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transcriptase inhibitor (NNRTI) approved for use in

Abstract

Rilpivirine (TMC278) is a non-nucleoside reverse transcriptase inhibitor approved in combination with
other antiretrovirals for the treatment of HIV-1 infection in treatment-naive adults (Edurant®25 mg once
daily; Complera® [USA]/Eviplera® [EU] once daily single-tablet regimen). Rilpivirine should be
administered with a meal to optimize bioavailability. Its solubility is pH dependent. Rilpivirine is primarily
excreted via the feces with negligible renal elimination. Rilpivirine is predominantly metabolized by
cytochrome P450 3A4. There is no clinically relevant effect of age, gender, bodyweight, race, estimated
glomerular filtration rate, or hepatitis B/C coinfection status on rilpivirine pharmacokinetics in adults.
Drug-drug interactions were investigated with cytochrome P450 3A substrates, inducers and inhibitors,
drugs altering intragastric pH, antiretrovirals, and other often coadministered drugs. Rilpivirine 25 mg
once daily does not have a clinically relevant effect on exposure of coadministered drugs. Coadministration
with cytochrome P450 3A inhibitors (ketoconazole, ritonavir-boosted protease inhibitors, telaprevir)
results in increased rilpivirine plasma concentrations, but these are not considered clinically relevant;
no dose adjustments are required. Coadministration of rilpivirine with cytochrome P450 3A inducers
(e.g. rifampin, rifabutin) or compounds increasing gastric pH (e.g. omeprazole, famotidine) results in
decreased rilpivirine plasma concentrations, which may increase the risk of virologic failure and
resistance development. Therefore, strong cytochrome P450 3A inducers and proton-pump inhibitors
are contraindicated. Histamine-2 receptor antagonists and antacids can be coadministered with
rilpivirine, provided doses are temporally separated. No dose adjustments are required when rilpivirine
is coadministered with: acetaminophen, phosphodiesterase type 5 inhibitors (sildenafil, etc.), atorvastatin
(and other statins), oral contraceptives (ethinyl estradiol, norethindrone), chlorzoxazone (cytochrome
P450 2E1 substrate), methadone, digoxin, tenofovir disoproxil fumarate, didanosine and other nuceos(t)ide
reverse transcriptase inhibitors, and HIV integrase inhibitors (raltegravir, dolutegravir, GSK1265744).
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combination with other antiretroviral (ARV) agents for
the treatment of HIV-1 infection in treatment-naive
adults. In the USA, Europe and several countries
worldwide RPV combined with other ARVs is approved
for the treatment of treatment-naive adults with a viral load
< 100,000 copies/ml'2. These approvals were based on
the 48-week primary results of two global phase Ill trials
demonstrating the sustained efficacy of RPV 25 mg
and non-inferiority to efavirenz, both with a background
regimen of two nucleos(t)ide reverse transcriptase inhibi-
tors (N[t]RTI)3“. Rilpivirine showed better tolerability than
efavirenz, with lower incidences of grade 2-4 adverse
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events possibly related to treatment, lipid abnormalities,
rash, dizziness, and abnormal dreams/nightmares®*.
Furthermore, the results of these trials after 96 weeks of
treatment were consistent with the findings of the week
48 primary analysis®. Rilpivirine is also available in a
single tablet ARV regimen with tenofovir disoproxil fu-
marate/emtricitabine (Complera® [USA], Eviplera® [EU]).

The pharmacokinetics of RPV have been assessed
in all phase I, I, and Il trials conducted to date, to
specifically characterize the pharmacokinetics of RPV
in healthy volunteers and HIV-1-infected patients, and
to evaluate the impact of demographic factors and the
effects of coadministration with other drugs. No rela-
tionship between exposure to RPV and adverse events
or clinically relevant changes in laboratory parameters
in HIV-infected patients has been identified in either
the phase Il or the phase Il trials®46. There was a
dose- and exposure-related prolongation of QT interval
for supratherapeutic doses of RPV (3- or 6-times the
approved dose) in HIV-1-infected patients®. However,
RPV at the approved 25 mg once-daily dose did not
prolong QT interval in healthy volunteers’. In both of these
trials, the comparator efavirenz at its therapeutic dose of
600 mg once daily also prolonged the QT interval®’.

An analysis of the potential covariates affecting viro-
logic outcome at week 48 with RPV in phase Il trials
indicated that treatment adherence was most impor-
tant, followed by RPV exposure, and baseline viral
load®. Circumstances in which ARV plasma concentra-
tions could be substantially reduced (e.g. certain drug-
drug interactions) are important to take into account as
they may pose an increased risk of virologic failure and
possible development of viral resistance. Moreover,
situations, such as drug-drug interactions, leading to
increased ARV plasma concentrations are also impor-
tant for consideration as they may result in an increased
risk of adverse events.

The aim of this review is to provide a detailed overview
of the pharmacokinetics and drug-drug interaction
data accumulated to date for RPV. This includes drugs
frequently used by HIV-1-infected patients, as well as
those with a potential for interaction with RPV due to
their metabolic pathway. The clinical relevance of each
interaction will be described.

Clinical pharmacokinetics of rilpivirine

Rilpivirine is a diarylpyrimidine derivative that is oral-
ly bioavailable, with maximum plasma concentrations
attained approximately 4-5 hours after administra-
tion®1%. It has a long terminal elimination half-life of

approximately 45-50 hours that facilitates once-daily
dosing®".

The oral biocavailability of RPV is maximized after in-
take under fed conditions, with exposure 40% lower
upon fasted intake'. Therefore, RPV should always be
administered with a meal to optimize its bioavailability.
It was shown that the exposure to RPV was similar when
administered with a regular or a high-fat breakfast'.
However, compared with a regular breakfast, exposure
to RPV was approximately 50% lower when adminis-
tered with only a protein-rich nutritional drink, which is,
therefore, not recommended. Potential factors that could
have contributed to this result include the liquid nature
and/or the specific content of the nutritional drink. The
solubility of RPV decreases with increasing pH, so drugs
that increase gastric pH may reduce its oral bioavail-
ability and specific precautions are warranted=.

Rilpivirine exposure increased dose-proportionally
over the dose range of 25-150 mg once daily in healthy
volunteers'!, although in HIV-1-infected patients, a less
than dose-proportional increase has been observed!s.
Exposure to RPV is generally lower in HIV-1-infected
patients compared with healthy volunteers'! 1314,

Rilpivirine is 99.7% bound to plasma proteins, most-
ly to albumin’; this protein binding is concentration-in-
dependent. The distribution of RPV into compartments
other than plasma, such as cerebrospinal fluid or genital
tract secretions, is the subject of ongoing research.
Rilpivirine 25 mg once daily achieves plasma concen-
trations well in excess of the 50% effective concentra-
tion (EC,,) for wild-type and NNRTI-resistant viruses'®.

The cytochrome P450 (CYP) enzyme CYP3A4 has
a predominant role in the metabolism of RPV'S, but
CYP2C19 and to a lesser extent CYP2C8/9/10 may also
be involved. Mild induction of CYP3A4 by RPV has been
observed, but only at supratherapeutic doses of RPV,
and this is not of clinical importance with RPV 25 mg
once daily’®.

Excretion of RPV occurs primarily via the feces
(85.1%), with limited renal elimination (< 1% unchanged
compound)™.

Factors influencing the pharmacokinetics
of rilpivirine

The interindividual variability of the RPV pharmaco-
kinetic parameters is generally low-to-moderate, with a
coefficient of variation of about 25-45% for all param-
eters, and not dose-dependent.

The potential impact of different intrinsic factors on
RPV pharmacokinetics was explored with covariate
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modeling (pooled data from phase Il trials)™. There
was no effect of age, bodyweight, estimated glomeru-
lar filtration rate, or hepatitis B and/or C coinfection
status. Although a slightly higher mean exposure to
RPV was observed in Asian and female patients, which
was partly explained by differences in bodyweight, the
ranges of exposures in these two subgroups were
largely similar to the overall population. Thus, this find-
ing was not considered clinically relevant.

In a specific phase | study, the overall impact of
mild-to-moderate hepatic impairment on RPV pharma-
cokinetics was found to be limited and not considered
clinically relevant. No dose adjustment of RPV is nec-
essary in patients with mild-to-moderate hepatic im-
pairment'®. The impact of severe hepatic impairment
has not been assessed.

Drug-drug interactions with rilpivirine

As RPV is metabolized predominantly by CYP3A4,
the potential for interactions with coadministered drugs
that either induce or inhibit this metabolic pathway is
of particular interest. A range of drug-drug interaction
studies have been conducted to evaluate the effects
of coadministration of other CYP3A substrates, induc-
ers and inhibitors, a CYP2E1 substrate, drugs that alter
intragastric pH, and drugs that are likely to be coad-
ministered, including other ARVs. An overview of these
data is provided below, along with current recommen-
dations for clinical practice'?.

In order to control as many factors as possible,
drug-drug interaction studies are typically carried out
in healthy volunteers. A major drawback of conducting
interaction studies in HIV-infected individuals is the
need for combination ARV therapy, with the assessment
of an interaction between two drugs often being con-
founded by effects of other drugs in the regimen. Also,
subtherapeutic exposure to ARVs in the HIV-infected
population should be avoided to decrease the risk of
resistance development. Therefore, all interaction studies
described here for RPV have been performed in healthy
volunteers. It is anticipated that the type and magni-
tude of interaction will be generally comparable in
HIV-infected patients, and dosing recommendations
presented here apply for the HIV-infected population.

Most of the drug-drug interaction studies were per-
formed using RPV 150 mg once daily (six times higher
than the approved RPV dose), to assess the maximal
potential impact of RPV on the pharmacokinetics of
coadministered drugs. Any interaction occurring with
the therapeutic dose of RPV (25 mg once daily) would

be expected to be either similar to, or more likely low-
er than, that observed at 150 mg. Based on the
dose-proportional pharmacokinetics of RPV in healthy
volunteers, there is no indication of saturation of RPV
metabolism up to 150 mg as this would lead to a more
than a dose-proportional increase in RPV exposure.
Therefore, any dosing implications based on the re-
sults of the drug-drug interaction trials with RPV at a
dose of 150 mg can be extrapolated to a dose of 25
mg. Coadministration of RPV with drugs that induce
CYP3A could decrease RPV plasma concentrations,
which could potentially reduce the therapeutic effect
of RPV and therefore, these should not be used.

Although RPV plasma concentrations obtained with
supratherapeutic RPV doses (three or 12 times the
therapeutic dose) have been associated with changes
in the QT interval corrected by Fridericia’s formula
(QTcF)’, it is anticipated that in practice, any increased
RPV plasma concentrations that occur with coadminis-
tration of drugs that inhibit CYP3A would have no clini-
cal effect on QTcF. The 25 mg therapeutic dose was
not associated with QTcF prolongation in a specifically
designed thorough QT trial”. Using modeling and simu-
lation based on the pharmacokinetic and electrocardio-
gram data from all thorough QT trials across a wide
range of RPV plasma concentrations, it was established
that there would be no clinically relevant effect or safe-
ty concern for mean increases in maximum concentra-
tion (C,,,) of RPV of up to 85% (1.85-fold). Several
drug-drug interaction trials have been performed with
RPV and strong inhibitors of CYP3A, all of which showed
mean increases in RPV C__ below 85% (1.85-fold).

The drug-drug interaction data are summarized in
four tables. Table 1 summarizes the effect of HIV ARV
agents on the pharmacokinetics of RPV, and table 2
summarizes the effect of RPV on the pharmacokinetics
of HIV ARV agents. Similarly for non-ARV medication
(including non-HIV ARVs), table 3 summarizes the effect
of coadministered drugs on the pharmacokinetics of
RPV and table 4 summarizes the effect of RPV on the
pharmacokinetics of other drugs.

Cytochrome P450 3A metabolic interactions
Cytochrome P450 3A inhibitors
Lopinavir/ritonavir

The combination of lopinavir and ritonavir inhibits

CYP3A4 and induces CYP2C9 and CYP2C19%¥. In a
randomized, open-label, two-period crossover trial with
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Table 1. Summary of the effect of HIV antiretroviral agents on the pharmacokinetics of rilpivirine

Dose schedule

Coadministered = Coadministered

Mean ratio (90% Cl) of RPV
pharmacokinetic parameters
with/without coadministered drug
(No effect = 1)

Pharmacokinetic

drug drug RPV (n) effect Crvax AuC Coin
Protease inhibitors
Lopinavir/ 400/100 mg bid 150 mg qd 15 1 1.29 1.52 1.74
ritonavir'® 20 days 10 days (1.18, 1.40)  (1.36, 1.70)  (1.46, 2.08)
Darunavir/ 800/100 mg qd 150 mg qd 14 1 1.79 2.30 2.78
ritonavir? 22 days 11 days (1.56, 2.06) (1.98, 2.67) (2.39, 3.24)
Nucleos(t)ide reverse transcriptase inhibitors
Tenofovir 300 mg qd 150 mg qd 16 o 0.96 1.01 0.99
disoproxil 16 days 8 days (0.81,1.13)  (0.87, 1.18)  (0.83, 1.16)
fumarate?!
Didanosine 400 mg qd 150 mg qd 21 < 1.00 1.00 1.00
(Janssen, data 14 days 7 days (0.90, 1.10)  (0.95, 1.06)  (0.92, 1.09)
on file)
Integrase inhibitors
Raltegravir?? 400 mg bid 25 mg qd 23 < 1.12 1.12 1.03

11 days 11 days (1.04,1.20) (1.05,1.19)  (0.96, 1.12)
Dolutegravir® 50 mg qd 25 mg qd 16 < 1.10 1.06 1.21

5 days 11 days (0.99,1.22)  (0.98, 1.16)  (1.07, 1.38)
S/GSK 126574423 30 mg qd 25 mg qd 1 < 0.96 0.99 0.92

12 days 12 days (0.85, 1.09)  (0.89, 1.09)  (0.79, 1.07)

All drug-drug interaction trials have been performed in non-HIV infected volunteers. RPV: rilpivirine; (n): maximum number of volunteers with data; Cl: confidence interval;
C.a- Maximum plasma concentration; AUC: area under the concentration time curve; C_ : minimum plasma concentration; bid: twice daily; qd: once daily.

14-day washout, 16 healthy volunteers in the fed state
received RPV alone (150 mg once daily for 10 days) or
RPV (150 mg once daily from day 11 to 20) plus lopi-
navir/ritonavir (400/100 mg twice daily for 20 days)'.
There were no clinically relevant pharmacokinetic
changes for any of the drugs. The exposure to RPV was
increased (1.52-fold increase in AUC,,, and 1.29-fold
increase in C__.) by coadministration with lopinavir/
ritonavir (Table 1). As the mean increase in C_, was
less than 1.85-fold, this is not expected to be of clinical
relevance or cause safety concerns. Rilpivirine did not
affect the pharmacokinetics of lopinavir or ritonavir
(Table 2). Rilpivirine can therefore be coadministered
with lopinavir/ritonavir without dose adjustments.

Darunavir/ritonavir

Darunavir and ritonavir are both substrates of
CYP3A4 and the combination inhibits CYP3A4- and

CYP2D6-mediated metabolism. In a randomized,
open-label, two-period crossover trial with 14-day
washout, 16 healthy volunteers in the fed state re-
ceived RPV alone (150 mg once daily for 11 days) or
RPV (150 mg once daily from day 12 to 22) plus da-
runavir/ritonavir (800/100 mg once daily for 22 days)?°.
There were no clinically relevant pharmacokinetic
changes for any of the drugs. The exposure to RPV
was increased (2.30-fold increase in AUC,, and
1.79-fold increase in C_ ) when coadministered with
darunavir/ritonavir (Table 1). As the mean increase in
C,.ax Was less than 1.85-fold, this is not expected to
be clinically relevant or cause safety concerns. Expo-
sure to darunavir was not affected by RPV coadmin-
istration; ritonavir exposure was decreased by only
15% (AUC,,,) compared to administration of daruna-
vir/ritonavir alone (Table 2). Therefore, RPV and da-
runavir/ritonavir can be coadministered without dose
adjustments.



Herta Crauwels, et al.: Rilpivirine Drug-Drug Interactions

Table 2. Summary of the effect of rilpivirine on the pharmacokinetics of HIV antiretroviral agents

Dose schedule

Coadministered Coadministered

RPV

Mean ratio (90% Cl) of coadministered
drug pharmacokinetic parameters
with/without RPV
(No effect = 1)

Pharmacokinetic c AUC c

drug drug (n) effect max min
Protease inhibitors
Lopinavir 400 mg bid 150 mg qd 15 < 0.96 0.99 0.89

20 days 10 days (0.88, 1.05)  (0.89, 1.10)  (0.73, 1.08)
Ritonavir'® 100 mg bid 150 mg qd 15 < 0.89 0.96 1.07

20 days 10 days (0.73,1.08)  (0.84, 1.11)  (0.89, 1.28)
Darunavir 800 mg qd 150 mg qd 15 A 0.90 0.89 0.89

22 days 11 days (0.81, 1.00)  (0.81,0.99) (0.68, 1.16)
Ritonavir? 100 mg qd 150 mg qd 15 | 0.83 0.85 0.78

22 days 11 days (0.72,0.95)  (0.78,0.91)  (0.68, 0.90)
Nucleos(t)ide reverse transcriptase inhibitors
Tenofovir 300 mg qd 150 mg qd 16 1 1.19 1.23 1.24
disoproxil 16 days 8 days (1.06, 1.34)  (1.16, 1.31)  (1.10, 1.38)
fumarate?!
Didanosine 400 mg qd 150 mg qd 13 i 0.96 1.12 NA
(Janssen, data 14 days 7 days (0.80, 1.14)  (0.99, 1.27)
on file)
Integrase inhibitors
Raltegravir?? 400 mg bid 25 mg qd 23 < 1.10 1.09 1.27

11 days 11 days (0.77,1.58)  (0.81, 1.47)  (1.01, 1.60)
Dolutegravir® 50 mg qd 25 mg qd 16 < 113 1.12 1.22

5 days 11 days (1.06, 1.21)  (1.05, 1.19)  (1.15, 1.30)
S/GSK 126574423 30 mg qd 25 mg qd 11 < 1.05 1.12 1.14

12 days 12 days (0.96,1.15)  (1.05,1.19)  (1.04, 1.24)

All drug-drug interaction trials have been performed in non-HIV infected volunteers. RPV: rilpivirine; (n): maximum number of volunteers with data; Cl: confidence interval;
C. e Maximum plasma concentration; AUC: area under the concentration time curve; C_; : minimum plasma concentration; bid: twice daily; qd: once daily; NA: no information available.

Ketoconazole

The broad-spectrum antifungal ketoconazole is
mainly metabolized through CYP3A4 and is a strong
inhibitor of this enzyme®*4. In a randomized, open-label,
two-period crossover trial with 14-day washout, 16 healthy
volunteers in the fed state received RPV alone (150 mg
once daily for 11 days) or RPV (150 mg once daily
from day 12 to 22) plus ketoconazole (400 mg once
daily for 22 days)'>?4. There were no clinically rele-
vant pharmacokinetic changes for either drug. The
exposure to RPV increased (1.49-fold increase in
AUC,,, and 1.30-fold increase in C_, ) when coadmin-
istered with ketoconazole (Table 3). As the mean in-
crease in C__ was less than 1.85-fold, it is not expected

to be clinically relevant and does not cause safety
concerns. Exposure to ketoconazole was decreased
by 24% (AUC,,,) by coadministration of RPV at this
high 150 mg dose (Table 4), which may be explained
by modest induction of CYP3A by RPV at higher doses.
However, RPV 25 mg once daily has no relevant effect
on CYP3A activity in vivo'®, and hence this effect is
likely not relevant at the approved RPV dose. These
data show that RPV 25 mg once daily and ketocon-
azole can be coadministered without dose adjust-
ments. Since ketoconazole is a more potent inhibitor of
CYP3A4 than other azole antifungal agents such as
fluconazole, voriconazole, itraconazole and posacon-
azole*'#?, the effect of other azole antifungals on RPV
pharmacokinetics is not expected to exceed that of
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ketoconazole. Therefore, these can also be coadmin-
istered without dose adjustments.

Anti-hepatitis C virus drugs

Patients with HIV-1 infection are frequently coinfected
with hepatitis C virus (HCV) since these viruses share
transmission routes. As such, patients coinfected
with HIV-1 and HCV may need combined treatment with
ARV and anti-HCV drugs. Coadministration of tela-
previr and RPV increases the RPV AUC,, and C__ by
1.78- and 1.49-fold, respectively (Table 3), likely due
to CYP3A inhibition by telaprevir®®, which is not con-
sidered clinically relevant as the mean increase inC_
was less than 1.85-fold. There was a slight decrease
in telaprevir AUC,, (8%), which is not considered
clinically relevant (Table 4). Dose adjustment is not
necessary when coadministering RPV and telaprevir,
nor when RPV is coadministered with the investiga-
tional oral, once-daily HCV NS3/4A protease inhibitor
simeprevir®® (Tables 3 and 4).

Cytochrome P450 3A inducers
Efavirenz and nevirapine

Both efavirenz and nevirapine are approved NNRTIs
for the treatment of HIV-1 infection. Highly active
antiretroviral therapy (HAART) using two NNRTIs in
combination is not recommended in any regimen*344,
Therefore, it is not recommended to coadminister
RPV with another NNRTI. However, ARVs are some-
times switched during treatment due to toxicity or
tolerability issues, or for simplification of an ARV
regimen. Therefore, it is also important to consider
drug-drug interactions when switching ARV regi-
mens. Efavirenz and, to a lesser extent, nevirapine
both result in CYP3A4 and CYP2B6 induction*>6, an
effect that may persist for days or weeks after their
cessation due to their relatively long elimination
half-lives and the turnover of the CYP enzymes.
Therefore, there is the potential that plasma concen-
trations of any agent administered subsequently are
still affected by a switch in NNRTI treatment.

A study to evaluate the pharmacokinetics of RPV
25 mg once daily over 28 days after a switch from
efavirenz 600 mg once daily has been carried out in
healthy volunteers®’. After the efavirenz intake ceased
and participants were switched to RPV, the RPV phar-
macokinetics were initially lower (AUC,,, 46% lower on
day 1, 18% on day 14, and 16% on day 21), but by

day 28 they had returned to levels comparable to those
when RPV was administered without prior efavirenz
treatment. These data supported further clinical evalu-
ation of a switch from efavirenz to RPV in HIV-1-infect-
ed, suppressed patients. The results of such a study
indicate that inductive effects of efavirenz on RPV me-
tabolism after a switch may indeed not be clinically
relevant when efavirenz is replaced by RPV in previ-
ously suppressed patients. A phase llb, open-label
multicenter pilot study evaluated switching because of
side effects from the efavirenz/emtricitabine/tenofovir
disoproxil fumarate single-tablet regimen to the RPV/
emtricitabine/tenofovir disoproxil fumarate single-tablet
regimen in 50 virologically suppressed patients*:4%. Al
49 patients who were dosed completed the study
through 24 weeks and remained virologically sup-
pressed over this time period.

Rifampin and rifabutin

Rifampin and rifabutin are used in the treatment of
mycobacterial infections. Both drugs are substrates
and inducers of CYP enzymes, including CYP3A45051,
The interaction between RPV and rifampin was inves-
tigated in a randomized, three-period, open-label
crossover trial with 14-day washouts, in 16 healthy
volunteers in the fed state who received RPV alone
(150 mg once daily for seven days), rifampin alone
(600 mg once daily for seven days), or RPV (150 mg
once daily for seven days) plus rifampin (600 mg once
daily for seven days)'®. Exposure to RPV was de-
creased (80% decrease in AUC,,, and 69% decrease
in C,..,) when coadministered with rifampin (Table 3).
Coadministration of RPV did not affect the pharmaco-
kinetics of rifampin or its (active) metabolite 25-de-
sacetyl rifampin (Table 4). In a similar trial with rifabu-
tin®, exposure to RPV was decreased (46% decrease
in AUC,,, and 35% decrease in C__ ) when coadmin-
istered with rifabutin (Table 3). Coadministration of RPV
did not affect the pharmacokinetics of rifabutin or its
(active) metabolite, 25-O-desacetyl rifabutin (Table 4).

Due to the clinically relevant effect of both rifampin
and rifabutin on RPV pharmacokinetics, RPV should
not be coadministered with rifampin, rifabutin, or the
closely-related rifapentine.

Also, other strong inducers of CYP3A should not
be coadministered with RPV. These include carbam-
azepine, oxcarbazepine, phenobarbital, phenytoin,
systemic dexamethasone (more than single dose),
and products containing St John's wort (Hypericum
perforatum).
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Table 3. Summary of the effect of other drugs including non-HIV-antiretrovirals on the pharmacokinetics of rilpivirine

Mean ratio (90% CI) of RPV
pharmacokinetic parameters
with/without coadministered drug

Dose schedule (No effect = 1)
Coadministered  Coadministered Pharmacokinetic
drug drug RPV (n) effect Covax Auc Coin
Ketoconazole'®24 400 mg qd 150 mg qd 15 1 1.30 1.49 1.76
22 days 11 days (1.13,1.48)  (1.31,1.70)  (1.57,1.97)
Rifampin'® 600 mg qd 150 mg qd 16 i’ 0.31 0.20 0.11
7 days 7 days (0.27,0.36) (0.18,0.23)  (0.10, 0.13)
Rifabutin® 300 mg qd 150 mg qd 16 | 0.65 0.54 0.51
11 days 11 days (0.58,0.74)  (0.50, 0.58)  (0.48, 0.54)
Sildenafil? 50 mg 75 mg qd 16 < 0.92 0.98 1.04
single dose 12 days (0.85,0.99) (0.92, 1.05)  (0.98, 1.09)
Atorvastatin® 40 mg qd 150 mg qd 16 < 0.91 0.90 0.90
4 days 15 days (0.79, 1.06)  (0.81,0.99)  (0.84, 0.96)
Ethinylestradiol/ 35 pg/1 mg qd 25 mg qd 15 i <% < <
Norethindrone®® 21 days 15 days
Methadone2:30 60to 100mgqd 25 mg qd 12 - < < <
individualized 11 days
dose
Omeprazole®’ 20 mg qd 150 mg 16 | 0.42 0.44 NA
12 days single dose (0.32,0.54)  (0.35, 0.55)
150 mg qd 16 ! 0.60 0.60 0.67
11 days (0.48, 0.73)  (0.51,0.71)  (0.58, 0.78)
Famotidine® 40 mg 150 mg 23 | 0.15 0.24 NA
single dose single dose (0.12,0.19)  (0.20, 0.28)
2 hours before
RPV
40 mg 150 mg 24 < 1.21 1.13 NA
single dose single dose (1.06, 1.39)  (1.01, 1.27)
4 hours after RPV
40 mg 150 mg 24 < 0.99 0.91 NA
single dose single dose (0.84,1.16)  (0.78, 1.07)
12 hours before
RPV
Acetaminophen®® 500 mg 150 mg qd 16 - 1.09 1.16 1.26
single dose 11 days (1.01,1.18)  (1.10, 1.22)  (1.16, 1.38)
Chlorzoxazone® 500 mg 150 mg qd 16 1 1.17 1.25 1.18
single dose 16 days (1.08, 1.27)  (1.16,1.35)  (1.09, 1.28)
Digoxin® 0.5 mg 25 mg qd 22 - < < <k
single dose 16 days
Telaprevir® 750 mg Q8H 25 mg qd 16 i 1.47 1.79 1.89
18 days 11 days (1.19,1.80)  (1.45,2.20) (1.51,2.35)
Simeprevir® 150 mg qd 25 mg qd 24 < 1.04 1.12 1.25
(Janssen, data 11 days 11 days (0.95,1.13)  (1.05, 1.19)  (1.16, 1.35)

on file)

All drug-drug interaction trials have been performed in non-HIV infected volunteers; ltalic font represents clinically relevant interactions: coadministration of these drugs with
rilpivirine (RPV) is contraindicated or specific dosing requirements apply (i.e. separated intake for famotidine); *Comparison based on historic controls. (n): maximum number
of volunteers with data; CI: confidence interval; C_, : maximum plasma concentration; AUC: area under the concentration time curve; C_, - minimum plasma concentration;

qd: once daily; NA: no information available; Q8H: every eight hours.
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Table 4. Summary of the effect of rilpivirine on the pharmacokinetics of other drugs including non-HIV-antiretrovirals

Coadministered

Dose schedule

Coadministered

Pharmacokinetic

Mean ratio (90% Cl) of coadministered
drug pharmacokinetic parameters

with/without RPV
(No effect = 1)

drug drug RPV (n) effect Crax AuC Corin
Ketoconazole 24 400 mg qd 150 mg qd 14 | 0.85 0.76 0.34
22 days 11 days (0.80,0.90) (0.70,0.82)  (0.25, 0.46)
Rifampin'® 600 mg qd 150 mg qd 16 < 1.02 0.99 NA
7 days 7 days 0.93,1.12)  (0.92, 1.07)
25-desacetyl 16 - 1.00 0.91 NA
rifampin’® (0.87, 1.15)  (0.77, 1.07)
Rifabutin® 300 mg qd 150 mg qd 17 - 1.03 1.03 1.01
11 days 11 days (0.93,1.14)  (0.97, 1.09)  (0.94, 1.09)
25-O-desacetyl 17 < 1.07 1.07 1.12
rifabutin?s (0.98 1.17)  (1.02 1.11)  (1.03 1.22)
Sildenafil®® 50 mg 75 mg qd 16 < 0.93 0.97 NA
single dose 12 days (0.80, 1.08)  (0.87, 1.08)
N-desmethyl 16 < 0.90 0.92 NA
sildenafil®® (0.80,1.02)  (0.85, 0.99)
Atorvastatin® 40 mg qd 150 mg qd 16 < 1.35 1.04 0.85
4 days 15 days (1.08, 1.68) (0.97,1.12)  (0.69, 1.03)
Atorvastatin 16 | 0.93 0.82 0.74
lactone?’ (0.84,1.03) (0.77,0.88)  (0.63, 0.86)
2-hydroxy- 16 1 1.58 1.39 1.32
atorvastatin® (1.33, 1.87)  (1.29, 1.50)  (1.10, 1.58)
4-hydroxy- 16 1 1.28 1.23 NA
atorvastatin®’ (1.15, 1.43)  (1.13, 1.33)
Total HMG-CoA 16 1 1.39 1.21 1.13
reductase (1.14,1.70)  (1.12,1.30)  (0.92, 1.39)
activity?’
Ethinylestradiol® 35 ug qd 25 mg qd 17 < 1.17 1.14 1.09
21 days 15 days (1.06,1.30)  (1.10,1.19)  (1.03, 1.16)
Norethindrone®® 1 mg ad 17 < 0.94 0.89 0.99
21 days (0.83,1.06) (0.84,0.94)  (0.90, 1.08)
R (-) 6010 100 mg aqd 25 mg qd 13 ! 0.86 0.84 0.78
Methadone?®%0 individualized 11 days (0.78,0.95)  (0.74,0.95)  (0.67, 0.91)
dose
S(+) ! 0.87 0.84 0.79
Methadone 2 (0.78,0.97)  (0.74,0.96)  (0.67, 0.92)
Omeprazole’! 20 mg qd 150 mg 15 < 0.94 0.99 NA
11 days single dose (0.75, 1.18)  (0.89, 1.11)
5-hydroxy 15 - 1.03 1.06 NA
omeprazole®! (0.87,1.22)  (0.99, 1.12)
Omeprazole 15 < 0.90 0.94 0.94
sulfone?? (0.75,1.07)  (0.83 1.06) (0.78 1.13)
Omeprazole?? 20 mg qd 150 mg qd 15 | 0.86 0.86 NA
22 days 11 days (0.68,1.09)  (0.76, 0.97)
(Continue)
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Table 4. Summary of the effect of rilpivirine on the pharmacokinetics of other drugs including non-HIV-antiretrovirals (continued)

Dose schedule

Coadministered Coadministered

RPV

Mean ratio (90% Cl) of coadministered
drug pharmacokinetic parameters
with/without RPV
(No effect = 1)

Pharmacokinetic

C AUC C

drug drug (n) effect max min
5-hydroxy 15 - 1.07 1.09 NA
omeprazole® (0.91, 1.25)  (1.02, 1.16)
Omeprazole 15 I 0.85 0.76 NA
sulfone’’ (0.69, 1.03)  (0.65, 0.88)
Acetaminophen® 500 mg 150 mg qd 16 - 0.97 0.92 NA
single dose 11 days (0.86, 1.10)  (0.85, 0.99)
Acetaminophen 16 - 0.96 1.01 NA
glucuronide® (0.90, 1.03)  (0.95, 1.07)
Acetaminophen 16 - 1.00 0.95 NA
sulfate3? (0.94,1.07) (0.88, 1.02)
Chlorzoxazone® 500 mg 150 mg 16 < 0.96 0.97 NA
single dose single dose (0.82,1.12)  (0.87, 1.07)
6-hydroxy 16 - 0.99 0.94 NA
chlorzoxazone® (0.94, 1.04)  (0.89, 0.98)
Chlorzoxazone®? 150 mg qd 16 -« 0.98 1.03 NA
16 days (0.85,1.13)  (0.95, 1.13)
6-hydroxy 16 i 0.97 0.97 NA
chlorzoxazone®? (0.90, 1.05)  (0.87, 1.07)
Digoxin®* 0.5 mg 25 mg qd 22 - 1.06 0.98 NA
single dose 16 days (0.97,1.17)  (0.93, 1.04)
Telaprevir® 750 mg 25 mg qd 16 | 0.95 0.92 0.87
Q8H 18 days 11 days (0.78,1.17)  (0.75,1.13)  (0.67, 1.12)
Simeprevir®® 150 mg qd 25 mg qd 24 < 1.12 1.06 0.96
(Janssen, data 11 days 11 days (0.99, 1.27)  (0.94, 1.19)  (0.83, 1.11)

on file)

All drug-drug interaction trials have been performed in non-HIV infected volunteers; Drugs in italic are contraindicated with rilpivirine (RPV) because of their clinically
relevant effect on RPV exposure (see Table 3). (n): maximum number of volunteers with data; Cl: confidence interval; C,, : maximum plasma concentration; AUC: area
under the concentration time curve; C,_ : minimum plasma concentration; qd: once daily; NA: no information available; Q8H: every eight hours.

Potential drug interactions involving other
drugs metabolized by cytochrome P450 3A

Sildenafil

Sildenafil is a phosphodiesterase type-5 inhibitor
used for treatment of erectile dysfunction and pulmo-
nary arterial hypertension. It undergoes predominantly
hepatic metabolism (mainly CYP3A4) and is converted
to an active metabolite, N-desmethy! sildenafil, with
properties similar to the parent drug. In a randomized,
open-label, two-period crossover trial with 14-day

washout, 16 healthy volunteers in the fed state re-
ceived either sildenafil alone (50 mg single dose) or
RPV (75 mg once daily for 12 days) plus sildenafil
(50 mg single dose on day 12). There were no clini-
cally relevant pharmacokinetic changes for either
drug®. The steady state pharmacokinetics of RPV were
not affected by the single dose of sildenafil (Table 3),
and the exposure to sildenafil and its active metabolite
were unaffected when steady state RPV was coadmin-
istered (Table 4). These data also suggest there is
no effect of RPV 75 mg once daily on CYP3A4 en-
zyme activity. Consequently, it was concluded that
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RPV 25 mg once daily and sildenafil (or other phos-
phodiesterase-5 inhibitors) can be coadministered
without dose adjustments.

Statins

Atorvastatin is often used in HIV-infected patients to
treat hypercholesterolemia, hypertriglyceridemia, and
dyslipidemia®?. Atorvastatin is a competitive inhibitor of
hydroxymethylglutaryl coenzyme A (HMG-CoA) reduc-
tase and is primarily metabolized by CYP3A4 to the
active metabolites 2-hydroxy and 4-hydroxy atorvas-
tatin, and the inactive atorvastatin lactone. Atorvastatin
is also a known substrate of organic anion-trans-
porting polypeptides (OATP)®. In a randomized,
open-label, two-period crossover trial with 14-day
washout, 16 healthy volunteers in the fed state re-
ceived atorvastatin alone (40 mg once daily for four
days) or RPV (150 mg once daily for 15 days) plus
atorvastatin (40 mg once daily on days 12-15)%". There
were no clinically relevant pharmacokinetic changes in
either drug. Exposure to RPV was not affected by co-
administration with atorvastatin (Table 3). The AUC,,
of atorvastatin was not affected by RPV coadministra-
tion, although C__ increased 1.35-fold and C_; de-
creased 15% (Table 4). The pharmacokinetic param-
eters of 2-hydroxy and 4-hydroxy atorvastatin were
increased by 23-58%. These small observed changes
in the pharmacokinetics of atorvastatin, its metabolites,
and the total HMG-CoA reductase activity (sum of ator-
vastatin and the two active metabolites) are not con-
sidered to be clinically relevant. The ratio of 2-hydroxy
atorvastatin to atorvastatin AUC,,, increased 1.34-fold
when atorvastatin was coadministered with RPV, com-
pared with administration of atorvastatin alone. This
may be due to some induction of CYP3A4-mediated
metabolism by RPV at the 150 mg dose, which is not
of clinical importance with RPV 25 mg once daily.
These data also indicate that no major interaction of
RPV is mediated via the OATP1BA transporter, even
at this high RPV dose. Rilpivirine 25 mg once daily and
atorvastatin can be coadministered without dose
adjustments?’.

In addition, no clinically relevant changes in the RPV
pharmacokinetics are anticipated when coadminis-
tered with any of the other statins. Though a number
of the statins are inhibitors of CYP3A (pravastatin and
pitavastatin excluded), this effect on CYP3A enzyme
activity is only limited and, therefore, not expected to
result in any safety concerns. Clinically relevant inter-
actions with the different statins are mostly mediated

either via CYP enzymes or via inhibition of OATP, nei-
ther of which is affected to a clinically relevant extent
by RPV 25 mg once daily, as described above. There-
fore, based on the available data for RPV and the
known in vivo mechanisms of interactions for different
statins, no dose adjustments are needed when RPV is
coadministered with fluvastatin, lovastatin, pitavastatin,
pravastatin, rosuvastatin, and simvastatin.

Ethinyl estradiol and norethindrone

Ethinyl estradiol (17a-ethinyl estradiol, an estrogen)
and norethindrone (a progestin) are commonly used in
oral contraceptive formulations, alone or in combination.
The metabolism of 17a-ethinyl estradiol is predomi-
nantly mediated by CYP3A4% and CYP2C9 (and to a
lesser extent CYP2C8, CYP2C19, and CYP3A5), whilst
norethindrone is metabolized by CYP3A%. Also,
17a-ethinyl estradiol is an inhibitor of CYP2C19, CYP3A4,
and CYP2B6%*. In an open-label trial, during two suc-
cessive oral contraceptive cycles, 18 healthy women
received ethinyl estradiol/norethindrone 35 pg/1 mg
once daily for 21 days, with a seven-day pill-free period:
in treatment A this was administered alone, while in
treatment B it was administered in combination with
RPV 25 mg once daily?®. There were no clinically relevant
pharmacokinetic changes in any of the drugs. Based
on historical controls, exposure to RPV was not sig-
nificantly affected by coadministration with ethinyl
estradiol and norethindrone (Table 3), and the pharma-
cokinetics of both ethinyl estradiol and norethindrone
were unaffected by coadministration with RPV 25 mg
(Table 4). The C__, of ethinyl estradiol was increased
1.17-fold when coadministered with RPV 25 mg, but
this is not considered to be clinically relevant®®. Further-
more, no clinically relevant changes in concentrations
of luteinizing hormone, follicle-stimulating hormone, or
progesterone were observed when RPV 25 mg was
coadministered with ethinyl estradiol and norethin-
drone. The approved dose of RPV 25 mg can be co-
administered with estrogen and/or progestogen-based
contraceptives without any dose adjustments.

Methadone

Methadone is a synthetic narcotic analgesic for the
treatment of opiate dependence®®. Intravenous drug
use is one of the main modes of HIV transmission. As
such, some HIV-infected individuals may also receive
methadone therapy. Methadone is administered as a
racemic mixture; a combination of A(-) and S(+) isomers,



Herta Crauwels, et al.: Rilpivirine Drug-Drug Interactions

with the R- isomer mostly responsible for its therapeutic
effects®”. Methadone is primarily metabolized to an
inactive metabolite by N-demethylation, but its me-
tabolism is variable between subjects. CYP3A4, and to
a lesser extent CYP2D6, are considered predominant
in the metabolism of methadone®":%8, but its metabolism
is not fully understood.

In an open-label, single-sequence trial, 13 HIV-neg-
ative volunteers on prior individualized stable metha-
done maintenance therapy (the range of doses was
60-100 mg once daily) received RPV 25 mg once daily
for 11 days in the fed state in combination with metha-
done?, Exposure to RPV was within the range ob-
served in other trials with healthy volunteers (Table 3).
Exposure to methadone was somewhat reduced by
coadministration of RPV (Table 4); the magnitude of the
effect was very similar for both R(-) and S(+) isomers
(16% reduction in AUC,,. ), suggesting the effect is not
specific to a particular isomer. None of the participants
experienced methadone withdrawal symptoms during
coadministration of RPV, and the effect of RPV was not
considered clinically relevant. These data show that
RPV 25 mg once daily and methadone can be coad-
ministered without a priori dose adjustments. Clinical
monitoring for methadone withdrawal symptoms is
recommended, and methadone maintenance therapy
may need to be adjusted for some patients?>%,

Modifications of gastric pH

The solubility of RPV is pH-dependent. Therefore,
there is a potential for interactions to occur with drugs
that have an effect on gastric pH, such as proton-pump
inhibitors, histamine-2 (H,) receptor antagonists, and
antacids®.

Proton-pump inhibitors

Omeprazole is a proton-pump inhibitor which inhib-
its gastric acid secretion and increases gastric pH®°
from a class of drugs widely used for treatment of
gastric ulcers and reflux. The metabolism of omepra-
zole is mostly mediated via CYP2C19, which is re-
sponsible for the formation of 5-hydroxy omeprazole,
while formation of the sulfone metabolite is dependent
on CYP3A48T,

In an open-label, randomized, two-period crossover
trial with 14-day washout, 16 healthy volunteers in the
fed state received RPV alone (150 mg once daily for
11 days) or RPV (150 mg once daily on days 12-22)
plus omeprazole (20 mg once daily for 22 days)®'. All

treatments were taken under fed conditions within
10 minutes after breakfast.

Exposure to RPV was reduced by coadministration
of omeprazole (40% reduction in AUC,, and C__ after
multiple doses of RPV at steady state, Table 3). Expo-
sure to omeprazole was decreased by multiple doses
of RPV, with the AUC,, of omeprazole reduced by
14% (Table 4). The AUC,,, ratio of 5-hydroxy omepra-
zole to omeprazole increased 1.27-fold after coadmin-
istration of multiple doses of RPV, suggesting a modest
induction of CYP2C19-mediated metabolism at this
supratherapeutic dose (six times) of RPV. Based on the
observed reduction in RPV exposure, proton-pump in-
hibitors should not be coadministered with RPV.

Histamine-2 receptor antagonists

Famotidine is an H, receptor antagonist that inhibits
gastric acid production®. With H, receptor antagonists,
the effect on gastric pH is shorter in duration than with
proton-pump inhibitors®, so there is the potential to use
temporal dosing separation to avoid an interaction. In
a randomized, open-label, four-period crossover trial
with 14-day washout, 24 healthy volunteers received
either RPV alone (150 mg single dose, fed state) or RPV
(150 mg single dose, fed state) plus famotidine (40 mg
single dose, administered 12 hours before RPV, two
hours before RPV, or four hours after RPV)®. The phar-
macokinetics of RPV were unaffected by famotidine ad-
ministered 12 hours previously or four hours after the
RPV dose (Table 3). Most of the gastric absorption of
RPV occurs during the first four hours after intake. How-
ever, exposure to RPV was decreased (85% decrease
in C_,, and 76% decrease in AUC_) by coadministration
of famotidine two hours before the RPV dose (Table 3),
as the effect of famotidine on gastric pH would have
been maximal during the absorption phase of RPV. Ril-
pivirine and famotidine (or another H, receptor antago-
nist) can be coadministered if the doses are temporally
separated: H, receptor antagonists should be given at
least 12 hours before or at least four hours after RPV.

Antacids

Rilpivirine dosing requires a time separation of dos-
es from antacids, as is also the case for other ARVs
such as ritonavir-boosted atazanavir. Due to the
short-lived effect of antacids on gastric pH relative to
H, receptor antagonists®, antacids can be adminis-
tered at least two hours before or at least four hours
after RPV.
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Other interaction studies with HIV
antiretroviral drugs

Nucleos(t)ide reverse transcriptase
inhibitors

Tenofovir disoproxil fumarate

Tenofovir, an N(t)RTI that is administered as the pro-
drug tenofovir disoproxil fumarate as part of HAART, is
primarily excreted by the kidney and is not a substrate
for CYP enzymes®. In a randomized, two-period,
open-label trial with 14-day washout, 16 healthy volun-
teers in the fed state received RPV alone (RPV 150 mg
once daily for eight days) or RPV (150 mg once daily:
either on days 1-8 or on days 9-16) plus tenofovir
disoproxil fumarate (300 mg once daily for 16 days)?".
There were no clinically relevant pharmacokinetic
changes in either drug. Rilpivirine pharmacokinetics
were not affected by tenofovir disoproxil fumarate co-
administration (Table 1). Exposure to tenofovir was
increased (1.23-fold for AUC,,, and 1.19-fold for C__ )
by RPV coadministration (Table 2), but these were
only limited changes that are not considered clinically
relevant?'. There was no effect of RPV on the urinary
excretion of tenofovir.

The intestinal absorption of tenofovir disoproxil fuma-
rate involves P-glycoprotein-mediated efflux of tenofo-
vir disoproxil, and inhibition of intestinal P-glycoprotein
has been shown to result in increased exposure to
tenofovir when coadministered with other ARVs®67, n
vitro studies indicated that there is a potential for RPV
to inhibit transepithelial permeation of P-glycoprotein
substrates, with an apparent 50% inhibitory concentra-
tion (IC,,) value of 9.2 pM (3.4 pg/ml), potentially ex-
plaining the mechanism for the observed interaction
with tenofovir at this high dose of RPV. Any effect with
the RPV 25 mg dose is anticipated not to exceed that
observed with RPV 150 mg, and is not expected to
result in clinically relevant changes in tenofovir phar-
macokinetics.

In addition, RPV has been coadministered with teno-
fovir disoproxil fumarate as a background N(t)RTI
agent in a large number of HIV-1-infected patients in
the phase Il studies®* and the phase lIb study®. Pa-
tients were instructed to take their N(t)RTI background
medication at the same time as RPV, with a meal. In
all three studies, RPV was well tolerated regardless of
the background N(t)RTI regimen, and in the phase |lI
studies, only one patient in the RPV group, versus two
in the control (efavirenz) group, switched the tenofovir

disoproxil fumarate/emtricitabine background regimen
for tolerability reasons (renal impairment) during the
first 48 weeks®4,

Any potential effect of RPV 25 mg on tenofovir expo-
sure is thus considered to be of no clinical relevance.
The long-term clinical data indicate that RPV and teno-
fovir disoproxil fumarate can be coadministered with-
out dose adjustments348, The once-daily single-tablet
regimen of RPV 25 mg with emtricitabine/tenofovir
disoproxil fumarate has been shown to be bioequiva-
lent to the individual pharmaceutical formulations of
these drugs given in combination®8,

Didanosine

Didanosine, an N(t)RTI used as part of HAART, is
primarily excreted by the kidney®®. In contrast to RPV,
enteric-coated didanosine is recommended to be tak-
en on an empty stomach because food decreases its
exposure’™. In a randomized, two-period, open-label
trial with 14-day washout, 16 healthy volunteers re-
ceived RPV alone (150 mg once daily for seven days,
fed state) or RPV (150 mg once daily, in the fed state:
either on days 1-7 or on days 8-14, and taken two
hours after didanosine) plus didanosine (400 mg once
daily for 14 days, fasted). There were no clinically
relevant changes in RPV pharmacokinetics upon co-
administration of didanosine (Table 1), and little differ-
ence in the pharmacokinetics of didanosine (Table 2)
(Janssen, data on file). No dose adjustments are re-
quired when coadministered; however, the timing of
the intake of didanosine should be separated from RPV
(at least two hours before or at least four hours after
RPV) due to the differences in the requirements for
concurrent food intake, and due to the presence of
antacids in some didanosine formulations.

Other nucleos(t)ide reverse transcriptase
inhibitors

No interactions are expected between RPV and drugs
that are primarily renally eliminated and this includes
most of the N(t)RTls. Specifically, no interactions are
expected between RPV and abacavir, emtricitabine,
lamivudine, or zidovudine. In vivo findings suggest that
RPV and N(t)RTIs can be coadministered without dose
adjustments’?. These N(t)RTIs have all been coadmin-
istered with RPV in many patients as the various back-
ground regimens of the phase Il trials without any
apparent clinically relevant pharmacokinetic interac-
tion®4. In vitro data show no effect of RPV on alcohol
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dehydrogenase, through which abacavir is primarily
metabolized, which further suggests that an interaction
of RPV with abacavir is unlikely. Also, in the phase Ilb
dose-finding trial® there was no effect of the different
RPV doses on the pharmacokinetics of zidovudine.

Other HIV antiretroviral agents
Integrase inhibitors

The metabolism of the integrase strand transfer in-
hibitor raltegravir is mediated by UDP-glucuronosyl-
transferase (UGT), primarily UGT1A17". In a phase |,
open-label, randomized crossover trial in HIV-negative
volunteers, participants received in one session RPV
25 mg once daily alone for 11 days, and in another
session raltegravir 400 mg twice daily for four days im-
mediately followed by coadministration of RPV 25 mg
once daily and raltegravir 400 mg twice daily for 11 days?.
The RPV pharmacokinetics were unaffected by coad-
ministration of raltegravir (Table 1). Also, RPV did not
affect the pharmacokinetics of raltegravir (Table 2) and
raltegravir-glucuronide (its main metabolite) to a clini-
cally relevant extent. The results of this study showed
that RPV 25 mg once daily and raltegravir 400 mg
twice daily can be coadministered without dose modi-
fications.

A trial to evaluate the pharmacokinetic interaction
between RPV 25 mg once daily and the investiga-
tional agents dolutegravir 50 mg once daily or
GSK1265744 30 mg once daily, also showed that
RPV 25 mg once daily can be coadministered with
these integrase inhibitors without dose modifications®
(Tables 1 and 2).

Other interaction studies
with non-antiretroviral drugs

Acetaminophen (paracetamol)

Acetaminophen, a widely used painkiller, undergoes
hepatic metabolism via glucuronidation, sulfation, and
conjugation of intermediate metabolites with glutathi-
one’. The latter can be compromised by glutathione
depletion, possibly leading to accumulation of a minor
but toxic intermediate, N-acetyl-p-benzoquinoneimine’.
In a randomized, open-label, two-period crossover trial
with 14-day washout, 16 healthy volunteers in the fed
state received either a single dose of acetaminophen
(500 mg) or RPV (150 mg once daily for 11 days) plus
acetaminophen (500 mg single dose on day 11)%. This

study showed that there were no clinically relevant
pharmacokinetic changes for either drug. Exposure to
RPV was not affected by coadministration of acetamin-
ophen (Table 3). Furthermore, no relevant changes
were seen in the pharmacokinetics of acetaminophen
or its glucuronide or sulfate conjugates after coadmin-
istration with RPV (Table 4)%. In addition, this study
indicated that RPV does not have an effect on uridine
diphosphate glucuronosyltransferase in vivo (the main
metabolic pathway for acetaminophen)®. This confirms
that RPV and acetaminophen can be coadministered
without dose adjustments.

Chlorzoxazone

Chlorzoxazone is a muscle relaxant used as a selec-
tive probe to assess CYP2E1 activity since CYP2E1 is
the major enzyme involved in the 6-hydroxylation of
chlorzoxazone into its major metabolite, 6-hy-
droxy-chlorzoxazone’™. In an open-label trial, healthy
volunteers received RPV (150 mg once daily on days
4-15 in the fed state) plus chlorzoxazone (500 mg
single doses on days 1, 4, and 15, taken two hours
postprandial)®. A total of 19 volunteers completed the
trial and 16 were included in the analysis. Exposure to
RPV increased (1.25-fold increase in AUC,,,) after a
single dose of chlorzoxazone, which is not considered
clinically relevant (Table 3). Exposure to chlorzoxazone
and its metabolite, as well as the ratio of 6-hydroxy-chlor-
zoxazone to chlorzoxazone AUC,, values, were unaf-
fected by coadministration with RPV (Table 4). These
data indicate that RPV does not inhibit or induce
CYP2E1 activity in vivo and clinically relevant interac-
tions are not anticipated between RPV and drugs that
are primarily metabolized by CYP2E1, such as anes-
thetics (e.g. halothane).

Digoxin

As mentioned above, RPV has been shown to in-
hibit P-glycoprotein in vitro. A phase |, open-label, ran-
domized crossover trial in 22 HIV-negative volunteers
investigated the effect of steady state RPV 25 mg once
daily on the single-dose pharmacokinetics of the probe
P-glycoprotein substrate digoxin®*. Rilpivirine 25 mg
once daily did not affect the pharmacokinetics of di-
goxin (Table 4). The pharmacokinetic parameters of
RPV were comparable to those seen previously in
healthy volunteers. These data indicate that RPV at the
recommended dose does not have an effect on P-gly-
coprotein activity in vivo.
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Conclusions

Rilpivirine has a long elimination half-life that facili-
tates once-daily dosing, with maximum plasma con-
centrations around four to five hours after dosing, and
oral bioavailability maximized under fed conditions.
Drug-drug interaction studies have shown that RPV
can be coadministered with a wide variety of ARV
agents as well as other medications. Most drug-drug
interactions are not expected to be of clinical rele-
vance or cause safety concerns, and do not result in
the need for dose adjustment. Some drugs shown to
cause significant decreases in RPV exposure are con-
traindicated for coadministration with RPV as this may
be associated with an increased risk of virologic failure
and possible development of viral resistance, i.e.
strong CYP3A inducers (such as rifampin, rifabutin)
and proton-pump inhibitors (such as omeprazole).
However, other agents that have an effect on gastric
pH can be coadministered with RPV provided there is
temporal separation of the intakes (H, antagonists and
antacids). Further drug-drug interaction studies are
underway. For up-to-date specific information, the ap-
propriate prescribing information should always be
consulted.
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