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Abstract

Background: Rilpivirine pharmacokinetics are defined by its absorption, distribution,
metabolism, and excretion. Pregnancy can affect these factors by changes in cardiac output,
protein binding, volume of distribution, and cytochrome P450 (CYP) 3A4 activity. Rilpivirine is
metabolized by CYP3A4. The impact of pregnancy on rilpivirine pharmacokinetics is largely
unknown.

Methods: IMPAACT P1026s is a multicenter, non-blinded, prospective study evaluating
antiretroviral pharmacokinetics in HIV-infected pregnant women that included a cohort receiving
rilpivirine 25mg once daily as part of their combination antiretrovirals for clinical care. Thirty-two
women were enrolled in this study. Intensive PK sampling was performed at steady state during
the second trimester, third trimester and postpartum. Maternal and umbilical cord blood samples
were obtained at delivery. Plasma rilpivirine concentration was measured using liquid
chromatography-mass spectrometry; lower limit of quantitation was 10 ng/mL.

Results: Median (range) AUCp.4 were 1969 (867-4987, n=15), 1669 (556-4312, n=28) and
2387 (188-6736, n=28) ng*hr/mL in the second trimester, third trimester and postpartum,
respectively (p<0.05 for either trimester vs postpartum). Median (range) C,4 were 63 (37-225,
n=17), 56 (<10-181, n=30), and 81 (<10-299, n=28) ng/mL (p<0.05 for either trimester vs
postpartum). High variability in pharmacokinetic parameters was observed between subjects.
Median (range) cord blood/maternal concentration ratio was 0.55 (0.4—0.8, n=9). Delivery HIV-1
RNA was < 50 copies/mL in 70% and < 400 copies/mL in 90% of women. C,, were significantly
lower at 14 visits with detectable HIV-1 RNA compared to 62 visits with undetectable HIV-1
RNA, 30 (<10 — 93) versus 63 (15 — 199) ng/mL (p=0.0004). Ci» was below the protein-binding
adjusted ECgqy concentration (12.2 ng/mL) at 4 visits in 3 of 31 women (10%).

Conclusions: Rilpivirine exposure is lower during pregnancy compared to postpartum, and
highly variable. Ninety percent of women had minimum concentrations above the protein-

binding adjusted ECqy for rilpivirine.
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Introduction

The number of newly infected children in 2013 was estimated at 240,000 and has
decreased by 40% since 2009 due to more effective use of antiretroviral therapy and expansion
of preventative mother-to-child transmission programs.[1] Pregnhant women infected with HIV
need to receive antiretroviral drugs both for their own health and to prevent mother-to-child
transmission of HIV. Current US Department of Health and Human Services guidelines
recommend that all antiretroviral naive pregnant women receive a combination antiretroviral
regimen including two nucleoside reverse transcriptase inhibitors and either a protease inhibitor,
an integrase strand transfer inhibitor or a nonnucleoside reverse transcriptase inhibitor
(NNRTI).[2, 3] Rilpivirine (Edurant) is a second generation NNRTI licensed for use in
antiretroviral naive adults with HIV-1 RNA less than 100,000 copies/mL.[3] Rilpivirine is dosed
as a once daily, single-tablet regimen, either as an individual tablet or co-formulated with
tenofovir-DF and emtricitabine.

During pregnancy, physiological changes occur which can impact systemic drug
exposure and standard antiretroviral doses may result in reduced drug exposure. This has been
seen for all protease inhibitors studied in pregnancy.[4] However, reduced or unchanged drug
exposure was seen in some NNRTI, such as nevirapine and efavirenz, and increased drug
exposure was seen in etravirine.[18-21] Examples of these physiological changes include
increased cardiac output, increased volume of distribution, decreased protein binding, and
altered cytochrome P450 activities.[5] Cytochrome P450 3A4 activity is increased by 35-38%
during all stages of pregnancy.[17] As a result, use of standard antiretroviral doses in pregnant
women may not be sufficient to suppress viral replication. Since rilpivirine is a substrate of
cytochrome P450 3A4, the impact of pregnancy on rilpivirine exposure may be clinically
significant.

Although rilpivirine is being used in HIV-infected pregnant women, no data are available
describing rilpivirine pharmacokinetics and safety in this population. This study was designed to
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describe rilpivirine exposure during pregnancy and postpartum, and to evaluate transplacental

passage of rilpivirine.

Methods
Study Design

Data were collected as part of International Maternal Pediatric Adolescent AIDS Clinical
Trials (IMPAACT) Protocol 1026s (P1026s), an ongoing, multicenter, multi-arm, open-label
prospective study evaluating the pharmacokinetics of clinically prescribed antiretrovirals in
pregnant HIV-infected women [Clincialtrials.gov identifier NCT00042289]. HIV infected
pregnant women receiving rilpivirine 25 mg orally once daily as part of clinical care before the
beginning of the 35" week of pregnancy were eligible to enroll in the rilpivirine arm. Subjects
received antiretroviral medications prescribed by their clinical care providers and all
antiretrovirals were dispensed by local pharmacies. The choice of additional antiretrovirals and
duration of treatment were determined by each subject and her clinical care provider. Subjects
received rilpivirine for at least 2 weeks prior to pharmacokinetic sampling and planned to
continue rilpivirine until at least 6 weeks postpartum. Maternal exclusion criteria were: current
use of medications known to interfere with rilpivirine disposition, for example, dexamethasone,
omeprazole, phenytoin, etc., multiple gestations, or clinical or laboratory toxicity that, in the
opinion of the site investigator, would be likely to require a change in the antiretroviral regimen
during the study. No requirements of HIV-1 RNA suppression were needed for enroliment.
Local institutional review boards approved P1026s at all participating sites, and the study
followed all relevant human subjects research guidelines. All subjects provided signed informed
consent prior to participation.

Mothers and their infants continued on the study until 6 months after delivery. Infant HIV

status was evaluated at 24 weeks of life by physical exam and chart abstraction. Intensive 24-



hour rilpivirine pharmacokinetic sampling was performed during the second trimester if feasible,

the third trimester and again postpartum.

Clinical and laboratory monitoring

HIV-related laboratory testing was performed as part of the study, if not available from
routine clinical care. Maternal clinical data included in this analysis were age, ethnicity, weight,
concomitant medications, CD4+ lymphocyte count and plasma HIV-1 RNA. Plasma HIV-1 RNA
assays were done locally with lower limits of detection ranging from less than 20 copies/mL to
less than 400 copies/mL. Maternal clinical toxicities were assessed through clinical evaluations
of history and physical examination. Toxicity was assessed by monitoring maternal alanine
aminotransferase, aspartate aminotransferase, creatinine, BUN, albumin, bilirubin, and
hemoglobin on each pharmacokinetic sampling day and at delivery. Infant birth weight,
gestational age at birth, and HIV infection status data were collected. Infants received physical
examinations after birth and infant laboratory evaluations were done only as clinically indicated.
Toxicity reports were reviewed by the study team on monthly conference calls, and the patient’s
care provider was responsible for toxicity management. The Division of AIDS (DAIDS)/NIAID
Toxicity Table for Grading Severity of Adult Adverse Experiences was used to report adverse
events for study subjects.[7] All toxicities were followed through to resolution or 24 weeks

postpartum.

Sample collection and drug assays

Plasma samples were drawn during the second trimester, third trimester and postpartum
pharmacokinetic evaluation visits. Blood samples were drawn at pre-dose and 1, 2, 4, 6, 8, 12,
and 24 hours after an observed dose. On the day of sampling, rilpivirine was given with a meal
consisting of at least 500 calories. In addition, a single maternal plasma sample and an

umbilical cord sample after the cord was clamped were collected at delivery. Samples obtained



during pregnancy were assayed and each subject’s care provider was notified of the subject’s
rilpivirine plasma concentrations and AUC within two weeks of collection. Individual care
providers could elect a dosing modification if the AUC was below 880 ng*hr/mL, the 10"

percentile rilpivirine AUC in non-pregnant adults.[6]

Rilpivirine concentrations in plasma were measured by the University of California, San
Diego IMPAACT Pharmacology Laboratory using high performance liquid chromatography with
UV detection. Mean recovery of drug from plasma was 99.1%. The method was linear over the
concentration range of 10 to 2560 ng/mL, with a lower limit of quantitation of 10 ng/mL. Linearity
was evaluated over three days, and had an average correlation coefficient of 0.9992 from three
curves. For all validation samples, the between assay precision and accuracy ranged from 4.06
to 9.04 % coefficient of variation, and -9.39 to 7.62 % deviation, respectively. Rilpivirine is stable

in plasma stored at -70°C for 2 years.

Pharmacokinetic analyses

The pharmacokinetic parameters during pregnancy and postpartum for each patient
were determined using standard non-compartmental methods. The pre-dose concentration (Cy),
maximum concentration (Cnax), and time of maximum concentration (Tyax) Were directly
observed. Cn.xWas defined as highest concentration after the observed dose (time = 0). For
concentrations below the assay limit of detection, a value of one-half of the detection limit was
used in the calculations. The area under the concentration time curve from 0-24 hours (AUCg.24)
was estimated using the trapezoidal rule. The terminal slope (A;) was calculated from declining
concentrations at the end of the dose interval. The apparent oral clearance (CL/F) was
calculated by dose (25mg) divided by AUC,.,4. The apparent volume of distribution (V4/F) was

determined by CL/F divided by A,.



Statistical analyses

Target enrollment for the rilpivirine arm of P1026s was at least 25 women with evaluable
third trimester pharmacokinetic data. Enroliment was allowed to continue until evaluable
pharmacokinetic data from 12 women during the second trimester were available. To prevent
ongoing enrollment of subjects receiving inadequate dosing, enrollment was to be stopped early
if 6 study subjects had third trimester rilpivirine AUC,.o4 below 880 ng*hr/mL, which is the
estimated 10" percentile AUC for non-pregnant adults.

Rilpivirine pharmacokinetic parameters during second and third trimester, second
trimester and postpartum, and third trimester and postpartum were compared at the within
subject level using the Wilcoxon signed-rank test, with a two-sided p < 0.05 considered
statistically significant. Descriptive statistics were calculated for pharmacokinetic parameters of
interest during each study period. Within-subject geometric mean ratios and 90% confidence
intervals based on the student’s t distribution were calculated for pharmacokinetic parameters
between time periods. Minimum concentrations were compared between visits with detectable
versus undetectable HIV-1 RNA with the Wilcoxon rank-sum test. Statistical analyses were
conducted using Excel © (Microsoft, Redmond, WA) and STATA © (Statacorp, College Station,

TX).

Results
Characteristics

This study enrolled a total of 32 women between May 2013 and February 2015.
Nineteen women in the second trimester (one woman only had second trimester data available),
31 in the third trimester, and 28 women postpartum completed pharmacokinetic sampling.
Plasma HIV-1 RNA at delivery was < 50 copies/mL in 21 of 30 subjects (70%) and < 400
copies/mL in 27 of 30 subjects (90%). Table 1 summarizes the clinical characteristics of the
women and their pregnancy outcomes.
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Rilpivirine exposure

Rilpivirine pharmacokinetic parameters with standard adult dosing are presented in
Table 2. Rilpivirine median concentration versus time curves for second trimester, third
trimester, and postpartum are presented in Figure 1. Absorption lags were noted when 1 hour
post-dose rilpivirine concentration was less than pre-dose concentration (Figure 1). Lags were
observed in 9 of 18 (50%) women during the second trimester, 13 of 30 (43%) during the third
trimester, and 11 of 28 (39%) during postpartum.

Rilpivirine median (range) AUC,.,4 during second trimester, third trimester, and
postpartum were 1969 (867 to 4987), 1669 (556 to 4312), and 2387 (188 to 6736) ng*hr/mL.
Within-subject comparisons of AUC, »4 showed statistically significant differences between
second trimester and postpartum (p=0.048) and third trimester and postpartum (p=0.012; Figure
2). No significant difference was seen between second and third trimester (p=0.272). Rilpivirine
AUC,.»4 could not be estimated in three women in the second trimester and in two women in the
third trimester because several samples from each of their profiles could not be quantitated due
to assay technical or interference issues which were subsequently resolved. Rilpivirine was
below the AUC,.,, 10" percentile target in 1 of 15 (7%) women during the second trimester, 2 of
28 (7%) during the third trimester, and 3 of 28 (11%) postpartum. Second and third trimester Cy4
were significantly lower when compared to postpartum (p=0.013 and 0.003; Figure 3). One
woman in the third trimester and a different woman postpartum had an observed C,4 below
detection (<10 ng/mL). Two women in the third trimester had C, below detection. One of these
women also had the C,4 below detection, after the observed dose, and appeared to have poor
absorption, high clearance or a combination. This woman had much higher concentrations at all
time points postpartum. The second woman with the C, below detection had a C,4 of 24 ng/mL.
The lower Co may have indicated poor adherence. However, this woman also had
concentrations below detection at the postpartum visit at Cy and after the observed dose at Cq
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through C,4. Whether this woman'’s low concentrations were due to pharmacokinetics or poor
adherence is unclear. Postpartum, one additional woman had a C, below detection, with a Cy,4
of 72 ng/mL, suggesting poor adherence. Oral clearance was significantly higher in the third
trimester compared to postpartum (p=0.04). No other significant differences were seen in
pharmacokinetic parameters during pregnancy compared to postpartum. Parameters were
significantly increased (Cy) or decreased (V4/F) in the second trimester compared to the third
trimester.

Ten women at 14 study visits had detectable HIV-1 RNA: 2 in the second trimester, 4 in
the third trimester, and 6 postpartum. Median (range) minimum plasma concentrations were 30
ng/mL (<10 — 93) at the 14 visits with detectable HIV-1 RNA compared to 63 ng/mL (15 — 199)
at the 62 visits with undetectable HIV-1 RNA (p=0.0004).

One subject was on concomitant darunavir/ritonavir, which is expected to increase
rilpivirine exposure. This subject’s rilpivirine AUC in the second trimester was approximately six
times higher than the median AUC in this study (12401 versus 1969 ng*hr/mL). Her third
trimester AUC was double the median value (3602 versus 1669 ng*hr/mL). Her trough
concentrations followed a similar pattern. This subject’s data were excluded from statistical
analyses, Table 2, Table 3, and Figure 1. This subject did not complete a postpartum visit. No
other subjects were taking concomitant antiretrovirals expected to interact with rilpivirine.

Rilpivirine pharmacokinetic parameters were highly variable between subjects. During
second trimester, third trimester, and postpartum, CL/F ranged from 5 to 29, 6 to 45, and 4 to
133 L/hr. AUC,.,4 ranged from 867 to 4987, 556 to 4312, and 188 to 6736 ng*hr/mL,
respectively. The elimination phase was not clear (the last observed concentration was greater
than the prior concentration, and no consistent decline in concentrations was observed) in 4 of
18 (22.2%) women during second trimester, 4 of 30 (13.3%) during third trimester, and 6 of 28

(21.4%) during postpartum, so A, was not estimated for those profiles. Additional time points
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prior to the 12 and 24 hour post-dose samples were used to estimate A, in 1 of 18 (5.5%) during
second trimester, 4 of 30 (13.3%) during third trimester, and 6 of 28 (21.4%) during postpartum.
Maternal plasma and umbilical cord samples were collected at delivery for 9 women.
One subject had maternal plasma and umbilical cord sample below the assay detection limit.
The median (range) for maternal plasma and umbilical cord blood rilpivirine concentrations were
103.3 (<10 to 273.4) and 53.78 (<10 to 219.7) ng/mL. The median (range) for umbilical cord

blood/maternal sample concentration ratios was 0.55 (0.4 to 0.8).

Safety and Infant outcomes

Rilpivirine was well tolerated. Adverse events were reported for six women. Two women
had moderate increases in alanine amino transferase and one woman had oligohydramnios that
were deemed possibly related to treatment. Other adverse events were not related to study
drug. Two women and infants were lost to follow up.

Thirty infants born at a median 39 weeks had a median birth weight of 3095 grams
(Table 1). All 25 infants with determinate HIV infection status were uninfected, 3 are pending
HIV infection status, and 2 are HIV indeterminate. Congenital anomalies or other findings were
reported in five infants, and included Mongolian spot, polydactyly, labial fusion, genitourinary,
testicular torsion and bilateral hydrocele. In addition to the congenital anomalies, adverse
events were reported for five infants. One infant had high bilirubin on day 1 and 2 of life; one
infant had probable sepsis; one infant had low absolute neutrophil count; one infant had low
blood glucose; and one infant had vomiting. One infant was born at 32 weeks gestation; the rest
of the infants were born between 35 and 41 weeks gestation. The infant born at 32 weeks
gestation had the Mongolian spot, but no other reported congenital anomalies or adverse effects

and is HIV uninfected.

Discussion
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This is the first intensive pharmacokinetic study of rilpivirine during pregnancy and
postpartum. In this study, drug exposure from the standard rilpivirine dose of 25mg once daily
was significantly reduced by 20% during the third trimester of pregnancy when compared to
postpartum. Second trimester AUC was also significantly lower compared to postpartum, by
23%, while no significant difference was found between second and third trimester AUCs.
Similarly, a case study of two women taking rilpivirine during pregnancy also showed a 30% and
a 43% reduction in exposure during pregnancy compared to postpartum.[8]

The median ECso and ECq, for rilpivirine are 0.27 ng/mL and 0.66 ng/mL.[6] All but three
of the observed C, in this study were higher than the ECg, and the ECgo. Even when C,i, were
compared to rilpivirine protein binding-adjusted ECsq and ECgy (5.0 ng/mL and 12.2 ng/mL,
respectively), all but three C.,i, were still above the protein binding-adjusted ECs, and all but four
were above the ECqy.[27, 28] This suggests that the rilpivirine dose may not need to be
increased routinely in all women during pregnancy, even though drug exposure was significantly
reduced during third trimester when compared to postpartum.

Rilpivirine is a substrate of cytochrome P450 3A4 (CYP 3A4).[9] HIV protease inhibitors,
including atazanavir, darunavir, fosamprenavir, indinavir, nelfinavir, lopinavir, and saquinavir,
are also substrates of CYP 3A4, and have consistently shown significant decreases in AUC
during pregnancy compared to postpartum.[10-16] During pregnancy, induction of this pathway
most likely contributes to the decreases seen in CYP 3A4 substrate drug exposure, including
rilpivirine.[17]

Information about pharmacokinetics during pregnancy are available for other NNRTIs,
including nevirapine, efavirenz and etravirine. In an intensive pharmacokinetic study of
nevirapine in pregnant Ugandan women, nevirapine AUC, Cnin, Crmax Were reduced by 20%
during third trimester compared to postpartum.[18] On the contrary, efavirenz exposure during
third trimester was similar to postpartum, although a slightly lower trough concentration was
observed.[19] In other studies, efavirenz clearance was increased during pregnancy, risk of low
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trough concentration increased especially in women who were extensive CYP2B6 metabolizers,
and exposure decreased.[25,26] These differences may be explained by host genetic
polymorphisms in CYP2B6. Efavirenz AUC, C,.x and C.,, decreased in women with CYP2B6
516GG genotype, AUC and C,,.x decreased in women with CYP2B6 516TT genotype, and no
apparent changes were seen in women with CYP2B6 516GG genotype during pregnancy
compared to postpartum. [26Surprisingly, etravirine exposure is increased during pregnancy
compared to postpartum, but metabolism of etravirine is more complex and involves multiple
CYP pathways.[20,21] Etravirine is primarily metabolized by CYP2C19 and during pregnancy
CYP2C19 expression and activity are decreased. [27] A decrease in enzyme activity would
result in an increased concentration.

In this study, many of the pharmacokinetic parameters were not significantly different
between pregnancy and postpartum, including Crax, Tmax, Cos Cmin, , @nd Vg/F. Almost half the
women demonstrated absorption lags. These were commonly seen at each sampling time point
(50%, 43.3%, and 39.3% of women at second trimester, third trimester and postpartum,
respectively), which contributes to the variability of this drug’s absorption. C,4 was significantly
lower during pregnancy compared to postpartum (30% lower in the second trimester and 16%
lower in the third trimester vs. postpartum). This finding is consistent with the increased CYP
3A4 activity during pregnancy, which results in lower trough concentration with the same drug
dose.

While variability in rilpivirine pharmacokinetic parameters has been evident in studies in
non-pregnant adults, we found higher between-subject variability in the pregnant women in this
study. In a phase 3 clinical trial of rilpivirine in non-pregnant HIV-infected individuals, the
coefficient of variation (CV) for AUC was 38%.[6] More recently, in a study of pharmacokinetic
parameters of rilpivirine in healthy subjects, the CV reported was 29% for AUC, 28% for Cpax,
and 31% for Cnmin.[22] Among the pregnant subjects in this study, CV during 2™ trimester, 3"
trimester, and postpartum for AUC was 186%, 194%, 60%, for Cax Was 53%, 212%, 58%, and
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for Crin was 55%, 154%, 71%, respectively. Previously reported studies were clinical trials with
tightly controlled enroliment of patients, which represented a more homogenous population than
this study population. In addition, prior studies consisted of healthy subjects or HIV-infected
non-pregnant subjects, while this patient population consisted of HIV-infected women during
pregnancy and postpartum. In non-pregnant subjects, coadministering rilpivirine with food
significantly increases systemic exposure compared to fasting; relative bioavailability is
increased with food (absolute bioavailability is unknown). Typical explanations for increased
bioavailability when medications are given with food include improved drug solubility due to any
of several factors — more time spent in the stomach, mechanical mixing in stomach, bile acids
help solubilize the drug — and more contact time at the major site of absorption in upper
intestines because of more gradual release of drug from stomach. Any factors that alter these
processes can alter not just the rate of drug absorption but also the extent. Even though
rilpivirine was taken with a standardized meal in this study, the extent to which food delays
gastric emptying between individuals is extremely variable. Furthermore, during pregnancy,
physiological changes occur that alter gastric emptying and gastric motility.[23] Changes in
gastric motility result in increased variability in absorption time, which could contribute to the
within- and between-subject variability seen in the pharmacokinetic parameters in this study.
The relative influence of genetics on the pharmacokinetics of some antiretroviral drugs was
studied in non-pregnant adults. The study found greater genetic contributions to
pharmacokinetic variability in NNRTIs and nucleoside reverse-transcriptase inhibitors than in
protease inhibitors and integrase inhibitors, relative to each other.[30] Although rilpivirine was
not included in the study, it is an NNRTI and the between-subject variability seen in the
pharmacokinetic parameters could be partially explained by each subject’s individual genetics.
In a previous case study, rilpivirine used during pregnancy in two different women
resulted in no transmission of HIV from mother-to-child.[8] Similarly, in this study, all infants for
which data are available are HIV uninfected, suggesting that rilpivirine exposure along with
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other antiretrovirals was adequate to suppress the HIV-1 RNA in the mother and to prevent HIV
transmission. In this study, the median ratio of cord blood to maternal plasma rilpivirine
concentrations was 0.55. In the reported case study, rilpivirine crossed the placenta with a cord
blood to maternal plasma ratio in one woman of 0.74.[8] Thus, rilpivirine seems to moderately
crosses the placenta, and rilpivirine cord blood concentrations were below maternal
concentrations. Rilpivirine umbilical cord blood concentrations were lower than maternal plasma
concentrations, but the median umbilical cord blood concentration was still above protein
binding-adjusted ECgo, which could contribute to the prevention of perinatal HIV transmission.

One of the limitations of this study is that it evaluated pregnant women receiving
rilpivirine for clinical care enrolled at various stages of pregnancy and with different histories of
antiretroviral therapy use, which resulted in a heterogeneous population. Another limitation is
that only total plasma rilpivirine concentrations were measured. Rilpivirine is highly bound to
protein (99.7%).[6] During pregnancy, protein binding can decrease which increases the free
fraction of drug. The active concentration of drug may not change in all stages of pregnancy to
the same extent as the total concentrations.

This study evaluated steady-state 24-hour pharmacokinetic profiles of rilpivirine in 32
pregnant women. A standard dose of 25 mg of rilpivirine once daily showed lower overall
exposure and trough concentrations during pregnancy with high between-subject variability in
both the second and third trimesters. The median protein-binding adjusted ECyq for rilpivirine is
12.2 ng/mL.[6] All but four of the minimum observed concentrations in this study were higher
than this ECq9, suggesting that rilpivirine doses do not need to be routinely increased during
pregnancy in all women. However, the high between-subject variability observed in rilpivirine

exposure during pregnancy highlights the need for close monitoring for each individual patient.
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Figure Legends

Figure 1. Rilpivirine Median Plasma Concentrations Over Time. Second trimester, blue line
with diamonds; Third trimester, red line with squares; Postpartum, green line with triangles;
Non-pregnant reference population, purple line with x’s. Non-pregnant reference exposure was

determined from package insert.[6] Error bars are standard error of the median.

Figure 2. Rilpivirine AUC during Pregnancy and Postpartum. Area under the rilpivirine
concentration time curve during the second and third trimesters, and again postpartum. Each
line represents a single subject. Dashed line represents subject on concomitant
darunavir/ritonavir.

P=0.048 for second trimester versus postpartum with the Wilcoxon signed-rank test.
P=0.012 for third trimester versus postpartum with the Wilcoxon signed-rank test.

P=0.272 for second trimester versus third trimester with the Wilcoxon signed-rank test.

Figure 3. Rilpivirine C,4 during Pregnancy and Postpartum. 24 hour post-dose rilpivirine
concentration during the second and third trimesters, and again postpartum. Each line
represents a single subject. Dashed line represents subject on concomitant darunavir/ritonavir.
P=0.013 for second trimester versus postpartum with the Wilcoxon signed-rank test.

P=0.003 for third trimester versus postpartum with the Wilcoxon signed-rank test.

P=0.309 for second trimester versus third trimester with the Wilcoxon signed-rank test.
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Table 1. Study Population Characteristics and Pregnancy Outcomes

Characteristic N (%) or

Median (Range)

Concomitant Antiretroviral Comedications

Emtricitabine 32 (100%)
Tenofovir disoproxil fumarate 32 (100%)
Zidovudine 5 (16%)
Darunavir/ritonavir 1 (3%)

Duration of rilpivirine therapy at the 3™ trimester visit (weeks) 28 (3 -337)

CD4" at delivery (cells/mm?®) 550 (112 - 1149)

Weight at postpartum visit (kg) 83.1 (50.9 - 161.2)

HIV-1 RNA at 3" trimester (copies/mL) < 20 (<20 — 48700)

HIV-1 RNA at Delivery (copies/mL)

< 50 copies/mL 21/30 (70%)

< 400 copies/mL 27/30 (90%)
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Number of preterm deliveries* 3 (10%)

* Preterm delivery in 3 subjects at 32, 35, and 36 weeks



Table 2. Rilpivirine Non-compartmental Pharmacokinetic Parameters

Parameters Second Trimester Third Trimester Postpartum
Median (Range) Median (Range) Median (Range)
n=18 n =230 n =28

AUC,, (ng*hr/mL) 1969 (867 — 4987)* 1669 (556 — 4312)" 2387 (188 — 6736)
Co (ng/mL) 98 (31 — 216)° 56 (<10 — 210) 69 (<10 — 285)
Crmax (Ng/mL) 145 (43 — 347) 134 (49 — 267) 134 (42 — 407)
Tmax (hr)* 4(1-6) 2 (1-24) 4(1-8)
Co4 (ng/mL) 63 (37 — 225)* 56 (<10 — 181)" 81 (<10 — 299)
Cmin (Ng/mL) 65 (29 — 178) 51 (<10 — 136) 58 (<10 — 200)
Trmin (D) 24 (0 — 24) 0 (0 — 24) 0 (0 —24)
VlF (L) 750 (148 — 12035)" 1210 (155 — 30626) 705 (74 — 23571)
CL/F (L/hr) 13 (5 — 29) 15 (6 — 45)" 10 (4 — 133)

Abbreviations: AUC,,, area under the concentration-time curve through 24 hours post-dose; Cy, pre-
dose concentration; Cnay, maximum concentration; Tay, time post-dose at which the maximum
concentration occurs; Cy4, 24 hour post-dose concentration; C,i,, minimum observed concentration at
any time post-dose; Tnin, time post-dose at which the minimum concentration occurs; V¢/F, apparent
volume of distribution; CL/F, oral clearance.

* P<0.05 for second trimester versus postpartum with the Wilcoxon signed-rank test.

T P<0.05 for third trimester versus postpartum with the Wilcoxon signed-rank test.

* P<0.05 for second trimester versus third trimester with the Wilcoxon signed-rank test.

**T max (hr) and T, (hr) are expressed in mode (range)
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Table 3. Rilpivirine Pharmacokinetic Parameters Geometric Mean (90% CI) Ratios

Parameters

Second Trimester/

Third Trimester,

n=15

Second Trimester/

Postpartum,

n=15

Third Trimester/
Postpartum,

n=28

AUC,, (ng*hr/mL)
Co (ng/mL)

Crmax (Ng/mL)

Cu4 (ng/mL)

Chmin (Ng/mL)

VlF (L)

CL/F (L/hr)

1.09 (0.96 — 1.23)
1.30 (1.06 — 1.60)
1.13 (0.96 — 1.34)
1.09 (0.95 — 1.26)
1.22 (1.02 — 1.45)
0.36 (0.22 — 0.58)

0.92 (0.81 — 1.05)

0.77 (0.61 — 0.96)
0.91 (0.61 — 1.38)
0.84 (0.69 — 1.02)
0.70 (0.55 — 0.90)
0.88 (0.63 — 1.21)
1.50 (0.58 — 3.93)

1.33 (1.04 — 1.70)

0.80 (0.62 — 1.03)
0.94 (0.59 — 1.50)
0.83 (0.68 — 1.01)
0.84 (0.57 — 1.23)
1.11 (0.70 — 1.74)
1.42 (0.68 — 2.97)

1.26 (0.97 — 1.64)

Abbreviations: AUC,,, area under the concentration-time curve through 24 hours post-dose; C, pre-

dose concentration; Cp,,, maximum concentration; Cy4, 24 hour post-dose concentration; Cy,,, minimum

observed concentration at any time post-dose; V4/F, apparent volume of distribution; CL/F, oral

clearance.
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Figure 1.

Rilpivirine Median Plasma
Concentrations Over Time
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Figure 2.

Rilpivirine AUC During
Pregnancy and Postpartum
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Figure 3.
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