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Abstract

Elagolix is an oral gonadotropin-releasing hormone receptor antagonist indicated for the management of endometriosis-associated pain and in
combination with estradiol/norethindrone acetate indicated for the management of heavy menstrual bleeding associated with uterine leiomyomas
(fibroids) in premenopausal women. Elagolix coadministered with estradiol/norethindrone acetate is in late-stage development for the management of
heavy menstrual bleeding associated with uterine fibroids. Based on the in vitro profile of elagolix metabolism and disposition, 9 drug-drug interaction
(DDI) studies evaluating the victim and perpetrator characteristics of elagolix were conducted in 144 healthy volunteers. As a victim of cytochrome
P450 (CYPs) and transporter-mediated DDIs, elagolix area under the curve (AUC) increased by ∼2-fold following coadministration with ketoconazole
and by ∼5- and ∼2-fold with single and multiple doses of rifampin, respectively. As a perpetrator, elagolix decreased midazolam AUC (90% confidence
interval) by 54% (50%-59%) and increased digoxin AUC by 32% (23%-41%). Elagolix decreased rosuvastatin AUC by 40% (29%-50%). No clinically
significant changes in exposure on coadministration with sertraline or fluconazole occurred. A elagolix 150-mg once-daily regimen should be limited
to 6 months with strong CYP3A inhibitors and rifampin because of the potential increase in bone mineral density loss, as described in the drug
label. A 200-mg twice-daily regimen is recommended for no more than 1 month with strong CYP3A inhibitors and not recommended with rifampin.
Elagolix is contraindicated with strong organic anion transporter polypeptide B1 inhibitors (eg, cyclosporine and gemfibrozil). Consider increasing
the doses of midazolam and rosuvastatin when coadministered with elagolix, and individualize therapy based on patient response. Clinical monitoring
is recommended for P-glycoprotein substrates with a narrow therapeutic window (eg, digoxin). Dose adjustments are not required for sertraline,
fluconazole, bupropion (or any CYP2B6 substrate), or elagolix when coadministered.
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Endometriosis and uterine fibroids are estrogen-
dependent conditions affecting up to 10% and
50%, respectively, of women of reproductive age.1,2

In the past 20 years, there have not been any
major advancements in medical therapy for these
gynecological conditions.1 Elagolix was approved by
the United States Food and Drug Administration
(FDA) for the management of moderate to severe
pain associated with endometriosis (Orilissa) and
in combination with estradiol/norethindrone acetate
indicated for the management of heavy menstrual
bleeding associated with uterine leiomyomas (fibroids)
(Oriahnn) in premenopausal women.3,4,5 Elagolix, an
oral, nonpeptide gonadotropin releasing hormone
(GnRH) receptor antagonist, offers patients a novel
oral medical treatment option. Elagolix coadministered
with estradiol/norethindrone acetate has demonstrated
robust efficacy for the treatment of heavy menstrual
bleeding associated with uterine fibroids (UFs) in

pivotal phase 3 clinical trials (ELARIS UF-1 and
ELARIS UF-2).2,4,5 Common adverse reactions
associated with elagolix have been hot flush, headache,
and nausea.3,6 Hypoestrogenic adverse effects such as
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Table 1. Medications Evaluated in Drug-Drug Interaction Studies With Elagolix

Mechanism-Based Drug Interactions

Drug Class
Coadministered Drug

(Dose) Mechanism Elagolix Dose
Enrolled

(Completed
a
), n

Drug interactions of elagolix as victim drug
Antifungals Ketoconazole (400 mg once daily) CYP3A and P-gp inhibition 150 mg single dose 12 (11)
Antimycobacterials Rifampin (600 mg once daily) OATP1B/1B3 inhibition, CYP3A/P-gp induction 150 mg single dose 12 (12)

Drug interactions of elagolix as perpetrator drug
Antiarrhythmics Digoxin (0.5 mg once daily) P-gp inhibition 200 mg twice daily 12 (11)
Antianxiety Midazolam (2 mg once daily) CYP3A induction 300 mg twice daily 20 (20)
Antianxiety Midazolam

b
(2 mg once daily) CYP3A induction 150 mg once daily 12 (11)

Antidepressant Bupropion (150 mg once daily) CYP2B6 induction 300 mg twice daily 24 (24)
Proton pump
inhibitors

Omeprazole
c
(40 mg once daily) CYP2C19 inhibition, CYP3A induction 300 mg twice daily 20 (20)

Statins Rosuvastatin (20 mg once daily) OATP1B1/1B3 and BCRP inhibition 300 mg twice daily 12 (10)

Drug Interactions With Commonly Coprescribed Medications

Drug Class Coadministered Drug (Dose) Study Aim (Metabolic Pathway) Elagolix Dose
Enrolled

(Completeda), n

Antidepressant Sertraline (25 mg once daily) Effect of steady-state elagolix on steady-state
sertraline and vice versa

300 mg twice daily 20 (20)

Antifungal Fluconazole (200 mg once daily) Effect of steady-state elagolix on single dose of
fluconazole (CYP2C9 and CYP3A4 inhibitor)

300 mg twice daily 20 (19)

CYP, cytochrome P450; P-gp, P-glycoprotein; OATP, organic anion-transporting polypeptide.
a
Number of participants evaluated for pharmacokinetics. For ketoconazole study, 1 participant discontinued because of inability to eat provided meals. For male
midazolam study, 1 participant discontinued for nonmedical personal reasons. For digoxin, participant failed urine test for drug and alcohol. For rosuvastatin,
dermatitis occurred at ∼1.5 hours for 1 participant after taking the first 20-mg dose of rosuvastatin and another participant discontinued because of pregnancy.
For fluconazole, participant data were removed from analysis because of identity issues.
b
Study participants were male. All other studies reported here were female participants.

c
Results for drug interaction studies with omeprazole are reported elsewhere; see references 3 and 37.

hot flush and bone mineral density (BMD) decrease
are dose dependent, and both may be mitigated with
coadministration of hormonal add-back therapy.5,7

Elagolix is rapidly absorbed from the gastrointesti-
nal tract with time to mean maximum observed plasma
concentration (Tmax) values of approximately 1 hour
and an apparent terminal-phase elimination half-life
(t 1

2
) of 4 to 6 hours.8 Exposure of elagolix is approx-

imately dose proportional from 100 to 400 mg twice
daily, and the endometriosis-indicated dose regimens
of 150 mg once daily and 200 mg twice daily are also
dose proportional.8 Elagolix is primarily excreted in
feces, and less than 3% is excreted unchanged in urine.9

However, plasma exposure of elagolix metabolites is
low (<3%) relative to the parent compound with no
clinically relevant effects of the metabolites.9 In vitro,
elagolix is metabolized primarily by the cytochrome
P450 (CYP) enzyme CYP3A4.10 In vitro experiments
also demonstrated that elagolix is a substrate of or-
ganic anion transporter polypeptide (OATP) 1B1 and
efflux P-glycoprotein (P-gp) transporters. It is also an
inhibitor of P-gp, OATP1B1, breast cancer resistance
protein (BCRP), and CYP2C19 and is an inducer of
CYP3A4.3,11

Based on in vitro results, clinical drug interaction
studies in healthy volunteers were conducted to assess
the potential for interactions between elagolix and
specific enzymes or transporters with standard probe
substrates, inhibitors, or inducers. Elagolix clinical
pharmacology studies were conducted in healthy men
and women (premenopausal). A summary of these
studies including the drug-drug interaction (DDI) stud-
ies with commonly coprescribed drugs is provided in
Table 1. The coadministered probes were chosen based
on the literature and regulatory guidance from the
FDA and the EuropeanMedicines Agency (EMA).12,13

This article provides an in-depth discussion of these
studies including study design details and mechanistic
reasoning behind outcomes.

Methods
Participants and Study Designs
Several open-label, multiple-dose phase 1 clinical stud-
ies in healthy volunteers (Table 1) were conducted in
accordance with their respective protocols, Interna-
tional Council for Harmonization Good Clinical Prac-
tice guidelines,14 applicable regulations, and guidelines
governing clinical study conduct and ethical principles
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that have their origin in the Declaration of Helsinki.
The study protocols were approved by the institutional
review boards for each study site (see Supplementary
Table S1). All participants gave written informed con-
sent before participation in the study. All the studies
were conducted in healthy premenopausal women ex-
cept for the midazolam DDI study with 150 mg of
once-daily elagolix, which was conducted in healthy
men. Enrolled participants were between the ages of
18 and 49 years with a body mass index (BMI) ≥18.0
to ≤30 kg/m2. Female participants were eligible if they
had a history of regular menstrual cycles for at least
3 months before study drug administration; agreed to
use 2 forms of nonhormonal birth control; were at least
6 months postpartum, postabortion, or postlactation at
the start of study drug dosing; and had not received a
GnRH agonist or antagonist in the previous 6 months.
Participants were not to have used CYP3A and/or
OATP1B1/3 inhibitors or inducers within 1 month
before the study; consumed alcohol, grapefruit, star
fruit, or Seville oranges within 3-7 days or nicotine-
containing products within 3-6 months before study
drug administration. Participants were excluded if they
had positive test results for hepatitis A, B, or C or
human immunodeficiency virus infection.

DDIs were assessed for elagolix covering
specific mechanistic interactions or commonly used
medications within the intended population for
elagolix (Table 1). Key components of all 9 studies
are summarized in Figure 1. The selection of doses and
duration of dosing were chosen based on the potential
effect (inhibition or induction) on the metabolic
enzymes/transporters. Drug interaction studies of
elagolix as the perpetrator drug (eg, digoxin, mida-
zolam, bupropion, and rosuvastatin) used relatively
high doses (200 or 300 mg twice daily) to maximize
the induction or inhibitory potential of elagolix on the
pathway. The midazolam DDI study in healthy male
volunteers was performed during the early development
of elagolix at the 150-mg once-daily dose and then
repeated at a higher dose (300 mg twice daily) at a
later stage of the development. The dose and duration
of the coadministered drugs as victims were chosen
based on their pharmacokinetic properties, available
literature, and regulatory guidance documents from
the FDA and the EMA.12,13 Drug interaction studies
of elagolix as the victim drug used the low-dose
regimen (150 mg, single dose), which is more sensitive
to the impact of the perpetrator drug on elagolix
exposure. Perpetrator drugs (eg, ketoconazole and
rifampin) were administered at their highest prescribed
dose and duration to maximize their inhibitory/
induction potential. Commonly coprescribed drugs
were administered at their commonly prescribed
doses.

Participants were confined to the study site and
supervised for the duration of each study period. Partic-
ipants had the option to be discharged between periods
in all studies except the midazolam, sertraline, and
bupropion studies. All study drugs were administered
under fasting conditions (no food consumption for
>10 hours) except for fluconazole and sertraline, con-
sistent with the drug administration recommendations
on their labels. For fluconazole and sertraline, no food
was consumed for 2 hours before dosing continuing
through 1 hour after study drug administration in each
period. For rosuvastatin, study drugs were adminis-
tered 1 hour before breakfast, and the evening dose
was administered 2.5 hours after dinner. Morning and
evening doses were separated by at least 12 hours for
the twice-daily administration. Participants received a
standardized diet providing approximately 30% to 40%
of the daily 1900 to 2420 calories from fat for all meals
during confinement. The meal content was identical on
the intensive pharmacokinetic sampling days.

Safety and Tolerability Assessments
Safety and tolerability were evaluated during the
studies through adverse event monitoring, vital
sign measurements, physical examinations, 12-lead
electrocardiogram (ECG) recordings, and laboratory
tests. Any subject who received at least 1 dose of study
drug was included in the safety analyses.

Pharmacokinetic Sampling and Bioanalytical Methods
Serial blood samples were collected by venipuncture for
determination of elagolix and the coadministered drugs
and their relevant metabolites before dosing and at
multiple times throughout the dosing periods. Plasma
concentrations of elagolix15 and coadministered drugs
(see Table S2) were determined using validated liq-
uid chromatography with tandem mass spectrometric
methods. The lower limit of quantitation (LLOQ) for
elagolix ranged from 0.126 to 1.59 ng/mL across all
studies. The LLOQ for the coadministered drugs were
0.100 μg/mL for ketoconazole, 50 ng/mL for rifampin,
10.0 pg/mL for digoxin, 0.1 ng/mL for rosuvastatin,
0.100 ng/mL for midazolam and 1-OH-midazolam
(male study), 0.0474 ng/mL for midazolam and 1-OH-
midazolam (female study), 0.5 ng/mL for bupropion,
5.00 ng/mL for OH-bupropion, 20.0 ng/mL for flu-
conazole, and 0.2 ng/mL for sertraline. Samples for
all analytes quantified below the lowest standard were
reported as zero.

Pharmacokinetic Analyses
Values for the pharmacokinetic parameters were esti-
mated by noncompartmental methods using Phoenix
WinNonlin, version 6.1 (Pharsight Corporation,
Mountain View, California) or SAS version 8.2 or

http://California
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Figure 1. Study designs used for assessing drug-drug interactions with elagolix. All drugs on day 1 were administered as a single dose (SD).Washout
intervals are noted by the number of days separating the SD on day 1 in period 1 with the first dose in period 2. Days in period 2 are counted from
the minimum number of days in the washout interval. Male (m) and female (f) midazolam studies are noted. Elagolix and sertraline were administered
as a SD on the morning of day 13. *Intensive PK sampling days.
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higher (SAS Institute, Inc., Cary, North Carolina).
Pharmacokinetic parameters included the maximum
observed plasma concentration (Cmax), area under
the plasma concentration-time curve (AUC) during a
dosing interval (AUC24 for once-daily administration,
AUC12 for twice-daily administration, AUCt for time
zero to the time of the last measurable concentration,
or AUC∞ for time zero to infinity, as appropriate),
and Tmax. Additional pharmacokinetic parameters
included t 1

2
and trough concentration (Ctrough).

Statistical Analyses
To assess the effect of elagolix on the coadministered
drug and vice versa, repeated-measures analyses were
performed using the natural logarithms of Cmax and
AUC using data for the coadministered medication
alone or elagolix alone and the coadministered drug in
combination with elagolix. The models included a fixed
effect for the study day. Within-subject variability was
accounted for by using the repeated statement for the ef-
fect of day. Similar analyses were performed for elagolix
using the natural logarithms of Cmax and AUC to
assess the effect of the coadministered drug on elagolix.
Central value ratios (antilogarithm of the least-squares
means for logarithms) and 90% confidence intervals
(CIs) for Cmax and AUCwere calculated to quantify the
magnitude of the drug interactions.

Results
Participant Demographics and Disposition
A total of 132 premenopausal women were enrolled in
8 studies, and 12 men were enrolled in 1 study. Pharma-
cokinetic data sets from 138 participants were used for
the analyses reported here. Data for 1 participant were
removed because of identity issues. Five participants
discontinued study participation for reasons not related
to elagolix, which included (1) inability to eat provided
meals (ketoconazole study), (2) failed drug and alcohol
test via urine analysis (digoxin study), (3) nonmedical
personal reasons (midazolam male study), (4) appear-
ance of dermatitis ∼1.5 hours after taking the first
20-mg dose of rosuvastatin (dermatitis resolved after
4 days; rosuvastatin study), and (5) pregnancy oc-
curring during study (rosuvastatin study). Across all
studies, 38% of participants were white, 49% were
black, and 14% were other races. Demographics of all
participants were similar across all studies: mean age
from all 8 studies ranged from 27 to 37 years (min, max,
19, 48 years), mean weight ranged from 66 to 73 kg
(min, max, 45, 89 kg), and mean BMI ranged from 25
to 26 kg/m2 (min, max, 19, 30 kg/m2).

Pharmacokinetics
The impact on Cmax and AUC of elagolix or the
coadministered drugs is presented in Figure 2 as central

value ratios and their 90%CIs. As a victim, the largest
change in elagolix exposure (AUC) was observed with
a single dose of rifampin (5.6-fold increase with CI of
4.9-6.4); as a perpetrator, a large change in rosuvastatin
exposure (40% decrease with CI of 29%-50%) was
observed. These changes are shown graphically by the
mean plasma concentration-time profiles for elagolix
and rosuvastatin in Figure 3A,B, respectively.

Assessment of Drug Interactions

Effect of CYP3A and P-gp Inhibition on Elagolix (by Keto-
conazole). Following multiple doses of ketoconazole,
single-dose Cmax and AUC of elagolix (coadministered
with ketoconazole) increased by 1.8- and 2.2-fold,
respectively, compared with elagolix alone.16 Elagolix
half-life was similar with or without ketoconazole
coadministration.

Effect of OATP1B1 Inhibition and CYP3A and P-gp Induc-
tion on Elagolix (by Rifampin). Following elagolix coad-
ministration with a single dose of rifampin, elagolix
Cmax and AUC increased 4.4- and 5.6-fold, respec-
tively, compared with elagolix alone. Multiple doses of
rifampin (dosing for 10 days) increased elagolix Cmax

and AUC by 2.0- and 1.7 fold, respectively.17 The
plasma concentration-time profiles for elagolix admin-
istered alone or with single or multiple doses of ri-
fampin are presented in Figure 3A.

Effect of Elagolix on P-gp-Mediated Transport (Digoxin as
Probe Substrate). Coadministration of either a single
dose (on the first day) or multiple doses (10 days of
dosing) of elagolix 200 mg twice daily with digoxin
increased digoxinCmax andAUCby approximately 70%
and 30%, respectively.18

Effect of Elagolix on CYP3A-Mediated Metabolism (Midazo-
lam as Probe Substrate). Following single and multiple
doses of 150 mg elagolix once daily in male partic-
ipants, midazolam AUC decreased by approximately
21% and 35%, respectively. However, 1-OH-midazolam
exposures slightly increased (up to 11%) with 150 mg
elagolix once daily.

Following coadministration of midazolam with the
first dose of elagolix 300 mg twice daily in female
participants, midazolam Cmax and AUC increased by
approximately 18% and 27%, respectively, and metabo-
lite exposures increased by up to 39%; however,multiple
doses of elagolix 300 mg twice daily (11 days of dosing)
decreased midazolam Cmax and AUC by approximately
44% and 54%, respectively, and metabolite exposures
decreased by 19%.

Potential of Elagolix to Induce CYP2B6-Mediated
Metabolism (Bupropion as Probe Substrate). The
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Figure 2. Effect of coadministered drug on elagolix (left) and elagolix on the coadministered drug (right).Closed circles represent central value ratios
of Cmax, and closed squares represent central value ratios of AUC.Note: all AUC values are AUC∞ except where noted as AUC12* or AUC24**. SD,
single-dose conditions; MD,multiple-dose conditions (adapted with permission from reference 9).

coadministration of a single dose of bupropion
following 10 days of elagolix (300 mg twice-daily)
dosing resulted in no/minimal changes (≤9%) in AUC
values and 25% and 32% increases in the Cmax of
bupropion and OH-bupropion, respectively.

Effect of Elagolix on OATP1B1/B3 and BCRP-Mediated Drug
Transportation and Vice Versa (Rosuvastatin). Rosuvastatin
Cmax increased by 67% after coadministration of the
first dose of elagolix (300 mg twice daily), but there was
no significant change in AUC (Figure 2). By contrast,
after coadministration of multiple doses of elagolix
300 mg twice daily, the Cmax of rosuvastatin (steady
state) was not significantly changed, but the AUC
decreased by 40% compared with when rosuvastatin
was administered alone. Rosuvastatin had no effect
on elagolix exposure. The mean plasma concentration-
time profiles for rosuvastatin administered alone and
with either a single dose or multiple doses of elagolix
are presented in Figure 3B.

Commonly Coprescribed Antifungal With Elagolix (Flucona-
zole). The elagolix steady-state Cmax and AUC12 after
10 days of elagolix 300 mg twice daily were increased

by approximately 30% following the coadministration
with a single dose of fluconazole 200 mg. However, flu-
conazole exposures (Cmax and AUC) were not affected
on coadministration with elagolix (Figure 2).

Commonly Coprescribed Antidepressant With Elagolix (Ser-
traline). Single-dose 300-mg elagolix plasma exposures
(Cmax and AUC) were not affected by multiple doses
of sertraline (25 mg once daily for 10 days). However,
multiple doses of elagolix 300 mg twice daily increased
sertraline steady-state Cmax and AUC24 by 34% and
42%, respectively (Figure 2).

Safety and Tolerability
Elagolix and the coadministered drugs across the regi-
mens tested were generally well tolerated by the 144 fe-
male andmale participants in the 9 phase 1 studies. The
highest incidence of treatment-emergent adverse event
(TEAEs) was reported in the ketoconazole study, with
82% of participants reporting 1 or more TEAE during
the ketoconazole-alone portion of the test regimen,
compared with zero participants during the elagolix-
alone portion of the test regimen. Across all stud-
ies, the most common adverse events assessed by the
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Figure 3. Mean plasma concentration-time profiles for (A) elagolix
administered alone (closed circle), with a single dose of 600 mg rifampin
(closed triangle), and after multiple doses of rifampin (open square), and
for (B) rosuvastatin (20 mg once daily) administered alone (closed circle),
with a single dose of 300 mg elagolix (closed triangle), and following
multiple doses of 300 mg elagolix (open square). Error bars represent
standard deviation. See Figure 1 for study design details.

investigators as mild and reasonably related to elagolix
included hot flush, headache, nausea, and amenorrhea.
Across all studies, adverse events that were assessed by
the investigator as moderate and not related included
vomiting and headache (rifampin once daily alone),
abdominal pain (elagolix alone in rifampin study),
headache (elagolix with rifampin once daily), and vom-
iting (elagolix with sertraline). Across all studies, 3
severe adverse events occurred, and all were assessed
by the investigator as not related to elagolix. These
adverse events were not related, did not lead to study
discontinuation, and included (1) induced abortion that
occurred 35 days after the last dose of both rifampin
and elagolix, (2) headache after a single dose of digoxin
alone, and (3) migraine (resolved spontaneously after
1 day) after a single dose of rifampin alone. Across
all studies, there were no clinically significant changes
observed in vital sign values, ECG parameters, physical
examination findings, or laboratory measurements.

Discussion
Womenwho have endometriosis or uterine fibroids may
often have other comorbidities, such as depression, anx-
iety, or gynecological comorbidities. As such, medical
therapy for these other conditions may be needed long
term, increasing the likelihood for coadministration
of medications and thus potential drug interactions.
Findings from in vitro studies guided the evaluation
of potential mechanistic drug interactions of elagolix
in phase 1 healthy volunteer studies. In this article,
6 mechanism-based clinical DDI evaluations assessing
elagolix as a substrate of CYP3A, OATP1B1, and P-
gp, an inhibitor of P-gp, BCRP, and OATP1B1, and
an inducer of CYP3A and CYP2B6 are reported.
Sertraline and fluconazole, 2 commonly coprescribed
medications, were also evaluated. Dosing recommen-
dations for these medications when prescribed with
elagolix are discussed in the following sections and are
summarized in Table 2.

Potential effects of inhibition of CYP3A/P-gp and
OATP1B1 and induction of CYP3A/P-gp on the
pharmacokinetics (PK) of elagolix (as a victim) were
assessed by coadministration with ketoconazole and ri-
fampin in phase 1 healthy volunteer studies. At the time
of conducting the ketoconazole study, the gold stan-
dard used to determine the impact of themaximal effect
of CYP3A inhibition on the clearance of CYP3A sub-
strates in vivo was the ketoconazole 400-mg once-daily
regimen.12,19,20 Because of the risk of hepatotoxicity
and adrenal insufficiency associated with ketoconazole,
other strong CYP3A inhibitors (ie, itraconazole) have
replaced its use in clinical DDI studies.12,21,22 Based
on results from the ketoconazole study, elagolix is not
considered a sensitive CYP3A substrate, as the increase
in overall exposures (≤2.2-fold) was much lower than
the criteria (≥5-fold increase) per the FDA guidance
on drug interaction studies.12 The t 1

2
of elagolix was

similar with or without ketoconazole coadministration,
thus indicating that the observed increase in elagolix
exposure may occur during first-pass intestinal and
hepatic metabolism. Inhibition of intestinal P-gp may
also have contributed to the increase in elagolix ex-
posure observed with ketoconazole coadministration;
this is supported by the similar increase in elagolix
Cmax and AUC (1.8 and 2.2, respectively). Based on
these DDI results and the potential BMD loss that
may be associated with increased elagolix exposure, the
elagolix 150-mg once-daily regimen should be limited to
6 months and the elagolix 200-mg twice-daily regimen
is not recommended for more than 1 month when
coadministered with strong CYP3A inhibitors.3

Rifampin is a potent inducer of CYP3A and
P-gp23 and also inhibits P-gp and OATP1B1/1B3.24

Rifampin is used in clinical drug interaction studies
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Table 2. Dosing Recommendations Based on Drug Interaction Trials
a

Mechanism Evaluated

Probe Substrate,
Inhibitor, or
Inducer

Effect on Overall
Exposure (AUC) of

Elagolix or Coadministered Drug
b

Clinical Recommendations

Drug interactions of elagolix as victim drug
CYP3A and P-gp inhibition Ketoconazole 2.2-fold ↑ in elagolix (SD) No dose adjustment.
OATP1B/1B3 inhibition and
CYP3A4/P-gp induction

Rifampin 5.6-fold ↑ in elagolix (SD) Concomitant use of elagolix 200 mg twice daily and
rifampin is not recommended. Limit concomitant
use of elagolix 150 mg once daily and rifampin to
6 months.

Drug interactions of elagolix as perpetrator drug
P-gp inhibition Digoxin Up to 32% ↑ in digoxin (SD) Clinical monitoring is recommended for digoxin

when coadministered with elagolix.
CYP3A4 induction Midazolam 54% ↓ in midazolam (MD) Consider increasing the dose of midazolam and

individualize therapy based on the patients’
response.

CYP2B6 induction Bupropion ↔ in AUCs of bupropion and
OH-bupropion; 25% ↑ in Cmax of
bupropion, 32% ↑ Cmax of
OH-bupropion

No dose adjustment.

OATP1B1/1B3 and BCRP inhibition Rosuvastatin 40% ↓ in rosuvastatin (MD) Consider increasing the dose of rosuvastatin, no
dose adjustment for elagolix.

Drug interactions with commonly coprescribed medications
CYP2C9 and CYP3A inhibitor Fluconazole 29% ↑in elagolix (SD),↔ fluconazole No dose adjustment.
NA Sertraline 42% ↑ in sertraline (SD),↔ elagolix No dose adjustment.

AUC, area under the plasma concentration-time curve;CYP, cytochrome P450; P-gp, p-glycoprotein;OATP, organic anion-transporting polypeptide; BCRP, breast
cancer resistance protein; NA, not applicable;↓, decrease;↑, increase;↔, no change; SD, single dose; MD,multiple dose.
a
See reference 3.

b
Exposure changes are reported for dosing conditions that resulted in the greatest effect on area under the plasma concentration-time curve (AUC) denoted
by single dose (SD) or multiple dose (MD) wherever applicable. See Figure 2 for all data.

to evaluate acute PK interaction effects through inhi-
bition of OATP1B1 after a single dose and chronic
PK interaction effects through induction of CYP3A
and P-gp after multiple once-daily doses.12,25 Based on
the elagolix disposition profile, the increase in expo-
sure of elagolix when coadministered with rifampin
can be attributed to (1) inhibition of hepatic uptake
transporter OATP1B1 by rifampin and (2) inhibition of
enterocyte P-gp, thereby preventing elagolix efflux into
the intestinal lumen and increasing the overall bioavail-
ability. These explanations are further reinforced by
the rifampin plasma concentrations (18 μmol/L; data
on file with AbbVie) being higher than the reported
maximal inhibitory concentration (IC50) values (1-
10 μmol/L) for inhibiting hepatic OATP1B1,5-8 and the
expected intestinal concentrations with a 600-mg dose
of rifampin are higher than the reported IC50 values
(70-220 μmol/L) for inhibiting P-gp.26-29 The smaller
increase in exposures (Cmax and AUC) of elagolix
(≤2-fold) following multiple days of rifampin dosing
compared with a single dose of rifampin (<6-fold) may
be attributed to rifampin inductive effects on CYP3A
and P-gp. Thus, the relatively small increase can be
attributed to the net effect of OATP1B1 inhibition
and CYP3A and P-gp induction. Based on these DDI
results and accounting for the potential BMD loss with

elagolix, concomitant use of rifampin with the elagolix
150-mg once-daily regimen is limited to 6 months, and
the 200-mg twice-daily regimen with rifampin is not
recommended. Because most other strong inhibitors
of OATP1B1 (ie, cyclosporine) do not pose induction
potential for CYP3A/P-gp and the potential magnitude
of increase in elagolix exposures (Cmax and AUC)
with such inhibitors may be similar to that caused by
single-dose rifampin (>4.4-fold), concomitant use of
strong OATP1B1 inhibitors that are devoid of CYP3A
induction is contraindicated with elagolix.3

Several phase 1 DDI studies were conducted to
evaluate the effects of elagolix as a perpetrator on the
PK of CYP3A, CYP2B6, P-gp, OATP1B1/1B3, and
BCRP substrates (midazolam, bupropion, digoxin, and
rosuvastatin). Oralmidazolam is a sensitive substrate of
gut and hepatic CYP3A and is one of the recommended
probe substrates12,30 for evaluating CYP3A-mediated
drug interactions. Multiple doses of elagolix 150 mg
once daily and 300 mg twice daily resulted in 35%
and 54% decreases, respectively, in the overall exposure
(AUC) of midazolam. Therefore, elagolix is considered
a weak or moderate inducer of CYP3A depending
on the dose administered. Based on these findings,
clinicians should consider increasing the midazolam
dose when coadministered with elagolix.
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Bupropion is considered a clinical CYP2B6 probe
substrate for clinical DDI evaluations, although it
is not a sensitive CYP2B6 substrate (with fraction
metabolized about 0.5).31 No other CYP2B6-sensitive
substrates (with fraction metabolized > 0.9) have been
identified to date; therefore, bupropion was used to
evaluate the CYP2B6 induction potential of elagolix
based on in vitro observations. In the DDI evaluation
with elagolix 300 mg twice daily, bupropion PK was
not affected (≤25% increase); however, its metabolite
Cmax increased to a minimal extent (32%). These results
are not considered clinically significant, and thus, no
dose adjustment is recommended for bupropion (or any
CYP2B6 substrate) when coadministered with elagolix.

The Cmax and AUC of digoxin, a known sensitive
P-gp substrate, were increased slightly following a sin-
gle dose or with daily 200-mg twice-daily dosing of
elagolix (Figure 2). Themodest increase in digoxinCmax

(∼70%) and AUC (∼30%) in the presence of elagolix
may be attributed to inhibition of intestinal P-gp. The
clinical relevance of this increase may be limited to
P-gp substrates that have a narrow therapeutic index
such as digoxin. In addition, the similarity of increase
in exposure after single and multiple doses suggests
that elagolix does not induce P-gp after multiple doses.
Elagolix did not affect the renal clearance of digoxin as
indicated by the similar t 1

2
of digoxin alone and in the

presence of elagolix. As with other drugs that increase
the exposure of digoxin, clinical monitoring for digoxin
is recommended when coadministered with elagolix.

Rosuvastatin, unlike other statin drugs, does not
undergo extensive CYP-mediated metabolism and pri-
marily follows hepatic transporter-mediated elimina-
tionmechanisms.32-34 Coadministration of rosuvastatin
with a single dose of elagolix 300 mg increased rosu-
vastatin Cmax by approximately 67% relative to that
observed for rosuvastatin alone, suggesting elagolix
may have an effect on the rate of absorption of ro-
suvastatin. This may be explained by an initial in-
hibition of OATP1B1 and/or BCRP transporters by
elagolix. Following coadministration of multiple doses
of elagolix 300 mg twice daily with rosuvastatin, the
rosuvastatin AUCwas decreased by approximately 40%
with no change in Cmax relative to administration of
rosuvastatin alone. In addition, the Tmax of rosuvas-
tatin was decreased following both a dose (1.6 hours)
and multiple doses (1.2 hours) of elagolix relative to
when rosuvastatin was administered alone (2.8 hours).
By contrast, the apparent t 1

2
of rosuvastatin unchanged

when rosuvastatin was administered alone (8.8 hours)
or in combination with single or multiple doses of
elagolix (9.5 and 8.2 hours, respectively). The mech-
anism(s) for a decrease in rosuvastatin AUC when
coadministered with multiple doses of elagolix are

unknown. The decrease in rosuvastatin AUC could be
explained if repeated administration of elagolix causes
an induction in transporters and potentially modulat-
ingmetabolism, which could then decrease the bioavail-
ability or increase systemic clearance of rosuvastatin.
However, no data are currently available to support
this hypothesis. The reduction of rosuvastatin AUC
may be considered clinically relevant, and an increase
in rosuvastatin dose should be considered if clinically
indicated in women taking elagolix and individualized
therapy based on patient response.

Sertraline has been shown to increase the plasma
concentrations of coadministered drugs that are me-
tabolized by CYP2D6 and has not been shown to
increase exposures of drugs that are metabolized by
CYP3A.35 Consistent with its lack of effect on CYP3A
substrates, sertraline did not affect elagolix exposure,
whereas elagolix increased the sertraline steady-state
AUC and Cmax by approximately 42% and 34%, re-
spectively. These increases in sertraline AUC and Cmax

may partially be related to elagolix-mediated, time-
dependent inhibition of CYP2C19.36 The modest in-
crease in sertraline exposure is not considered clinically
relevant given the wide safety margin of sertraline.37

Thus, no dose adjustment is required for elagolix or
sertraline when coadministered.

Fluconazole is a potent CYP2C9 and CYP2C19
inhibitor and a moderate CYP3A inhibitor.38 As ob-
servedwith ketoconazole, a strong inhibitor of CYP3A,
the minimal increase in elagolix exposures (Cmax and
AUC) of approximately 30% can be attributed to
the inhibition of CYP3A by fluconazole. Elagolix did
not affect fluconazole exposures. Thus, no dose ad-
justment is required for elagolix or fluconazole when
coadministered.

Conclusions
The DDI profile of elagolix has been determined from
clinical investigations in healthy volunteers. Mecha-
nistic studies revealed that elagolix is not a sensitive
substrate of CYP3A or P-gp, but it is an OATP1B1
substrate and a weak to moderate inducer of CYP3A, a
weak inhibitor of CYP2C193,36 and a weak inhibitor of
efflux transporter P-gp. Elagolix decreased rosuvastatin
overall exposure by an unknown mechanism that does
not appear to be related to modulation of OATP1B1.

In summary, no dose adjustments for elagolix are
necessary for any of the drugs studied here, with the
exception of the recommended limited duration of
elagolix treatment when coadministered with rifampin
or strong CYP3A inhibitors. Coadministration of ri-
fampin with elagolix at low doses (150 mg once daily)
should be limited to 6 months and is not recommended
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for higher doses of elagolix (200 mg twice daily).
The elagolix 150-mg once-daily regimen is also limited
to 6 months with strong CYP3A inhibitors, whereas
the elagolix 200-mg twice-daily regimen is not rec-
ommended for more than 1 month. Coadministration
with strong OATP1B1 inhibitors is contraindicated.
With regard to the effects of elagolix on the PK of
other coadministered drugs, dose adjustments are not
needed for bupropion or any other CYP2B6 substrate.
Dose increases may be considered for midazolam and
rosuvastatin when coadministered with elagolix, if clin-
ically indicated. In the case of coadministration of
drugs that are P-gp substrates, it is recommended to
monitor exposure of the coprescribed drugs if the
therapeutic index is narrow (eg, digoxin). No dose
adjustments are needed for the commonly coprescribed
drugs, sertraline and fluconazole, or elagolix when
coadministered.
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