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Abstract

Background: IMPAACT PROMISE 1077BF/FF was a randomized study of antiretroviral 

therapy (ART) strategies for pregnant and postpartum women with high CD4 T-cell counts. We 

describe postpartum outcomes for women in the study who were randomized to continue or 

discontinue ART after delivery.

Methods: Women with pre-ART CD4 cell counts ≥350 cells/mm3 who started ART during 

pregnancy were randomized postpartum to continue or discontinue treatment. Women were 

enrolled from India, Malawi, South Africa, Tanzania, Uganda, Zambia, and Zimbabwe. The 

primary outcome was a composite of progression to AIDS-defining illness or death. Log-rank tests 

and Cox regression models assessed treatment effects. Incidence rates were calculated per 100 

person-years. A post-hoc analysis evaluated WHO Stage 2/3 events. All analyses were intent-to-

treat.

Findings: 1611 women were enrolled (June 2011-October 2014) and 95% were breastfeeding. 

Median age at entry was 27 years, CD4 count 728 cells/mm3 and the majority of women were 

Black African (97%). After a median follow-up of 1.6 years, progression to AIDS-defining illness 

or death was rare and there was no significant difference between arms (HR: 0·55; 95%CI 0·14, 

2·08, p=0·37). WHO Stage 2/3 events were reduced with continued ART (HR: 0·60; 95%CI 0·39, 

0·90, p=0·01). The arms did not differ with respect to the rate of grade 2, 3 or 4 safety events 

(p=0·61).

Interpretation: Serious clinical events were rare among predominately breastfeeding women 

with high CD4 cell counts over 18 months after delivery. ART had significant benefit in reducing 

WHO 2/3 events in this population.

Keywords

HIV/AIDS; antiretroviral therapy (ART); postpartum maternal health; HIV and breastfeeding

Introduction

There are mixed data about the risk of morbidity and mortality in HIV-infected postpartum 

women. The literature reports a 2- to 10-fold increase in the risk of dying during pregnancy 

and the postpartum period for HIV-infected versus uninfected women1–4. However, the data 

supporting this risk comes from older studies in HIV-infected women with low CD4 T-cell 

counts, in an era when short course antiretrovirals were used for prevention of mother-to-

child transmission (MTCT) of HIV and thresholds for antiretroviral therapy (ART) were in 
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the range of 200–350 cells/mm35,6. A recent randomized study of pregnant women in 

Botswana with CD4 T-cell counts >200 cells/mm3 who received either triple nucleoside or 

protease-inhibitor (PI) based therapy through the breastfeeding period showed a concerning 

number of maternal deaths after cessation of ART7. However, in the PROMISE 1077HS 

study, which randomized formula feeding postpartum women with high CD4 counts (>400 

cells/mm3) to continue or discontinue ART after delivery, morbidity and mortality were 

extremely low8.

The International Maternal Pediatric Adolescents AIDS Clinical Trials Network 

(IMPAACT) Promoting Maternal and Infant Survival Everywhere Breastfeeding/Formula-

Feeding (PROMISE 1077BF/FF) study was a randomized clinical trial (ClinicalTrials.gov 

Identifier: NCT01061151) that included long-term follow-up of women beyond the time 

their infants were at risk of MTCT and allowed several important maternal health questions 

to be answered using randomized comparison groups. The trial was performed at a time 

when World Health Organization (WHO) recommendations included prophylaxis with either 

zidovudine monotherapy or three-drug ART for prevention of MTCT and when adult 

treatment criteria included CD4 T-cell counts of <350 cells/mm3. In this analysis we 

characterize postpartum health outcomes for women in PROMISE 1077BF/FF who were 

predominately breastfeeding and randomized to stop or continue ART after delivery, with 

reinstitution of ART for clinical disease progression or when CD4 cell counts declined to 

<350 cells/mm3. We also compare clinical outcomes among predominately breastfeeding 

women in this cohort, to those previously published from formula feeding women in 

PROMISE 1077HS.

Methods

Study Design

The PROMISE BF/FF study included a series of open-label, parallel randomization 

components to address key questions in the management of HIV-infected women with high 

CD4 T-cell counts and their infants. The antepartum randomization of PROMISE 

1077BF/FF compared the efficacy and safety of maternal triple ART prophylaxis versus dual 

maternal plus infant ARV prophylaxis regimens for prevention of perinatal transmission 

among women with baseline CD4 counts ≥350 cells/mm3 who did not meet clinical 

guidelines for treatment initiation at the time of the study9. A second, postpartum 

randomization compared the effects on maternal health of continuing or discontinuing the 

use of maternal ART postpartum. A third, post-breastfeeding randomization compared the 

effects on maternal health of continuing versus discontinuing ART at cessation of 

breastfeeding. The trial was performed in settings where breastfeeding was common, but 

allowed enrollment of both breastfeeding and formula feeding mothers. Data presented here 

includes all women randomized postpartum (second randomization) and the subset of 

women randomized to continued ART after the cessation of breastfeeding (third 

randomization) (Figure 1).

PROMISE was planned prior to the results of studies such as START and TEMPRANO, 

large, randomized clinical trials in men and non-pregnant women illustrating the benefit of 

ART regardless of CD4 count. PROMISE 1077BF/FF was the first, along with its partner 
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study PROMISE 1077HS8 (done in predominately formula feeding settings where triple 

ART was the standard of care for prevention of MTCT) to evaluate the question of continued 

ART among women of reproductive age. The analysis presented here is the primary a priori 

planned analysis of the PROMISE 1077BF/FF postpartum randomization to compare the 

effects on maternal health of continuing versus discontinuing maternal ART postpartum.

Participants

The PROMISE 1077BF/FF antepartum component enrolled HIV-infected pregnant women, 

antiretroviral-naïve except for prior prophylaxis in pregnancy, without other indications for 

ART based on local guidelines. Women were enrolled from 15 sites in India, Malawi, South 

Africa, Tanzania, Uganda, Zambia, and Zimbabwe between 6/2011–10/2014. Pregnant 

women ≥18 years of age or who had attained the minimum age of independent consent as 

defined by the local institutional review board were eligible to enroll if they had 

documentation of a CD4+ T-cell count ≥350 cells/mm3 within 30 days prior to enrollment. 

Participants could not have a clinical indication for ART, including any WHO clinical stage 

3 or 4 condition, or any clinically significant illness within 30 days prior to entry. 

Participants who were randomized to antepartum triple ART and still met the initial study 

eligibility criteria after delivery were eligible for the 1077BF/FF postpartum randomization 

to assess effects on maternal health of continuing versus discontinuing ART. The study was 

approved by the institutional review board or ethics committee at each participating site and 

written informed consent was obtained from all participants.

Randomization

The PROMISE 1077BF/FF postpartum randomization was an open-label, parallel, 

randomized clinical trial to evaluate two strategies for the management of ART among 

postpartum women: continuing ART (CTART) or discontinuing ART (DCART) and 

restarting when clinically indicated. Participants were randomized within 28 days after 

delivery in a 1:1 ratio to either CTART or DCART by a web-based, central computer 

randomization system using permuted block allocation with stratification by country. 

Participants randomized to DCART re-started if they met one of the following criteria; (1) 

developed an AIDS-defining/WHO Clinical Stage 4 illness, (2) had a confirmed CD4+ T-

cell count <350 cells/mm3, (3) developed a clinical condition considered an indication for 

ART by country-specific guidelines or (4) otherwise required ART as determined in 

consultation with the study clinical management committee. Detailed study methods for 

PROMISE 1077BF/FF have been published with primary antepartum outcome data.9

Procedures

The primary preferred study ART regimen was tenofovir, emtricitabine or lamivudine, and 

lopinavir/ritonavir. This regimen was chosen because it was the recommended regimen for 

use by the United States Department of Health and Human Services HIV treatment 

guidelines at the time the study was designed. Women randomized to zidovudine, 

emtricitabine or lamivudine, and lopinavir/ritonavir in the antepartum component could 

continue on zidovudine at the discretion of the clinician. Regimens not provided by the 

study were allowed if they included three or more agents from two or more classes of ART.
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All participants were to be followed until 96 weeks after the last delivery in the PROMISE 

Antepartum Component. Participants were seen for clinical and safety evaluations four 

weeks after delivery and at twelve weeks, and then every 12 weeks thereafter. HIV-1 RNA 

was measured at 12 week intervals to maximize the benefits of ART and to determine when 

treatment should be changed. Virologic failure was defined as two successive measurements 

of plasma HIV-1 RNA >1,000 copies/mL, with the first measurement taken at or after at 

least 24 weeks on ART. Women receiving ART who had a plasma HIV-1 RNA level >1,000 

copies/mL at or after 24 weeks were to return (if possible within 4 weeks) for confirmatory 

plasma HIV-1 RNA.

Outcomes

The primary efficacy outcome was a composite of progression to AIDS-defining illness 

(WHO Clinical Stage 4 event) or death from any cause. All potential primary outcomes were 

reviewed, blinded to arm assignment, by an independent four-member committee (Maternal 

Endpoint Review Group). Three pre-specified secondary outcomes were analyzed: (1) HIV/

AIDS related events or WHO Clinical Stage 2/3 events, (2) HIV/AIDS-related events or 

death, and (3) a safety outcome that included selected Grade 2 laboratory abnormalities 

(renal, hepatic and hematologic) and all Grade 3 or higher laboratory values and signs and 

symptoms. A post-hoc analysis evaluated WHO Clinical Stage 2/3 events.

For the study, an HIV/AIDS-related event was defined as WHO Clinical Stage 4 illnesses, 

pulmonary tuberculosis (TB) and other serious bacterial infections, including single episode 

bacterial pneumonia or any bacterial infection that satisfies one of the following conditions: 

(1) grade 4 event, (2) resulted in unscheduled hospitalization within three days of the 

bacterial infection, or (3) caused death. For the safety outcome, the DAIDS Table for 

Grading the Severity of Adult and Pediatric Adverse Events, 2004 Version 1·0 (clarification 

August 2009) was used to grade adverse events.10 If a participant had more than one 

qualifying event in a given category, only the highest grade event was counted.

Statistical Analysis

The sample size was determined by the number of women randomized to the relevant arms 

of the PROMISE 1077BF/FF Antepartum Component to address the perinatal HIV 

transmission objectives. It was anticipated that approximately 1,734 evaluable breastfeeding 

women and 510 evaluable formula feeding women would be randomized to triple ART in 

the Antepartum Component and agree to the postpartum randomization to CTART or 

DCART, and would be followed for an average of three years after the postpartum 

randomization. Power calculations indicated that this sample size would provide 90% power 

to detect a reduction in the annualized primary outcome rate from 3·33% in the DCART arm 

to 2.03% in the CTART arm, based on a two-sided Type I error of 5% and assuming a 5% 

annual loss-to-follow-up rate, and that data from 50% of the breastfeeding women in the 

CTART arm would be censored, for the purposes of this analysis, at approximately one year 

postpartum due to discontinuing ART at cessation of breastfeeding.

In July 2014, because of slow accrual, the sponsor (NIAID) decided to stop all PROMISE 

1077BF/FF randomizations when the Antepartum Component reached its accrual target for 
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breastfeeding women or on October 1, 2014, whichever came first. In July 2015, after 

release of the START study results10, all PROMISE participants were informed about 

START and offered ART. Therefore, the primary analysis is based on data collected from 

visits before July 7, 2015.

The study was reviewed by an independent National Institute of Allergy and Infectious 

Diseases (NIAID)-sponsored Data Safety and Monitoring Board (DSMB). The DSMB 

reviewed annual interim analyses of safety, study logistics, and an assessment of the 

accuracy of the assumed annualized primary outcome rate, and performed two interim 

analyses of efficacy and futility.

Analyses used the principle of intention-to-treat and included all women randomized in the 

Postpartum Component. Since the PROMISE 1077BF/FF cohort included only a small 

number of women who formula fed, a sensitivity analysis was performed excluding these 

women from the analysis of clinical and safety outcomes. As noted above, the follow-up 

data for women in the CTART arm who stopped ART after breastfeeding cessation were 

censored at the time of the post-breastfeeding randomization if (1) they were randomized to 

discontinue ART in the PROMISE post-breastfeeding randomization, or (2) did not 

participate in the post-breastfeeding randomization. To assess whether this censoring may 

have introduced bias, we compared the characteristics of CTART arm women who were 

randomized in the post-breastfeeding randomization to those who were ineligible for the 

randomization, and no clinically significant differences were found (supplemental Table 1).

Comparisons for categorical outcomes used Fisher’s exact test. Comparisons between 

randomization arms with a survival outcome used the log-rank test and Cox regression 

models for estimation of treatment effect. The time-to-event distributions were summarized 

using Kaplan-Meier estimators. Incidence rates were estimated using a quasi-Poisson model 

with time as an offset. Incidence rates are displayed per 100 person-years (py). A two-sided 

p-value less than 0.05 was considered statistically significant. Statistical analyses were 

performed using Statistical Analysis System (SAS) software version 9.4 (SAS Institute, 

Cary, NC).

Results

Study Patients

A total of 1,994 women were randomized to a triple ART regimen in the Antepartum 

Component of PROMISE, and of these, 1,612 met eligibility for postpartum randomization. 

Reasons for non-enrollment are included in Figure 2. Of the 1,611 women included in the 

analysis, 57 (3.5%) discontinued follow-up prematurely, 23 in the CTART arm and 34 in the 

DCART arm.

Ninety-five percent of women were breastfeeding. The two groups were well balanced at 

entry (Table 1). Median age at entry was 27 years, CD4 T-cell count 728 cells/mm3 and the 

majority of women were Black African (97%) and enrolled from South Africa (32%), 

Malawi (28%), and Zimbabwe (19%). Most women were WHO Clinical Stage 1 (97%) and 
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the majority (89%) had CD4 T-cell counts ≥500 cells/mm3. The median follow-up time was 

84 weeks.

Adherence to Randomization Strategy

Nine women (1%) randomized to DCART started ART before reaching a protocol-defined 

indication for treatment (7 due to clinician decision and 2 due to participant request). In 

contrast, 29 women (4%) of those randomized to CTART prematurely discontinued ART 

during follow-up (15 due to participant request and 14 due to non-adherence to ART and/or 

study visits).

Primary Outcome Results

Eleven participants experienced a primary composite outcome event: three in the CTART 

arm (0.24 per 100 py) and eight in the DCART arm (0.49 per 100 py). The estimated hazard 

ratio (HR) for time to first AIDS-defining illness or death comparing the two randomized 

arms was 0.55 (95%CI 0.14, 2.08, p=0.37). The events in the CTART arm included three 

deaths: one extrapulmonary TB, one suicide, and one woman with a ruptured ectopic 

pregnancy. In the DCART arm, the events included one individual with extrapulmonary TB 

who recovered, and seven deaths (three bacterial infections, one pulmonary TB, one 

pulmonary hypertension, one diabetic ketoacidosis, and one fulminant hepatitis of unknown 

etiology). The estimated rate of death was lower in the CTART arm, however not statistically 

different from the DCART arm (0.24 per 100 py compared to 0.43 per 100 py; HR 0.65, 

95%CI 0.17, 2.53). The CD4 T-cell count closest to the time of event was above 500 

cells/mm3 for all women with events, with the exception of the participant with diabetic 

ketoacidosis, who had a CD4 T-cell count of 277 cells/mm3.

Secondary Outcome Results

In the analysis of HIV/AIDS-related or WHO Clinical Stage 2 or 3 events, the estimated HR 

was 0.63 (95%CI 0.43, 0.91, p=0.01). This difference was driven by the WHO Clinical 

Stage 2 and 3 events, with 33 events in the CTART arm (2.70 per 100 py) and 72 in the 

DCART arm (4.66 per 100 py) yielding a HR = 0.60 (95%CI 0.39, 0.90, p=0.01). The 

majority of events were moderate weight loss, herpes zoster, and fungal nail infections 

(Table 2). There were 10 participants with pulmonary tuberculosis (TB), with seven 

confirmed by isolation of the organism from culture. These cases were equally distributed 

between arms (HR=1.44; 95% CI 0.41, 5.05, p=0.56). Of note, 183 women were on 

isoniazid preventive therapy for a median of 72 weeks (87 in CTART and 96 in DCART). 

Approximately half the women in the study were on cotrimoxazole prophylaxis (median 72 

weeks, 397 in CTART and 439 in DCART).

Safety Results

The safety outcome occurred in 160 women in the CTART arm (15.3 per 100 py) and in 189 

women in the DCART arm (13.9 per 100 py), yielding a HR of 0.95 (95%CI 0.76,1.17, 

p=0.61). Grade 2 or higher renal events occurred in less than 0.5% of women in each arm 

and grade 2 or higher elevations in alanine aminotransferase (ALT) in 2% of women in the 

CTART arm and 4% in the DCART arm. Grade 3 and 4 adverse event rates were similar 
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across arms (6.0 per 100 py in the CTART arm versus 6.2 per 100 py in the DCART arm; 

HR 1.0, 95%CI 0.74, 1.38, p=0.96) (Table 3).

CD4 T-cell Count Trajectories, Virologic Failure, and Summary of Key Outcomes

Trajectories of CD4+ T-cell counts over time are shown in Figure 3. The median CD4 T-cell 

count was higher among women in the CTART arm at all observed visits. During follow-up, 

33% (N=267) of women in the DCART arm started ART for a protocol defined clinical 

indication. Of these, 11% re-started ART for a CD4 T-cell decline to less than 350 cells/mm3 

(median CD4 T-cell count at initiation 316 cells/mm3). One hundred thirty-five (19%) 

women in the CTART arm experienced a virologic failure during study follow-up. 

Genotyping was not performed in real time to determine whether virologic failure was due 

to resistance.

A complete summary of outcomes by arm are described in Table 4. Figure 4 displays the 

survival curves for the primary composite outcome, the safety outcome, and the post-hoc 

WHO Clinical Stage 2 and 3 analysis. In the sensitivity analysis excluding women who did 

not breastfeed (n=81), findings did not change with respect to clinical or safety outcomes.

Discussion

Morbidity and mortality in postpartum HIV-infected women

During an average of 1.6 years of postpartum follow-up in PROMISE, serious events 

occurred at a much lower than expected rate across the entire study population. At the time 

the study was designed, based on published data, we assumed an annualized event rate for 

AIDS defining illness or death of 3.33% for women in the DCART arm. The actual event 

rate was less than 1%. Primary events were more common in the DCART arm and the ability 

to detect significant differences was limited by the small number events and relatively small 

sample size. ART did reduce the rate of WHO Clinical Stage 2/3 events, particularly 

moderate weight loss and herpes zoster. Reductions in WHO 2/3 events have been observed 

in other randomized studies of women with higher CD4 counts who stop ART postpartum11.

While the absolute rates of disease progression in our study are lower than other studies, the 

magnitude of benefit of ART was similar. TEMPRANO, a large, randomized trial from the 

Ivory Coast (approximately three quarters female), compared immediate versus deferred 

ART (until participants met WHO criteria for restarting therapy) in individuals with CD4 T-

cell counts >500 cells/mm3, and showed a significant reduction in the rate of death or severe 

HIV-related illness in the immediate arm, with a HR almost identical to that found in our 

study (HR 0.56 in TEMPRANO vs. 0.55 in PROMISE)12. However, the TEMPRANO event 

rate was higher than seen in PROMISE (3.8 events per 100 py vs. 0.49 per 100 py).13 The 

median age in TEMPRANO was 35 years compared to 27 years in our study. Our study 

enrolled from more diverse settings compared to TEMPRANO (71% low income, 3% lower-

middle income, and 26% upper-middle income). In the deferred arm of START, the event 

rate was lower than TEMPRANO, but higher than PROMISE (1.38 per 100 py)10. START 

was also an older population (median age 36 years) and largely male (~70%), with only one-

fifth of participants enrolled from African settings, limiting generalizability. Despite the low 
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rate of serious clinical events in PROMISE, we observed 10 deaths during follow-up, all in 

women with CD4 T-cell counts above 500 cells/mm3. These events reflect the need for 

improved care for this vulnerable population.

Several publications have reported low rates of disease progression in HIV-infected 

postpartum women with high CD4 T-cell counts, similar to our data from PROMISE. Data 

from Haiti showed slow CD4 T-cell declines among postpartum women with >500 

cells/mm3 at delivery (on average taking 5–7 years to fall <200 cells/mm3)13, and in the 

Kesho Boro study, among women with CD4 T-cell counts ≥350 cells/mm3 who were 

followed for 18 months postpartum after stopping ARVs, less than 5% experienced HIV 

progression (defined by death, a WHO clinical stage 3 or 4 event, or a CD4 T-cell decline to 

<350 cells/mm3)14. In HIV Prevention Trials Network 046, a study of infant nevirapine for 

prevention of MTCT through breastmilk, less than 2% of African postpartum women with 

CD4 T-cell counts ≥550 cells/mm3 at delivery experienced HIV disease progression up to 12 

months postpartum15.

The role of breastfeeding in postpartum maternal morbidity and mortality

For the last several decades there has been debate over whether breastfeeding increases risk 

for adverse maternal health outcomes among HIV-infected women. A randomized study 

from the pre-ART era showed increased mortality in HIV-infected Kenyan breastfeeding 

women regardless of CD4 T-cell count, with the authors hypothesizing that an increased 

metabolic demand from breastfeeding has a detrimental effect on health16. Three additional 

African studies from the era of short-course antiretrovirals for prevention of MTCT refuted 

this finding, showing no evidence for an increase in mortality among HIV-infected 

breastfeeding women up to 24 months after delivery17–19. These studies were followed by a 

meta-analysis of over 4,000 women with a median CD4 count in the mid-400 cell/mm3 

range, showing no difference in mortality up to 18 months after delivery20.

Perhaps the best comparison to breastfeeding women in PROMISE 1077BF/FF are women 

who were concurrently enrolled in PROMISE 1077HS, which was a study of continuing or 

discontinuing ART postpartum and carried out in countries where formula feeding was the 

standard of care. PROMISE 1077HS was a contemporary cohort performed in 52 sites in 

eight countries evaluating the same primary and secondary maternal health outcomes as 

1077BF/FF. Primary 1077HS data have been published elsewhere8. In comparing the results 

of these two cohorts, rates of the primary outcome, the safety outcome, and WHO 2 and 3 

events were similar (Table 5). These data reinforce the low rate of serious adverse clinical 

events in postpartum women with high CD4 T-cell counts, and suggest that HIV-infected 

women who breastfeed are not at increased risk compared to women who formula feed.

TB Risk in Postpartum Women

Evidence suggests that postpartum women may be at two-fold higher risk of developing 

active TB as compared to non-pregnant/postpartum women21. However, most available TB 

burden data on pregnant/postpartum women are from retrospective cohorts, cross sectional 

studies, or prospective cohorts in the pre-ART era. The literature suggests that while ART 

decreases the risk of active TB by 67%22, the risk remains significantly elevated despite 
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CD4 recovery on ART23, even among those initiating ART at CD4 T-cell counts >350 

cells/mm324. Our data contrasts with these findings and has several strengths, including the 

randomization of women, and the fact that participants were seen every 12 weeks and 

evaluated, when ill, with input from clinical experts (the clinical management committee) to 

help guide the evaluation of those suspected of having TB. Our TB rates (0.4 per 100 py in 

both arms) are similar to those recently reported from a randomized trial of isoniazid started 

in pregnancy versus deferred to 12 weeks postpartum. In this study, the median CD4 T-cell 

count at enrollment was ~500 cells/mm3 and the rates of TB were also low (0.6 per 100 py 

in both arms)25. Taken together, these data support low rates of TB in postpartum women 

with high CD4 counts.

Safety of ART in Postpartum Women

Rates of adverse events as defined by the composite safety outcome were low in our cohort 

and did not differ significantly between women who continued versus discontinued ART 

postpartum. This was observed despite frequent use of lopinavir/ritonavir, which is known to 

cause high rates of gastrointestinal side effects26,27. Among PROMISE 1077BF/FF women, 

grade 3 and 4 gastrointestinal events occurred in less than 1% in each arm. In a study of 

pregnant women in Botswana randomized to abacavir/lamivudine/zidovudine or lopinavir/

ritonavir with zidovudine/lamivudine and followed for six months postpartum, grade 3 and 4 

laboratory events were similar in the two groups (12% versus 15%), and there was no 

difference in grade 3 or 4 signs/symptoms (6% in each group)28. Most studies of lopinavir/

ritonavir during pregnancy and postpartum for prevention of MTCT have not followed 

participants for extended postpartum durations, often completing follow-up by six weeks. In 

PROMISE 1077BF/FF, women were followed for a median of 1.6 years after delivery and 

during this prolonged follow-up, ART was not only well-tolerated, but also did not increase 

signs and symptoms beyond rates seen in women who were not on ART. In the modern era, 

lopinavir/ritonavir and efavirenz are being replaced by newer antiretrovirals, including 

integrase inhibitors. Data are needed on ART regimens that are safe and efficacious for 

women of reproductive age, including for conception, during pregnancy, and postpartum.

The strengths of this study include randomization, conduct in multiple countries, rigorous 

assessments of safety and efficacy, and rigorous assessments of clinical outcomes. The 

analyses were limited by the lower than expected event rate and relatively short follow-up, 

reducing the ability to draw conclusions about the longer-term health of reproductive-age 

women. Additionally, the main study regimen of lopinavir/ritonavir is no longer commonly 

used, limiting generalizability.

Conclusion

In this large, multi-site, randomized trial evaluating continuation versus discontinuation of 

postpartum ART, serious clinical events were rare among women with high CD4 cell counts 

over 1.6 years postpartum, regardless of whether or not they received postpartum ART. 

Outcomes appear similar between this PROMISE cohort of predominately breastfeeding 

women compared to a contemporary PROMISE cohort of formula feeding women. In 

combination, these two PROMISE trials represent over 3,000 women from 15 countries and 
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provide reassuring data on the robust health of HIV-infected reproductive aged women with 

high CD4 T-cell counts. In both studies, use of ART led to a reduction in clinical disease, 

consistent with current guidelines for antiretroviral therapy for all, regardless of CD4 T-cell 

count. Longer-term data are needed on clinical outcomes and strategies to optimize the 

health of HIV-infected women through their reproductive years and beyond.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Description of the PROMISE 1077 BF/FF women included in the analysis. This analysis 

includes all women on three-drug ART during pregnancy who were randomized postpartum 

to continue or discontinue, as well as all women randomized to continue ART at cessation of 

breastfeeding (black boxes).
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Figure 2: 
CONSORT flow diagram for women included in the analysis*
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Figure 3: 
CD4 T-cell counts over time (median, 10th and 90th percentile, and proportion <350 

cells/mm3). The median CD4 T-cell counts in the continue (blue) and discontinue (red) arms 

are shown at each follow-up visit. The proportion with CD4 T-cells below 350 cells/mm3 are 

shown across the top of the figure at each time point.
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Figure 4: 
Survival curves for key study findings (A) Primary Composite Endpoint; (B) WHO 2 and 3 

events; (C) Safety Endpoint
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Table 1:

Baseline characteristics of women in the Maternal Health Cohort of PROMISE 1077 BF/FF

Randomization Arm*

Characteristic
CTART DCART Total

(N=801) (N=810) (N=1611)

Age at randomization (years) N 801 810 1,611

# missing 0 0 0

Min-Max 18–42 18–44 18–44

Median (IQR) 27 (23–31) 27 (24–31) 27 (24–31)

Race Asian (from Indian subcontinent) 0 (0%) 1 (0%) 1 (0%)

Black African 781 (98%) 787 (97%) 1,568 (97%)

Indian (Native of India) 20 (2%) 22 (3%) 42 (3%)

BMI (kg/m2) N 796 808 1,604

# missing 5 2 7

Min-Max 16.7–48.9 15.4–47.8 15.4–48.9

Median (IQR) 24.7 (22.3–28.0) 24.8 (22.2–28.1) 24.8 (22.3–28.1)

Number of live infants 0 19 (2%) 16 (2%) 35 (2%)

1 771 (96%) 786 (97%) 1,557 (97%)

2 11 (1%) 8 (1%) 19 (1%)

WHO clinical stage Clinical stage I 772 (96%) 796 (98%) 1,568 (97%)

Clinical stage II 29 (4%) 14 (2%) 43 (3%)

Screening CD4 T-cell count (cells/mm³) N 801 810 1,611

# missing 0 0 0

Min-Max 360–2,019 355–2,353 355–2,353

Median (IQR) 726 (593–911) 730 (586–902) 728 (590–906)

350 - <400 20 (2%) 22 (3%) 42 (3%)

400 - <450 25 (3%) 21 (3%) 46 (3%)

450 - <500 40 (5%) 54 (7%) 94 (6%)

500 - <750 340 (42%) 334 (41%) 674 (42%)

≥ 750 376 (47%) 379 (47%) 755 (47%)

*
CTART: continue ART; DCART: discontinue ART

IQR: Interquartile range
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Table 2:

World Health Organization Clinical Stage 2 and 3 events by arm

WHO stage 2 or 3 endpoint

Randomization Arm*

CTART (N=797) DCART (N=805) Total (N=1602)

Subjects with an event 33 (4%) 72 (9%) 105 (7%)

Type of event

   Moderate weight loss 17 36 53

   Herpes zoster 2 13 15

   Fungal nail infection 2 7 9

   Severe weight loss 5 3 8

   Pulmonary TB 3 4 7

   Papular pruritic erupts 1 3 4

   Bacterial infections 1 2 3

   Chronic diarrhea 0 1 1

   Upper respiratory infection 1 0 1

   Thrombocytopenia 0 1 1

   Recur oral ulceration 0 1 1

   Persistent fever 0 1 1

   Seborrheic dermatitis 1 0 1

*
CTART: continue antiretroviral therapy and DCART: discontinue antiretroviral therapy
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Table 5:

Comparison of maternal health outcomes in PROMISE BF/FF compared to PROMISE HS

Outcome *1077BF/FF (N=1612) %
1077HS (N=1652)

CTART 
Rate per 
100 py** 

(95% 
CI***) 

[Number of 
events]

DCART 
Rate per 
100 py** 

(95% 
CI***) 

[Number of 
events]

#
Hazard Ratio (95%CI) CTART 

Rate per 
100 py** 

(95% 
CI***) 

[Number of 
events]

DCART 
Rate per 
100 py** 

(95% 
CI***) 

[Number of 
events]

#
Hazard Ratio 
(95% CI***)

Primary Efficacy Endpoint
$ 0.24 (0.18, 

0.33) [3]
0.49 (0.41, 
0.59) [8] 0.55 (0.14, 2.08) 0.21 (0.16, 

0.27) [4]
0.31 (0.25, 
0.38) [6] 0.68 (0.19, 2.40)

AIDS Defining illness 0.08 (0.05, 
0.12) [1]

0.25 (0.20, 
0.30) [4] 0.36 (0.04, 3.30) 0.10 (0.08, 

0.14) [2]
0.15 (0.12, 
0.19) [3] 0.67 (0.11, 4.01)

Death 0.24 (0.18, 
0.32) [3]

0.43 (0.36, 
0.52) [7] 0.65 (0.17, 2.53) 0.10 (0.08, 

0.14) [2]
0.20 (0.17, 
0.25) [4] 0.52 (0.09, 2.81)

Primary Safety Endpoint^ 15.3 (12.8, 
18.1) [160]

13.9 (11.9, 
16.3) [189] 0.95 (0.76, 1.17) 18.4 (15.7, 

21.4) [260]
15.6 (13.2, 
18.4) [232] 1.16 (0.97, 1.38)

WHO Stage 2 or 3 Event 2.70 (2.16, 
3.37) [33]

4.66 (4.01, 
5.42) [72] 0.60 (0.39, 0.90) 2.08 (1.66, 

2.60) [39]
4.36 (3.73, 
5.10) [80] 0.48 (0.33, 0.70)

*
95% of women were breastfeeding

**
PY: person-years

***
CI: Confidence Interval

%
1077HS was performed among non-breastfeeding women in Argentina, Botswana, Brazil, China, Haiti, Peru, Thailand, and the United States 

(Jan 2010-Nov 2014). In 1077HS, the primary efficacy endpoint also included serious non-AIDS-defining cardiovascular, renal or hepatic events. 
None of these events occurred during 1077HS follow-up

$
Hazard Ratio for the continue ART (CTART) arm as compared to the discontinue ART (DCART) arm

#
Composite of progression to AIDS-defining illness (WHO Stage 4 clinical event) or death

^
Composite of time to first grade 3 or 4 sign or symptom, or grade, 2, 3, or 4 hematology or chemistry events
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