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ABSTRACT

Introduction: Physiologic changes during
pregnancy may impact the pharmacokinetics of
drugs. In addition, efficacy and safety/tolera-
bility concerns have been identified for some
antiretroviral agents.
Methods: Human immunodeficiency virus
(HIV)-1–infected pregnant women (18–
26 weeks gestation) receiving the non-nucle-
oside reverse transcriptase inhibitor rilpivirine
25 mg once daily were enrolled in this phase 3b,

open-label study examining the impact of
pregnancy on the pharmacokinetics of rilpivir-
ine when it is given in combination with other
antiretroviral agents. Blood samples (collected
over the 24-h dosing interval) to assess total and
unbound rilpivirine plasma concentrations
were obtained during the second and third tri-
mesters (24–28 and 34–38 weeks gestation,
respectively) and 6–12 weeks postpartum.
Pharmacokinetic parameters were derived using
noncompartmental analysis and compared
(pregnancy versus postpartum) using linear
mixed effects modeling. Antiviral and
immunologic response and safety were assessed.
Results: Nineteen women were enrolled; 15
had evaluable pharmacokinetic results. Total
rilpivirine exposure was 29–31% lower during
pregnancy versus postpartum; differences were
less pronounced for unbound (pharmacody-
namically active) rilpivirine. At study entry,
12/19 (63.2%) women were virologically sup-
pressed; 10/12 (83.3%) women were suppressed
at the postpartum visit. Twelve infants were
born to the 12 women who completed the study
(7 discontinued); no perinatal viral transmis-
sion was observed among 10 infants with
available data. Rilpivirine was generally safe and
well tolerated in women and infants exposed in
utero.
Conclusion: Despite decreased rilpivirine expo-
sure during pregnancy, treatment was effective
in preventing mother-to-child transmission and
suppressing HIV-1 RNA in pregnant women.
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Results suggest that rilpivirine 25 mg once daily,
as part of individualized combination antiretro-
viral therapy, may be an appropriate option for
HIV-1–infected pregnant women.
Trial Registration: ClinicalTrials.gov Identifier,
NCT00855335.

Keywords: HIV; Pharmacokinetics; Pregnancy;
Rilpivirine

INTRODUCTION

Combination antiretroviral therapy (cART) is
recommended for pregnant women with
human immunodeficiency virus (HIV)-1 infec-
tion to suppress virus replication and reduce the
risk of perinatal virus transmission [1, 2].
Because women experience physiologic changes
during pregnancy, it is important to assess the
potential impact on the pharmacokinetic
parameters of antiretroviral (ARV) agents [3].
Previous studies have demonstrated reduced
exposure to protease inhibitors during preg-
nancy [4–6], while exposures to the non-nucle-
oside reverse transcriptase inhibitors (NNRTIs)
nevirapine, efavirenz, etravirine, and rilpivirine
have been reported to be reduced, largely simi-
lar, or even increased compared with postpar-
tum [7–12].

Rilpivirine is approved for the treatment of
HIV-1 infection, as part of cART, in treatment-
naı̈ve individuals and, in most countries, is
restricted to those with HIV-1 RNA
B 100,000 copies/mL [13]. The efficacy and
safety of rilpivirine in nonpregnant, treatment-
naı̈ve adults with HIV-1 infection have been
demonstrated in 2 randomized, double-blinded,
active-controlled, phase 3 studies (ECHO and
THRIVE) [14, 15]. Other studies have demon-
strated that virologically suppressed,
HIV-1–infected subjects maintained virologic
suppression after switching to a rilpivirine-
containing complete regimen [either emtric-
itabine/rilpivirine/tenofovir disoproxil fuma-
rate (TDF) or emtricitabine/rilpivirine/tenofovir
alafenamide (TAF)] [16–18]. Current US
Department of Health and Human Services
(DHHS) guidelines [1] recommend the use of
rilpivirine in combination with emtricitabine

and TDF, or emtricitabine and TAF, in certain
clinical situations in nonpregnant, treatment-
naı̈ve adults with pretreatment HIV-1 RNA
\100,000 copies/mL and a CD4? count of
[200 cells/mm3.

Rilpivirine is currently recommended for the
treatment of HIV-1–infected pregnant women
in US Perinatal Guidelines (as an alternative
agent), and guidelines from the European AIDS
Clinical Society (EACS) support its continued
use during pregnancy [2, 19]. Animal studies
have shown no evidence of teratogenicity with
rilpivirine and, according to the Antiretroviral
Pregnancy Registry, for rilpivirine, ‘‘sufficient
numbers of first trimester exposures have been
monitored to detect at least a twofold increase
in risk of overall birth defects. No such increases
have been detected to date’’ [20]. Clinical
studies from the PANNA Network and
IMPAACT P1026s have demonstrated reduced
exposure to rilpivirine during pregnancy, but
no perinatal transmission has been observed
[11–13, 20].

In the present study, the pharmacokinetic
parameters of several ARV agents, including
rilpivirine, were evaluated during pregnancy
and postpartum. Antiviral activity, safety/toler-
ability, and infant outcomes were also assessed.
Results from the rilpivirine treatment arm are
reported here; results from other treatment
arms have been reported previously [5, 6, 9].

METHODS

Study Design and Treatment

HIV-1–infected pregnant women at least
18 years of age were enrolled in this phase 3b,
multicenter, open-label study to assess the
influence of pregnancy on the pharmacokinetic
parameters of ARV agents, including darunavir
boosted by ritonavir [twice-daily (bid) and once-
daily (qd) regimens] or cobicistat (qd), etravir-
ine (bid), and rilpivirine (qd), as part of cART
(ClinicalTrials.gov Identifier: NCT00855335).

Treatment in the rilpivirine arm included
rilpivirine 25 mg qd, in combination with other
ARVs, administered as either a combination of
separate agents (EDURANT�; Janssen
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Therapeutics) or as part of the complete regi-
men rilpivirine/emtricitabine/TDF (COM-
PLERA�; Gilead Sciences) [13, 21]. Rilpivirine
was dispensed to subjects under the supervision
of the investigator, a qualified member of the
investigational staff, or by a hospital/clinic
pharmacist. Rilpivirine was taken with a meal.
Eligible subjects were HIV-1–infected women in
the second trimester of pregnancy (18–26 weeks
gestation) and receiving rilpivirine 25 mg qd as
part of their ARV regimen at the time of study
entry. For women receiving rilpivirine as part of
their first line of therapy (as a single agent in
combination with other ARVs or as part of the
complete regimen rilpivirine/emtricitabine/
TDF), they must have had pretreatment HIV-1
RNA \100,000 copies/mL, no evidence of
specific NNRTI resistance-associated mutations
(RAMs; K101E, K101P, E138A, E138G, E138K,
E138R, E138Q, V179L, Y181C, Y181I, Y181V,
H221Y, F227C, M230I or M230L, or the com-
bination of K103N and L100I), and been using
rilpivirine in combination with two active
nucleos(t)ides. For women receiving rilpivirine
as part of the complete regimen rilpivirine/
emtricitabine/TDF and treatment-experienced
(i.e., switched from another ARV regimen), they
must have had no history of virologic failure,
been virologically suppressed for C 6 months
prior to switching to rilpivirine/emtricitabine/
TDF, been on their first or second ARV regimen
prior to switching to rilpivirine/emtricitabine/
TDF, and have no current or past history of
resistance to rilpivirine, emtricitabine, or TDF.
Additional eligibility criteria included a normal
obstetrical exam within 2 weeks of the screen-
ing visit, a normal fetal ultrasound, receiving
care for pregnancy and HIV management from
an obstetrician and/or primary HIV healthcare
provider and agreed to continue doing so for
the duration of the study, willing to remain on
rilpivirine and a background regimen for the
duration of the study (including 12 weeks
postpartum), and able to comply with the pro-
tocol requirements.

Exclusion criteria included active acquired
immunodeficiency syndrome (AIDS)–defining
illness (except stable, cutaneous Kaposi sarcoma
or wasting syndrome caused by HIV infection);
presence of newly diagnosed HIV-related

opportunistic infection or any medical condi-
tion requiring acute therapy; use of certain
concomitant medications; use of disallowed
medication per the current prescribing infor-
mation (as appropriate) for rilpivirine and the
ARV background regimen; use of an investiga-
tional agent within 90 days prior to screening;
any current obstetrical complication; any
known fetal anomaly; uncontrolled diabetes
mellitus type 1 or 2, or gestational diabetes;
untreated hypothyroidism or hyperthyroidism;
certain hepatic abnormalities; certain labora-
tory abnormalities; neurological condition
requiring medication; current alcohol or recre-
ational drug use; and any condition that could
compromise the subject’s safety or adherence to
the protocol.

Adherence to study medications was assessed
based on 4-day recall, pill counts, maintenance
of adequate medication dispensing, and return
records of all medications provided.

The primary objective of this analysis was to
compare rilpivirine pharmacokinetic parame-
ters during the second and third trimesters of
pregnancy to those postpartum. Secondary
objectives were to evaluate antiviral activity,
safety, and tolerability of rilpivirine-based ARV
regimens during pregnancy and postpartum; to
compare rilpivirine concentrations between
plasma and cord blood samples at the time of
delivery; and to assess outcomes for infants of
women treated with rilpivirine during
pregnancy.

All subjects provided written informed con-
sent to participate in this study. The study was
conducted in accordance with the ethical prin-
ciples that have their origin in the 1964 Decla-
ration of Helsinki, and its later amendments,
and is consistent with Good Clinical Practices
and applicable regulatory requirements. The
study protocol and amendments were reviewed
by an independent ethics committee or insti-
tutional review board.

Pharmacokinetic Evaluations

Blood samples were collected over the 24-h
dosing interval to assess the plasma pharma-
cokinetics of total and unbound rilpivirine.
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Pharmacokinetic evaluations occurred at clinic
visits during the second and third trimesters of
pregnancy (24–28 and 34–38 weeks gestation,
respectively) and 6–12 weeks postpartum; dur-
ing these visits, study staff observed subjects’
intake of rilpivirine. Matching cord blood and
maternal plasma samples were taken at the
intrapartum visit (when feasible). Plasma con-
centrations of rilpivirine were determined using
a validated, specific, and sensitive liquid chro-
matography mass spectrometry/mass spec-
trometry (LC–MS/MS) method. The fraction of
unbound rilpivirine was determined via sepa-
ration through dialysis of pooled (per subject
and per pharmacokinetic visit) plasma samples
and LC–MS/MS of the fractions. Pharmacoki-
netic parameters were derived using noncom-
partmental analysis (model 200, extravascular
input, plasma data; PhoenixTM WinNonlin�,
v.6.2.1; Tripos LP, St. Louis, MO, USA) and
included area under the plasma concentration
versus time curve from time of administration
to 24 h postdose (AUC24h), maximum plasma
concentration (Cmax), minimum plasma con-
centration (Cmin), observed plasma concentra-
tion prior to the beginning of a dosing interval
(C0h), and time to reach the maximum plasma
concentration (tmax).

Antiviral Activity and Safety/Tolerability

Antiviral response (defined as HIV-1 RNA
\50 copies/mL), immunologic response, and
safety/tolerability were evaluated at each study
visit, beginning with the baseline visit at 18–
26 weeks gestation. Immunologic response was
reported as CD4? percentage, in lieu of absolute
CD4? count, because CD4? percentage has
been reported to be more stable in HIV-1–neg-
ative women during pregnancy compared with
the 12-week postdelivery period [22]. Labora-
tory parameters included albumin and a1-acid
glycoprotein; concentrations of these plasma
proteins are typically reduced during pregnancy
due to hemodilution [23] and rilpivirine is
highly bound to plasma proteins [13].

Statistical Analyses

Rilpivirine pharmacokinetic parameters (total
and unbound) were summarized per exposure
period [second and third trimesters (tests) and
postpartum (reference)] and compared between
pregnancy and postpartum using linear mixed
effects modeling. Efficacy and safety data were
summarized using descriptive statistics; no
comparisons across exposure periods were
performed.

RESULTS

Subject Disposition

A total of 19 women were enrolled in the rilpi-
virine arm of the study and all received rilpi-
virine 25 mg qd (intent-to-treat population).
Fifteen of the 19 women (79%) had C 1 phar-
macokinetic sample taken, and were thus
included in the pharmacokinetic population.
Evaluable pharmacokinetic results were avail-
able for 15, 13, and 11 women for the second
trimester, third trimester, and postpartum vis-
its, respectively. Twelve of the 19 women (63%)
completed the study; reasons for discontinua-
tion of the remaining 7 women included:
pregnancy terminated (n = 1), did not fulfill all
inclusion/exclusion criteria [n = 2 (due to
exclusionary laboratory result and preexisting
rilpivirine RAMs)], lost to follow-up (n = 1),
noncompliant (n = 1), withdrew consent
(n = 1), and other [n = 1 (woman had suspected
virologic failure, but was suppressed at the
withdrawal visit)]. All 12 women who com-
pleted the study gave birth to 1 infant each;
HIV-1 infection data were available for 10 of
these infants.

Subject Population

The median (range) age of the women at
screening was 26 (21–36) years, 17 (90%)
women were black or African American, 12
(63%) had HIV-1 RNA \50 copies/mL, the
median (range) HIV-1 RNA level was 1.69
(1.3–3.4) log10 copies/mL, the median (range)
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CD4? count was 427.0 (16–1296) cells/mm3,
and the median (range) time since conception
was 158 (137–190) days (Table 1). Per the

inclusion criteria, all women were taking rilpi-
virine 25 mg qd at baseline; 3 (16%) women
used rilpivirine as a single agent in combination

Table 1 Baseline demographic and disease characteristics

Baseline characteristics n 5 19

Demographic characteristics

Age at screening, median (range) (years) 26 (21–36)

Race/ethnicity, n (%)

White 1 (5)

Black or African American 17 (90)

Hispanic 1 (5)

BMI, median (range) (kg/m2) 31 (22–56)

First pregnancy, n (%)

No 12 (63)

Yes 7 (37)

Time since conception, median (range) (days) 158 (137–190)

Disease characteristics

Known duration of HIV infection, median (range) (years) 0.5 (0.2–12.8)

HIV-1 RNA at baseline (copies/mL), n (%)

\50 12 (63)

50 to\400 4 (21)

400 to\1000 1 (5)

C 1000 2 (11)

CD4? count at baseline (cells/mm3), n (%)

\50 1 (5)

50 to\100 0

100 to\200 2 (11)

200 to\350 5 (26)

C 350 11 (58)

Combination ARVs used with rilpivirine at baseline, n (%)a

Emtricitabine ? TDF 10 (53)

Emtricitabine ? TDF ? zidovudine 8 (42)

Lamivudine ? zidovudine 1 (5)

BMI body mass index, HIV human immunodeficiency virus, ARV antiretroviral, TDF tenofovir disoproxil fumarate
a Sixteen women used the complete regimen rilpivirine/emtricitabine/TDF and 3 women used rilpivirine as a single agent
in combination with other ARVs
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with other ARVs and 16 (84%) women used the
complete regimen rilpivirine/emtricitabine/
TDF. Among the 16 women who used the
complete regimen, 3 (19%) were treatment-
experienced and virologically suppressed (with-
out previous virologic failure) when they swit-
ched to rilpivirine/emtricitabine/TDF, and 13
(81%) used the complete regimen as their first
line of therapy. Among all women, background
regimens included emtricitabine and TDF
[n = 10 (53%)]; emtricitabine, TDF, and zidovu-
dine [n = 8 (42%)]; and lamivudine and zidovu-
dine [n = 1 (5%)]. All 9 (47%) women who were
using zidovudine were enrolled at a single study
site and started cART with oral zidovudine as a
standard-of-care practice (i.e., zidovudine was
not added to the regimen due to suspected
virologic failure). The mean (standard error)
duration of rilpivirine intake in the study was
17.7 (2.1) weeks [11.8 (1.2) weeks prebirth and
9.2 (0.5) weeks postbirth]. The mean (standard
error) percentage of rilpivirine doses reported to
be taken in the 4 days preceding a visit ranged
from 95% (5.0) to 100% throughout the study.

Pharmacokinetics

Total rilpivirine plasma concentrations over the
entire 24-h dosing interval were lower during
pregnancy than postpartum, and comparable
between the second and third trimesters of
pregnancy (Fig. 1). Correspondingly, mean val-
ues for total rilpivirine C0h, Cmin, Cmax, and
AUC24h were similar during the second and
third trimesters of pregnancy, and these values
were lower than those during the postpartum
period (Table 2). Compared with postpartum,
total rilpivirine AUC24h was 29% and 31% lower
during the second and third trimesters of preg-
nancy, respectively, and Cmax was 21% and 20%
lower during the second and third trimesters of
pregnancy, respectively. The decrease in
unbound rilpivirine exposure during pregnancy
was less pronounced than for total rilpivirine.
Compared with postpartum, unbound rilpivir-
ine AUC24h was 25% and 22% lower during the
second and third trimesters of pregnancy,
respectively, and Cmax was 15% and 10% lower
during the second and third trimesters of

pregnancy, respectively. Median tmax was 4.00 h
at all 3 time points during pregnancy and
postpartum.

For Cmin, the statistical comparisons of total
and unbound rilpivirine values during preg-
nancy versus postpartum were carried out both
without and with 2 values that were below the
limit of quantification (BLQ), which is indica-
tive of nonadherence; 1 woman had a Cmin

value BLQ at the second trimester visit (reported
adherence was 75% in the 4 days prior to the
visit) and 1 woman had a Cmin value BLQ at the
postpartum visit (reported adherence was 100%
in the 4 days prior to the visit). Excluding the
Cmin values that were BLQ, compared with
postpartum, total rilpivirine Cmin was 35% and
42% lower during the second and third trime-
sters of pregnancy, respectively; unbound Cmin

was 32% and 36% lower during the second and
third trimesters of pregnancy, respectively
(Table 2). Including the Cmin values that were
BLQ, compared with postpartum, the 90%
confidence intervals around the least squares
mean ratios were very wide; total rilpivirine
Cmin was 24% and 4% lower during the second
and third trimesters of pregnancy, respectively,
and unbound Cmin was 17% lower and 12%
higher during the second and third trimesters of
pregnancy, respectively.

Individual cord/maternal plasma ratios of
total rilpivirine on the day of delivery were
analyzed in 8 women; the median ratio was 0.55
(range: 0.43-0.98).

Fig. 1 Mean (±SD) plasma concentration–time profiles
of total rilpivirine during pregnancy and postpartum over
the 24-h dosing interval. SD standard deviation
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Fig. 2 Antiviral activity over time, as assessed by a HIV-1
RNA* and b CD4? percentage during pregnancy and
postpartum. HIV-1 human immunodeficiency virus-1, qd
once daily, ARV antiretroviral. *For each time point,
percentages may not total 100% due to rounding. �The

baseline visit occurred at 18–26 weeks gestation; per the
inclusion criteria, eligible subjects were receiving rilpivirine
25 mg qd as part of their ARV regimen at the time of
study entry
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Efficacy

Among the 10 infants with available data, no
perinatal viral transmission was observed.

At baseline, 12 of 19 (63%) women were
virologically suppressed. Viral suppression was
reached or maintained during the study in 13 of
14 (93%) women with available data at the
second trimester visit, 13 of 13 (100%) at the
third trimester visit, and 10 of 12 (83%) at the
end-of-study visit (6–12 weeks postpartum visit;
Fig. 2a). Though the sample size was small, the
addition of zidovudine to the background regi-
men did not appear to have an impact on
virologic suppression data; of the 10 women
who were suppressed at study completion, 3
used zidovudine in their background regimen
and 7 did not use zidovudine. For the 2 women
who were not suppressed at the end of study
visit, both used a background regimen of
emtricitabine, TDF, and zidovudine. One of
these women was suppressed at baseline and all
visits during pregnancy, but had an HIV-1 RNA
level of 9640 copies/mL at the 2–5 weeks post-
partum visit and an HIV-1 RNA level of
50 copies/mL at the 6–12 weeks postpartum
visit; this woman did not meet the criteria for
virologic failure. The other woman who was not
suppressed at the end of study visit had viro-
logic failure postpartum (i.e., 2 consecutive
HIV-1 RNA measurements of [200 copies/mL
after reaching HIV-1 RNA\50 copies/mL) and
suspected nonadherence postpartum (at the
6–12 weeks postpartum visit, the rilpivirine
predose concentration was BLQ, while it was
155 and 131 ng/mL at the second and third
trimester visits, respectively).

As noted previously, 1 woman withdrew
from the study due to suspected virologic failure
(background regimen: emtricitabine and TDF).
Virologic failure was suspected due to HIV-1
RNA levels that did not decrease by C 0.5 log
4 weeks after baseline. Moreover, the rilpivirine
predose concentration at the second trimester
visit was BLQ, and thus indicative of nonad-
herence. This woman was subsequently sup-
pressed at the time of withdrawal with an HIV-1
RNA level of 36 copies/mL. For the 2 women
with (suspected) virologic failure, no resistance
test results were available at the time of failure.

Median CD4? percentage, which is reported
in lieu of absolute CD4? count (see ‘‘Methods’’),
increased over time (Fig. 2b).

Safety/Tolerability

Nine of 19 women (47%) experienced C 1
adverse event (AE); none of the AEs were con-
sidered by the investigator to be at least possibly
related to the study medication and none led to
study discontinuation (Table 3). The most
common AEs (occurring in [1 woman) were
chorioamnionitis [n = 3 (16%)] and vaginal
discharge [n = 2 (11%)]. There was 1 case of
premature labor (delivery at 34 weeks gesta-
tion). In total, 4 women experienced C 1 serious
AE (SAE). The SAEs included blurred vision,
sepsis, chorioamnionitis, intrauterine death,
preeclampsia, and premature labor [each in 1
subject except chorioamnionitis (n = 2)]; none
were considered by the investigator to be at
least possibly related to the study medication.
One woman experienced chorioamnionitis
associated with sepsis and intrauterine death of
the fetus (all grade 3 in severity); this woman
was withdrawn from the study due to termi-
nated pregnancy.

Serum albumin and a1-acid glycoprotein
concentrations were evaluated in 19 women at
baseline, 15 at the second trimester visit, 13 at
the third trimester visit, and 12 at the 6–
12 weeks postpartum visit. Mean albumin

Table 3 Summary of AEs

Incidence, n (%) n5 19

Any AE 9 (47)

Any AE considered at least possibly related to

study medication

0

Any AE leading to discontinuation 0

Any SAE 4 (21)

Any grade 3 or 4 AE 1 (5)

Most common AEs (occurring in[1 woman)

Chorioamnionitis 3 (16)

Vaginal discharge 2 (11)

AE adverse event, SAE serious adverse event
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concentrations were 32.8 g/L (baseline), 31.6 g/
L (second trimester), 29.6 g/L (third trimester),
and 39.0 g/L (6–12 weeks postpartum). Mean a1-
acid glycoprotein concentrations were
605.8 mg/L (baseline), 600.0 mg/L (second tri-
mester), 603.1 mg/L (third trimester), and
955.0 mg/L (6–12 weeks postpartum).

Seven of the 12 infants (58%) born to women
who completed the study experienced C 1 AE,
all of which were grade 1 or 2 in severity; none
of the AEs were considered by the investigator
to be related to study medication or HIV infec-
tion. The most common AEs (occurring in[1
infant) were exomphalos [n = 2 (17%)] and
neonatal vomiting [n = 2 (17%)]. Six (50%)
infants experienced C 1 SAE. These SAEs inclu-
ded talipes, ventricular septal defect, neonatal
vomiting, neonatal fever, neonatal sepsis,
medical observation, premature baby, and
neonatal respiratory distress syndrome; each
was reported in a single infant, except neonatal
vomiting [n = 2 (17%)], and none were consid-
ered by the investigator to be related to HIV
infection.

DISCUSSION

Findings from the present study examining ARV
pharmacokinetics in HIV-1–infected women
demonstrated that exposure to rilpivirine is
reduced during pregnancy compared with
postpartum. Rilpivirine exposure was similar
during the second and third trimesters of preg-
nancy. Compared with total rilpivirine, the
reduction in exposure during pregnancy was
less pronounced for unbound (pharmacody-
namically active) rilpivirine. Despite the
decrease during pregnancy, total rilpivirine
AUC24h during each of the 3 time points (sec-
ond and third trimesters of pregnancy and
postpartum) was in the range of those observed
in nonpregnant adults administered rilpivirine
25 mg qd (mean ± standard deviation
2235 ± 851 ng�h/mL) [13]. Similar decreases in
total rilpivirine exposure during pregnancy
have also been observed previously, including
one study in which rilpivirine exposure (AUC)
was 23% lower during the second trimester of
pregnancy compared with postpartum and 20%

lower during the third trimester of pregnancy
compared with postpartum [11, 12]. Apart from
general physiologic changes that occur during
pregnancy, these decreases in rilpivirine expo-
sure during pregnancy are likely, at least partly,
related to the metabolism of rilpivirine by the
cytochrome P450 enzyme CYP34A, as the
activity of this enzyme is increased during
pregnancy [1, 3, 13].

The earlier evaluations of rilpivirine phar-
macokinetics during pregnancy focused only on
total rilpivirine [11, 12]. In the current study,
which included assessment of unbound (phar-
macodynamically active) rilpivirine, the
decreases in exposure seen during pregnancy
were less pronounced for unbound rilpivirine
compared with total rilpivirine, although the
differences were limited. Rilpivirine is approxi-
mately 99.7% bound to plasma proteins, pri-
marily albumin [13]; however, changes in
plasma protein content during pregnancy only
had a limited impact on the fraction of
unbound rilpivirine.

Rilpivirine had a favorable safety/tolerability
profile in pregnant women; none of the mater-
nal AEs were considered by the investigator to
be at least possibly related to study medication
and there were no discontinuations due to an
AE. Importantly, despite decreased rilpivirine
exposure during pregnancy, treatment was
effective in suppressing HIV-1 infection in
pregnant women and preventing mother-to-
child transmission. No perinatal virus trans-
mission was observed for any of the 10 infants
with available data, consistent with previous
studies [11, 12]. Individual cord/maternal
plasma ratios of total rilpivirine on the day of
delivery were also in the range of previous
observations [median (range) 0.55 (0.3–0.8)]
[12]. Moreover, rilpivirine was generally safe
and well tolerated in infants; all infant AEs were
mild in severity and none were considered by
the investigator to be related to study medica-
tion or HIV infection. These results are similar
to those of previous clinical studies assessing
rilpivirine exposure in pregnant women.

This study was limited in some ways. The
population size was small and data collection
began after the first trimester of pregnancy. In
addition, study medication administration was
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only observed on days in which women visited
the clinic, and thus adherence during the study
may have been incomplete for some women.

CONCLUSION

In summary, these study findings demonstrated
that rilpivirine exposure was lower during
pregnancy compared with postpartum, and the
decrease was less pronounced for unbound ril-
pivirine compared with total rilpivirine. Despite
this decrease in exposure, treatment with rilpi-
virine 25 mg qd was effective in preventing
mother-to-child virus transmission and in sup-
pressing HIV-1 RNA in pregnant women in this
study. Rilpivirine was generally safe and well
tolerated in both women and their infants
during pregnancy. Similar findings have been
reported in other studies with rilpivirine in
pregnant women [11, 12]. Together, these
results suggest that rilpivirine 25 mg qd, as part
of individualized cART, may be an appropriate
option for HIV-1–infected pregnant women
with close virologic monitoring.
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these findings should provide some assurance
when counseling patients. However, potential
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