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Abstract

Objective: To describe the anti-hepatitis B virus (HBV) efficacy, HBeAg serologic changes,
HBYV perinatal transmission and safety in pregnant women living with human immunodeficiency
virus (HIV) and hepatitis B (HBV) coinfection who were randomized to various antiretroviral
therapy (ART) regimens.

Methods: The Promoting Maternal and Infant Survival Everywhere (PROMISE) trial was a
multicenter randomized trial for ART-naive pregnant women with HIV. Women with HIV/HBV
at 14 or more weeks of gestation were randomized to one of three ART arms; one without
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HBV treatment (Group 1) and two HBV treatment arms with single (Group 2) or dual anti-HBV
activity (Group 3). The primary HBV outcome was HBV viral load (VL) antepartum change from
baseline (enrolment) to 8 weeks; safety assessments included ALT, AST, and anemia (Hb <10
g/dl). Primary comparison was for the HBV- active treatment arms. Pairwise comparisons applied
t- and Fisher’s exact tests.

Results: Of 3543 women, 3.9% (138) were HBsAg+; with 42, 48, and 48 randomized to Groups
1, 2, and 3. Median gestational age at enrolment was 27 weeks. Among HBV viremic women,
mean antepartum HBV VL change at week 8 was —0.26, and —1.86 and —1.89 logyg (IU/ml) in
Groups 1, 2, and 3, respectively. In those who were HBeAg positive, HBeAg loss occurred in
44.4% at delivery. Two perinatal HBV transmissions occurred in Group 2. During the antepartum
period, 1 (2.4%), 2 (4.2%) and 3 (6.3%) women had > grade 3/4 ALT/AST elevations in Groups 1,
2, and 3, respectively.

Conclusions: Over a short period of time, HBV DNA suppression was not different with one or
two HBV-active agents. HBeAg loss occurred in a substantial proportion of participants. Perinatal
transmission of HBV was low. HBV-active ART was well tolerated in pregnancy with few grade
3/4 ALT/AST elevations.

Precis

Hepatitis B virus (HBV)-active antiretroviral therapy is safe and effective for pregnant women
living with human immunodeficiency virus and HBV, with low perinatal HBV transmission.

Keywords
HIV; HBV; Viral Load Decline; Antiretroviral Therapy

Introduction:

Three to 12% of pregnant women with HIV in Sub-Saharan Africa have Hepatitis B
(HBV) infection[1-5]; yet there are limited data on antiretroviral therapy (ART) outcomes,
particularly in sub-Saharan Africa

There are also few randomized studies evaluating different ART strategies in HIV/HBV
women during pregnancy and its effect on HBV viral load (VL) reduction.[6] Current
recommendations for ART in women living with HIV and HBV include therapy with

two active anti-HBV agents, usually tenofovir disoproxil fumarate combined with either
lamivudine or emtricitabine, yet some women may be unable to receive tenofovir containing
regimens due to pre-existing conditions. Similarly, although HBV perinatal transmission in
HIV/HBV coinfection has been reported in 5-29% [3, 7-9], these cohorts of women with
HIV and HBV coinfection varied with regards to receipt and duration of ART.

Adverse events, particularly hepatotoxicity, are a concern in pregnant women living with
both viral hepatitis and HIV. In one study from South Africa, in people living with HIV and
HBYV, high baseline HBV DNA was associated with hepatotoxicity with ART initiation[10].
In contrast, two large studies of pregnant women living with HBV alone did not report any
antepartum hepatotoxicity during antiviral therapy [11, 12] but there are limited data on
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adverse events from pregnant HIV/HBV coinfected women [13, 14]. Similarly, HBeAg and
anti-HBe seroconversions may be common in the peripartum period and often accompany
hepatic flares [15, 16]. These phenomena may be indicators of immunologic benefit of HBV
control [17], but there are limited data for those with HIV/HBV coinfection.

The Promoting Maternal and Infant Survival Everywhere (PROMISE) study was a
randomized ART strategy trial conducted in sub-Saharan Africa and India. In this

nested sub-study to explore HBV related outcomes, we describe the anti-HBV efficacy,
HBeAg serologic changes, HBV perinatal transmission, and safety in pregnant women

with HIV/HBYV coinfection who were randomized to various ART regimens, including
short-term lamivudine (3TC)-containing therapy where 3TCwas the single HBV active
agent. Acknowledging that universal ART is recommended for all people with HIV/HBV
coinfection with two HBV-active agents, there remain limited comparative data on the safety
and efficacy of these agents in pregnant women with HIVV/HBYV, particularly relevant with
the availability of the co-formulated HIV regimen dolutegravir/lamivudine which affords
single HBV active therapy. Hence data from this trial will help shed light on these important
questions.

PROMISE was a multicenter trial using sequential randomization comparing open-label
ART strategies that proved efficacious for reducing the risk of perinatal HIV transmission
among ART-naive pregnant HIVV women.[18] Detailed methodology is presented elsewhere
[18]. At screening, women were tested for HBsAg. Positive HBsAg denoted HBV infection.

At the time of study design, there was equipoise on a) whether persons living with HIV

and HBV who did not meet criteria for HBV treatment should be treated for HBV and b)
whether ART should be continued postpartum for all women with HIV for HBV, similar

to the current debate in HBV monoinfection and pregnancy.[19-21] As such, antiretroviral
therapy agents were selected based on the need for both HBV and HIV antiviral efficacy
and women were randomized to strategies that included ART discontinuation. Lopinavir/
ritonavir and zidovudine (ZDV), which do not have inherent anti-HBV activity, had
previously been studied in persons living with HIV, with demonstrated anti-HIV activity and
safety.[22, 23] Tenofovir disoproxil fumarate (TDF), lamivudine (3TC), and emtricitabine
(FTC) have all been studied in HIV infection and HBV monoinfection and had demonstrated
safety and efficacy.[24-26]

The PROMISE nested HBV substudy randomized open-label, in an unblinded fashion,
pregnant women with HIV/HBV to receive one of three ART arms; one without HBV
treatment [Group 1- zidovudine (ZDV) and intrapartum nevirapine], one with single HBV
treatment [Group 2- 3TC, ZDV, and lopinavir/ritonavir] and one with dual HBV treatment
[Group 3- FTC, TDF, and lopinavir/ritonavir] or dual anti-HBV activity (Group 3). All
women in the untreated HBV arm received one week of daily FTC-TDF, from labor onset
or as soon as possible thereafter. HBV-active ART was defined as containing either single
therapy with 3TC as the only HBV active agent (Group 2) or dual therapy (Group 3) with
two HBV active agents with FTC-TDF. All participants provided written informed consent.
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The study was approved by local country and collaborating institutional review boards,
including at the University of California, Los Angeles.

Eligibility criteria included CD4 count =350 (or a country-specific threshold for initiating
triple-drug ART if higher), gestation of >14 weeks, no previous use of triple-drug ART
unless for prevention of HIV perinatal transmission, no clinical or immune-related indication
for triple-drug ART, a hemoglobin level of = 7.5 g/dL, an absolute neutrophil count

>750 cells/mm3, an alanine aminotransferase level (ALT) < 2.5 times the upper limit of

the normal range, an estimated creatinine clearance = 60 ml per minute, and no current
evidence of serious congenital malformation. Women with HIV and HBV had complete
blood count, ALT, aspartate aminotransferase (AST), serum creatinine, alkaline phosphatase,
total bilirubin, and albumin collected at entry; antepartum weeks 4, 8, and g8 weeks until
delivery, post pregnancy at entry into subsequent step and at weeks 6, 14, 26, 38, 50 and

q24 weeks thereafter. Sites were instructed to provide infants born to women with HBV
with hepatitis B vaccine within 24 hours after birth. Infants completed the primary series
through the study or local immunization programs. If Hepatitis B immunoglobulin (HBIG)
was standard of care, administration was recommended at birth.

Pregnant women could enroll at any gestational age after 14 weeks. The primary virology
comparison population was women with HBV viremia (>=20 IU/ml) at 14 weeks or

older gestation who remained pregnant 8 weeks later. The primary outcome measure was
HBV VL (log10 IU/ml) change from baseline (enrolment) to 8 weeks. Safety assessments
included ALT, AST, and anemia (Hgb <10g/dl). The DAIDS toxicity table was used for
adverse events.[27] Perinatal HBV transmission was defined as either HBsAg or HBV VL
positivity at six months of age (visit week 26). If week 26 aliquots were not available, then
week 38 aliquots were used.

Serological testing for HBsAg was performed in real time with GS HBsAg EIA 3.0

(ref 32591, Bio-Rad, Hercules, CA) at local sites. All specimens were stored at —80°C.
HBeAg was performed using ETI-EBK PLUS (DiaSorin, Stillwater, Minnesota) (UCLA)
and using Ortho-Clinical Diagnostics VITROS (Rochester, NY) at Quest. Anti-HBe was
performed using Liaison XL (Diasorin) at UCLA and Ortho-Clinical Diagnostics VITROS
(Rochester, NY) at Quest. Maternal HBV VL levels were measured at Quest Laboratories
with the COBAS® AmpliPrep/COBAS® TagMan® HBV Test, v2.0 assay (lower limit of
quantification (LLQ) 20 IU/ml), and later with the COBAS HBV/Roche 8800 (LLQ 10
IU/ml) assay.

For randomized group comparisons, all eligible HBsAg positive randomized women/infants
from the antepartum period were included and were analyzed as initially randomized. The
HBV viral load (VL) primary efficacy analysis was additionally limited to women who

had HBV viremia at baseline and who remained pregnant at week 8 after enrollment. For
analyses that used the continuous HBV VL, results below the LLQ were imputed as the LLQ
value which was (20 or 10 1U/ml, depending on the assay). We analyzed data until July 7t,
2015, at which time all participants were counseled to initiate ART based on the findings
from the Strategic Timing of Antiretroviral Therapy Trial.[28]
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Three pairwise comparisons were performed. For HBV related outcomes, the primary focus
was on the pairwise comparison between two arms with anti-HBV containing therapy.

The two pairwise comparisons with the no anti-HBV arm were considered secondary. Cross-
sectional continuous outcome measures were assessed with two-sided two sample t-test,
with unequal variances (Satterthwaite method). Binary outcome measures were summarized
by estimating within-group proportions and associated 95% Wilson score confidence
intervals (CI), and groups compared with Fisher’s exact test, and odds ratios with 95%
exact Cl. Time-to-event distributions were summarized via Kaplan-Meier plots, compared
with a log rank test, with ties in failure times handled by the approximate likelihood of
Efron and randomized group effects summarized with hazard ratios from Cox proportional
hazards pairwise models using profile likelihood-based confidence limits. Analyses were
carried out with SAS 9.4. P-values from hypothesis tests were reported without adjustment
for multiple comparisons. The sample size for this substudy was dependent on the number
of women living with HBV enrolled in the parent study. For the comparison of primary
interest, the two HBV-active groups, a total of 96 (48 in each arm) women were randomized
and included in analysis. Assuming 20% with undetectable DNA at baseline, and adjusting
by 5% for delivery before 8 weeks and attrition, a sample size of approximately 36 women
per arm (72 total) was anticipated for this analysis. With an assumed standard deviation of
1.50 or 2.50 there would be 80% power to detect a mean difference of at least 1.0 or 1.7
log10 1U/ml at a 5% type | error level.

PROMISE participants were randomized between April 2011 and October 1, 2014 and
median (Q1-Q3) follow-up was 133 (77-165) weeks. One hundred thirty-nine (3.9%) were
positive for HBsAg (Figure 1). Women were followed until the results of the START study,
at which time sites were instructed to initiate ART on all women.[28] Infants were followed
up to 110 weeks, median infant follow up was 103 weeks. (Table 1)

One woman assigned to Group 3 (HBV active therapy with FTC-TDF) was hospitalized

on the day of enrollment before treatment and was excluded. Forty-two, 48, and 48 were
randomized to Groups 1, 2, and 3, respectively. The median age was 27 years, 74.0% were
HBeAg negative, and 23.9% of all women had HBV VL <20 IU/ml. The median HBV viral
load was 2.58 log; 1U/ml. The median ALT was 15 IU/L, median CD4 was 505 cells/mms3,
and median HIV VL was 4.0 logy copies/ml. Entry characteristics were balanced across
groups except for a higher proportion of HBV VL <20 IU/ml in Group 2 vs Group 3 arms,
25.0% vs 17.4%. In the antepartum period, the median duration on HBV-active therapy to
delivery was 9 and 12 weeks for Group 2 and Group 3.

Among women who were viremic (HBV VL =20 IU/ml), the mean change from baseline
in HBV VL was greater in the HBV active arms, —1.86, and —1.89 in group 2 and group
3, respectively vs —0.26 logyo 1U/ml in group 1 (no HBV treatment) (Table 2). However,
the mean change between the HBV active arms, groups 2 and 3, was not statistically
significantly different (mean difference 0.03; 95% CI: —-0.89, 0.96, primary comparison
group, p=0.94).
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In this analysis, 25 HBV VL results at antepartum week 8 were below the assay’s lower
limit of quantitation. In order to examine whether this was associated with our results,
sensitivity analyses were performed which set results below LLQ to the lower limit of
quantitation in one group and a low value of 1 IU/ml in the other group, and vice versa, and
these did not change conclusions for the 3 comparisons.

Among women who were HBV viremic at baseline, women in Group 1 (no HBV treatment)
were less likely to suppress their HBV VL to <20 1U/ml compared to Groups 2 (10.5% vs
54.5%, p=0.004) and 3 (10.5% vs 59.1% p=0.003), but suppression was not significantly
different between groups 2 and 3 (54.5% vs 59.1%, p>0.99).

At baseline, 74.0% of 131 women were HBeAg negative. At delivery, 87.1% (27/31), 80.5%
(33/41), and 82.9% (34/41) in Groups 1, 2, and 3, respectively, were HBeAg negative,

with no differences between each of the arms (p =0.54). At delivery, of 27 women who
were HBeAg positive at baseline, 44.4% (12/27) had HBeAg loss, with 50.0% (4/8), 40.0%
(4/10), 44.4% (4/9) in Groups 1, 2, and 3, respectively. Overall, of 39 women who were
anti-HBe negative at baseline, 28.2% (11/39) women gained anti-HBe, with 36.4% (4/11),
23.1% (3/13), and 26.7% (4/15) in Groups 1, 2, and 3, respectively (p =0.66). (Table 2)

As hepatotoxicity can sometimes accompany HBeAg serologic changes, we evaluated this
association. Of 6 women with grade 3 or 4 ALT elevation in the antepartum period with
HBeAg and anti-HBe data, two women, one in Group 1 (no HBV therapy) and one in Group
2 experienced HBeAg loss and anti-HBe gain at delivery. The remaining 4 women with
grade 3 or 4 ALT elevations were not associated with HBeAg loss or anti-HBe gain.

Among 128 infants, 84.4% had their first HBV vaccination within their first week of life and
62.9% (78/124) received 3 or more doses. Four infants received HBIG at birth. The overall
HBYV perinatal transmission incidence was 1.9% (2/105), with 0.0 (0/31), 5.0% (2/40), and
0.0 (0/34) in Groups 1, 2, and 3, respectively. For the two transmissions, maternal HBV

VL at delivery were 170 million IU/ml and 556 1U/ml. At delivery, time on antiretroviral
therapy was 8.85 and 14.57 weeks. Neither infant received HBIG but both received three
doses of HBV vaccine. The first infant received birth dose vaccine while the second received
the first dose of vaccine at 45 days of age. More women in the HBV-active arms experienced
grade 2 or greater AEs (70.8% in group 2, and 79.2% in group 3 compared to 57.1% in
group 1 (no HBV therapy). The majority of AEs were grade 2 events. (Table 3) More
women in the HBV-active arms experienced a grade 3 or 4 ALT or AST elevation, 5 (10.4%)
each in Groups 2 and 3 vs 2 (4.8%) in Group 1. Only one woman had symptoms; she
reported abdominal pain. In each arm, grade 3 or 4 ALT or AST events occurred early on in
follow-up (Figure 2).

Compared to Group 1, the hazard of a Grade 3/4 ALT/AST elevation in Group 2 (HR: 2.1;
95% CI: 0.4, 14.3) and Group 3 (HR: 2.2; 95% CI: 0.5, 15.0) was twice as high (Table 4).
There was no significant difference in the hazard of Grade 3/4 ALT/AST elevation Group 2
relative to Group 3 (HR: 1.1; 95%CIl: 0.3, 3.8).

In the antepartum period, more women in the HBV-active ART arms also had > grade
3/4 ALT/AST elevations; 2 (4.2%) and 3 (6.3%) in Group 2 and Group 3 vs one (2.3%)
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in Group 1 (no HBV therapy) although the HR Cls include no difference (ratio of 1.0).
(Table 4) At delivery 28.6%, 31.1%, and 15.6% of women with data in Groups 1, 2, and
3, respectively, had anemia with no significant differences between the arms (p>=0.13).
Both Groups 1 and 2 contained ZDV, a drug that causes anemia.[23] (Table 2) There were
no maternal deaths in the antepartum period. There were two maternal deaths in the post-
pregnancy period; one at 155 weeks (Group 2) due to chronic renal insufficiency, and one
(Group 3) at 92 weeks due to sepsis.

Discussion:

In this study in pregnant women with HIV and HBV, when comparing ART containing
lamivudine (single HBV active therapy in Group 2) vs combination tenofovir and
emtricitabine (dual HBV active therapy in Group 3) we did not detect a difference in

mean HBV VL change at 8 weeks antepartum, but sample sizes were small. There was a
high proportion of HBeAg loss and anti-HBe gain across all arms. The overall incidence

of HBV perinatal transmission was 1.9%. Antiretroviral therapy was safe and well tolerated
with few grade 3 or 4 ALT elevations. Anemia occurred more often in women receiving
ZDV-containing therapy.

We estimated a small difference in mean antepartum HBV VL decline between the 3TC
(Group 2) and FTC-TDF (Group 3) arms after eight weeks in HBV-viremic pregnant women
living with HIV and HBV. However, the confidence interval was wide and could not rule
out a difference of up to 1 log10 1U/ml. Another study which compared HBV monotherapy
(3TC) to dual therapy (TDF-3TC) in non-pregnant women with HIV and HBV similarly
found little difference in HBV VL decline[29] nor first or second-phase decay of HBV

viral load kinetics.[30] Our study adds data from Sub-Saharan African cohorts where HBV
genotypes, duration of infection and prevalence of HBeAg are different than Southeast
Asian settings yet confirming similar HBV virologic responses. The mean HBV VL decline
in HBV-viremic women in the two HBV-active arms of 1.86 and 1.89 logqolU/ml is lower
compared to other antepartum HBV monoinfection studies, but this might be due to the
overall lower baseline HBV VLs (median log,gHBV VL 2.58 logiglU/ml in all, 3.18 logyg
IU/ml among HBV viremic women). Our results corroborate those of others indicating

no difference in virologic decline between short term 3TC-monotherapy and FTC-TDF or
3TC; useful information for counseling in the event of short-term 3TC monotherapy receipt
in settings where HBsAg is inadvertently not evaluated or where TDF is contraindicated.
Longer term therapy with 3TC monotherapy for HBV, however, should be avoided given the
risk of HBV drug resistance.[31]

We found a low incidence of HBV perinatal transmission (1.9%) with no transmissions

in the LPV/r+FTC-TDF and no HBV active ART arm but 2 transmissions in the LPV/
r+3TC+ZDV arm. Both infants received HBV vaccination. In the two perinatal HBV
transmissions, delivery HBV DNA, gestational age at enrollment, and time on therapy at
date of delivery of participant A was 17 million 1U/ml, 26.14 weeks gestational age, and

8.9 weeks of therapy and for participant B was 556 1U/ml, 22.49 weeks gestational age, and
14.6 weeks of therapy. Overall, this report reiterates the fact that HBV perinatal transmission
can occur when 3TC is the single HBV-active agent, as others have reported.[32, 33] and
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raises the question of whether earlier initiation of HBV antiviral therapy could have further
reduced the risk of transmission.

In pregnant women with HIV/HBV coinfection initiating HBV-active ART in the antepartum
period, the incidence of grade 3 or 4 ALT or AST elevations was 4-6%. This is notable
given the absence of grade 3 or 4 ALT/AST elevations in other studies during antiviral
therapy in pregnant women living with HBV, but without HIV coinfection.[11, 12] This
raises the question of whether these antepartum ALT elevations are markers for immune
reconstitution in persons living with HIV PLWH. Immune reconstitution, which results

in immunologic restoration of CD4 T cells, is defined as the paradoxical worsening

of infectious diseases processes and markers congruent with initiation of antiretroviral
therapy.[34, 35, 36] In HBV infection, a similar process is thought to be associated with
immunologic control of chronic HBV infection.

Consistent with a possibility of immune reconstitution, we observed a high rate of HBeAg
loss (44.4%) and anti-HBe gain (28.2%) at delivery, including with non-HBV ART. Elevated
rates of HBeAg loss, compared to matched non-pregnant controls, have been observed in
peripartum women; in one study from China, 14.3% of women experienced HBeAg loss,
but this was across the antepartum and post- pregnancy periods.[37] Although these are
small numbers, these elevated rates of HBeAg loss are noteworthy and raise the question of
accelerated immune restoration, as has been seen with higher rates of HBsAg loss in larger
HIV/HBYV coinfected cohorts.[38-43]

Our small sample size of PROMISE participants identified with HBV/HIV co-infection
limits our ability to fully evaluate the effect of 3TC vs FTC-TDF HBV active regimens

on antiviral efficacy and transmission. In addition, this study was performed in sub-

Saharan Africa where specific HBV phenotypes differ from other regions and limit its
generalizability to other populations. However, this study addresses an important knowledge
gap as it is one of the few randomized studies in pregnant women with HIV and HBV in
Sub-Saharan Africa. Finally, we cannot exclude the possibility that there was an alternative
etiology of transaminase elevations, namely lopinavir/ritonavir, as has been associated in
persons living with HIV and hepatitis C.[44]

In conclusion, we found that HBV-active therapy was well tolerated in pregnant women with
HIV. There was no difference between HBV viral load declines between short course FTC-
TDF and 3TC-based ART, although longer term therapy with a TDF-containing regimen

is preferred to prevent HBV drug resistance. Perinatal transmission was rare but did occur
when 3TC was the only HBV agent. Notably, there was a high probability of HBeAg
seroconversion across all arms, raising the question of whether the peripartum period in
HIV/HBYV coinfection is an opportune time to examine immunologic responses to HBV
therapy.
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What other documents will be available? Not available.
When will data be available (start and end dates)? Not applicable.

By what access criteria will data be shared (including with whom, for what types of
analyses, and by what mechanism)? Not applicable.
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Financial Support:

Overall support for the International Maternal Pediatric Adolescent AIDS Clinical Trials Network (IMPAACT)
was provided by the National Institute of Allergy and Infectious Diseases (NIAID) with co-funding from the
Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD) and the National
Institute of Mental Health (NIMH), all components of the National Institutes of Health (NIH), under Award
Numbers UM1AI1068632 (IMPAACT LOC), UM1AI068616 (IMPAACT SDMC) and UM1AI106716 (IMPAACT
LC), and by NICHD contract number HHSN2752018000011. The ClinicalTrials.gov number for IMPAACT
PROMISE 1077BF is NCT01061151. Additional funding from NIAID R0O1 01A1100748-01 to DB and NICHD
R01 HD085862 to DB, CT, KB. Study products were provided free of charge by AbbVie, Gilead Sciences,
Boehringer Ingelheim, and ViiV/GlaxoSmithKline. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the NIH. Full PROMISE 1077BF protocol available on
impaactnetwork.org.

Financial Disclosure:

Debika Bhattacharya reports research support from the National Institutes of Health for the submitted work. She
also reports research support from Gilead Sciences and clinical trial support from AbbVie and Regeneron, outside
the submitted work. Marion G. Peters reports personal fees from Wainright, Silberback, Excision BioTherapeutics,
Aligos, and Antios, as well as spousal employment with Roche, outside the submitted work. Camlin Tierney reports
grants from the NIH during the conduct of the study. Mary Glenn Fowler reports IMPAACT Leadership LOC
support for the present manuscript. Judith S. Currier reports research support from Resverologix and Merck and
Company outside the submitted work. Vani Govender reports support from DAIDS. The other authors did not report
any potential conflicts of interest.

References:

1). Andersson MI, Maponga TG, ljaz S, et al. The epidemiology of hepatitis B virus infection in
HIV-infected and HIV-uninfected pregnant women in the Western Cape, South Africa. Vaccine
2013; 31:5579-84. doi: 10.1016/j.vaccine.2013.08.028. [PubMed: 23973500]

2). Bayo P, Ochola E, Oleo C, Mwaka AD. High prevalence of hepatitis B virus infection among
pregnant women attending antenatal care: a cross-sectional study in two hospitals in northern
Uganda. BMJ open 2014; 4:e005889. doi: 10.1136/bmjopen-2014-005889.

3). Chasela CS, Kourtis AP, Wall P, et al. Hepatitis B virus infection among HIV-infected pregnant
women in Malawi and transmission to infants. Journal of Hepatology 2014; 60:508-14. doi:
10.1016/j.jhep.2013.10.029. [PubMed: 24211737]

4). Fomulu NJ, Morfaw FLI, Torimiro JN, Nana P, Koh MV, William T. Prevalence, correlates
and pattern of Hepatitis B among antenatal clinic attenders in Yaounde-Cameroon: is perinatal
transmission of HBV neglected in Cameroon? BMC Pregnancy and Childbirth 2013; 13:158. doi:
10.1186/1471-2393-13-158. [PubMed: 23924215]

5). Rouet F, Chaix ML, Inwoley A, et al. HBV and HCV prevalence and viraemia in HIV-positive
and HIV-negative pregnant women in Abidjan, Cote d’lvoire: the ANRS 1236 study. Journal of
medical virology 2004; 74:34-40. doi: 10.1002/jmv.20143. [PubMed: 15258966]

6). Wang L, Wiener J, Bulterys M, et al. Hepatitis B Virus (HBV) Load Response to 2 Antiviral
Regimens, Tenofovir/Lamivudine and Lamivudine, in HI\VV/ HBV-Coinfected Pregnant Women in

Obstet Gynecol. Author manuscript; available in PMC 2024 September 01.


http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT01061151
http://impaactnetwork.org.

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bhattacharya et al.

Page 10

Guangxi, China: The Tenofovir in Pregnancy (TiP) Study. J Infect Dis 2016; 214:1695-9. doi:
10.1093/infdis/jiw439. [PubMed: 27658693]

7). Hoffmann CJ, Mashabela F, Cohn S, et al. Maternal hepatitis B and infant infection among
pregnant women living with HIV in South Africa. Journal of the International AIDS Society
2014; 17:18871. doi: http://doi.org/10.7448/1AS.17.1.18871. [PubMed: 24855985]

8). Khamduang W, Gaudy-Graffin C, Ngo-Giang-Huong N, et al. Analysis of residual perinatal
transmission of hepatitis B virus (HBV) and of genetic variants in human immunodeficiency
virus and HBV co-infected women and their offspring. Journal of Clinical Virology 2013;
58:415-21. doi: http://doi.org/10.1016/j.jcv.2013.06.025. [PubMed: 23916828]

9). Pirillo MF, Scarcella P, Andreotti M, et al. Hepatitis B virus mother-to-child transmission
among HIV-infected women receiving lamivudine-containing antiretroviral regimens during
pregnancy and breastfeeding. Journal of Viral Hepatitis 2015; 22:289-96. doi: http://doi.org/
10.1111/jvh.12301. [PubMed: 25174900]

10). Hoffmann CJ, Charalambous S, Martin DJ, et al. Hepatitis B virus infection and response to
antiretroviral therapy (ART) in a South African ART program. Clin Infect Dis 2008; 47:1479-85.
doi: 10.1086/593104. [PubMed: 18937580]

11). Pan CQ, Duan Z, Dai E, et al. Tenofovir to Prevent Hepatitis B Transmission in Mothers
with High Viral Load. New England Journal of Medicine 2016; 374:2324-34. doi: 10.1056/
NEJM0al1508660. [PubMed: 27305192]

12). Jourdain G, Ngo-Giang-Huong N, Harrison L, et al. Tenofovir versus Placebo to Prevent Perinatal
Transmission of Hepatitis B. New England Journal of Medicine 2018; 378:911-23. doi: 10.1056/
NEJMoal708131. [PubMed: 29514030]

13). Benhammou V, Tubiana R, Matheron S, et al. HBV or HCV Coinfection in HIV-1-Infected
Pregnant Women in France: Prevalence and Pregnancy Outcomes. Journal of acquired immune
deficiency syndromes (1999) 2018; 77:439-50. doi: 10.1097/qai.0000000000001618. [PubMed:
29287028]

14). Floridia M, Masuelli G, Tamburrini E, et al. HBV coinfection is associated with reduced
CD4 response to antiretroviral treatment in pregnancy. HIV clinical trials 2017; 18:54-9. doi:
10.1080/15284336.2016.1276312. [PubMed: 28067163]

15). Chang CY, Aziz N, Poongkunran M, et al. Serum Aminotransferase Flares in Pregnant and
Postpartum Women With Current or Prior Treatment for Chronic Hepatitis B. Journal of clinical
gastroenterology 2018; 52:255-61. doi: 10.1097/mcg.0000000000000822. [PubMed: 28323748]

16). Nguyen V, Tan PK, Greenup AJ, et al. Anti-viral therapy for prevention of perinatal HBV
transmission: extending therapy beyond birth does not protect against post-partum flare.
Alimentary pharmacology & therapeutics 2014; 39:1225-34. doi: 10.1111/apt.12726. [PubMed:
24666381]

17). Terrault NA, Bzowej NH, Chang K-M, Hwang JP, Jonas MM, Murad MH. AASLD guidelines
for treatment of chronic hepatitis B. Hepatology 2016; 63:261-83. doi: http://doi.org/10.1002/
hep.28156. [PubMed: 26566064]

18). Fowler MG, Qin M, Fiscus SA, et al. Benefits and Risks of Antiretroviral Therapy for
Perinatal HIV Prevention. New England Journal of Medicine 2016; 375:1726-37. doi: 10.1056/
NEJMo0al511691. [PubMed: 27806243]

19). WHO. Antiretroviral drugs for treating pregnant women and preventing HIV infection in infants:
recommendations for a public health approach — 2010 version. Geneva, Switzerland,World
Health Organization, 2010.;

20). Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of
antiretroviral agents in HIV-1-infected adults and adolescents. Department of Health and Human
Services. October 14, 2011; 1-167. Available at https://clinicalinfo.hiv.gov/en/guidelines/adult-
and-adolescent-arv

21). Panel on Treatment of HIV-Infected Pregnant Women and Prevention of Perinatal Transmission.
Recommendations for Use of Antiretroviral Drugs in Pregnant HIV-1-Infected Women for
Maternal Health and Interventions to Reduce Perinatal HIV Transmission in the United States.
May 24, 2010.pp 1-117. doi: http://doi.org/Available at https://clinicalinfo.hiv.gov/en/guidelines/
perinatal/recommendations-arv-drugs-pregnancy-overview.

Obstet Gynecol. Author manuscript; available in PMC 2024 September 01.


https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-arv
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/recommendations-arv-drugs-pregnancy-overview
https://clinicalinfo.hiv.gov/en/guidelines/perinatal/recommendations-arv-drugs-pregnancy-overview

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bhattacharya et al.

Page 11

22). KALETRA [package insert]. North Chicago, IL: AbbVie Inc. 2016.;

23). RETROVIR [package insert]. Research Triangle Park, NC: Viiv Healthcare; 2008.;
24). VIREAD [package insert]. Foster City, CA: Gilead Sciences, Inc. 2012.;

25). EPIVIR [package insert]. Research Triangle Park, NC: Viiv Healthcare; 2017.;
26). EMTRIVA [package insert]. Foster City, CA: Gilead Sciences, Inc.; 2012.;

27). U.S. Department of Health and Human Services, National Institutes of Health, National Institute
of Allergy and Infectious Diseases, Division of AIDS. Division of AIDS (DAIDS) Table for
Grading the Severity of Adult and Pediatric Adverse Events, Version 1.0 2009; doi: http:/
doi.org/Available from: https://rsc.niaid.nih.gov/sites/default/files/table-for-grading-severity-of-
adult-pediatric-adverse-events.pdf.

28). Lundgren JD, Babiker AG, Gordin F, et al. Initiation of Antiretroviral Therapy in Early
Asymptomatic HIV Infection. The New England journal of medicine 2015; 373:795-807. doi:
10.1056/NEJMo0al1506816. [PubMed: 26192873]

29). Matthews GV, Avihingsanon A, Lewin SR, et al. A randomized trial of combination hepatitis B
therapy in HIV/HBV coinfected antiretroviral naive individuals in Thailand. Hepatology 2008;
48:1062-9. doi: 10.1002/hep.22462. [PubMed: 18697216]

30). Lewin SR, Ribeiro RM, Avihingsanon A, et al. Viral dynamics of hepatitis B virus DNA in
human immunodeficiency virus-1-hepatitis B virus coinfected individuals: Similar effectiveness
of lamivudine, tenofovir, or combination therapy. Hepatology 2009; 49:1113-21. doi: http://
doi.org/10.1002/hep.22754. [PubMed: 19115219]

31). Matthews GV, Bartholomeusz A, Locarnini S, et al. Characteristics of drug resistant HBV in
an international collaborative study of HIV-HBV-infected individuals on extended lamivudine
therapy. AIDS (London, England) 2006; 20:863—-70. doi: 10.1097/01.aids.0000218550.85081.59.
[PubMed: 16549970]

32). Li Z, Duan X, Hu Y, et al. Efficacy and Safety of Lamivudine or Telbivudine in Preventing
Mother-to-Child Transmission of Hepatitis B Virus: A Real-World Study. BioMed research
international 2020; 2020:1374276. doi: 10.1155/2020/1374276. [PubMed: 32420317]

33). Xu WM, Cui YT, Wang L, et al. Lamivudine in late pregnancy to prevent perinatal transmission
of hepatitis B virus infection: a multicentre, randomized, double-blind, placebo-controlled study.
J Viral Hepat 2009; 16:94-103. doi: 10.1111/j.1365-2893.2008.01056.x. [PubMed: 19175878]

34). Thio CL, Smeaton L, Hollabaugh K, et al. Comparison of HBV-active HAART regimens in an
HIV-HBYV multinational cohort: outcomes through 144 weeks. AIDS (London, England) 2015;
29:1173-82. doi: 10.1097/gad.0000000000000686. [PubMed: 26035319]

35). Muller M, Wandel S, Colebunders R, Attia S, Furrer H, Egger M. Immune reconstitution
inflammatory syndrome in patients starting antiretroviral therapy for HIV infection: a systematic
review and meta-analysis. The Lancet Infectious diseases 2010; 10:251-61. doi: 10.1016/
$1473-3099(10)70026-8. [PubMed: 20334848]

36). French MA, Price P, Stone SF. Immune restoration disease after antiretroviral therapy. AIDS
(London, England) 2004; 18:1615-27. doi: 10.1097/01.aids.0000131375.21070.06. [PubMed:
15280772]

37). Tan H-H, Lui H-F, Chow W-C. Chronic hepatitis B virus (HBV) infection in pregnancy. Hepatol
Int 2008; 2:370-5. doi: 10.1007/s12072-008-9063-4. [PubMed: 19669267]

38). Chihota BV, Wandeler G, Chilengi R, et al. High Rates of Hepatitis B Virus (HBV) Functional
Cure Among Human Immunodeficiency Virus-HBV Coinfected Patients on Antiretroviral
Therapy in Zambia. The Journal of Infectious Diseases 2019; 221:218-22. doi: 10.1093/infdis/
jiz450.

39). Singh KP, Crane M, Audsley J, Avihingsanon A, Sasadeusz J, Lewin SR. HIV-hepatitis B
virus coinfection: epidemiology, pathogenesis, and treatment. AIDS (London, England) 2017;
31:2035-52. doi: 10.1097/qad.0000000000001574. [PubMed: 28692539]

40). Boyd A, Gozlan J, Miailhes P, et al. Rates and determinants of hepatitis B ‘e’ antigen and
hepatitis B surface antigen seroclearance during long-term follow-up of patients coinfected
with HIV and hepatitis B virus. AIDS (London, England) 2015; 29:1963-73. doi: 10.1097/
gad.0000000000000795. [PubMed: 26153669]

Obstet Gynecol. Author manuscript; available in PMC 2024 September 01.


https://rsc.niaid.nih.gov/sites/default/files/table-for-grading-severity-of-adult-pediatric-adverse-events.pdf
https://rsc.niaid.nih.gov/sites/default/files/table-for-grading-severity-of-adult-pediatric-adverse-events.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Bhattacharya et al.

Page 12

41). Gantner P, Cotte L, Allavena C, et al. Higher rates of HBsAg clearance with tenofovir-
containing therapy in HBV/HIV co-infection. PloS one 2019; 14:e0215464. doi: 10.1371/
journal.pone.0215464. [PubMed: 30998789]

42). Sheng W-H, Kao J-H, Chen P-J, et al. Evolution of Hepatitis B Serological Markers in HIV-
Infected Patients Receiving Highly Active Antiretroviral Therapy. Clinical Infectious Diseases
2007; 45:1221-9. doi: 10.1086/522173. [PubMed: 17918088]

43). Toscano AL, Corréa MC. Evolution of hepatitis B serological markers in HIV coinfected patients:
a case study. Revista de saude publica 2017; 51:24. doi: 10.1590/s1518-8787.2017051006693.
[PubMed: 28380208]

44). Canta F, Marrone R, Bonora S, et al. Pharmacokinetics and hepatotoxicity of lopinavir/ritonavir
in non-cirrhotic HIV and hepatitis C virus (HCV) co-infected patients. Journal of Antimicrobial
Chemotherapy 2005; 55:280-1. doi: 10.1093/jac/dkh516. [PubMed: 15650005]

Obstet Gynecol. Author manuscript; available in PMC 2024 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Bhattacharya et al.

Page 13

Enroliment

Enrolled in PROMISE AP Component (n= 3,543 mother/infant sets) at =214
weeks of gestation, CD4 cell count =350 celisf/mm®

| Screened for HBsAg (n=3404) 1

[

Screened as HBsAg+ (n= 139) |
v

Maternal Randomization

l

!

l

Randomized to Group 1 (no anti-HBV) (n=42)
+ Received allocated intervention (n=38)
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* Received TDF and FTC or 3TC AP (n=4)

Randomized to Group 2 (3TC) (n=48)

+ Received allocated intervention (n=47)

+ Did not receive allocated intervention (n=1)
o Received 3TC and TDF AP (n=1)

Randomized to Group 3 (FTC-TDF) (n=49)
+ Received allocated intervention (n=46)
+ Did not receive allocated intervention (n=3)
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« Received no FTC-TDF AP (n=1)

v
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Analyzed (n=29)
+ Not analyzed (n=13)
* Delivered prior to AP Week 8 (n=10)
e Off study prior to AP Week 8 (n=2)
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sis — Maternal HBV DNA at AP Week 8

Analyzed (n=29)

+ Not analyzed (n=19)
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o Off study prior to AP Week 8 (n=1)

Analyzed (n=30)
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Followed through START (matemnal) (n=42)
+ Off Study (n=6)
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Followed through START (matemal) (n=39)
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s Site Closure (n=1)
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Figure 1:

Flowchart. *Excluded from all subsequent analyses. PROMISE, Promoting Maternal and
Infant Survival Everywhere; AP, antepartum; HBsAg, surface antigen of the hepatitis B
virus; TDF, tenofovir disoproxil fumarate; FTC, emtricitabine; 3TC, lamivudine; AP Week
8, antepartum study week 8; START, Strategic Timing of Antiretroviral Therapy.
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Figure 2:

Time to first maternal alanine aminotransferase (ALT) or aspartate aminotransferase (AST)
grade 3 or 4. Time to event censored at earlier of off study date and July 6, 2015. Group 1:
no anti-hepatitis B virus; Group 2: 3TC (lamivudine); Group 3: FTC (emtricitabine)-TDF

(tenofovir disoproxil fumarate).
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Table 1.

Baseline Maternal Demographic and Clinical Factors

Antepartum (AP) Randomization Arm

croLooani- SRRV THcmr T
(N=48) (N=48)
South Africa 9 (21.4%) 14 (29.29%) 12 (25.0%) 35 (25.4%)
Malawi 19 (45.2%) 20 (41.7%) 22 (45.8%) 61 (44.2%)
Zambia 1(2.4%) 2 (4.2%) 1(2.1%) 4(2.9%)
Country
Uganda 4.(9.5%) 4.(8.3%) 5 (10.4%) 13 (9.4%)
Zimbabwe 7 (16.7%) 6 (12.5%) 8 (16.7%) 21 (15.2%)
Tanzania 2 (4.8%) 2 (4.2%) 0 (0.0%) 4(2.9%)
Age (years) Median (Q1-Q3) 24 (21-29) 28 (24-31) 28 (25-30) 27 (23-30)
Median (Q1-Q3) 28 (23-32) 25 (22-31) 26 (21-31) 27 (22-31)
<14 0 (0.0%) 1(2.1%) 0 (0%) 1(0.7%)
Gestational age at AP 14-<28 21 (50.0%) 27 (57.4%) 27 (56%) 75 (54.7%)
Entry (Weeks) 28 - <34 14 (33.3%) 13 (27.7%) 11 (23%) 38 (27.7%)
34-<37 4.(9.5%) 4.(8.5%) 7 (15%) 15 (10.9%)
237 3(7.1%) 2 (4.3%) 3 (6%) 8 (5.8%)
CD4+ Ce'n'ﬁg;‘ nt(celly  \edian (Q1-Q3) 506 (420-695) 507 (433-620) 496 (420-607) 505 (420-634)
L?gg%?ngTA Median (Q1-Q3) 3.8 (3.2-4.6) 4.1(3.3-4.5) 4.0 (3.3-4.6) 4.0 (3.2-4.5)
Loglola ILBJ\//m?_’;‘A VL jedin10y 2% (%326)7'61) 2.62 ((ﬁlfig)s.w) 2.55 ((&1326;1.15) 2.58($]1=.ig:1§>.34)
LogygHBVY VL<20 1U/ml 12 (30.0%) 12 (25.0%) 8 (17.4%) 32 (23.9%)
>200,000 | U/ml 11 (27.5%) 12 (25.0%) 11 (23.9%) 34 (25.4%)
HBeAg status Negative 28/41 (68.3%) 33/44 (75.0%) 36/46 (78.2%)  97/131 (74.0%)
Anti-HBe status Positive 21/36 (58.3%) 23/38 (60.5%) 2541 (610%)  69/115 (60.0%)
TB Medications Yes 3(7.1%) 5 (10.4%) 5 (10.4%) 13 (9.4%)
ALT (1UIL) Median (Q1-Q3) 145 (12-26) 14,5 (12-20.5) 15 (10.5-18.5) 15 (11-21)
AST rﬂgg"’(‘fpeésaﬁo Median (Q1-Q3)  0.32 (0.16-0.45) 0.30 (0.24-0.36) 0.30 (0.20-0.41)  0.30 (0.21-0.41)
Fibrosis-4 (F1B-4) Median (Q1-Q3)  0.72 (0.44-0.89) 0.72 (0.58-0.80) 0.72(0.56-0.94)  0.72 (0.56-0.89)

ART in Group 1 comprised no HBV active therapy and was comprised of zidovudine (ZDV) and intrapartum nevirapine. All women in Group

1 also received one week of daily emtricitabine (FTC) and tenofovir diisoproxyl fumarate (TDF). ART in Group 2 comprised single active HBV
therapy and was comprised of 3TC, ZDV, and Lopinavir/ritonavir (LPV/r); 3TC is the single HBV active agent. ART in Group 3 comprised dual
active HBV therapy and was comprised of 3TC, FTC, and LPV/r; 3TC and FTC are the two HBV active agents. HBV active agents are underlined
in the table. One participant in Group 2 had missing data for gestational age at entry.
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Table 2.

Maternal Clinical Outcomes During the Antepartum Period.

Page 16

Antepartum Randomization Arm

M ean Difference (95% CIl), P-value'/
Estimated Odds Ratio (95% Cl), P-valug”

Timepoint Group 1 No Group 2 Group 3 Group 2vs Group 3vs (Primary)
anti-HBV LPV/r+ LPV/Ir + Group 1 (ref) Group 1 Group 3vs
(N=42) 3TC+ZDV FTC-TDF (Ref). Group 2 (Ref)
(N=48) (N=48)
ALT
Mean ALT
(IUL)
AP Week 8 18.92 [13.00, 23.77 [11.75, 25.34 [17.30, —-4.85 —-6.42 -1.57 (-15.76,
@l 24.84] 7 35.80] f 33.39] 7 (-18.06,8.36) (-16.21, 3.36) 12.62) 0.82
N=29 N=28 N=29 0.46 0.19
Delivery (all) 21.97 [17.93, 37.95 [20.18, 36.91 [21.54, -15.97 -14.94 1.04 (-22.13,
26.02]7 55.71]7 52287 (-8414,219) (-30.77,090)  24.20)0.93
N=35 N=44 N=45 0.083 0.064
Mean change
from BL ALT
(IUIL)
AP Week 8 0.00 [-5.22, 3.89 [-6.51, 9.10 [2.86, -3.89 -9.10 -5.22 (-17.13,
(all) 5.22] s 14.28] f 15.35] f (-15.35, 7.58) (-17.07, 6.70) 0.38
N=20 N=28 N=23 0.50 -1.14) 0.026
Délivery (all) 4.00 [-1.11, 21.14 [4.34, 20.16 [5.19, -17.14 -16.15 0.98 (-21.20,
9.12] s 37.94]7‘ 35.12] s (-34.61, 0.34) (-31.87, 23.17) 0.93
N=35 N=44 N=45 0.054 -0.43) 0.044
AST
Mean AST
(IUIL)
AP Week 8 30.88[19.91, 33.10[17.51, 34.80 [22.77, -2.22 -3.92 -1.70 (-20.82,
(all) 41.84] s 48.68] f 46.83] A (-20.70, (-19.62, 17.41) 0.86
N=17 N=22 N=20 16.26)081  11.77)0.61
Delivery (all) 34.41[27.31,  4514[28.66,  47.17[30.82, -10.73 -12.76 -2.03 (-24.87,
4157 61.62]" 63517  (-2848,703) (-3040,489)  20.81)0.86
N=28 N=37 N=42 0.23 015
Mean change
from BL AST
(IUIL)
AP Week 8 -094[-861,  531[-11.98, 12.00 [L.12, -6.25 -12.94 -6.69 (-26.49,
(all) 6.73] s 22.60] f 22.88] I (-24.69, (-25.74, 13.12) 0.49
N=13 No17 N=10 12.19)049  -0.14)0.048
Délivery (all) 11.59 [0.19, 20.38 [-2.60, 23.41[4.88, -8.79 -11.81 -3.02 (-31.96,
22.9917 43.3717 41.9317 (-34.00, (-33.16, 9.53) 25.91) 0.83
z9% il o 16.42) 0.48 0.27
Anemia
Délivery (all) 28.6% 31.1% (14/45) 15.6% (7/45) 1.13(0.39, 0.46 (0.13, 0.41(0.12, 1.25)
(10/35) [16.3, [19.5, 45.7] s [7.7,28.8] r 3.37) >0.99 1.56) 0.18 0.13
45117
HBV VL

Mean change
from BL in
HBV VL

Obstet Gynecol. Author manuscript; available in PMC 2024 September 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Bhattacharya et al.

Page 17

Antepartum Randomization Arm

Mean Difference (95% ClI), P-value®/
Estimated Odds Ratio (95% ClI), P-value"

Timepoint Group 1 No Group 2 Group 3 Group 2vs Group 3vs (Primary)
anti-HBV LPV/r+ LPVIr + Group 1 (ref) Group 1 Group 3vs
(N=42) 3TC+ZDV FTC-TDF (Ref). Group 2 (Ref)
(N=48) (N=48)
LOglo(lul
m|) *ok
AP Week 8% -0.26 [-0.54,  -1.86[-2.49, -1.89[-2.61,  1.60(0.92, 1.64 (0.88, 0.03 (-0.89,
0.02] A 1.23] s 1.18] s 2.28) <0.001 2.39) <0.001 0.96) 0.94
N=19 N=22 N=22
Proportion
<20 1U/ml
10.5% (2/19)  54.5% (12/22) 59.1% 10.20 (1.64, 12.28 (1.96,  1.20 (0.31, 4.68)
" [2.9%, 34.7%, 73.1% A (13/22) 105.73) 0.004  126.89) 0.003 >0.99
AP Week 8 31.4%) [34.7%. 73.1%] [38.7%,
76.7%] 7
95% (2121) 43 895 (14132 oo R %?)1'3 e (32722' Lo (%54% 482
" 12.7% 8% (14/32) (19/34) 46) 0. 37) .
Delivery : [28.2%, 60.7%] [39.5%, <0.001
28.9%]
: 71.1%]
26.7% (8/30)  48.8% (20/41) 60.0% 2.62 (0.86, 413(1.33,  1.58(0.60,4.17)
. [14.2%, 24.3% 63.5%] " (24140) 8.36) 0.086 13.30) 0.008 0.37
Delivery (all) 44.4%)7 [ " R [44.6%,
73.7%] 7
HBeAg loss and anti-HBe gain
Delivery & HBeAg loss 50.0% (4/8) 40.0% (4/10) 44.4% (4/9) 0.67 (0.07, 0.80 (0.08, 1.20 (0.14,
6.23) >0.99 7.80) >0.99 10.54) >0.99
Delivery anti-HBe gain ~ 36.4% (4/11) 23.1% (3/13) 26.7% (4/15) 0.53 (0.06, 0.64 (0.09, 1.21 (0.16,
4.35) 0.66 4.75) 0.68 10.34) >0.99
HIV RNA and CD4
Delivery (all)  Proportion 47.1% [31.5, 61.7% [47.4, 68.9% [54.3, 1.81(0.68, 2.49(0.90,  1.37(0.53,3.57)
with HIV 63.3]7 74217 80.5]7 4.87) 0.26 6.94) 0.065 0.52
RNA <400 N=34 N=47 N=45
copies/ml
Delivery (all)  Mean CD4 163 [103, 219 [154,284]7 214127, -56 (143, -52 (156, 5(-103, 112)
count change 223] A N=41 302] A 31)0.20 53) 0.33 0.93
from BL N=36 N=43
(cells/mm3)

ART in Group 1 comprised no HBV active therapy and was comprised of zidovudine (ZDV) and intrapartum nevirapine. All women in Group

1 also received one week of daily emtricitabine (FTC) and tenofovir diisoproxyl fumarate (TDF). ART in Group 2 comprised single active HBV
therapy and was comprised of 3TC, ZDV, and Lopinavir/ritonavir (LPV/r); 3TC is the single HBV active agent. ART in Group 3 comprised dual
active HBV therapy and was comprised of 3TC, FTC, and LPV/r; 3TC and FTC are the two HBV active agents. HBV active agents are underlined

in the table.

f95% confidence interval

*
Among those with HBV VL 220 at baseline,

Aok

values below assay quantification limit set to 20 1U/ml;

$Am0ng those with HBeAg and anti-HBe data at baseline
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Group 1 No anti-HBV

Antepartum Randomization Arm

Group 2LPV/r+3TC+ZDV  Group 3LPV/r + FTC-TDF

(N=42) (N=48) (N=48)
Any grade = 2 adverse event 24 (57.1%) 34 (70.8%) 38 (79.2%)

Hematology-Hemoglobin 5 (11.9%) 9 (18.8%) 4 (8.3%)
Hematology-Absolute Neutrophil Count 5 (11.9%) 9 (18.8%) 9 (18.8%)

Liver/Hepatic

ALT (SGPT) 4(9.5%) 7 (14.6%) 13 (27.1%)
AST (SGOT) 6 (14.3%) 6 (12.5%) 10 (20.8%)

Total Bilirubin 0 (0.0%) 2 (4.2%) 0 (0.0%)

Renal-Creatinine 0 (0.0%) 2 (4.2%) 1(2.1%)
Chemistry-Albumin 19 (45.2%) 25 (52.1%) 24 (50.0%)

ART in Group 1 comprised no HBV active therapy and was comprised of zidovudine (ZDV) and intrapartum nevirapine. All women in Group

1 also received one week of daily emtricitabine (FTC) and tenofovir diisoproxyl fumarate (TDF). ART in Group 2 comprised single active HBV
therapy and was comprised of 3TC, ZDV, and Lopinavir/ritonavir (LPV/r); 3TC is the single HBV active agent. ART in Group 3 comprised dual
active HBV therapy and was comprised of 3TC, FTC, and LPV/r; 3TC and FTC are the two HBV active agents. HBV active agents are underlined

in the table.
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Table 4.

Maternal Grade 3 or 4 ALT or AST Elevations Antepartum (AP) and Post- Pregnancy

Hazard Ratio (95% CIl), Logrank P-value

(Primary) Group
o ) Total Incidence Rate . Group 2 (LPV/ Group 3 (LPV/r 3 (LPVir + FTC-
AP Randomization Cumulative Person (95% CI) per r+3TC+ZDV)) + FTC-TDF) vs TDF) vs Group 2
arm Events Years 100 PYp vsGroup 1 (no anti- Group 1 (no-anti (ITV/r +3fC +ZpDV)
(PY) HBV) (Ref) HBV) (Ref) (Ref)
Group 1 No anti- 2.05 (0.44, 14.31), 2.15 (0.46, 15.01), 1.05 (0.29, 3.77),
HBV 2 74.96 27(07,98) 0.38 0.35 0.94
Group 2 3TC 5 99.09 5.1(2.2,11.5)
Group 3 FTC-TDF 5 89.30 5.6 (2.5, 12.8)

Maternal Grade 3 or 4 ALT or AST Elevations in Antepartum Alone

Group 1 No anti- 1.52 (0.14, 33.06), 2.45 (0.31,

1 8.96 11.2 (3.5, 36.0) 2.80 (0.36, 56.68), 0.35

HBV 073 49.41), 0.42
Group 2 3TC 2 9.85 20.3 (8.9, 46.5)
28.8 (147,
Group 3 FTC-TDF 3 10.41 56.7)

ART in Group 1 comprised no HBV active therapy and was comprised of zidovudine (ZDV) and intrapartum nevirapine. All women in Group

1 also received one week of daily emtricitabine (FTC) and tenofovir diisoproxyl fumarate (TDF). ART in Group 2 comprised single active HBV
therapy and was comprised of 3TC, ZDV, and Lopinavir/ritonavir (LPV/r); 3TC is the single HBV active agent. ART in Group 3 comprised dual
active HBV therapy and was comprised of 3TC, FTC, and LPV/r; 3TC and FTC are the two HBV active agents. HBV active agents are underlined
in the table.
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