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Abstract

Objective—Combination antiretroviral therapy (ART) is now the global standard for HIV-

infected pregnant and breastfeeding women at all CD4 cell counts. We compared the efficacy and 

safety of an efavirenz versus lopinavir/ritonavir regimen for HIV-infected pregnant women 

initiating ART in rural Uganda.

Design—Randomized clinical trial.

Methods—We performed a planned secondary analysis comparing viral load suppression (HIV-1 

RNA ≤400 copies/ml), safety, and HIV transmission to infants in a trial designed to test the 

hypothesis that lopinavir/ritonavir- versus efavirenz-based ART would reduce placental malaria 

(PROMOTE, ClinicalTrials.gov, NCT00993031). HIV-infected, ART-naïve pregnant women at 
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12–28 weeks gestation and any CD4 cell count were randomized. ART was provided and 

participants were counseled to breastfeed for one year postpartum.

Results—The median age of the 389 study participants was 29 years; median CD4 cell count 

was 370 cells/mm3. At delivery, virologic suppression was 97.6% in the efavirenz arm and 86.0% 

in the lopinavir/ritonavir arm, p <0.001. At 48 weeks postpartum, 91.0% of women on efavirenz 

and 88.4% on lopinavir/ritonavir had viral suppression, p = 0.49. Grade 1 or 2 gastrointestinal 

adverse events were higher among women on lopinavir/ritonavir versus efavirenz. Only two 

infants acquired HIV (both in the lopinavir/ritonavir arm) and HIV-free infant survival was similar 

between study arms: 92.9% (lopinavir/ritonavir) versus 97.2% (efavirenz), p = 0.10.

Conclusions—Virologic suppression at delivery was higher with an efavirenz- versus lopinavir/

ritonavir-based regimen. However, women in both arms achieved high levels of virologic 

suppression through one year postpartum and the risk of transmission to infants was low.

Keywords

Prevention of mother-to-child transmission of HIV; pregnancy; breastfeeding; efavirenz; 
lopinavir/ritonavir

BACKGROUND

Combination antiretroviral therapy (ART) is now the global standard for all HIV-infected 

pregnant and breastfeeding women per the 2013 World Health Organization (WHO) 

Consolidated Guidelines on antiretroviral therapy. [1] Benefits of this new policy include 

preservation or restoration of a woman’s health, prevention of HIV transmission during 

gestation and breastfeeding, and reduction of sexual transmission. [2–5] However, there are 

few randomized studies to guide optimal ART regimens for pregnant and breastfeeding 

women. [3, 5–7]

Challenges to optimizing ART for HIV-infected pregnant and breastfeeding women may 

include the need to modify antiretroviral (ARV) drug dosing due to alterations in drug 

metabolism during pregnancy, as in the case of lopinavir/ritonavir. [8] Pregnant women may 

also be less able to tolerate ART and may face barriers to adherence that differ from those in 

non-pregnant adults, increasing the risk of virologic failure and drug resistance. [9] Finally, 

several prior studies have raised concerns that certain ARVs may pose risks to infants, such 

as teratogenicity, preterm delivery, hematologic abnormalities, and adrenal insufficiency. 

[10–13]

The 2013 WHO guidelines recommend a single-pill, fixed-dose, efavirenz-based 

combination regimen for all HIV-infected pregnant and breastfeeding women, including 

those in the first trimester of pregnancy, regardless of CD4 cell count. [1] These guidelines 

harmonize first-line ART recommendations with those for non-pregnant adults. Protease 

inhibitors are considered second-line by the WHO and remain a preferred option for 

pregnant women in higher income countries such as the United States. [14] We report here 

on the first randomized comparison of lopinavir/ritonavir- versus efavirenz-based ART in 

HIV-infected pregnant and breastfeeding women.
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METHODS

Study Population and Design

This was a planned secondary analysis of the efficacy and safety of lopinavir/ritonavir- 

versus efavirenz-based ART in pregnant and breastfeeding women in the PROMOTE-

Pregnant Women and Infants (PIs) study (ClinicalTrials.gov, NCT00993031). This open-

label, single-site, randomized study was designed to test the hypothesis that lopinavir/

ritonavir would reduce placental malaria. It was conducted from December 2009 to March 

2013 in Tororo, a municipality in rural eastern Uganda. The primary study endpoint, 

placental malaria, did not differ between the groups, as previously reported. [15]

Women were recruited from the Tororo District Hospital antenatal clinic and HIV testing 

service, the AIDS Support Organization (TASO, an HIV clinic in Tororo), and other health 

centers in the area. Inclusion criteria were age ≥16 years, confirmed HIV-1 infection, 

residence within 30 kilometers of the study site, and pregnancy at 12–28 weeks gestation by 

last menstrual period with ultrasound confirmation. Women were eligible for enrollment at 

any CD4 cell count. Exclusion criteria included any prior use of ART or exposure to single-

dose nevirapine or abbreviated ARV monotherapy or dual therapy within 24 months before 

enrollment, dose-limited toxicity to trimethoprim-sulfamethoxazole (TS) within 14 days, 

active tuberculosis or other WHO Stage 4 disease, cardiac disease, or abnormal screening 

laboratory values (ClinicalTrials.gov, NCT00993031).

All participants provided written informed consent in their preferred language. The study 

protocol was approved by the Makerere University School of Medicine Research and Ethics 

Committee, the Uganda National Council of Science and Technology, and the University of 

California, San Francisco Committee on Human Research.

Study Procedures

Participants were randomized in a 1:1 ratio to efavirenz- or lopinavir/ritonavir-based ART 

after stratification by gravidity (gravida 1 versus gravida ≥2) and gestational age at 

enrollment (<24 weeks versus ≥24 weeks). Randomization was performed in permuted 

blocks of 2 or 4. The dosing of study drugs was as follows: efavirenz 600 mg once daily; 

lopinavir/ritonavir 200 mg/50 mg, two tablets twice daily, increased to three tablets twice 

daily from 30 weeks gestation until delivery, then reduced to two tablets twice daily. 

Women in both arms received lamivudine/zidovudine 150 mg/300 mg twice daily. 

Tenofovir was used in cases of zidovudine intolerance. AbbVie Pharmaceuticals (North 

Chicago, Illinois) provided lopinavir/ritonavir (Aluvia) but had no other role in study design, 

data accrual and analysis, or manuscript preparation. All women received daily TS 

prophylaxis and a long-lasting insecticide-treated bednet.

Women received antenatal care per Uganda Ministry of Health (MOH) guidelines. In 

addition, women returned to the study clinic every 4 weeks for scheduled visits and 

medications, as well as for any health conditions requiring evaluation. CD4 cell counts were 

measured at screening, 12 and 24 weeks after enrollment, delivery, and 24 and 48 weeks 

postpartum. HIV-1 RNA PCR was tested at screening, 8 weeks after ART initiation, 

delivery, and 8, 24, and 48 weeks postpartum. HIV-1 RNA PCR testing was performed via 
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COBAS AMPLICOR Version 1.5 (Roche Molecular Diagnostics, Pleasanton, CA) until 

September 2012 and thereafter with the m2000 RealTime HIV-1 assay (Abbott Laboratories, 

Abbott Park, IL). Small hair samples were collected from a subset of women at 30 weeks 

gestation, delivery, and 12 weeks postpartum to analyze ARV concentrations in hair via 

liquid chromatography/tandem mass spectrometry. [16, 17]

Women were counseled to breastfeed until one year postpartum, with exclusive 

breastfeeding for the first 6 months. All infants received HIV prophylaxis after delivery with 

zidovudine for 7 days until November 2010, when infants began receiving nevirapine for 6 

weeks due to a change in MOH guidelines. Infants received daily TS from 6 weeks of life 

through 6 weeks after weaning. HIV-1 DNA PCR testing (COBAS AMPLICOR Version 

1.5, Roche Molecular Diagnostics, Pleasanton, CA) was performed at birth, 24 weeks, and 6 

weeks after weaning; infection was confirmed with a second positive PCR test. At study 

completion, coordinators facilitated linkage of women to HIV care at local clinics for 

continuation of ART.

Outcomes

Virologic suppression was defined as plasma HIV-1 RNA ≤400 copies/ml based on the 

lower limit of detection of the available test. Virologic failure was defined as two 

consecutive non-suppressed HIV-1 RNA values after achieving virologic suppression. 

Immunologic efficacy was assessed by mean change in CD4 cell count. ART adherence was 

determined by self-reported recall in the three days prior to each study visit. Adverse events 

were classified according to the Division of AIDS grading table. [18] Clinical progression of 

HIV was categorized according to 2007 WHO criteria. [19]

Statistical Analysis

The sample size of the study was driven by the primary malaria endpoint. [15] We 

performed a planned non-inferiority analysis of virologic suppression at delivery and 24 

weeks after ART initiation. We used a two-sample comparison of difference in proportions 

with a non-inferiority margin of 11% with an 80% or greater power and 5% type-I error rate. 

Using Fisher’s exact test, we also compared the proportion of women in each arm who 

achieved virologic suppression at individual time points, although the study was not 

specifically powered for these comparisons. Generalized estimating equations with 

correction for repeated measures were used for between-group comparison of the odds of 

virologic suppression from delivery to study end. Predictors of virologic suppression at 

delivery, including ART regimen and treatment duration, baseline HIV-1 RNA, weight gain, 

BMI, and ARV hair concentrations, were evaluated using logistic regression. With the 

exception of delivery, a 4-week measurement window was used for assessing virologic and 

immunologic outcomes. Virologic failure was assessed using Cox proportional hazards. 

Kaplan-Meier survival estimates were used to calculate HIV-free infant survival (absence of 

confirmed HIV infection or death) among live-born infants with censoring at 58 weeks or 

last study visit. The log-rank test was used to compare differences in survival between 

treatment arms. Between-group comparisons of baseline characteristics and adverse events 

were tested using Pearson’s chi-squared test, Fisher’s exact test, or the Wilcoxon two-
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sample test. All statistical analyses were conducted using SAS version 9.3 (SAS Institute 

Inc., Cary, NC, USA).

RESULTS

Study Participants

Of 593 women screened for the study, a total of 391 patients were enrolled (Figure 1). The 

majority of exclusions resulted from women presenting outside the criteria for gestational 

age and having a history of ARV exposure. Prior to delivery, women received ART for a 

mean duration of 17.5 weeks (SD 4.9) in the efavirenz arm and 17.1 weeks (SD 5.1) in the 

lopinavir/ritonavir arm. 374 live-born infants were delivered. Women were followed for up 

to 52 weeks postpartum or until study completion in March 2013. After delivery, 14 women 

in the efavirenz arm and 15 women in the lopinavir/ritonavir arm were withdrawn from the 

study. A total of 173 women in the efavirenz arm and 175 women in the lopinavir/ritonavir 

arm completed the study, of whom 124 women in the efavirenz arm and 122 women in the 

lopinavir/ritonavir arm were followed for at least 1 year after delivery. Forty-nine women in 

the efavirenz arm and 53 women in the lopinavir/ritonavir arm were followed for less than 1 

year postpartum because the study was completed in March 2013. Demographic and clinical 

characteristics were similar between the arms, including baseline median CD4 cell count, 

median log10 plasma HIV-1 RNA, and WHO stage (Table 1).

Virologic, Immunologic, and Clinical Outcomes

In a planned non-inferiority analysis, the difference in virologic suppression at delivery was 

11.7% with a 95% confidence interval of 5.8% to 17.3%, which did not exclude the pre-

specified non-inferiority margin of 11%. Viral suppression at delivery was significantly 

higher in the efavirenz arm than in the lopinavir/ritonavir arm, with a difference in 

magnitude of at least 5.8%. At 24 weeks, the treatment difference between the efavirenz and 

lopinavir/ritonavir arms was 2.8% (95% CI −3.9% to 9.4%), with lopinavir/ritonavir 

meeting the non-inferiority criterion.

In further comparisons of virologic suppression at individual time points, at 8 weeks 

following ART initiation, 166 of 186 women (89.3%) in the efavirenz arm and 162 of 186 

women (87.1%) in the lopinavir/ritonavir arm achieved virologic suppression, p = 0.52 

(Table 2). At delivery, 166 of 170 women (97.6%) in the efavirenz arm and 153 of 178 

women (86.0%) in the lopinavir/ritonavir arm demonstrated virologic suppression, p <0.001 

(Figure 2). At 48 weeks postpartum, 121 of 133 women (91.0%) on efavirenz and 114 of 

129 women (88.4%) on lopinavir/ritonavir had achieved virologic suppression, p = 0.49. 

Women in the efavirenz arm had higher odds of viral suppression from delivery to study end 

(odds ratio [OR] 1.98, 95% confidence interval [CI] 1.21–3.22, p = 0.006), adjusting for 

repeated measures. Including all 195 women in the efavirenz arm and 194 women in the 

lopinavir/ritonavir arm who enrolled in the study and assigning virologic non-suppression to 

women who withdrew or did not complete the study, more women on efavirenz were 

suppressed at delivery (166 [85.1%] versus 153 [78.9%] on lopinavir/ritonavir), and there 

remained no difference in virologic suppression at 24 and 48 weeks postpartum.
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Predictors of virologic suppression at delivery included ART regimen of efavirenz versus 

lopinavir/ritonavir (OR 6.78, 95% CI 2.31–19.93, p <0.001) and log10 baseline HIV-1 RNA 

(OR 0.50, 95% CI 0.31–0.81, p = 0.005). Among a subset of women with hair samples 

collected for analysis, in a model adjusting for baseline HIV-1 RNA, the odds of achieving 

virologic suppression at delivery was 2.25 (95% CI 1.53–3.30, p <0.001) for every doubling 

in hair ARV concentration of efavirenz, lopinavir, or ritonavir.

Fifteen women taking lopinavir/ritonavir and 6 women taking efavirenz experienced 

virologic failure (hazard ratio 2.58, 95% CI 1.002–6.66, p <0.05). Among women with ≥6 

subsequent months of follow-up and two subsequent HIV-1 RNA measurements, 6 of 8 in 

the lopinavir/ritonavir arm achieved virologic re-suppression with adherence counseling. 

None of the women experiencing virologic failure in the efavirenz arm had enough follow-

up time to evaluate re-suppression.

Women on lopinavir/ritonavir experienced a greater mean CD4 cell count recovery than 

women on efavirenz at delivery (+57 versus −7 cells/mm3, p = 0.002) and at 24 weeks post-

ART initiation (+178 versus +109 cells/mm3, p = 0.01). One woman in the efavirenz arm 

was diagnosed with Kaposi’s sarcoma and progressed from WHO stage 2 to stage 4 HIV 

infection. One woman on lopinavir/ritonavir was diagnosed with pulmonary tuberculosis, 

requiring a switch to efavirenz to minimize drug interactions with TB medications.

Adverse Events

Among pregnant and postpartum women, there were no differences between study arms in 

grade 3 or 4 adverse events (AEs), including anemia and neutropenia (Table 3). 

Significantly more women on lopinavir/ritonavir than efavirenz experienced grade 1 or 2 

diarrhea and grade 1 or 2 nausea/vomiting. Three women in each arm experienced central 

nervous system AEs. There was no difference between arms in non-obstetrical 

hospitalizations. One maternal death occurred: a woman in the lopinavir/ritonavir arm died 

in a motor vehicle accident at 30 weeks postpartum. Among infants, there were no 

statistically significant differences between study arms in adverse events or hospitalizations 

(Table 3). There was a trend toward a higher rate of grade 3 or 4 anemia and infant death in 

the lopinavir/ritonavir arm. There were no differences between study arms in the numbers of 

stillbirths, preterm deliveries, low birth weight infants, or neonatal deaths. [15, 20]

Breastfeeding and ART Adherence

Breastfeeding was reported until 6 months postpartum by 96.7% of women on lopinavir/

ritonavir and 98.7% of women on efavirenz; 59.6% (lopinavir/ritonavir) and 60% 

(efavirenz) did so exclusively; 72.3% (lopinavir/ritonavir) and 73.5% (efavirenz) continued 

partial breastfeeding for 12 months postpartum.

Self-reported ART adherence was 99% in the lopinavir/ritonavir arm and 97.6% in the 

efavirenz arm during pregnancy and 99% (lopinavir/ritonavir) and 99.2% (efavirenz) during 

breastfeeding.
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Perinatal Transmission and HIV-Free Infant Survival

Two infants were infected with HIV; both were born to mothers in the lopinavir/ritonavir 

arm. One infant was infected in utero. The mother’s HIV-1 RNA was 191,000 copies/ml at 

screening (26 weeks gestation) and ≤400 copies/ml 8 weeks after ART initiation and at 

delivery. The infant’s HIV-1 DNA PCR was positive at delivery and confirmed at 27 weeks. 

The second infant was infected during breastfeeding. The mother’s HIV-1 RNA 

measurements were: 253,000 copies/ml at screening (23 weeks gestation); ≤400 copies/ml at 

8 weeks after ART initiation; 30,800 copies/ml at delivery; 4,270 copies/ml at 8 weeks 

postpartum; and ≤400 copies/ml at 24 and 48 weeks postpartum. The infant received 

extended nevirapine prophylaxis beyond 6 weeks and was exclusively breastfed for 28 

weeks and partially breastfed until one year of age. Infant HIV-1 DNA PCR testing was 

negative at birth and 24 weeks of life but was positive at 58 and 61 weeks. Overall HIV-free 

infant survival at 58 weeks was 92.9% in the lopinavir/ritonavir arm and 97.2% in the 

efavirenz arm, p = 0.10.

DISCUSSION

In this randomized study conducted in rural Uganda, HIV-infected women achieved high 

rates of virologic suppression in both study arms through one year postpartum. Virologic 

suppression was higher among women treated with efavirenz than lopinavir/ritonavir at 

delivery and women on efavirenz had higher odds of suppression from delivery to study end. 

Both regimens were relatively well tolerated, although there were more grade 1 or 2 

gastrointestinal adverse events among women on lopinavir/ritonavir. There were only two 

maternal AIDS events and one maternal death, and only two infants acquired HIV during the 

study period.

These results are among the first randomized data on ART virologic efficacy and safety 

among HIV-infected pregnant and breastfeeding women with high CD4 cell counts in 

resource-limited settings, a population that did not qualify for lifelong ART until the 2013 

WHO guidelines. [1] Over half of the women enrolled in this study had CD4 cell counts 

above 350 cells/mm3. Previously, these women were routinely offered punctuated 

antiretroviral regimens to reduce the risk of perinatal HIV transmission. This study shows 

that pregnant and breastfeeding women with high CD4 cell counts can adhere to ART, 

tolerate it well, and can achieve high rates of virologic suppression, with women on 

efavirenz-based ART demonstrating higher rates of virologic suppression at delivery.

To our knowledge, only two other published trials have evaluated virologic outcomes among 

HIV-infected pregnant women randomized to receive different ART regimens or triple ARV 

prophylaxis for reduction of perinatal transmission risk. [3, 5] Both studies evaluated 

regimens including lopinavir/ritonavir but neither included efavirenz, a mainstay of first-line 

ART regimens by current guidelines. [1] A trial conducted in Botswana which randomized 

pregnant women at 26–34 weeks gestation to ART with a nucleoside backbone plus abacavir 

(triple NRTI) versus lopinavir/ritonavir showed excellent rates of virologic suppression to 

<400 copies/ml at delivery (96% [triple NRTI] and 93% [lopinavir/ritonavir]) and during 

breastfeeding up to 6 months postpartum (92% [triple NRTI] and 93% [lopinavir/ritonavir]) 

with transmission of HIV to 1.1% of infants. [5] Another trial conducted in Burkina Faso, 
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Kenya, and South Africa found higher rates of virologic suppression at delivery among 

women randomized at 28–36 weeks gestation to lopinavir/ritonavir with a nucleoside 

backbone versus zidovudine plus single-dose nevirapine. [3]

Among non-pregnant adults, several randomized trials have compared the efficacy of 

efavirenz- to lopinavir/ritonavir-based ART. [21–23] Our results are consistent with the 

largest randomized trial in non-pregnant adults comparing lopinavir/ritonavir to efavirenz. 

[23] In that trial, at 96 weeks after ART initiation, efavirenz recipients had higher rates of 

virologic suppression to <200 copies/ml than lopinavir/ritonavir recipients (93% versus 

86%, p = 0.04) and to <50 copies/ml (89% versus 77%, p = .003), but had a smaller median 

increase in CD4 cell counts (230 versus 287 cells/mm3, p = .01).

Virologic suppression may have been higher for efavirenz than lopinavir/ritonavir at 

delivery because of differences in adherence or drug exposure. Similar to other trials, we 

found more grade 1 or 2 gastrointestinal adverse events in the lopinavir/ritonavir arm, which 

may have adversely affected adherence. [23] To compensate for alterations in lopinavir/

ritonavir metabolism during pregnancy, we used an adjusted dosing regimen; however, 

despite this, drug exposure may not have been optimal during the third trimester. 

PROMOTE enrolled many food-insecure women, for whom ARV drug exposure was 

reduced compared to normally nourished women. [24] Although women in both arms 

reported high rates of adherence, pharmacokinetic analyses from this study and others 

suggest that lopinavir/ritonavir exposure may be inadequate antepartum. [8, 24, 25] Similar 

to other studies, hair ARV concentrations were strong independent predictors of virologic 

suppression. [26–28]

The rate of perinatal HIV transmission (2 per 374 live-born infants) that occurred in this 

study is one of the lowest reported in breastfeeding women in Africa. [3, 5–7, 29, 30] These 

results are encouraging, showing that in rural areas, prevention of perinatal transmission can 

be achieved for women over a wide spectrum of CD4 cell counts. Nevertheless, concerns 

may persist about adverse effects among infants due to ART exposure from maternal use 

during gestation and breastfeeding. Recent studies in humans have not demonstrated an 

increased risk of birth defects with efavirenz, [31, 32] a concern that arose from neural tube 

defects observed among efavirenz-exposed animals and retrospective case reports in 

humans. Women were enrolled in PROMOTE no earlier than 12 weeks gestation, following 

organogenesis; thus, we cannot comment on the impact of efavirenz exposure on birth 

defects in this cohort. However, the low rate of grade 3 or 4 infant adverse events in both 

groups is reassuring.

Limitations of this study include its unblinded nature, which could have led to bias in some 

reporting of adverse events. Standardized evaluation schedules and toxicity scales were used 

to mitigate this possible effect. In terms of study generalizability, a backbone of zidovudine 

and lamivudine was used in the ART regimens. This combination is now being replaced 

with tenofovir and emtricitabine or lamivudine in many countries, per 2013 WHO 

guidelines. Furthermore, HIV-1 RNA monitoring, used in this study, is not yet available in 

many resource-limited settings and may have influenced adherence. Women in both arms of 

the study were monitored with HIV-1 RNA testing and received the same nucleoside 
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backbone, thus reducing the possibility that these factors impacted comparisons between 

study arms. Due to subject withdrawals and study termination in March 2013, we were 

unable to follow all women in the study to at least 1 year postpartum. As a result, the 

relatively small size of this study may have limited our ability to detect differences between 

the treatment arms at time points other than delivery. Because of the lower limit of detection 

of the available HIV-1 RNA test, we are unable to comment on the presence of low-level 

viremia below 400 copies/ml.

In conclusion, this study of ART-naïve pregnant and breastfeeding women that included a 

population with high CD4 cell counts provides evidence to support current WHO guidelines 

that recommend efavirenz as a first-line regimen and lopinavir/ritonavir as an alternative. 

Both regimens were highly effective at preventing perinatal HIV transmission among 

women in this study who initiated efavirenz- or lopinavir/ritonavir-based ART at 12 to 28 

weeks gestation. These results demonstrate that women can successfully initiate ART when 

they present to antenatal clinic and maintain therapy thereafter.
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Figure 1. 
Screening, randomization, and follow-up of study patients

ART, antiretroviral therapy; NVP, nevirapine; TS, trimethoprim-sulfamethoxazole.
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Figure 2. 
Proportion of women with virologic suppression (HIV-1 RNA ≤400 copies/ml) by 

pregnancy status

* p <0.001 by Fisher’s exact test
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Table 1

Characteristics of pregnant women at enrollment

Characteristic Efavirenz (N = 195) Lopinavir/ritonavir (N = 194)

Maternal age, years, mean (SD) 29.5 (5.4) 29.0 (5.4)

Gestational age, weeks, median (IQR) 21.3 (17.9, 24.4) 21.2 (17.6, 25.0)

Education level, n (%)

 None 24 (12.3) 24 (12.4)

 Primary 125 (64.1) 135 (70.0)

 More than primary 46 (23.6) 34 (17.6)

Number of previous pregnancies, n (%)

 None 16 (8.2) 8 (4.1)

 1–2 50 (25.6) 53 (27.3)

 3 or more 129 (66.2) 133 (68.6)

Number of living children, n (%)

 None 22 (11.3) 16 (8.3)

 1–2 65 (33.3) 67 (34.5)

 3 or more 108 (55.4) 111 (57.2)

HIV diagnosed in current pregnancy, n (%) 87 (44.6) 73 (37.6)

Body mass index, kg/m2, mean (SD) 21.8 (3.1) 22.1 (2.9)

Hemoglobin, g/dl, mean (SD) 10.9 (1.3) 11.0 (1.2)

CD4 cell count, cells/mm3, median (IQR) 374 (270, 485) 368 (282, 506)

HIV-1 RNA, log10 copies/ml, median (IQR) 4.3 (3.5, 4.8) 4.1 (3.3, 4.7)

WHO stage, n (%)

 1 181 (92.8) 189 (97.4)

 2 13 (6.7) 5 (2.6)

 3 1 (0.5) 0 (0.0)

On TS prophylaxis prior to enrollment, n (%) 125 (64.1) 124 (63.9)

NOTE. TS, trimethoprim-sulfamethoxazole
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Table 2

Proportion of women with virologic suppression (HIV-1 RNA ≤400 copies/ml)

Efavirenz n/N (%) Lopinavir/ritonavir n/N (%) p

8 weeks on ART 166/186 (89.3) 162/186 (87.1) 0.52

Delivery 166/170 (97.7) 153/178 (86.0) <0.001

24 weeks postpartum 137/149 (92.0) 140/157 (89.2) 0.41

48 weeks postpartum 121/133 (91.0) 114/129 (88.4) 0.49
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Table 3

Adverse events among women and live-born infants

Efavirenz n (%) Lopinavir/ritonavir n (%) p

Pregnant women N = 195 N = 194

Any grade 1 or 2 adverse event 177 (90.8) 182 (93.8) 0.26

 Diarrhea 18 (9.2) 43 (22.2) <0.001

 Nausea/vomiting 29 (14.9) 53 (27.3) 0.003

Any grade 3 or 4 adverse event 12 (6.2) 8 (4.1) 0.36

 Anemia 5 (2.6) 3 (1.6) 0.72

 Neutropenia 3 (1.5) 2 (1.0) 1.00

Non-obstetrical hospitalization 7 (3.6) 8 (4.1) 0.78

Death 0 0 N/A

Postpartum women N = 187 N = 190

Any grade 1 or 2 adverse event 179 (95.7) 187 (98.4) 0.12

 Diarrhea 54 (28.9) 74 (39.0) 0.04

 Nausea/vomiting 20 (10.7) 34 (17.9) <0.05

Any grade 3 or 4 adverse event 32 (17.1) 36 (19.0) 0.64

 Anemia 4 (2.1) 6 (3.2) 0.75

 Neutropenia 24 (12.8) 27 (14.2) 0.70

Non-obstetrical hospitalization 5 (2.7) 1 (0.5) 0.12

Death 0 1 1.00

Live-born infants N = 183 N = 191

Any grade 1 or 2 adverse event 176 (96.2) 179 (93.7) 0.28

Any grade 3 or 4 adverse event 40 (21.9) 51 (26.7) 0.28

 Anemia 19 (10.4) 32 (16.8) 0.07

 Neutropenia 17 (9.3) 14 (7.3) 0.49

Hospitalization 5 (2.7) 6 (3.1) 0.81

Death 5 (2.7) 12 (6.3) 0.10
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