 2009, Lehman 2008, Shapiro 2009).

A U T H O R S ’ C O N C L U S I O N S

45Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women (Review)
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Implications for practice

The recent WHO update on the use of antiretroviral drugs for

treating pregnant women and preventing HIV infection in infants

recommends that all pregnant women with HIV infection should

be started on life-long ART for their own health when their CD4

count is <350 cells/mm3, regardless of clinical symptoms. In addi-

tion, it is now recommended that HIV-infected pregnant women

who need ART for their own health should be started on treat-

ment with ART regardless of gestational age. The aim of these rec-

ommendations is to improve the health of HIV-infected pregnant

women and the HIV-free survival of their infants (WHO 2009).

This recommendation highlights the importance of appropriate

health care for pregnant women. An established system of HIV

testing, treatment and monitoring needs to be incorporated into

routine prenatal care. With such, when pregnant women are found

to have HIV infection they can receive appropriate ART for their

own health and prevent the transmission of HIV infection to their

child. In addition, healthcare providers need to be knowledgeable

about when to initiate ART and what regimens to use for maxi-

mum efficacy while preserving future treatment options. They also

need to be aware of potential side effects and toxicities of ART in

pregnant women and their infants.

Implications for research

The expanded eligibility criteria for HIV-infected pregnant

women who should receive ART will undoubtedly lead to an in-

crease in the population of pregnant women who are eligible to

receive treatment for their own health. There is a need for imple-

mentation research to determine the best approaches to expand

access to HIV-infected pregnant women as well as cost-effective

strategies to provide quality HIV care and ART for eligible preg-

nant women, especially in resource-limited settings.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Bae 2008

Methods Observational Study (Nested Cohort Study Within a Randomized Clinical Trial)

Participants HIV-1 infected pregnant women in Botswana were referred for enrollment in the ran-

domized controlled Mashi study. Eligibility criteria included: gestational age of 33-35

weeks, WHO clinical stage 2 or 3 and CD4 T cell count <350 cells/mm3, or WHO clin-

ical stage 4 or CD4 cell count <200 cells/mm3. Once ART became available in October

2002, ART-eligible women were assigned to the AZT/3TC/NVP arm. The 69 women

in the ART arm had a median CD4 count at enrollment of 132 cells/mm3, and the 109

women in the ART-unexposed arm had a median CD4 count of 146 cells/mm3.

Interventions Of the ART eligible women, 109 received short course prophylaxis while AZT/3TC/

NVP availability was delayed and 69 received AZT/3TC/NVP. All live-born infants

of these women were selected for analysis. Women in the ART group received AZT/

3TC/NVP twice daily at 34 weeks with supplemental AZT during delivery. In the short

course arm, women were given AZT twice daily starting at 34 weeks, with either sdNVP

or placebo in labour. Both ART exposed and unexposed (the short course arm) were

divided into subgroups based on feeding strategies. Infants received either 1 month of

AZT prophylaxis with formula feeding, or AZT for the duration of breastfeeding. A

CBC was obtained on all infants at birth, and 1, 4, and 7 months of age. The author’s

primary outcome was to assess hematologic and hepatic toxcities associated with in utero

and breastfeeding exposure to maternal AZT/3TC/NVP.

Outcomes Primary Outcome: In utero exposure to maternal AZT/3TC/NVP was associated with

increased risk of neutropenia in infants up to 1 months of age (21.7% AZT/3TC/NVP

vs. 5.5% short course regimen, p<0.01). This difference was not present at birth or at 7

months. At 1 month it was seen in breast-fed, but not formula-fed infants. There were also

no significant differences between groups with respect to anemia or thrombocytopenia.

Postnatal ART exposure was not associated with hematologic or hepatic toxicities.

Infant HIV-Transmission or Death: 61% reduction in HIV transmission at 7 months

in the AZT/3TC/NVP arm (RR 0.84, CI 0.18- 0.85)

Infant Severe Adverse Events: No signficant difference between groups in hematological

outcomes at birth.

Notes Cohort study was nested within MASHI trial (Thior, JAMA 2006; 296: 794- 805). By

the Newcastle Ottawa Scoring System this study obtained 4 of 4 stars for selection, 1 of

2 stars for comparability, and 2 of 3 stars for outcomes.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? No Observational Study

Allocation concealment? No Observational Study
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Bae 2008 (Continued)

Blinding?

All outcomes

No Observational Study

Incomplete outcome data addressed?

All outcomes

Yes

Free of selective reporting? Unclear The author’s primary outcomes are hema-

tologic and hepatic toxicities, but no hep-

atic toxicities are presented in tabular form,

and are addressed in text only (with no birth

outcomes given).

Free of other bias? Yes By the Newcastle Ottawa Scoring System

this study obtained 4 of 4 stars for selection,

1 of 2 stars for comparability, and 1 of 3

stars for outcomes.

de Vincenzi 2009

Methods Randomized Controlled Trial

Participants 1140 HIV-infected pregnant women in five sites in Burkina Faso, Kenya and South

Africa were enrolled in the Kesho Bora clinical trial of triple-antiretroviral regimen during

pregnancy and breastfeeding compared to short-course prophylaxis to prevent mother-

to-child transmission of HIV-1. The mean CD4 count in both arms was 335 cells/mm3.

Cohort groups were comprised of 119 women with CD4 <200 cells/mm3 or HIV Stage

4, and 129 women with CD4 >500 cells/mm3 and HIV Stage <4. Of the remaining

855 women, 31 were allocated to short course prophylaxis and the remaining 824 were

randomized to ART or short course arms.

Interventions RANDOMIZATION (CD4 200-500):

Triple ART Arm: AZT/3TC/LPV-r (28-36 weeks pregnancy until 6 months post partum)

Short Course Arm: AZT (from 28-36 weeks until labour) + AZT/3TC/sdNVP (at onset

of labour) + AZT/3TC (one week after delivery)

COHORT (CD4 <200 cells/mm3): AZT/3TC/NVP (from 18- 36 wks + infant sdNVP)

COHORT (CD4 >500 cells/mm3): AZT (from 34-36 weeks until labour) + maternal/

infant sdNVP (at onset of labour)

Outcomes Primary Outcome: HIV-free infant survival at 6 weeks and 12 months (calculated in this

review as HIV-transmission or death). Risk reduction 36% at 12 months in the AZT/

3TC/LPV-r arm (RR 0.64, 0.44- 0.92).

Secondary Outcome: AIDS-free survival of mothers at 18 months post-partum (not yet

reported). Maternal and infant severe adverse events.

Maternal Severe Adverse Events: No significant difference between arms (RR 1.09, CI

0.77- 1.53)

Infant Severe Adverse Events: Prematurity occurred in 13.4% (54/402) in AZT/3TC/

LPV-r arm and 10.9% (44/403) in the short course arm, (RR 1.23, CI 0.85- 1.79). There

were 124/402 (30.8%) infants in the AZT/3TC/LPV-r arm and 131/403 (32.5%) of
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de Vincenzi 2009 (Continued)

infants in the short course arm with a grade 3 or 4 severe adverse event, (RR 0.95, CI

0.77- 1.16). There were no differences between arms in low birth weight (RR 1.46, CI

0.94- 2.25) or stillbirths (RR 1, CI 0.25- 3.95).

Notes Kesho Bora Study, IAS 2009 abstract LBPEC01

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Sequence were generated by a computer.

Allocation concealment? Yes Assignments allocated in sequentially numbered,

opaque, sealed envelopes.

Blinding?

All outcomes

No Participants and providers were not blinded to treat-

ment, but outcomes were assessed in a blinded manner

and lab-based data were assessed by masked investiga-

tors.

Incomplete outcome data addressed?

All outcomes

Unclear Unpublished data

Free of selective reporting? Unclear Unpublished data

Free of other bias? Unclear Unpublished data

Ekouevi 2008

Methods Observational Study

Participants HIV-1 infected pregnant women in the Ivory Coast were referred for enrolment in the

ANRS Ditrame Plus or MTCT-Plus projects. Eligibility criteria included WHO clinical

stage 2 or 3 and CD4 T cell count <350 cells/mm3, or WHO clinical stage 4 or CD4

cell count <200 cells/mm3. Of 326 HIV-infected pregnant women, 175 received a short

course regimen and 151 received ART.

Interventions There were 190 women who received a short course regimen, the mean CD4 count

in this arm was 177 cells/mm3. There were 168 women who received ART, the mean

CD4 count in this arm was 182 cells/mm3. In the Ditrame Plus Study, ART was not

yet available for pregnant women, thus eligible mothers received either: intrapartum

sdNVP after short course AZT initiated at 36 weeks gestation, or short course AZT/

3TC initiated at 32 weeks gestation until 3 days postpartum (short course group). In

the MTCT-Plus project, eligible women received AZT/3TC/NVP (or d4T/3TC/NVP)

antepartum, during labour and after delivery (ART group). In both groups, infants

received AZT syrup for 7 days + sdNVP syrup on day 2 or 3. Women were counseled

to either replacement feed or to practice exclusive breastfeeding for 4-6 months. The

authors’ primary outcome was to evaluate pregnancy outcomes in women with advanced
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HIV disease.

Outcomes Primary Outcome: Stillbirths accounted for 3.3% (5/151) of the deliveries in the AZT/

3TC/NVP group and 2.9% (5/175) of the deliveries in the short course group, RR 1.16,

(0.34- 3.93). Low birth weight occured in 22.3% (31/139) in the AZT/3TC/NVP group

and 12.4% (21/170) in the short course group, RR 1.81, (1.09- 3.0).

Mother to child transmission of HIV (MTCT) at 12 months: In a setting with minimal

breastfeeding prophylaxis in the short course arm, transmission occurred 3/141 (2.1%)

infants in the AZT/3TC/NVP arm, and 25/170 (14.7%) in the short course arm, RR

0.14 (0.04- 0.47).

Notes

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? No Observational study

Allocation concealment? No Observational study

Blinding?

All outcomes

No Observational study

Incomplete outcome data addressed?

All outcomes

Yes

Free of selective reporting? Yes

Free of other bias? Yes By the Newcastle Ottawa Scoring System this study obtained 3

of 4 stars for selection, 0 of 2 stars for comparability, and 2 of 3

stars for outcomes.

Jamisse 2007

Methods Observational Study

Participants All pregnant women in Maputo, Mozambique were offered HIV-1 testing. HIV-1

seropositive women were referred to the study hospital for CD4 cell count testing.

Women who met eligibility criteria were offered enrollment in an observational study.

Study eligibility included: greater than 18 weeks gestational age, ≥18 years of age, ART

naive, and CD4 cell count < 350 cells/mm3.

Interventions From August 2004 through June 2005, 163 HIV-1 positive pregnant women were

enrolled. Study participants returned 2 weeks after enrollment to begin ART. 146 received

antiretroviral therapy, and as a first-line regimen AZT/3TC/NVP was offered. For women

with hemoglobin <8.5g/mL , d4T was substituted. This substitution was also made if

AZT was not available. Nelfinavir replaced NVP in the case of toxicity. Participants were

seen monthly until 34 weeks of gestation, after which follow-up occurred every 2 weeks
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until delivery. Post-partum visits occurred 1 week after delivery and then monthly until

6 months from the time of AZT/3TC/NVP initiation. Blood samples were taken at 1-2

weeks and 1, 2, and 6 months after ART initiation. Outcomes in women with CD4<250

cells/mm3 were compared with those with CD4> 250 cells/mm3. The authors’ primary

endpoint was to evaluate toxicity associated with NVP-based regimens.

Outcomes Primary Outcome: All four women with severe hepatotoxicity has CD4 counts >250 (p=

0.02). Rates of peripheral neuropathy, or skin and hematologic toxicity did not differ by

CD4 cell count group.

Notes

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? No Observational Study

Allocation concealment? No Observational Study

Blinding?

All outcomes

No Observational Study

Incomplete outcome data addressed?

All outcomes

Yes Loss to follow-up adequately specified. All subjects accounted for

at delivery, 14 lost to follow up (163 enrolled, 12 never returned

to start antiretroviral therapy, 2 lost after starting antiretroviral

therapy).

Free of selective reporting? Yes

Free of other bias? Yes By the Newcastle Ottawa Scoring System this study obtained 3

of 4 stars for selection, 1 of 2 stars for comparability, and 2 of 3

stars for outcomes.

Lehman 2008

Methods Randomized Controlled Trial

Participants HIV-1 infected pregnant women who presented to a Nairobi, Kenya clinic. Pre-specified

inclusion criteria were: intent to breastfeed, hemoglobin greater than 8g/dl, no previous

exposure to antiretrovirals, and age greater than 18. Exclusion criteria included having a

CD4 count of <200 or >500 cells/mm3.

Interventions At 34 weeks gestation women were randomized to one of two arms. In the ART arm,

AZT/3TC/NVP was given twice daily from 34 weeks until 6 months after delivery. In the

AZT/sdNVP arm, AZT was given twice daily from 34 weeks gestation and intrapartum,

while NVP was given as a single oral dose at the onset of labour with 2mg/kg in a single

dose to the infant within 72 h of delivery. 58 women were randomized, mean CD4
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counts for each arm were not provided. During follow-up, maternal blood was collected

at 35 and 37 weeks gestation, delivery, 1, 3, 6, 9, and 12 months post-partum. Women

were included in the substudy if they had a plasma sample available from 3 months

after treatment cessation. Plasma samples were frozen and shipped to Seattle, WA where

allele-specific PCR was performed to detect K103N and Y181C mutations.

Outcomes Primary outcome: Reported in: Chung, MH. Antiviral Therapy 2008; 13: 799-807

Secondary outcome (Resistance): Low levels of resistant virus (K103N and Y181C) were

detected in 75% of women treated with AZT/sdNVP (12/16) and only 18% of women

treated with AZT/3TC/NVP (2/11) (p= 0.007). Y181C was more prevalent than K103N

at 3 months and showed little evidence of decay by 12 months.

Notes Parent study: Chung MH, et al. HAART vs AZT/NVP effects on early breast milk HIV-

1 type-1 RNA: a phase II randomized controlled trial. Antiviral Therapy 2008; 13: 199-

807.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes ” Randomization was performed using computer-gen-

erated block randomization“.

Allocation concealment? Unclear Not addressed.

Blinding?

All outcomes

No ”Study investigators and participants were not blinded

to the interventions“.

Incomplete outcome data addressed?

All outcomes

Yes Plasma was available on 23/28 (82%) women in the

short course arm and 17/30 (56%) of the AZT/3TC/

NVP arm. Of women with plasma available, in the short

course arm 16/23 (70%) of samples were used and 11/

17 (65%) were used in the AZT/3TC/NVP arm. Per

the authors, ”we limited this analysis to the 27 samples

(16 and 11 in the AZT/sdNVP and AZT/3TC/NVP

arms, respectively) in which at least 50 cumulative viral

RNA copies were tested in the 2-4 independent RT-

PCRs.

Free of selective reporting? Yes

Free of other bias? No Plasma was not available on many of the enrolled

women, introducing potential ascertainment bias.
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Marazzi 2006

Methods Observational Study

Participants All women enrolled in the DREAM cohort from 5/1/2002 through 7/30/2004 were

evaluated retrospectively. All pregnant, HIV-infected women were eligible, but charts

were only reviewed if the women kept follow-up appointments through delivery, agreed

to take ART, and had been on therapy for more than 14 days at the time of study closure.

703 women were included.

Interventions All pregnant HIV-infected women were prescribed AZT/3TC/NVP from ≥25 weeks

until delivery. Women with CD4 cell counts <200 cells/mm3, a viral load of <55,000

copies/mL, or WHO stage 3 or 4 were given AZT/3TC/NVP starting from 15 weeks of

gestation and indefinitely following delivery. Women with a viral load of <55,000 copies/

mL and CD4 counts >200 cells/mm3 continued AZT/3TC/NVP for up to 6 months

post-partum. Pregnant HIV-infected women with a hemoglobin of <8g/100mL were

given d4T/3TC/NVP. Laboratory monitoring was obtained at baseline, at weeks 2 and

4 during the first month and every weeks thereafter until delivery. The author’s primary

outcome was to assess the incidence and consequences of adverse reactions when HIV-

infected pregnant women in Africa are given NVP-based ART.

Outcomes Primary Outcome: The incidence of grade 3-4 adverse reactions (hepatoxicity, skin

rashes, and Stevens-Johnson syndrome) was 6.5, 2.4 and 1.1% respectively. Five women

died during pregnancy, but only 1 death could be associated with ART. Only hepatic

grade 3 or 4 severe adverse events were evaluated by CD4 strata. There was no signifcant

difference in events between groups, RR 0.64 (0.34- 1.20).

Notes DREAM program= Drug Resources Enhancement against AIDS and Malnutrition. A

program designed and run by the Community of Sant’Egidio in Mozambique as well as

other sub-Saharan African countries.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? No Observational Study

Allocation concealment? No Observational Study

Blinding?

All outcomes

No Observational Study

Incomplete outcome data addressed?

All outcomes

Unclear Retrospective chart review. Of 999 patients whose charts were

examined, 137 patients either refused AZT/3TC/NVP or were

lost-to-follow up. Reasons for loss to follow-up were not ad-

dressed.

Free of selective reporting? Yes

Free of other bias? Yes By the Newcastle Ottawa Scoring System this study obtained 3

of 4 stars for selection, 1 of 2 stars for comparability, and 2 of 3
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stars for outcomes.

Phanuphak 2007

Methods Observational Study

Participants Patients with HIV infection were prescribed NVP-containing regimens (78 men, 244

pregnant, and 87 non-pregnant women). Participants were eligible for ART if they had

CD4 cell counts <200 cells/mm3 or <350 cells/mm3 at WHO stage >2.

Interventions Pregnant HIV-infected women with CD4>200 were prescribed NVP-based antiretro-

viral prophylaxis from ≥28 weeks until delivery (PMTCT group) with AZT/3TC con-

tinued 1 week post-partum. Pregnant HIV-infected women with CD4 cell counts <200

cells/mm3 or <350 cells/mm3 at WHO stage >2 were givenAZT/3TC/NVP starting

from 14 weeks of gestation and indefinitely following delivery (the ART group). ART

comprised AZT/3TC/NVP or d4T/3TC/NVP. For pregnant women, laboratory mon-

itoring was obtained at baseline, at weeks 2, 4, 6, and 8, and then every 4 weeks until

delivery with clinical assessments regular intervals. Participants were stratified by CD4

cell count at study initiation. The authors’ primary outcome was to determine the inci-

dence of, and risk factors for, NVP-associated hepatotoxicity and rash.

Outcomes Primary Outcome: Pregnant women who received antiretroviral prophylaxis for PMTCT

(CD4 cells >250 cells/mm3) had a significantly higher rate of symptomatic hepatotoxicity

(p=0.0003) than pregnant women receiving AZT/3TC/NVP for their own health. When

rash and hepatic grade 3 or 4 severe adverse events were combined, there was no significant

difference in events between groups, RR 1.98 (0.65- 6.03).

Notes

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? No Observational study

Allocation concealment? No Observational study

Blinding?

All outcomes

No Observational study

Incomplete outcome data addressed?

All outcomes

Unclear No statement about incomplete outcome data.

Free of selective reporting? Yes

Free of other bias? Yes By the Newcastle Ottawa Scoring System this study obtained 3

of 4 stars for selection, 1 of 2 stars for comparability, and 1 of 3

stars for outcomes.
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Shapiro 2009

Methods Randomized controlled trial

Participants HIV-infected pregnant women who intended to breastfeed their infants. The study was

performed at four clinical sites in Botswana. 730 women were enrolled: 560 to the

randomized arms, 170 to the observational arm.

Interventions HIV-infected pregnant women with CD4 greater than or equal to 200 cells/mm3 were

randomized to AZT/3TC/ABC (Arm A) vs. AZT/3TC/LPV-r (Arm B) from 26-34

weeks gestation. An observational group was composed of women with CD4 < 200 cells/

mm3 who received AZT/3TC/NVP from 18-34 weeks gestation. All regimens were con-

tinued through planned weaning by 6 months post-partum. All infants received sdNVP

and one month of AZT. Inclusion criteria for randomization included: a CD4 count of

200-500 cells/mm3 and absence of an AIDS-defining illness. The mean CD4 count in

the AZT/3TC/ABC arm was 398 cells/mm3 and the mean CD4 count in the AZT/3TC/

LPV-r arm was 403 cells/mm3. The author’s primary endpoints were maternal HIV-1

RNA suppression to <400 copies/mL among randomized arms at delivery and through

breastfeeding, and MTCT rates in the overall study population.

Outcomes Primary Outcome: Reported in the author’s IAS abstract, but no clear denominators for

reliable data-entry. HIV-1 RNA suppression (<400 copies/mL) at delivery occurred in

96% of arm A and 93% of Arm B. Throughout breastfeeding there was 92% suppression

reported for arm A vs. 93% for arm B.

Secondary Outcome: MTCT rates at 6 months were: 2.1% arm A and <1% in arm B,

RR 0.17, (0.02- 1.44).

Maternal Severe Adverse Events:There were 42 of 285 (14.7%) women in arm A and

32/275 (11.6%) in arm B with a grade 3 or 4 severe adverse event, RR 0.79, (0.51-1.21)

. Severe adverse events requiring treatment modification occurred in 2.5% (arm A) and

2.2% (arm B), RR 0.89, (0.3- 2.61).

Infant Severe Adverse Events: Stillbirths accounted for 2.8% (8/285) of the deliveries in

arm A and 1.8% (5/275) of the deliveries in arm B, RR 0.65, (0.21- 1.96). Prematurity

occured in 14.8% (42/283) in arm A and 22.6% (61/270) in arm B, RR 1.52, (1.07-

2.17). There were 116/283 (41%) infants in arm A and 125/270 (46.3%) of infants in

arm B with a grade 3 or 4 severe adverse event, RR 1.13, (0.93- 1.37).

Notes Mma Bana Study, IAS 2009 abstract WELBB101.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes The random assignments were computer generated using

permuted blocks procedure stratified by site.

Allocation concealment? Unclear Likely, but not specified

Blinding?

All outcomes

No
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Incomplete outcome data addressed?

All outcomes

Yes

Free of selective reporting? Unclear Unpublished data

Free of other bias? Unclear Unpublished data

Tonwe-Gold 2007

Methods Observational Study

Participants Pregnant women identified at two community based antenatal clinics in two low-in-

come urban districts of the Ivory Coast were referred for enrollment in the MTCT-

Plus initiative. Eligibility for ART included: WHO clinical stage 4 irrespective of CD4

T cell count; WHO stage 2 or 3 and CD4 T cell count <350 cells/mm3; or CD4 T

cell count <200 cells/mm3. 107 women began triple ART with the plan to continue

medications post-partum (median gestational age 30 weeks), with 102 on AZT/3TC/

NVP; 143 women received short course antiretroviral prophylaxis to prevent mother to

child transmission of HIV, 103 women with short course AZT/3TC with sdNVP during

labour.

Interventions Pregnant women meeting eligibility criteria initiated triple ART (as early as 24 weeks of

gestation) with AZT/3TC/NVP (ART group). Treatment continued during labour and

postnatally. Pregnant women who only required prophylaxis for MTCT received short

course prophylaxis regimens (usually AZT/3TC) with sdNVP in labour from 32 weeks

of gestation until 3d postpartum, or short course AZT from 28 weeks, or sdNVP alone,

or both short course AZT and sdNVP (short course group). Irrespective of maternal

regimen, all infants received AZT syrup for 7d and sdNVP syrup on d3.

Outcomes Primary Outcome: Mother to child transmission at 12 months was 3.5% (3/86) in the

ART group and 8.8% (9/102) in the short course group, RR 0.4, (0.11- 1.41).

Infant HIV-Transmission and Death: At 12 months the outcome had occured in 12.6%

infants (11/87) in the ART group and 14.7% (15/102) in the short course group, (RR

0.86, CI 0.42- 1.77).

Infant Severe Adverse Events: Low birth weight occured in 26.3% (26/99) in the ART

group and 12.1% (16/132) in the short course group, RR 2.17, (1.23- 3.81).

Notes This study was not designed to compare ART to short course regimens directly. By the

Newcastle Ottawa Scoring System this study obtained 3 of 4 stars for selection, 0 of 2

stars for comparability, and 2 of 3 stars for outcomes.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? No Observational Study
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Allocation concealment? No Observational Study

Blinding?

All outcomes

No Observational Study

Incomplete outcome data addressed?

All outcomes

Yes For data up to delivery.

Free of selective reporting? Yes

Free of other bias? Yes

Characteristics of excluded studies [ordered by study ID]

Alimenti 2003 Exact triple therapy antiretroviral regimens administered are not defined.

Arrive 2007 Did not evaluate a triple-therapy regimen.

Arrive 2008 Review article. Pertinent references from the bibliography were individually evaluated.

Bardeguez 2008 Exact triple therapy antiretroviral regimens administered are not defined.

Bauer 2006 There was no comparison group. Also, only one mother got triple therapy, making this

like a case report (which were excluded).

Bellon 2004 Exact triple therapy antiretroviral regimens administered are not defined.

Black 2008 There was a priority regimen, but no comparison group.

Black 2008a There was a priority regimen, but no comparison group.

Briand 2009 Exact triple therapy antiretroviral regimens administered are not defined.

Bucceri 2002 Exact regimens specified, but outcomes are not provided by regimen. Mean CD4 418

at study entry, not representing population of interest.

Bunders 2005 Only 82% of women received triple therapy and outcomes are not given by type of

therapy.

Chi 2007 Does not evaluate a triple therapy intervention.

Ciaranello 2008 Exact antiretroviral triple therapy regimen not specified. All enrolled women had CD4

counts greater than 200 cells/mm3 and no history of AIDS.
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Clayden 2009 Review article. Pertinent references from the bibliography were individually evaluated.

Cooper 2002 Exact triple therapy antiretroviral regimens administered are not defined.

Cotter 2006 Exact triple therapy antiretroviral regimens administered are not defined.

Dabis 2005 Evaluates short-course antepartum regimens. The triple therapy regimen used intra-

partum is for prophylaxis and not for the mother’s own health.

Deschamps 2009 There was a defined regimen, but no comparison group.

Dinsmoor 2002 Exact triple therapy antiretroviral regimens administered are not defined. Not all in-

cluded patients received triple therapy.

Dorenbaum 2002 Exact triple therapy antiretroviral regimens administered are not defined. Half of the

participants did not received triple antiretroviral therapy.

Duran 2006 Exact triple therapy antiretroviral regimens administered are not defined.

El 2006 This cohort study enrolled a population (CD4<500 cells/mm3) was not specifically the

targeted population of interest.

El 2007 This cohort study enrolled a population (CD4<500 cells/mm3) was not specifically the

targeted population of interest. Infant outcomes reported did not meet DAIDS criteria

for severe adverse events.

European Collaborative Study (ECS) 2000 Exact triple therapy antiretroviral regimens administered are not defined.

European Collaborative Study (ECS) 2003 Only 18% of women received triple antiretroviral therapy. Exact triple therapy an-

tiretroviral regimens administered are not defined.

European Collaborative Study (ECS) 2005 Exact triple therapy antiretroviral regimens administered are not defined.

Fiore 2006 Exact triple therapy antiretroviral regimens administered are not defined. Outcome

evaluated not felt to be a severe adverse event.

Garcia-Tejedor 2009 Exact triple therapy antiretroviral regimens administered are not defined.

Giuliano 2003 Does not evaluate a triple therapy intervention.

Goetghebuer 2009 Exact triple therapy antiretroviral regimens administered are not defined.

Grosch-Woerner 2008 Exact triple therapy antiretroviral regimens administered are not defined.

Hitti 2004 There was no restriction to maternal CD4 count at study entry.
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Hitti 2007 Exact triple therapy antiretroviral regimens administered are not defined although com-

ponents are identified. Outcomes are not given by regimen.

Hoffman 2009 Study was considered for inclusion in the systematic review, but authors did not reply

to requests for additional information.

Jackson 2007 Does not evaluate a triple therapy intervention.

Justman 2003 Does not evaluate a pregnant population.

Kourtis 2007 Meta-Analysis that combines triple and mono/dual therapy interventions. Triple ther-

apy intervention references selected and evaluated individually.

Kowalska 2003 Exact triple therapy antiretroviral regimens administered are not defined.

Livingston 2007 Exact triple therapy antiretroviral regimens administered are not defined.

Lopez-Cortes 2007 There was a regimen defined for each patient, but no comparison group. Also, no entry

restriction regarding CD4 cell counts.

Lorenzi 1998 There was a regimen defined for each patient, but no comparison group.

Marti 2007 Exact triple therapy antiretroviral regimens administered are not defined.

Martin 2006 Exact triple therapy antiretroviral regimens administered are not defined.

Martin 2007 Exact triple therapy antiretroviral regimens administered are not defined.

McIntyre 2002 Review article. Pertinent references from the bibliography were individually evaluated.

McIntyre 2006 Review article. Pertinent references from the bibliography were individually evaluated.

Mellins 2008 Exact triple therapy antiretroviral regimens administered are not defined.

Mofenson 2002 Review article. Pertinent references from the bibliography were individually evaluated.

Mussi-Pinhata 2007 Exact triple therapy antiretroviral regimens administered are not defined.

Nurutdinova 2008 There was a regimen defined for each patient, but no comparison group.

Onen 2008 Exact triple therapy antiretroviral regimens administered are not defined.

Ono 2008 The primary outcome was not felt to be a severe adverse event.

Pacheco 2006 Exact triple therapy antiretroviral regimens administered are not defined.
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Palacios 2009 Targeted population of interest was women with CD4 greater than 300 cells/mm3.

Peltier 2009 Compares two different triple therapy regimens, but is primarily an evaluation of

breastfeeding with maternal antiretrovirals vs. formula feeding to prevent late-postnatal

MTCT. It does not address when or what to start for triple ART-eligible pregnant

women who require triple ART for their own health.

Resino 2001 This cohort study enrolled a population (vertically infected children over the age of 2)

that was not the targeted population of interest

Schulte 2007 Exact triple therapy antiretroviral regimens administered are not defined.

Stek 2009 Review article. Pertinent references from the bibliography were individually evaluated.

Szyld 2006 Exact triple therapy antiretroviral regimens administered are not defined.

Taha 2009 In the PEPI-Malawi trial, women with unknown HIV status were screened at the

time of delivery or late during pregnancy. With some women initiating ART after

their delivery, this study population does not uniformly meet inclusion criteria for the

systematic review (HIV-infected pregnant women).

Tang 2006 Exact triple therapy antiretroviral regimens administered are not defined.

Tempelman 2004 The complete triple therapy regimens administered were not always defined (Nelfinavir

in 44%, NVP in 23%, AZT/3TC in 85%).

Thomas 2008 Study was considered for inclusion in the systematic review, but authors did not reply

to requests for additional information.

Thorne 2004 Exact triple therapy antiretroviral regimens administered are not defined.

Timmermans 2005 Exact NRTI regimens administered with NVP and Nelfinavir are not defined.

Townsend 2006 Exact triple therapy antiretroviral regimens administered are not defined.

Townsend 2007 Exact triple therapy antiretroviral regimens administered are not defined.

Townsend 2009 Exact triple therapy antiretroviral regimens administered are not defined.

Tuomala 2002 Combination therapy not clearly defined as triple therapy, and exact antiretroviral

regimens administered are not defined.

Tuomala 2005 Exact triple therapy antiretroviral regimens administered are not defined.

van der Merwe 2006 Exact triple therapy antiretroviral regimens administered are not defined.
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van Schalkwyk 2008 Retrospective chart review did not provide CD4 entry criteria. Non-nevirapine regimen

not specified and outcomes not given by specified regimen.

Vithayasai 2002 Not all patients receive triple therapy. No comparison group.

Volmink 2007 Review article. Pertinent references from the bibliography were individually evaluated.

Watts 2004 Exact triple therapy antiretroviral regimens administered are not defined.

Watts 2004a Individual antiretroviral components identified, but exact triple therapy antiretroviral

regimens administered are not defined.

Weinberg 2009 No CD4 or immunologic entry criteria to ensure the population assessed fit the pop-

ulation of interest. Exact triple therapy antiretroviral regimens administered are not

defined.

Zorrilla 2007 There was a defined regimen, but no comparison group.
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D A T A A N D A N A L Y S E S

Comparison 1. Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women

Eligible for Anti-Retroviral Therapy

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Infant Mortality at 6 Months 1 553 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.34, 2.68]

2 Grade 3/4 Maternal Severe

Adverse Events (Laboratory)

1 560 Risk Ratio (M-H, Fixed, 95% CI) 0.79 [0.51, 1.21]

3 Maternal Severe Adverse

Events Requiring Treatment

Modification

1 560 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.30, 2.61]

4 Maternal Mortality at Six

Months

1 560 Risk Ratio (M-H, Fixed, 95% CI) 0.35 [0.01, 8.44]

5 Grade 3/4 Infant Severe Adverse

Events

1 553 Risk Ratio (M-H, Fixed, 95% CI) 1.13 [0.93, 1.37]

6 Prematurity 1 553 Risk Ratio (M-H, Fixed, 95% CI) 1.52 [1.07, 2.17]

7 Infant Low Birth Weight 1 553 Risk Ratio (M-H, Fixed, 95% CI) 1.27 [0.85, 1.91]

8 Mother to Child Transmission

In Utero

1 553 Risk Ratio (M-H, Fixed, 95% CI) 0.35 [0.04, 3.34]

9 Mother to Child Transmission

Late Post-partum

1 553 Risk Ratio (M-H, Fixed, 95% CI) 0.21 [0.01, 4.35]

10 Mother to Child Transmission

at Six Months Post-Partum

1 553 Risk Ratio (M-H, Fixed, 95% CI) 0.17 [0.02, 1.44]

11 Stillbirths 1 560 Risk Ratio (M-H, Fixed, 95% CI) 0.65 [0.21, 1.96]

Comparison 2. Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Infant HIV Transmission or

Death at 6 Months

1 795 Risk Ratio (M-H, Fixed, 95% CI) 0.66 [0.43, 1.00]

2 Infant HIV Transmission or

Death at 12 Months

1 765 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.44, 0.92]

3 Infant Mortality at 6 Months 1 781 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.43, 1.42]

4 Infant Mortality at 12 months 1 751 Risk Ratio (M-H, Fixed, 95% CI) 0.63 [0.38, 1.03]

5 Maternal Grade 3/4 Severe

Adverse Events Not Requiring

Treatment Modification

1 824 Risk Ratio (M-H, Fixed, 95% CI) 1.09 [0.77, 1.53]

6 Infant Grade 3/4 Severe Adverse

Events

1 805 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.77, 1.16]

7 Prematurity 1 805 Risk Ratio (M-H, Fixed, 95% CI) 1.23 [0.85, 1.79]

8 Low Birth Weight 1 805 Risk Ratio (M-H, Fixed, 95% CI) 1.46 [0.94, 2.25]

9 Stillbirths 1 824 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.25, 3.95]
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10 Mother to Child Transmission

at Delivery

1 805 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.29, 2.07]

11 Mother to Child Transmission

at 6 Weeks

1 789 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.34, 1.37]

12 Mother to Child Transmission

at 6 Months

1 776 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.33, 0.99]

13 Mother to Child Transmission

at 12 Months

1 761 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.34, 0.97]

Comparison 3. Lehman 2008- Resistance After AZT/3TC/NVP vs. Short Course AZT + sdNVP

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maternal Resistance 1 27 Risk Ratio (M-H, Fixed, 95% CI) 0.24 [0.07, 0.88]

Comparison 4. Ekouevi 2008- All Eligible: AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mother to Child Transmission at

12 Months

1 311 Risk Ratio (M-H, Fixed, 95% CI) 0.14 [0.04, 0.47]

2 Infant Low Birth Weight 1 309 Risk Ratio (M-H, Fixed, 95% CI) 1.81 [1.09, 3.00]

3 Stillbirths 1 326 Risk Ratio (M-H, Fixed, 95% CI) 1.16 [0.34, 3.93]

Comparison 5. Tonwe-Gold 2007: Eligible vs. Ineligible~ AZT/3TC/NVP vs. Other Short Course PMTCT

Regimen

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 HIV Transmission or Death at 1

Month

1 218 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.25, 2.97]

2 HIV Transmission or Death at 1

Year

1 189 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.42, 1.77]

3 Infant Mortality at 1 Month 1 231 Risk Ratio (M-H, Fixed, 95% CI) 1.33 [0.27, 6.47]

4 Maternal Grade 3/4 Severe

Adverse Events Requiring

Treatment Modification

1 250 Risk Ratio (M-H, Fixed, 95% CI) 25.33 [1.49, 430.51]

5 Infant Low Birth Weight 1 231 Risk Ratio (M-H, Fixed, 95% CI) 2.17 [1.23, 3.81]

6 Stillbirths 1 241 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.26, 3.08]

7 Mother to Child Tranmsission

of HIV at 1 Month

1 217 Risk Ratio (M-H, Fixed, 95% CI) 0.32 [0.04, 2.83]
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8 Mother to Child Transmission

of HIV at 1 Year

1 188 Risk Ratio (M-H, Fixed, 95% CI) 0.40 [0.11, 1.41]

Comparison 6. Jamisse 2007: AZT/3TC/NVP in CD4<250 vs. CD4>250

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maternal Grade 3/4 Severe

Adverse Events

1 146 Risk Ratio (M-H, Fixed, 95% CI) 1.18 [0.47, 2.97]

Comparison 7. Jamisse 2007: AZT/3TC/NVP vs. d4T/3TC/NVP in Women With CD4<350

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maternal Grade 3/4 Severe

Adverse Events

1 146 Risk Ratio (M-H, Fixed, 95% CI) 1.58 [0.60, 4.12]

Comparison 8. Phanuphak 2007: AZT/3TC/NVP in CD4<200 vs. CD4>200

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Maternal Grade 3/4 Severe

Adverse Events

1 244 Risk Ratio (M-H, Fixed, 95% CI) 1.98 [0.65, 6.03]

Comparison 9. Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 HIV-Transmission or Death at 7

Months

1 178 Risk Ratio (M-H, Fixed, 95% CI) 0.39 [0.18, 0.85]

2 Infant Grade 3/4 Severe Adverse

Events at Birth

1 178 Risk Ratio (M-H, Fixed, 95% CI) 1.26 [0.35, 4.54]

3 Prematurity 1 178 Risk Ratio (M-H, Fixed, 95% CI) 0.56 [0.21, 1.50]

4 Mother to Child Transmission at

Birth

1 178 Risk Ratio (M-H, Fixed, 95% CI) 0.18 [0.02, 1.36]

5 Mother to Child Transmission at

1 Month

1 178 Risk Ratio (M-H, Fixed, 95% CI) 0.23 [0.05, 0.96]
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6 Mother to Child Transmission

Cumulative by 7 Months

1 178 Risk Ratio (M-H, Fixed, 95% CI) 0.15 [0.04, 0.62]

Comparison 10. Marazzi 2006: AZT/3TC/NVP in <250 vs. >250

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Hepatotoxicity in NVP-Based

Regimens With CD4>250 vs.

CD4<250

1 703 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.34, 1.20]

Analysis 1.1. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 1 Infant Mortality at 6 Months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 1 Infant Mortality at 6 Months

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 7/283 7/270 100.0 % 0.95 [ 0.34, 2.68 ]

Total (95% CI) 283 270 100.0 % 0.95 [ 0.34, 2.68 ]

Total events: 7 (AZT/3TC/LPV-r), 7 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 0.09 (P = 0.93)

0.01 0.1 1 10 100

Favours experimental Favours control
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Analysis 1.2. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 2 Grade 3/4 Maternal Severe Adverse Events

(Laboratory).

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 2 Grade 3/4 Maternal Severe Adverse Events (Laboratory)

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 32/275 42/285 100.0 % 0.79 [ 0.51, 1.21 ]

Total (95% CI) 275 285 100.0 % 0.79 [ 0.51, 1.21 ]

Total events: 32 (AZT/3TC/LPV-r), 42 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)

0.01 0.1 1 10 100

Favours experimental Favours control

Analysis 1.3. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 3 Maternal Severe Adverse Events Requiring

Treatment Modification.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 3 Maternal Severe Adverse Events Requiring Treatment Modification

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 6/275 7/285 100.0 % 0.89 [ 0.30, 2.61 ]

Total (95% CI) 275 285 100.0 % 0.89 [ 0.30, 2.61 ]

Total events: 6 (AZT/3TC/LPV-r), 7 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 0.22 (P = 0.83)

0.01 0.1 1 10 100

Favours experimental Favours control
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Analysis 1.4. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 4 Maternal Mortality at Six Months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 4 Maternal Mortality at Six Months

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 0/275 1/285 100.0 % 0.35 [ 0.01, 8.44 ]

Total (95% CI) 275 285 100.0 % 0.35 [ 0.01, 8.44 ]

Total events: 0 (AZT/3TC/LPV-r), 1 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 0.65 (P = 0.51)

0.01 0.1 1 10 100

Favours experimental Favours control

Analysis 1.5. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 5 Grade 3/4 Infant Severe Adverse Events.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 5 Grade 3/4 Infant Severe Adverse Events

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 125/270 116/283 100.0 % 1.13 [ 0.93, 1.37 ]

Total (95% CI) 270 283 100.0 % 1.13 [ 0.93, 1.37 ]

Total events: 125 (AZT/3TC/LPV-r), 116 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 1.26 (P = 0.21)

0.01 0.1 1 10 100

Favours experimental Favours control

74Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.6. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 6 Prematurity.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 6 Prematurity

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 61/270 42/283 100.0 % 1.52 [ 1.07, 2.17 ]

Total (95% CI) 270 283 100.0 % 1.52 [ 1.07, 2.17 ]

Total events: 61 (AZT/3TC/LPV-r), 42 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 2.31 (P = 0.021)

0.01 0.1 1 10 100

Favours experimental Favours control

Analysis 1.7. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 7 Infant Low Birth Weight.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 7 Infant Low Birth Weight

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 45/270 37/283 100.0 % 1.27 [ 0.85, 1.91 ]

Total (95% CI) 270 283 100.0 % 1.27 [ 0.85, 1.91 ]

Total events: 45 (AZT/3TC/LPV-r), 37 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 1.18 (P = 0.24)

0.01 0.1 1 10 100

Favours experimental Favours control
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Analysis 1.8. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 8 Mother to Child Transmission In Utero.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 8 Mother to Child Transmission In Utero

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 1/270 3/283 100.0 % 0.35 [ 0.04, 3.34 ]

Total (95% CI) 270 283 100.0 % 0.35 [ 0.04, 3.34 ]

Total events: 1 (AZT/3TC/LPV-r), 3 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 0.91 (P = 0.36)

0.01 0.1 1 10 100

Favours experimental Favours control

Analysis 1.9. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 9 Mother to Child Transmission Late Post-

partum.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 9 Mother to Child Transmission Late Post-partum

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 0/270 2/283 100.0 % 0.21 [ 0.01, 4.35 ]

Total (95% CI) 270 283 100.0 % 0.21 [ 0.01, 4.35 ]

Total events: 0 (AZT/3TC/LPV-r), 2 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 1.01 (P = 0.31)

0.01 0.1 1 10 100

Favours experimental Favours control
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Analysis 1.10. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 10 Mother to Child Transmission at Six

Months Post-Partum.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 10 Mother to Child Transmission at Six Months Post-Partum

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 1/270 6/283 100.0 % 0.17 [ 0.02, 1.44 ]

Total (95% CI) 270 283 100.0 % 0.17 [ 0.02, 1.44 ]

Total events: 1 (AZT/3TC/LPV-r), 6 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 1.62 (P = 0.11)

0.01 0.1 1 10 100

Favours experimental Favours control

Analysis 1.11. Comparison 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected

Pregnant Women Eligible for Anti-Retroviral Therapy, Outcome 11 Stillbirths.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 1 Mma Bana (Shapiro 2009)- AZT/3TC/ABC vs. AZT/3TC/LPV-r in HIV-Infected Pregnant Women Eligible for Anti-Retroviral Therapy

Outcome: 11 Stillbirths

Study or subgroup AZT/3TC/LPV-r AZT/3TC/ABC Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Shapiro 2009 5/275 8/285 100.0 % 0.65 [ 0.21, 1.96 ]

Total (95% CI) 275 285 100.0 % 0.65 [ 0.21, 1.96 ]

Total events: 5 (AZT/3TC/LPV-r), 8 (AZT/3TC/ABC)

Heterogeneity: not applicable

Test for overall effect: Z = 0.77 (P = 0.44)

0.01 0.1 1 10 100

Favours experimental Favours control
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Analysis 2.1. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 1 Infant HIV Transmission or Death at 6 Months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 1 Infant HIV Transmission or Death at 6 Months

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 33/398 50/397 100.0 % 0.66 [ 0.43, 1.00 ]

Total (95% CI) 398 397 100.0 % 0.66 [ 0.43, 1.00 ]

Total events: 33 (AZT/3TC/LPV-r), 50 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 1.96 (P = 0.049)

0.01 0.1 1 10 100

Favours experimental Favours control

Analysis 2.2. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 2 Infant HIV Transmission or Death at 12 Months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 2 Infant HIV Transmission or Death at 12 Months

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 40/385 62/380 100.0 % 0.64 [ 0.44, 0.92 ]

Total (95% CI) 385 380 100.0 % 0.64 [ 0.44, 0.92 ]

Total events: 40 (AZT/3TC/LPV-r), 62 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 2.38 (P = 0.017)
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Analysis 2.3. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 3 Infant Mortality at 6 Months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 3 Infant Mortality at 6 Months

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 18/391 23/390 100.0 % 0.78 [ 0.43, 1.42 ]

Total (95% CI) 391 390 100.0 % 0.78 [ 0.43, 1.42 ]

Total events: 18 (AZT/3TC/LPV-r), 23 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 0.81 (P = 0.42)

0.01 0.1 1 10 100

Favours experimental Favours control

Analysis 2.4. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 4 Infant Mortality at 12 months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 4 Infant Mortality at 12 months

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 24/381 37/370 100.0 % 0.63 [ 0.38, 1.03 ]

Total (95% CI) 381 370 100.0 % 0.63 [ 0.38, 1.03 ]

Total events: 24 (AZT/3TC/LPV-r), 37 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 1.84 (P = 0.066)

0.01 0.1 1 10 100
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Analysis 2.5. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 5 Maternal Grade 3/4 Severe Adverse Events Not Requiring Treatment

Modification.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 5 Maternal Grade 3/4 Severe Adverse Events Not Requiring Treatment Modification

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 59/413 54/411 100.0 % 1.09 [ 0.77, 1.53 ]

Total (95% CI) 413 411 100.0 % 1.09 [ 0.77, 1.53 ]

Total events: 59 (AZT/3TC/LPV-r), 54 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 0.48 (P = 0.63)

0.01 0.1 1 10 100

Favours experimental Favours control

Analysis 2.6. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 6 Infant Grade 3/4 Severe Adverse Events.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 6 Infant Grade 3/4 Severe Adverse Events

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 124/402 131/403 100.0 % 0.95 [ 0.77, 1.16 ]

Total (95% CI) 402 403 100.0 % 0.95 [ 0.77, 1.16 ]

Total events: 124 (AZT/3TC/LPV-r), 131 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 0.51 (P = 0.61)
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Analysis 2.7. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 7 Prematurity.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 7 Prematurity

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 54/402 44/403 100.0 % 1.23 [ 0.85, 1.79 ]

Total (95% CI) 402 403 100.0 % 1.23 [ 0.85, 1.79 ]

Total events: 54 (AZT/3TC/LPV-r), 44 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 1.09 (P = 0.28)
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Analysis 2.8. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 8 Low Birth Weight.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 8 Low Birth Weight

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 45/402 31/403 100.0 % 1.46 [ 0.94, 2.25 ]

Total (95% CI) 402 403 100.0 % 1.46 [ 0.94, 2.25 ]

Total events: 45 (AZT/3TC/LPV-r), 31 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 1.69 (P = 0.092)
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Analysis 2.9. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 9 Stillbirths.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 9 Stillbirths

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 4/413 4/411 100.0 % 1.00 [ 0.25, 3.95 ]

Total (95% CI) 413 411 100.0 % 1.00 [ 0.25, 3.95 ]

Total events: 4 (AZT/3TC/LPV-r), 4 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 0.01 (P = 0.99)
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Analysis 2.10. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 10 Mother to Child Transmission at Delivery.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 10 Mother to Child Transmission at Delivery

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 7/402 9/403 100.0 % 0.78 [ 0.29, 2.07 ]

Total (95% CI) 402 403 100.0 % 0.78 [ 0.29, 2.07 ]

Total events: 7 (AZT/3TC/LPV-r), 9 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 0.50 (P = 0.62)
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Analysis 2.11. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 11 Mother to Child Transmission at 6 Weeks.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 11 Mother to Child Transmission at 6 Weeks

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 13/394 19/395 100.0 % 0.69 [ 0.34, 1.37 ]

Total (95% CI) 394 395 100.0 % 0.69 [ 0.34, 1.37 ]

Total events: 13 (AZT/3TC/LPV-r), 19 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.29)
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Analysis 2.12. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 12 Mother to Child Transmission at 6 Months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 12 Mother to Child Transmission at 6 Months

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 19/388 33/388 100.0 % 0.58 [ 0.33, 0.99 ]

Total (95% CI) 388 388 100.0 % 0.58 [ 0.33, 0.99 ]

Total events: 19 (AZT/3TC/LPV-r), 33 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 1.98 (P = 0.048)
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Analysis 2.13. Comparison 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum

AZT/3TC/sd-NVP), Outcome 13 Mother to Child Transmission at 12 Months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 2 Kesho Bora (deVincenzi 2009)- AZT/3TC/LPV-r vs. AZT (with intrapartum AZT/3TC/sd-NVP)

Outcome: 13 Mother to Child Transmission at 12 Months

Study or subgroup AZT/3TC/LPV-r AZT (intrapartum HAART) Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

de Vincenzi 2009 21/382 36/379 100.0 % 0.58 [ 0.34, 0.97 ]

Total (95% CI) 382 379 100.0 % 0.58 [ 0.34, 0.97 ]

Total events: 21 (AZT/3TC/LPV-r), 36 (AZT (intrapartum HAART))

Heterogeneity: not applicable

Test for overall effect: Z = 2.06 (P = 0.039)
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Analysis 3.1. Comparison 3 Lehman 2008- Resistance After AZT/3TC/NVP vs. Short Course AZT + sdNVP,

Outcome 1 Maternal Resistance.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 3 Lehman 2008- Resistance After AZT/3TC/NVP vs. Short Course AZT + sdNVP

Outcome: 1 Maternal Resistance

Study or subgroup AZT/3TC/NVP AZT + sdNVP Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Lehman 2008 2/11 12/16 100.0 % 0.24 [ 0.07, 0.88 ]

Total (95% CI) 11 16 100.0 % 0.24 [ 0.07, 0.88 ]

Total events: 2 (AZT/3TC/NVP), 12 (AZT + sdNVP)

Heterogeneity: not applicable

Test for overall effect: Z = 2.16 (P = 0.031)
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Analysis 4.1. Comparison 4 Ekouevi 2008- All Eligible: AZT/3TC/NVP vs. Other Short Course PMTCT

Regimen, Outcome 1 Mother to Child Transmission at 12 Months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 4 Ekouevi 2008- All Eligible: AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 1 Mother to Child Transmission at 12 Months

Study or subgroup AZT/3TC/NVP Other Short Regimen Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Ekouevi 2008 3/141 25/170 100.0 % 0.14 [ 0.04, 0.47 ]

Total (95% CI) 141 170 100.0 % 0.14 [ 0.04, 0.47 ]

Total events: 3 (AZT/3TC/NVP), 25 (Other Short Regimen)

Heterogeneity: not applicable

Test for overall effect: Z = 3.22 (P = 0.0013)
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Analysis 4.2. Comparison 4 Ekouevi 2008- All Eligible: AZT/3TC/NVP vs. Other Short Course PMTCT

Regimen, Outcome 2 Infant Low Birth Weight.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 4 Ekouevi 2008- All Eligible: AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 2 Infant Low Birth Weight

Study or subgroup AZT/3TC/NVP Other Short Regimen Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Ekouevi 2008 31/139 21/170 100.0 % 1.81 [ 1.09, 3.00 ]

Total (95% CI) 139 170 100.0 % 1.81 [ 1.09, 3.00 ]

Total events: 31 (AZT/3TC/NVP), 21 (Other Short Regimen)

Heterogeneity: not applicable

Test for overall effect: Z = 2.29 (P = 0.022)
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Analysis 4.3. Comparison 4 Ekouevi 2008- All Eligible: AZT/3TC/NVP vs. Other Short Course PMTCT

Regimen, Outcome 3 Stillbirths.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 4 Ekouevi 2008- All Eligible: AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 3 Stillbirths

Study or subgroup AZT/3TC/NVP Other Short Regimen Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Ekouevi 2008 5/151 5/175 100.0 % 1.16 [ 0.34, 3.93 ]

Total (95% CI) 151 175 100.0 % 1.16 [ 0.34, 3.93 ]

Total events: 5 (AZT/3TC/NVP), 5 (Other Short Regimen)

Heterogeneity: not applicable

Test for overall effect: Z = 0.24 (P = 0.81)
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Analysis 5.1. Comparison 5 Tonwe-Gold 2007: Eligible vs. Ineligible~ AZT/3TC/NVP vs. Other Short Course

PMTCT Regimen, Outcome 1 HIV Transmission or Death at 1 Month.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 5 Tonwe-Gold 2007: Eligible vs. Ineligible˜ AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 1 HIV Transmission or Death at 1 Month

Study or subgroup AZT/3TC/NVP Other Short Course Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tonwe-Gold 2007 4/95 6/123 100.0 % 0.86 [ 0.25, 2.97 ]

Total (95% CI) 95 123 100.0 % 0.86 [ 0.25, 2.97 ]

Total events: 4 (AZT/3TC/NVP), 6 (Other Short Course)

Heterogeneity: not applicable

Test for overall effect: Z = 0.23 (P = 0.82)
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Analysis 5.2. Comparison 5 Tonwe-Gold 2007: Eligible vs. Ineligible~ AZT/3TC/NVP vs. Other Short Course

PMTCT Regimen, Outcome 2 HIV Transmission or Death at 1 Year.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 5 Tonwe-Gold 2007: Eligible vs. Ineligible˜ AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 2 HIV Transmission or Death at 1 Year

Study or subgroup AZT/3TC/NVP Other Short Course Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tonwe-Gold 2007 11/87 15/102 100.0 % 0.86 [ 0.42, 1.77 ]

Total (95% CI) 87 102 100.0 % 0.86 [ 0.42, 1.77 ]

Total events: 11 (AZT/3TC/NVP), 15 (Other Short Course)

Heterogeneity: not applicable

Test for overall effect: Z = 0.41 (P = 0.68)
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Analysis 5.3. Comparison 5 Tonwe-Gold 2007: Eligible vs. Ineligible~ AZT/3TC/NVP vs. Other Short Course

PMTCT Regimen, Outcome 3 Infant Mortality at 1 Month.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 5 Tonwe-Gold 2007: Eligible vs. Ineligible˜ AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 3 Infant Mortality at 1 Month

Study or subgroup AZT/3TC/NVP Other Short Course Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tonwe-Gold 2007 3/99 3/132 100.0 % 1.33 [ 0.27, 6.47 ]

Total (95% CI) 99 132 100.0 % 1.33 [ 0.27, 6.47 ]

Total events: 3 (AZT/3TC/NVP), 3 (Other Short Course)

Heterogeneity: not applicable

Test for overall effect: Z = 0.36 (P = 0.72)
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Analysis 5.4. Comparison 5 Tonwe-Gold 2007: Eligible vs. Ineligible~ AZT/3TC/NVP vs. Other Short Course

PMTCT Regimen, Outcome 4 Maternal Grade 3/4 Severe Adverse Events Requiring Treatment Modification.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 5 Tonwe-Gold 2007: Eligible vs. Ineligible˜ AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 4 Maternal Grade 3/4 Severe Adverse Events Requiring Treatment Modification

Study or subgroup AZT/3TC/NVP Other Short Course Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tonwe-Gold 2007 9/107 0/143 100.0 % 25.33 [ 1.49, 430.51 ]

Total (95% CI) 107 143 100.0 % 25.33 [ 1.49, 430.51 ]

Total events: 9 (AZT/3TC/NVP), 0 (Other Short Course)

Heterogeneity: not applicable

Test for overall effect: Z = 2.24 (P = 0.025)
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Analysis 5.5. Comparison 5 Tonwe-Gold 2007: Eligible vs. Ineligible~ AZT/3TC/NVP vs. Other Short Course

PMTCT Regimen, Outcome 5 Infant Low Birth Weight.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 5 Tonwe-Gold 2007: Eligible vs. Ineligible˜ AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 5 Infant Low Birth Weight

Study or subgroup AZT/3TC/NVP Other Short Course Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tonwe-Gold 2007 26/99 16/132 100.0 % 2.17 [ 1.23, 3.81 ]

Total (95% CI) 99 132 100.0 % 2.17 [ 1.23, 3.81 ]

Total events: 26 (AZT/3TC/NVP), 16 (Other Short Course)

Heterogeneity: not applicable

Test for overall effect: Z = 2.68 (P = 0.0074)
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Analysis 5.6. Comparison 5 Tonwe-Gold 2007: Eligible vs. Ineligible~ AZT/3TC/NVP vs. Other Short Course

PMTCT Regimen, Outcome 6 Stillbirths.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 5 Tonwe-Gold 2007: Eligible vs. Ineligible˜ AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 6 Stillbirths

Study or subgroup AZT/3TC/NVP Other Short Course Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tonwe-Gold 2007 4/103 6/138 100.0 % 0.89 [ 0.26, 3.08 ]

Total (95% CI) 103 138 100.0 % 0.89 [ 0.26, 3.08 ]

Total events: 4 (AZT/3TC/NVP), 6 (Other Short Course)

Heterogeneity: not applicable

Test for overall effect: Z = 0.18 (P = 0.86)
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Analysis 5.7. Comparison 5 Tonwe-Gold 2007: Eligible vs. Ineligible~ AZT/3TC/NVP vs. Other Short Course

PMTCT Regimen, Outcome 7 Mother to Child Tranmsission of HIV at 1 Month.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 5 Tonwe-Gold 2007: Eligible vs. Ineligible˜ AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 7 Mother to Child Tranmsission of HIV at 1 Month

Study or subgroup AZT/3TC/NVP Other Short Course Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tonwe-Gold 2007 1/95 4/122 100.0 % 0.32 [ 0.04, 2.83 ]

Total (95% CI) 95 122 100.0 % 0.32 [ 0.04, 2.83 ]

Total events: 1 (AZT/3TC/NVP), 4 (Other Short Course)

Heterogeneity: not applicable

Test for overall effect: Z = 1.02 (P = 0.31)
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Analysis 5.8. Comparison 5 Tonwe-Gold 2007: Eligible vs. Ineligible~ AZT/3TC/NVP vs. Other Short Course

PMTCT Regimen, Outcome 8 Mother to Child Transmission of HIV at 1 Year.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 5 Tonwe-Gold 2007: Eligible vs. Ineligible˜ AZT/3TC/NVP vs. Other Short Course PMTCT Regimen

Outcome: 8 Mother to Child Transmission of HIV at 1 Year

Study or subgroup AZT/3TC/NVP Other Short Course Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tonwe-Gold 2007 3/86 9/102 100.0 % 0.40 [ 0.11, 1.41 ]

Total (95% CI) 86 102 100.0 % 0.40 [ 0.11, 1.41 ]

Total events: 3 (AZT/3TC/NVP), 9 (Other Short Course)

Heterogeneity: not applicable

Test for overall effect: Z = 1.43 (P = 0.15)
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Analysis 6.1. Comparison 6 Jamisse 2007: AZT/3TC/NVP in CD4<250 vs. CD4>250, Outcome 1 Maternal

Grade 3/4 Severe Adverse Events.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 6 Jamisse 2007: AZT/3TC/NVP in CD4<250 vs. CD4>250

Outcome: 1 Maternal Grade 3/4 Severe Adverse Events

Study or subgroup CD4>250 CD4<250 Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Jamisse 2007 8/67 8/79 100.0 % 1.18 [ 0.47, 2.97 ]

Total (95% CI) 67 79 100.0 % 1.18 [ 0.47, 2.97 ]

Total events: 8 (CD4>250), 8 (CD4<250)

Heterogeneity: not applicable

Test for overall effect: Z = 0.35 (P = 0.73)
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Analysis 7.1. Comparison 7 Jamisse 2007: AZT/3TC/NVP vs. d4T/3TC/NVP in Women With CD4<350,

Outcome 1 Maternal Grade 3/4 Severe Adverse Events.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 7 Jamisse 2007: AZT/3TC/NVP vs. d4T/3TC/NVP in Women With CD4<350

Outcome: 1 Maternal Grade 3/4 Severe Adverse Events

Study or subgroup AZT/3TC/NVP D4T/3TC/NVP Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Jamisse 2007 10/75 6/71 100.0 % 1.58 [ 0.60, 4.12 ]

Total (95% CI) 75 71 100.0 % 1.58 [ 0.60, 4.12 ]

Total events: 10 (AZT/3TC/NVP), 6 (D4T/3TC/NVP)

Heterogeneity: not applicable

Test for overall effect: Z = 0.93 (P = 0.35)
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Analysis 8.1. Comparison 8 Phanuphak 2007: AZT/3TC/NVP in CD4<200 vs. CD4>200, Outcome 1

Maternal Grade 3/4 Severe Adverse Events.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 8 Phanuphak 2007: AZT/3TC/NVP in CD4<200 vs. CD4>200

Outcome: 1 Maternal Grade 3/4 Severe Adverse Events

Study or subgroup CD4>200 CD4<200 Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Phanuphak 2007 11/142 4/102 100.0 % 1.98 [ 0.65, 6.03 ]

Total (95% CI) 142 102 100.0 % 1.98 [ 0.65, 6.03 ]

Total events: 11 (CD4>200), 4 (CD4<200)

Heterogeneity: not applicable

Test for overall effect: Z = 1.20 (P = 0.23)
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Analysis 9.1. Comparison 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200, Outcome 1 HIV-Transmission

or Death at 7 Months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200

Outcome: 1 HIV-Transmission or Death at 7 Months

Study or subgroup AZT/3TC/NVP AZT Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bae 2008 7/69 28/109 100.0 % 0.39 [ 0.18, 0.85 ]

Total (95% CI) 69 109 100.0 % 0.39 [ 0.18, 0.85 ]

Total events: 7 (AZT/3TC/NVP), 28 (AZT)

Heterogeneity: not applicable

Test for overall effect: Z = 2.36 (P = 0.018)
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Analysis 9.2. Comparison 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200, Outcome 2 Infant Grade 3/4

Severe Adverse Events at Birth.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200

Outcome: 2 Infant Grade 3/4 Severe Adverse Events at Birth

Study or subgroup AZT/3TC/NVP AZT Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bae 2008 4/69 5/109 100.0 % 1.26 [ 0.35, 4.54 ]

Total (95% CI) 69 109 100.0 % 1.26 [ 0.35, 4.54 ]

Total events: 4 (AZT/3TC/NVP), 5 (AZT)

Heterogeneity: not applicable

Test for overall effect: Z = 0.36 (P = 0.72)

0.01 0.1 1 10 100

Favours experimental Favours control

92Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 9.3. Comparison 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200, Outcome 3 Prematurity.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200

Outcome: 3 Prematurity

Study or subgroup AZT/3TC/NVP AZT Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bae 2008 5/69 14/109 100.0 % 0.56 [ 0.21, 1.50 ]

Total (95% CI) 69 109 100.0 % 0.56 [ 0.21, 1.50 ]

Total events: 5 (AZT/3TC/NVP), 14 (AZT)

Heterogeneity: not applicable

Test for overall effect: Z = 1.15 (P = 0.25)
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Analysis 9.4. Comparison 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200, Outcome 4 Mother to Child

Transmission at Birth.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200

Outcome: 4 Mother to Child Transmission at Birth

Study or subgroup AZT/3TC/NVP AZT Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bae 2008 1/69 9/109 100.0 % 0.18 [ 0.02, 1.36 ]

Total (95% CI) 69 109 100.0 % 0.18 [ 0.02, 1.36 ]

Total events: 1 (AZT/3TC/NVP), 9 (AZT)

Heterogeneity: not applicable

Test for overall effect: Z = 1.67 (P = 0.095)
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Analysis 9.5. Comparison 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200, Outcome 5 Mother to Child

Transmission at 1 Month.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200

Outcome: 5 Mother to Child Transmission at 1 Month

Study or subgroup AZT/3TC/NVP AZT Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bae 2008 2/69 14/109 100.0 % 0.23 [ 0.05, 0.96 ]

Total (95% CI) 69 109 100.0 % 0.23 [ 0.05, 0.96 ]

Total events: 2 (AZT/3TC/NVP), 14 (AZT)

Heterogeneity: not applicable

Test for overall effect: Z = 2.01 (P = 0.044)
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Analysis 9.6. Comparison 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200, Outcome 6 Mother to Child

Transmission Cumulative by 7 Months.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 9 Bae 2008: AZT/3TC/NVP vs. AZT in CD4<200

Outcome: 6 Mother to Child Transmission Cumulative by 7 Months

Study or subgroup AZT/3TC/NVP AZT Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Bae 2008 2/69 21/109 100.0 % 0.15 [ 0.04, 0.62 ]

Total (95% CI) 69 109 100.0 % 0.15 [ 0.04, 0.62 ]

Total events: 2 (AZT/3TC/NVP), 21 (AZT)

Heterogeneity: not applicable

Test for overall effect: Z = 2.62 (P = 0.0089)
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Analysis 10.1. Comparison 10 Marazzi 2006: AZT/3TC/NVP in <250 vs. >250, Outcome 1 Hepatotoxicity in

NVP-Based Regimens With CD4>250 vs. CD4<250.

Review: Antiretroviral therapy (ART) for treating HIV infection in ART-eligible pregnant women

Comparison: 10 Marazzi 2006: AZT/3TC/NVP in <250 vs. >250

Outcome: 1 Hepatotoxicity in NVP-Based Regimens With CD4>250 vs. CD4<250

Study or subgroup CD4>250 CD4<250 Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Marazzi 2006 34/574 12/129 100.0 % 0.64 [ 0.34, 1.20 ]

Total (95% CI) 574 129 100.0 % 0.64 [ 0.34, 1.20 ]

Total events: 34 (CD4>250), 12 (CD4<250)

Heterogeneity: not applicable

Test for overall effect: Z = 1.40 (P = 0.16)
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