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1. EXECUTIVE SUMMARY

Myovant Sciences GmbH submitted an original new drug application (NDA) 214846 for the treatment of 
heavy menstrual bleeding associated with uterine fibroids under section 505(b)(2) for Myfembree® on 
June 1, 2020.  Myfembree® is a fixed dose combination (FDC) tablet containing relugolix 40 mg, estradiol 
(E2) 1 mg, and norethindrone acetate (NETA) 0.5 mg.  Relugolix 120 mg tablets (NDA 214621; Orgovyx®; 
approved on December 18, 2020) were recently approved for the treatment of adult patients with 
advanced prostate cancer.  For the E2 and NETA components of the FDC tablet, the Applicant is relying on 
the Agency’s finding of safety and effectiveness for the listed drug Activella® (E2/NETA) tablets (NDA 
020907) which was approved on November 18, 1996 for treatment of moderate to severe vasomotor 
symptoms or vulvar and vaginal atrophy symptoms due to menopause and prevention of postmenopausal 
osteoporosis.  The recommended dose of Myfembree® is one tablet to be taken orally once daily at 
approximately the same time with or without food.  

To support the approval of Myfembree® for the treatment of heavy menstrual bleeding associated with 
uterine fibroids, a total of 31 clinical trials have been conducted.  Among these studies, this review focuses 
on the 15 studies that were unique for this indication and were not covered in the multidisciplinary review 
for NDA 214621 dated December 18, 2020 in the document archiving, reporting, and regulatory tracking 
system (DARRTS).  

1.1 Recommendations

The Office of Clinical Pharmacology (OCP), Division of Cardiometabolic and Endocrine Pharmacology 
(DCEP) and Division of Pharmacometrics (DPM), has reviewed the information contained in NDA 214846 
and recommends approval of this NDA. The key review issues with specific recommendations and/or 
comments are summarized below:

Table 1: Summary of Review Issues amd Recommendations

Review Issue Recommendations and Comments

Pivotal or supportive evidence of 
effectiveness

 Two replicate pivotal Phase 3 studies (MVT-601-3001 and MVT-601-3002) 
demonstrated the safety and efficacy of relugolix + E2/NETA for the 
proposed indication of the treatment of heavy menstrual bleeding 
associated with uterine fibroids.

 A single- and multiple-ascending dose pharmacokinetics 
(PK)/pharmacodynamics (PD) study (TAK-385_101) and a Phase 2, dose-
finding study (TAK-385/CCT-001) provided supportive evidence. 

General dosing instructions The recommended dosing regimen is one FDC tablet (relugolix 40 mg/E2 
1 mg/NETA 0.5 mg), orally, once daily at the same time, with or without food

Dosing in patient subgroups 
(intrinsic and extrinsic factors)

 Renal Impairment: No dosage adjustment for Myfembree® is required in 
patients with mild, moderate, or severe renal impairment.  Relugolix has 
not been studied in patients with end stage renal disease or in patients 
undergoing dialysis and therefore should not be administered to these 
patient populations.  E2 and NETA have not been studied in patients with 
renal impairment.   

 Hepatic Impairment: The use of Myfembree® in patients with any hepatic 
impairment or disease should be contraindicated as the listed drug for 
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E2/NETA,  Activella® is contraindicated in patients with known liver 
impairment or disease.  Relugolix has not been studied in patients with 
severe hepatic impairment.  E2 and NETA have not been studied in 
patients with any degree of hepatic impairment.  

 Combined P-glycoprotein (P-gp) and Moderate cytochrome P450 (CYP) 
3A Inhibitor: Co-administration with erythromycin (P-gp and moderate 
CYP3A inhibitor) increased the AUC and Cmax of relugolix by 6.2-fold.  
Patients should avoid use of Myfembree® with oral P-gp inhibitors.  If use 
is unavoidable, patients should take Myfembree® first and separate 
dosing by at least 6 hours.  

 Combined P-gp and Strong CYP3A Inducer: Co-administration with 
rifampin (P-gp and strong CYP3A inducer) decreased the AUC and Cmax of 
relugolix by 55% and 23%, respectively.  Patients should avoid the use of 
Myfembree® with combined P-gp and strong CYP3A inducers.

Bridge between the to-be-
marketed and clinical trial 

formulations

The Applicant conducted 2 replicate, pivotal Phase 3 trials by co-administering 
relugolix 40 mg and E2 1 mg/NETA 0.5 mg (Activella®) while the to-be-marketed 
(TBM) product is an FDC tablet.  In order to bridge these two formulations, the 
Applicant has conducted a pivotal bioequivalence (BE) study (MVT-601-042).  

Labeling

Pending negotiation with the Applicant.  Our edits to the Applicant proposed 
labeling that are consistent with guidance “Clinical Pharmacology Section of 
Labeling for Human Prescription Drug and Biological Products – Content and 
Format”

1.2 Post-Marketing Requirements and Commitments

None. 

2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT

2.1 Pharmacology and Clinical Pharmacokinetics

Relugolix is a non-peptide gonadotropin-releasing hormone (GnRH) receptor antagonist that 
competitively binds to pituitary GnRH receptors, thereby reducing the release of luteinizing hormone (LH) 
and follicle-stimulating hormone (FSH), leading to decreased serum concentrations of the ovarian sex 
hormones, E2 and progesterone, and reduced bleeding associated with uterine fibroids.

E2 acts by binding to nuclear receptors that are expressed in estrogen-responsive tissues.  As a component 
of Myfembree®, the addition of exogenous E2 may reduce the increase in bone resorption and resultant 
bone loss that can occur due to a decrease in circulating estrogen concentrations from relugolix alone. 

Progestins such as norethindrone (NET) act by binding to nuclear receptors that are expressed in 
progesterone-responsive tissues. As a component of Myfembree®, NET may protect the uterus from the 
potential adverse endometrial effects of unopposed estrogen.

Absorption

Relugolix exhibits greater than dose-proportional exposures at doses ranging from 1 mg to 80 mg (0.025 
to 2 times the approved recommended dose) and approximately dose-proportional exposures at doses 
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ranging from 80 mg to 360 mg (2 to 9 times the proposed recommended dose).  Relugolix concentrations 
reach steady-state within 12 days, and the degree of accumulation is approximately 2-fold, upon once 
daily administration.  The mean (%CV) absolute bioavailability of relugolix is 12 (62%).

E2 and NET concentrations reach steady state within 2 weeks, with an accumulation of 33% to 47% above 
concentrations seen after administration of a single dose, upon once daily administration.

The PK parameters of relugolix, unconjugated E2, and NET after administration of a single dose of 
Myfembree® to healthy postmenopausal women under fasted conditions are summarized in Table 2. 

Table 2: PK Parameters of Relugolix, Unconjugated E2, and NET 
After Single Dose Administration of Myfembree®

Abbreviations:  AUC = area under the concentration-time curve; AUC0-inf = AUC from time 0 extrapolated to infinity; 
Cmax = maximum observed concentration; E2 = estradiol; NET = norethindrone; Tmax = time to maximum observed concentration.
Notes:  AUC0-inf is presented in ng·hr/mL for relugolix, NET and in pg·hr/mL for unconjugated E2. Cmax is presented in ng/mL for 
relugolix, NET and in pg/mL for unconjugated E2.

Effect of Food

The AUC0-inf and Cmax of relugolix decreased by 38% and 55%, respectively, after administration of 
Myfembree® following consumption of a high-fat, high-calorie meal (i.e., 800-1,000 calorie meal in which 
50% of calories are derived from fat) compared with the fasted state; however, the decrease in exposure 
to relugolix is considered not to be clinically meaningful.  No clinically meaningful effects of food on the 
exposure to E2 or NET were observed. 

Distribution

Plasma protein binding of relugolix is 68% to 71%, primarily to albumin and to a lesser extent to α1-acid 
glycoprotein. The mean blood-to-plasma ratio is 0.78.  E2 circulates in the blood bound to Sex hormone-
binding globulin (SHBG) (36% to 37%) and to albumin (61%), while only approximately 1% to 2% is 
unbound.  NET also binds to a similar extent to SHBG (36%) and to albumin (61%).

Metabolism 

Relugolix is metabolized primarily by CYP3A and to a lesser extent by CYP2C8 in vitro.   E2 is converted 
reversibly to estrone, and both can be converted to estriol, which is a major urinary metabolite.  Estrogens 
also undergo enterohepatic recirculation due to sulfate and glucuronide conjugation in the liver, biliary 
secretion of conjugates into the intestine, and hydrolysis in the intestine followed by reabsorption.  NET 

Relugolix Unconjugated 
Estradiol Norethindrone

AUC0-inf (ng·hr/mL or pg·hr/mL), mean (SD) 198.1
(111.6)

818.7
(334.4)

17.5
(8.5)

Cmax (ng/mL or pg/mL), mean (SD) 26.0
(18.2)

28.0
(19.2)

3.6
(1.4)

Tmax (hr), median (min, max) 2.00
(0.25, 5.00)

7.00
(0.25, 24.00)

1.0
(0.50, 4.00)
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undergoes extensive biotransformation, primarily by reduction, in addition to sulfation, glucuronidation, 
and oxidation, respectively, by sulfotransferases (SULTs), glucuronosyltransferases (UGTs), and CYP 
enzymes, including CYP3A4.  Majority of metabolites in the circulation are sulfates, with glucuronides 
accounting for most of the urinary metabolites.

Excretion: 

After oral administration of a single 80 mg radiolabeled dose of relugolix, approximately 81% of the 
radioactivity was recovered in feces (4.2% as unchanged) and 4.1% in urine (2.2% as unchanged).  E2 is 
excreted in the urine as glucuronide and sulfate conjugates.  NET is primarily excreted in urine as various 
polar metabolites.

2.2 Dosing and Therapeutic Individualization

2.2.1 General dosing

The proposed dosing regimen of one FDC tablet (relugolix 40 mg/E1 1 mg/NETA 0.5 mg) once daily was 
selected based on two successful, replicate, pivotal Phase 3 efficacy and safety studies (MVT-601-3001 
and MVT-601-3002) using this regimen.  A PK/PD study (TAK-385_101) and a Phase 2, dose-finding study 
(TAK-385/CCT-001) provided supportive evidence. 

2.2.2 Therapeutic individualization

Renal Impairment

No dose adjustment for Myfembree® is required in patients with mild, moderate, or severe renal 
impairment.  Single dose relugolix mean AUC was 45% and 49% higher, respectively, in subjects with 
moderate (Study MVT-601-040) and severe renal impairment (Study MVT-601-1003) compared to 
subjects without renal impairment.  This magnitude of increase in relugolix exposure is not considered to 
be clinically relevant based on exposure-safety analyses.

Relugolix has not been studied in patients with end stage renal disease or in patients undergoing dialysis 
and therefore should not be administered to these patient populations.  E2 and NETA have not been 
studied in patients with renal impairment.   

Hepatic Impairment

The Applicant is relying on the safety and efficacy findings of the listed drug, Activella®, for E2/NETA.  Since 
Activella® is contraindicated in patients with known liver impairment or disease, the use of Myfembree® 
in patients with any hepatic impairment or disease should be contraindicated.

Mean relugolix AUC was decreased by 31% in subjects with mild hepatic impairment and decreased by 
5% in subjects with moderate hepatic impairment compared with healthy demographically matched 
participants with normal hepatic function when a single dose of relugolix was administered in absence of 
E2 and NETA (Study MVT-601-1002).  Relugolix has not been studied in patients with severe hepatic 
impairment.  E2 and NETA have not been studied in patients with any degree of hepatic impairment.  
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Other Intrinsic Factors

Population PK analysis indicated that no clinically significant differences in the PK of relugolix were 
observed based on age (19-53 years), race (Asian [49%], White [24%], Black/African American [24%]), or 
body weight (38-144 kg).

Drug Interactions

The followings were observed in clinical drug-drug interaction (DDI) studies:
 Combined P-gp and Moderate CYP3A Inhibitor: Co-administration with erythromycin (P-gp and 

moderate CYP3A inhibitor) increased the AUC and Cmax of relugolix by 6.2-fold.
 Combined P-gp and Strong CYP3A Inducer: Co-administration with rifampin (P-gp and strong 

CYP3A inducer) decreased the AUC and Cmax of relugolix by 55% and 23%, respectively.

Patients should avoid use of Myfembree® with oral P-gp inhibitors.  If use is unavoidable, patients should 
take Myfembree® first and separate dosing by at least 6 hours.  In addition, patients should avoid the use 
of Myfembree® with combined P-gp and strong CYP3A inducers.

2.3 Outstanding Issues

None from the Clinical Pharmacology perspective.

2.4 Summary of Labeling Recommendations 

Per guidance “Clinical Pharmacology Section of Labeling for Human Prescription Drug and Biological 
Products – Content and Format” and based on the information and data reviewed in this NDA, the 
following Clinical Pharmacology related key recommendations were made by the Clinical Pharmacology 
review team:

2. Dosage and Administration

 Myfembree® can be taken regardless of food (Section 12.3).
 A missed dose of Myfembree® should be taken as soon as possible the same day and then the 

regular dosing should be resumed the next day at the usual time.
 Dosage modification for concomitant use with P-gp inhibitors: Avoid concomitant use of 

Myfembree® with oral P-gp inhibitors. If concomitant use is unavoidable, take Myfembree® first 
and separate dosing by at least 6 hours (Sections 7.1 and 12.3).

4. Contraindications

 Myfembree® is contraindicated in patients with known hepatic impairment and disease (Sections 
4, 8.7, and 12.3)

7. Drug Interactions
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 Avoid use of Myfembree® with oral P-gp inhibitors.  If use is unavoidable, take Myfembree® first, 
separate dosing by at least 6 hours, and monitor patients for adverse reactions (Sections 2.4, 7, 
and 12.3).

 Avoid use of Myfembree® with combined P-gp and strong CYP3A inducers (Sections 7 and 12.3).

12.2.  Pharmacodynamics

 At a dose 9 times the maximum approved recommended dose of relugolix, the QT interval was 
not prolonged to a clinically relevant extent.

 The effect of E2 and NETA (two of the components of Myfembree®) on the QTc interval has not 
been studied.

12.3. Pharmacokinetics

 Verified and edited information on Absorption, Distribution, Metabolism, and Excretion (ADME), 
Use in Specific Population, and Drug Interactions for clarity and accuracy.
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3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW

3.1 Overview of the Product and Regulatory Background

Product

Myfembree® tablets for oral administration contain a FDC of relugolix 40 mg, E2 1 mg, and NETA 0.5 mg 
as active ingredients. 

Relugolix is a non-peptide small molecule, GnRH receptor antagonist.  It has the empirical formula of 
C29H27F2N7O5S and a molecular weight of 623.63.  E2 is an estrogen with the empirical formula of C18H24O2 
and a molecular weight of 272.4.  NETA is a progestin with the empirical formula of C22H28O3 and a 
molecular weight of 340.5.

Clinical Development Program 

To support the approval of Myfembree® for the treatment of heavy menstrual bleeding associated with 
uterine fibroids, a total of 31 studies have been conducted, including:

 21 Clinical Pharmacology and Biopharmaceutics (Phase 1) studies evaluating relugolix alone in 
healthy premenopausal women, healthy men, or patients with renal or hepatic impairment or in 
combination with E2 and NETA in healthy premenopausal or postmenopausal women;

 1 Phase 2 study evaluating relugolix monotherapy in women with uterine fibroids;
 3 Phase 3 trials evaluating relugolix combination therapy in women with uterine fibroids (there 

were 3 additional trials evaluating relugolix monotherapy);
 1 patient-reported outcome sub-studies associated with the Phase 3 studies in women with 

uterine fibroids; and 
 2 population PK (pop PK) and/or exposure-response (E-R) analysis reports

Among these studies, this review focuses on the 15 studies that were unique for this indication and were 
not covered in the multidisciplinary review for NDA 214621 dated December 18, 2020 in DARRTS.  This 
includes 1 PK/PD study (TAK-385_101), 1 human ADME study (TAK-385_1009), 1 BE study (MVT-601-042), 
1 food effect study (MVT-601-041), 1 relugolix dose finding study (TAK-385/CCT-001), 7 DDI studies (MVT-
601-039, TAK-385/CPH-010, MVT-601-1004, MVT-601-043, C27005, MVT-601-044, MVT-601-045), 1 
hepatic impairment study (MVT-601-1002), and 2 renal impairment studies (MVT-601-040, MVT-601-
1003). 

The clinical development program of relugolix is illustrated in Figure 1 below.
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Figure 1: Overview of Relugolix Clinical Development Program

3.2 General Pharmacology and Pharmacokinetic Characteristics

Pharmacologic properties of relugolix that are relevant to the interpretation of benefit and risk are 
summarized in Table 2.  While the table includes some information on E2 and NETA, it focuses on relugolix 
as the combination of E2/NETA is already approved as Activella®.

Table 3: Summary of General Clinical Pharmacology and PK
Characteristic Drug Information

Pharmacologic Activity
Established pharmacologic 

class (EPC)
Myfembree® is a combination of relugolix, a GnRH receptor antagonist, estradiol, an 
estrogen, and norethindrone acetate, a progestin.

Mechanism of action Relugolix is a non-peptide GnRH receptor antagonist that competitively binds to 
pituitary GnRH receptors, thereby reducing the release of LH and FSH, leading to 
decreased blood concentrations of the ovarian sex hormones E2 and progesterone and 
reduced bleeding associated with uterine fibroids.
E2 acts by binding to nuclear receptors that are expressed in estrogen-responsive 
tissues. As a component of Myfembree®, the addition of exogenous E2 may reduce the 
increase in bone resorption and resultant bone loss that can occur due to a decrease 
in circulating estrogen from relugolix alone. 
Progestins such as NET act by binding to nuclear receptors that are expressed in 
progesterone-responsive tissues. As a component of Myfembree®, norethindrone may 
protect the uterus from the potential adverse effects on the endometrium from 
unopposed estrogen.

Active moieties Relugolix, E2, and NETA

Reference ID: 4795959



11

Characteristic Drug Information
QT prolongation At a dose 9 times the maximum recommended dosage, Myfembree® does not prolong 

the QT interval to any clinically relevant extent.
General Information

Bioanalysis Most of the bioanalytical methods used in clinical studies supporting this NDA were 
liquid chromatography – tandem mass spectrometry (LC-MS/MS) based methods.  The 
acceptance criteria and performance of the bioanalytical methods are in compliance 
with the FDA’s Bioanalytical Method Validation Guidance.  The method validation and 
performance of the bioanalytical methods used in clinical studies are acceptable.

Healthy subjects versus 
patients

There are no meaningful differences in PK between healthy subjects vs. patients.

Drug (relugolix) exposure 
at steady state following 
the therapeutic dosing 

regimen

Parameter Mean (SD)
AUC0-τ        108.1 (57.49) ng·hr/mL
Cmax        18.31 (16.37) ng/mL
Tmax                        1.0 (0.5, 6.0)a

Cmin                         2.19 (0.94) ng/mL
At steady state following once daily dose of relugolix 40 mg on Day 15 (Study MVT-
601-039)
a Median (min, max)

Range of effective 
dosage(s) or exposure

Relugolix 40 mg/E2 1 mg/NETA 0.5 mg QD

Maximally tolerated 
dosage or exposure

In clinical studies, where relugolix was administered as single doses up to 360 mg and 
as once daily doses up to 180 mg, a maximum tolerated dose was not reached.

Dosage proportionality Relugolix AUC and Cmax increased greater than dose-proportionally over the single 
dose range of 1-80 mg and approximately dose-proportional over single dose range of 
80-360 mg.  Relugolix AUC and Cmax increased approximately in proportion to dose 
over the repeated dose range of 10-40 mg once daily.

Accumulation Accumulation ratio of relugolix 40 mg once daily: AUC0-τ: 2.07; Cmax: 1.72 (Study TAK-
385_101 and TAK-385/CPH-001)

Time to achieve steady-
state

Upon once daily administration of relugolix 40 mg, steady state of relugolix was 
achieved by Day 12 to 13 (Study MVT-601-039, MVT-601-044, MVT-601-045, TAK-
385_101)

Bridge between to-be-
marketed and clinical trial 

formulations

Comparable bioavailability was demonstrated in a single-dose PK study between the 
to-be-marketed (TBM) fixed dose-combination (FDC) tablet and co-administration of 
a 40-mg relugolix tablet (T4B formulation) and Activella® (E2 1 mg/NETA 0.5 mg) in 
healthy postmenopausal women used in the pivotal Phase 3 trial (Study MVT-601-
042).

Absorption
Bioavailability The mean (%CV) absolute bioavailability of relugolix is 12% (62) (Study TAK-385-1009)

Tmax (Median [min, max]) 
in hrs

Relugolix: 2.00 (0.25, 5)     
E2:             7.00 (0.25, 24)    
NET:          1.00 (0.5, 4)   
(Study MVT-601-042)

Food effect (fed/fasted)
Geometric least square 

mean and 90% CI

The fed/fasted geometric least square mean ratio (90% CI) following administration of 
Myfembree® with a high-fat, high-calorie meal (i.e., 800-1,000 calorie meal in which 
50% of calories are derived from fat) compared with the fasted state are as follows:

AUC0-∞

Relugolix:                      0.62 (0.51, 0.76)   
Baseline-adjusted E2: 0.98 ((0.81, 1.19)   
NET:                               1.26 (1.20, 1.31)   
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Characteristic Drug Information
Cmax

Relugolix:                      0.45 (0.33, 0.61)   
Baseline-adjusted E2: 0.89 (0.79, 1.00)   
NET:                               0.96 (0.85, 1.08)    

Tmax
b

Relugolix:                      Fed – 2.50 (0.500, 5.00) / Fasted – 2.02 (0.51, 5.24)   
Baseline-adjusted E2: Fed – 6.01 (0.25, 12.01) / Fasted – 6.00 (0.25, 72.00)  
NET:                               Fed – 2.01 (1.01, 4.04) / Fasted – 1.02 (1.01, 4.01)  
b Median (range)

Distribution
Volume of distribution Vc/F: 2880 L, Vp/F: 9010 L (pop-PK estimate)
Plasma protein binding Plasma protein binding of relugolix is 68% to 71%, primarily to albumin and to a lesser 

extent to α1-acid glycoprotein (Study TAK-385/00084). The mean blood-to-plasma 
ratio is 0.78 (Study TAK-385-1009).  E2 circulates in the blood bound to SHBG (36-37%) 
and to albumin (61%), while only approximately 1-2% is unbound.  NET also binds to a 
similar extent to SHBG (36%) and to albumin (61%).

Drug as substrate of 
transporters

Relugolix is a substrate of P-glycoprotein (P-gp), but not a substrate of breast cancer 
resistance protein (BCRP) (Study TAK-385/10172).

Elimination
Mass balance results After oral administration of a single 80 mg radiolabeled dose of relugolix, 

approximately 81% of the radioactivity was recovered in feces (4.2% as unchanged) 
and 4.1% in urine (2.2% as unchanged) (Study TAK-385_1009)

Clearance CL/F: 278 L/hr (CV%: 75.0%)
Half-life Mean (SD) relugolix terminal half-life: 61.5 hours (13.2) (Study MVT-601-042) 

Metabolic pathway(s) Relugolix has multiple biotransformation pathways, primarily by CYP3A and to a lesser 
extent by CYP2C8 (Study TAK-385/00041, TAK-385/00042, TAK-385/13393, and TAK-
385/13009)

Primary excretion 
pathways (% dosage)

See mass balance results above

Intrinsic Factors and Specific Populations
Body weight/race/age Based on population PK analysis, the effect of body weight, race, and age on the PK of 

relugolix is not considered clinically meaningful.  
Renal impairment No clinically meaningful effects of moderate or severe renal impairment on the 

exposure to relugolix were observed (Study MVT-601-040, MVT-601-1003).  The 
effects of end-stage renal disease with or without hemodialysis on the PK of relugolix 
have not been evaluated.  No studies have been conducted to evaluate the effects of 
renal impairment on the PK of E2 or NET.

Hepatic impairment No clinically meaningful effects of mild or moderate hepatic impairment on the 
exposure to relugolix were observed (Study (MVT-601-1002).  No studies have been 
conducted to evaluate the effects of hepatic impairment on the PK of E2 or NET.

Drug Interaction Liability (drug as perpetrator)
Inhibition/induction of 

metabolism
Relugolix is not a perpetrator of clinically meaningful drug interactions via CYP-
mediated metabolism based on in vitro and in vivo data.  In vitro, relugolix is an inducer 
of CYP3A and CYP2B6, but not an inducer of CYP1A2 (Study TAK-385-12399).  No 
clinically significant difference in the PK of midazolam (sensitive CYP3A substrate) was 
observed when co-administered with relugolix (Study MVT-601-044) compared to 
midazolam alone.

Inhibition/induction of 
transporter systems

Relugolix is not a perpetrator of clinically meaningful drug interactions via transporter 
systems based on in vivo data.  Based on in vitro studies, relugolix is an inhibitor of 
BCRP and P-gp, but not an inhibitor of organic anion-transporting polypeptide (OATP) 
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Characteristic Drug Information
1B1, OATP1B3, organic anion transporter (OAT) 1, OAT3, organic cation transporters 
(OCT) 2, multidrug and toxin extrusion (MATE) 1, MATE2-K, or bile salt export pump 
(BSEP) (Study TAK-385-13265 and TAK-385/10183).  In a clinical study, no clinically 
significant difference in the PK of rosuvastatin (BCRP substrate) was observed when 
co-administered with relugolix (Study MVT-601-045).  In addition, based on the in vitro 
IC50 results, relugolix is not expected to inhibit P-gp at clinically relevant concetrations.

Drug Interaction Liability (drug as victim)
Combined P-gp and 

Moderate CYP3A Inhibitor
Co-administration with erythromycin (P-gp and moderate CYP3A inhibitor) increased 
the AUC and Cmax of relugolix by 6.2-fold (Study TAK-385/CPH-010).

Combined P-gp and Strong 
CYP3A Inducer

Co-administration with rifampin (P-gp and strong CYP3A inducer) decreased the AUC 
and Cmax of relugolix by 55% and 23%, respectively (Study MVT-601-1004).

Other drugs No clinically significant differences in the PK of relugolix were observed when co-
administered with voriconazole (strong CYP3A inhibitor; Study MVT-601-043), 
fluconazole (moderate CYP3A inhibitor; Study C27005), or atorvastatin (weak CYP3A 
inhibitor; Study C27005).

3.3 Clinical Pharmacology Review Questions

3.3.1 To what extent does the available clinical pharmacology information provide pivotal or 
supportive evidence of effectiveness?

Clinical Pharmacology information that supports the proposed dosing regimen of the FDC tablet (relugolix 
40 mg/E2 1 mg/NETA 0.5 mg) is summarized below:

Relugolix 40 mg

The proposed clinical dose of relugolix of 40 mg is supported by:
 PD data from a single- and multiple-ascending dose study in healthy premenopausal women 

(Study TAK-385_101) in which dose-dependent decreases in mean LH, FSH, and E2 concentrations 
were observed.  Optimal and sustained decreases in E2 concentrations associated with a 40 mg 
dose of relugolix and decreases in progesterone concentrations below physiologic concentrations 
were observed with once daily administration of doses ≥ 10 mg;

 Assessment of dose-dependent efficacy data from the Phase 2 dose-finding study in women with 
uterine fibroids (Study TAK-385/CCT-001) in which a greater proportion of women in the 40 mg 
dose group responded to treatment [a pictorial blood-loss assessment chart (PBAC) score < 10 
between Week 6 and Week 12 of treatment] compared with the 20 mg dose group;

 PK/PD analysis using exposure to relugolix (AUC, Ctrough,ss, and Cmax) and response to treatment 
(MBL volume as measured by PBAC score data) from the Phase 2 dose-finding study in women 
with uterine fibroids (Study TAK-385/CCT-001).  In this study, a maximum reduction in the percent 
change from baseline in total PBAC score between Week 6 to Week 12 was achieved with a 40 
mg dose of relugolix (See Section 4.5 Dose/Exposure-Response Relationship)

E2 1 mg / NETA 0.5 mg

The doses of E2 and NETA chosen for clinical evaluation of combination with relugolix were initially 
selected based on dose-finding studies for commercially available E2/NETA combination products such as 
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Activella®, a widely prescribed product indicated for the treatment of moderate to severe vasomotor 
symptoms associated with menopause and the prevention of postmenopausal osteoporosis.  Studies with 
Activella® demonstrated that a 1 mg dose of E2 and a 0.5 mg dose of NETA effectively prevented bone 
mineral density (BMD) loss and mitigated signs and symptoms associated with a hypoestrogenic state and 
that higher doses, such as a 2 mg dose of E2 and a 1 mg dose of NETA, did not provide additional benefit 
(Stadberg et al. 1996).  Furthermore, a lower (0.5 mg) dose of E2 in combination with a 0.1 mg dose of 
NETA and elagolix (another GnRH receptor antagonist in development for women with uterine fibroids 
and heavy menstrual bleeding) was less effective in preventing BMD loss and mitigating vasomotor 
symptoms compared with the E2 1 mg/NETA 0.5 mg dose (Schlaff et al. 2020).   

3.3.2 Is the proposed dosing regimen appropriate for the general patient population for which 
the indication is being sought?

Yes. The proposed regimen is supported by clinical efficacy, safety, PK, and PD data.  The efficacy and 
safety of Myfembree® were evaluated in two replicate, 24-week, multinational, randomized, double-blind, 
placebo-controlled studies in a total of 768 premenopausal women with heavy menstrual bleeding 
associated with uterine fibroids in Phase 3 studies, MVT-601-3001 and MVT-601-3002.  In these 2 studies, 
women were randomized 1:1:1 to receive a once daily relugolix 40 mg tablet plus an over encapsulated 
tablet of E2 1 mg and NETA 0.5 mg (relugolix + E2/NETA), which is equivalent to 1 tablet of Myfembree®, 
for 24 weeks, placebo for 24 weeks, or relugolix 40 mg monotherapy for 12 weeks followed by 
Myfembree® for 12 weeks.  Treatment was initiated within the first 7 days after the onset of menses.

Efficacy

The primary efficacy endpoint was the proportion of women in the relugolix + E2/NETA group compared 
with women in the placebo group, who achieved menstrual blood loss (MBL) volume of < 80 mL and at 
least a 50% reduction from baseline MBL volume over the last 35 days of treatment, as measured by the 
alkaline hematin method.  Key secondary endpoints were related to amenorrhea, MBL volume, and 
change in hemoglobin. 

In both Phase 3 studies MVT-601-3001 and MVT-601-3002, a statistically higher proportion of women 
treated with Myfembree® achieved the primary endpoint of both an MBL volume of less than 80 mL and 
at least a 50% reduction from baseline in MBL volume over the last 35 days of treatment compared with 
placebo.  Key secondary efficacy endpoints related to  amenorrhea, MBL volume, and change in 
hemoglobin were also met.

E-R Analysis for efficacy

Two separate efficacy E-R analyses were conducted.  One was based on the PBAC score change from 
baseline data from the Phase 2 study (TAK-385/CCT-001; placebo, relugolix 10 mg, 20 mg, and 40 mg 
groups) and included 212 subjects with efficacy and exposure data, mean Ctrough.  The second analysis was 
based on the MBL responder endpoint from the pivotal Phase 3 studies (MVT-601-3001 and MVT-601-
3002) and included 467 subjects.

Safety
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The most common adverse reactions reported in at least 3% of women treated with Myfembree® and at 
an incidence greater than placebo during double-blind placebo-controlled treatment included hot flash, 
hyperhidrosis, night sweats, abnormal uterine bleeding, alopecia, and decrease of libido.  In Phase 3 
clinical studies, women treated with Myfembree® for up to 52 weeks had a decline in lumbar spine BMD 
of 0.80%.  Use of Myfembree® should be limited to 24 months due to the risk of continued bone loss which 
may not be reversible.

An upper comparability bound of 2.0 was proposed by the Applicant based on the following:

 Safety profile of relugolix single dose of 1-360 mg (healthy premenopausal women and healthy 
men; TAK-385_101, TAK-385/CPH-001, C27001, and TAK-385-106)

 Safety profile of relugoix multiple dose of 10-180 mg (healthy premenopausal women and healthy 
men; TAK-385_101, TAK-385/CPH-001, and C27001)

 Safety profile of relugolix up to 120 mg QD for up to 48 weeks (men with advanced prostate 
cancer; TAK-385-C27002 and TAK-385-C27003)

 Safety profile comparison of 80 mg QD in healthy men vs. 40 mg QD in women for 14 days each.
 Maintenance of E2 > 20 pg/mL threshold associated with BMD loss with relugolix combination 

therapy.

Although the population of men with prostate cancer differs from the target population of women with 
uterine fibroids, the lack of safety findings attributable to the study drug beyond those associated with 
pharmacologic effects, together with a lack of dose related trends in adverse events, vital sign 
measurements and clinical laboratory test parameters with single doses up to 360 mg and multiple doses 
up to 180 mg, support a wide safety margin for the proposed clinical dose of 40 mg for relugolix in women 
with uterine fibroids.

E-R Analysis for safety

An E-R analysis for safety was conducted to support long-term use of relugolix combination therapy based 
on the predicted risk for BMD loss over time and to support the understanding of long term (i.e., > 12 
months) changes in BMD that would be expected with relugolix combination therapy.  While the E-R 
analysis regarding BMD supported the use of Myfembree® up to 12 months, a recommendation for 
limitation of use up to 24 months was made by the Clinical review team.

3.3.3 Is an alternative dosing regimen and/or management strategy required for 
subpopulations based on intrinsic factors?

No dose adjustments are needed based on intrinsic factors as stated in Section 2.2.2.  The Applicant is 
relying on the safety and efficacy findings of the listed drug, Activella®, for E2/NETA.  Since Activella® is 
contraindicated in patients with known liver impairment or disease, the use of Myfembree® in patients 
with any hepatic impairment or disease should be contraindicated.
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3.3.4 Are there clinically relevant food-drug interactions or DDIs and what is the appropriate 
management strategy?

Seven DDI studies  (MVT-601-039, TAK-385/CPH-010, MVT-601-1004, MVT-601-043, C27005, MVT-601-
044, and  MVT-601-045) evaluating the concomitnatn administration of relugolix with other drugs have 
been conducted.  A dedicated food effect study (MVT-601-041) was conducted to assess the PK of 
relugolix, E2, and NET following administration of a single dose of the TBM FDC tablet after a high-calorie, 
high-fat meal.

Based on the outcome of the DDI studies, patients should avoid use of Myfembree® with oral P-gp 
inhibitors.  If use is unavoidable, patients should take Myfembree® first and separate dosing by at least 6 
hours.  In addition, patients should avoid the use of Myfembree® with combined P-gp and strong CYP3A 
inducers.

Clinical DDI Studies

Other Drug’s Effect on Relugolix (Relugolix as Victim Drug)

No clinically significant differences in the PK of relugolix were observed when co-administered with 
voriconazole (strong CYP3A inhibitor), fluconazole (moderate CYP3A inhibitor), or atorvastatin (weak 
CYP3A inhibitor).

Figure 2: Geometric Man Ratios and 90% CI for the AUC0-∞ and Cmax of Relugolix
Upon Co-administration with P-gp and/or CYP3A Inhibitors and Inducers

Source: Figure 34, NDA 214846 Module 2.7.2
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3962-1 Conduct a pharmacokinetic study to evaluate the effect of P-gp inhibitors when administered after 
relugolix to further inform dosing strategy. Submit the datasets with the final study report. The study 
results may inform product labeling

The Applicant’s proposal was found to be reasonable.  A separate PMC is not recommended as PMC 3962-
1 has been already issued under NDA 214621. 

Relugolix’s Effect on Other Drugs (Relugolix as Perpetrator Drug) 

No clinically significant differences in the PK of midazolam (sensitive CYP3A substrate) or rosuvastatin 
(BCRP substrate) were observed when co- administered with relugolix.

Figure 3: Geometric Mean Ratios and 90% CI for the AUC0-∞ and Cmax of
Midazolam and Rosuvastatin Upon Co-administration with Relugolix

Source: Figure 36, NDA 214846 Module 2.7.2

In Vitro DDI Studies
 Cytochrome P450 (CYP) Enzymes: Relugolix is a substrate of CYP3A and CYP2C8. Relugolix is an 

inducer of CYP3A and CYP2B6, but not an inducer of CYP1A2. Relugolix is not an inhibitor of 
CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, or CYP3A4.

 Transporter Systems: Relugolix is a substrate of P-gp, but not a substrate of BCRP. Relugolix is an 
inhibitor of BCRP and P-gp, but not an inhibitor of organic anion transporting protein (OATP) 1B1, 
OATP1B3, organic anion transporter (OAT) 1, OAT3, organic cation transporter (OCT) 2, multidrug 
and toxin extrusion (MATE) 1, MATE2-K, or bile salt export pump (BSEP). 

Effect of Food
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In the food effect study (MVT-601-041) that the Applicant conducted with the TBM formulation, the AUC0-

∞ and Cmax of relugolix were decreased by 38% and 55%, respectively, under fed state relative to the fasted 
state.  Additionally, the Cmax of unconjugated E2 were decreased by 11%, whereas the AUC0-∞ of NET were 
increased by 1.26-fold (26%) under fed state.  The baseline-adjusted AUC0-∞ of unconjugated E2 and the 
Cmax of NET remained unchanged after consumption of a high-calorie, high fat meal.  Details of this food 
effect study can be found in Section 4.3.4 of this review. 

The Applicant proposed to administer Myfembree® regardless of food intake.  As discussed later in Section 
4.5 (E-R relationships) of this review, the Applicant proposed that a decrease of 50% or less in relugolix 
exposure would not lead to clinically meaningful change in the efficacy of relugolix based on 
exposure/dose-response analysis.  The Applicant provided observed and model-predicted absolute 
change from baseline in total PBAC score for placebo, 10 mg, 20 mg, and 40 mg treatment groups of the 
Phase 2 study, TAK-385/CCT-001 (Table 4), and concluded that the efficacy of relugolix at 20 mg, a half of 
the dose seeking for approval, provides clinically meaningful benefit to the patients.  The Applicant’s 
model also predicted that a 50% reduction in AUCss, Cmax,ss or Ctrough,ss of relugolix from the geometric mean 
value for the respective parameters for the 40 mg dose group achieves an average percent change from 
baseline in total PBAC score of -67% to -68%, with a lower bound of the 95% CI of -52%. 

Table 4: Observed vs Model-Predicted Absolute Change from Baseline in Total PBAC Score after 
Administration of 10, 20, and 40 mg Doses of Relugolix or Placebo

in the Phase 2 Study (TAK-385/CCT-001)

Source: Table 3, Applicant’s November 20, 2020 IR Response

After reviewing the above information, the Clinical review team leader, Dr. Gerald Willett concurs with 
the Applicant’s conclusion that a reduction of approximately 50% in relugolix exposure is not clinically 
important.  Therefore, a clinically meaningful compromise in efficacy caused by food is not expected.  

It is noted that in the pivotal Phase 3 efficacy and safety studies, MVT-601-3001 and MVT-601-3002, 
relugolix was taken with empty stomach (except for water, tea, or coffee) in the morning, at least 1 hour 
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before breakfast.   Based on the above food effect study results and dose/E-R analysis, the Applicant’s 
proposal of taking Myfembree® regardless of food intake is acceptable from the Clinical Pharmacology 
standpoint.
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4. APPENDICES

4.1 Summary of Bioanalytical Method Validation and Performance

4.2 Clinical vs. To-Be-Marketed Formulations

4.3 Clinical PK and/or PD studies

4.4 Population PK Analysis

4.5 Dose/Exposure-Response Relationships

Reference ID: 4795959











26

Table 7: Relugolix Tablet Formulations Used During Clinical Development
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4.3. Clinical PK and/or PD studies

4.3.1. Single- and Multiple-Rising Dose Study in Healthy Premenopausal Women (TAK-385_101)

This was a randomized, double-blind, placebo-controlled, sequential-panel study to assess the safety and 
tolerability, PK, and PD of relugolix in healthy adult premenopausal women.  In the single-rising dose 
phase, 72 female participants, 18-49 years of age, were enrolled and 71 completed the study.  In the 
multiple-rising dose phase, 36 female participants, 18-45 years of age, were enrolled and completed the 
study.  The study consisted of 10 sequential panels (Cohorts 1 to 10) in which participants received single 
doses of relugolix in the fasted state (single-rising dose phase), single doses of relugolix in the fed or fasted 
state (food effect phase) or multiple doses of relugolix once daily for 14 days in the fasted state (multiple-
rising dose phase).  This review will not discuss about the food effect assessment from this study as there 
was a dedicated food effect study (MVT-601-041) conducted using the TBM formulation.

In the single-rising dose phase, which consisted of six sequential cohorts (Cohorts 1 to 6, N = 12 per 
cohort), participants were randomized to receive a single 1, 5, 10, 20, 40, or 80 mg dose of relugolix or 
placebo (5:1 ratio; n = 10 active/2 placebo per cohort) after an overnight fast of at least 10 hours, and 
continued to fast for 4 hours post-dose.  In the multiple-rising dose phase (Cohort 8 to 10, N = 12 per 
cohort), participants were randomized to receive multiple 10, 20, or 40 mg doses once daily for 14 days 
of relugolix or placebo (3:1 ratio; n = 9 active/3 placebo per cohort) (beginning within 2 to 7 days after the 
onset of their menstrual cycle).  Study drug was administered daily approximately 35 minutes before the 
start of a standard breakfast.  Blood and urine samples for the determination of relugolix plasma and urine 
concentrations were collected pre-dose and at pre-specified timepoints in the single-rising dose and at 
pre-specified timepoints on Day 1 and Day 14 in the multiple-rising dose phase.  Additional blood samples 
for the determination of relugolix plasma concentrations were collected pre-dose on select days (Days 4-
13 [Cohorts 8 and 9] and Days 4, 6, 8, 10, and 12 [Cohort 10]).  Blood samples for the determination of 
serum hormone concentrations including E2 in the single-rising dose phase and E2, progesterone, growth 
hormone, prolactin, thyrotropin (thyroid-stimulating hormone [TSH]), and adrenocorticotropic (ACTH) 
hormone in the multiple-rising dose phase and gonadotropins including LH and FSH in both the single- 
and multiple-rising dose phases were collected pre-dose and at pre-specified timepoints post-dose.  Urine 
samples for the determination of 6β-hydroxycortisol to cortisol ratios to assess the potential for CYP3A4 
induction were also collected pre-dose and at pre-specified timepoints post-dose in the single- and 
multiple-rising dose phases.

PK

After administration of single 1-80 mg doses of relugolix, greater than proportional increases in the AUC 
and Cmax of relugolix, particularly for doses of 40 mg and higher, were observed.  After administration of 
10, 20, and 40 mg doses of relugolix once daily for 14 days, slightly greater than proportional increases in 
the AUC and Cmax of relugolix were observed with approximately a 2-fold accumulation by Day 14 for all 
dose groups. 
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Table 8: PK Parameters of Plasma Relugolix after Administration of Single Doses of Relugolix 
(Cohorts 1 to 6) in Healthy Adult Premenopausal Women (Study TAK-385_101)

Source: Table 11.a, CSR TAK-385_101
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Table 9: PK Parameters of Plasma Relugolix after Administration of Multiple Doses of Relugolix (Cohorts 
8 to 10) in Healthy Adult Premenopausal Women (Day 1 and Day 14) (Study TAK-385_101)

Source: Table 11.d, CSR TAK-385_101

PD

After administration of single 1-80 mg doses of relugolix, dose-dependent reductions in mean LH, FSH, 
and E2 serum concentrations with respect to both degree and duration were observed.  Mean E2 
concentrations decreased in a dose-dependent manner (Figure 4) with maximum reductions in E2 
concentrations occurring at later post-dose timepoints and with a longer duration of suppression for 
higher doses of relugolix, such that mean E2 concentrations remained lower than baseline values at 48 
hours post-dose for doses ≥ 20 mg.  Importantly, at 24 hours post-dose, mean E2 concentrations for the 
40 and 80 mg doses of relugolix were similar (30.2 pg/mL and 30.3 pg/mL, respectively), suggesting that 
doses higher than 40 mg are unlikely to provide further suppression of E2 concentrations.

Reference ID: 4795959



30

Figure 4: Mean Concentration Profiles for Serum E2 after Administration of Single Doses of Relugolix and 
Placebo in Healthy Adult Premenopausal Women (Study TAK-385_101)

Source: Figure 11.f, CSR tak-385_101

In addition, after administration of single 1-80 mg doses of relugolix, dose-dependent decreases in mean 
LH and FSH concentrations were also observed.  A maximum decrease of LH concentrations from baseline 
of approximately -5.0 IU/L achieved at 6 and 12 hours post-dose for the 40 mg dose (vs. -1.5 and -0.11 
IU/L for placebo, respectively).  For FSH, a maximum decrease of -1.2 IU/L achieved by 12 hours post-dose 
for the 40 mg dose (vs. -0.1 IU/L for placebo) and of -2.9 IU/L by 36 hours post-dose for the 80 mg relugolix 
dose (vs. 0.15 IU/L for placebo).  Decreases in progesterone concentrations below physiologic 
concentrations were observed at doses ≥ 10 mg.

After administration of 10, 20, and 40 mg doses of relugolix once daily for 14 days, dose-dependent 
reductions in mean LH, FSH, E2, and progesterone concentrations also were observed.  Serum 
progesterone concentrations were similarly suppressed and maintained at low concentrations over the 
entire dosing interval on both Day 1 and Day 14 across all three doses.

In the multiple-dose phase, the greatest decrease from baseline in mean E2 concentrations was achieved 
at the 40 mg dose (-26.3 and -48.7 pg/mL for the 20 and 40 mg dose groups, respectively vs. 80.8 pg/mL 
for placebo at 24 hours post-dose on Day 14).  For the 40 mg dose group, absolute mean E2 pre-dose 
concentrations on Days 4, 6, 8, 10, 12, and 14 were consistently low, ranging from 4.7 to 6.7 pg/mL 
compared with 59.5 to 109.1 pg/mL for placebo.
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Figure 5: Mean Concentration Profiles for Serum E2 after Administration of Multiple Doses of Relugolix 
and Placebo in Healthy Adult Premenopausal Women (Day 1 and Day 14)  (Study TAK-385_101)

Source: Figure 11.g, CSR TAK-385_101

4.3.2. Human ADME and Absolute Bioavailability Study (TAK-385_1009)

Human ADME

This was a two-part open-label, single-dose study to assess the ADME (Part 1) and the absolute 
bioavailability (Part 2) of relugolix in healthy adult men.  A total of 12 male (18-55 years of age) participants 
(N=6 per study part) were enrolled and completed the study.  This study was conducted in the United 
Kingdom.  In Part 1 of the study, 6 participants received a single 80 mg (127 μCi [4.7 MBq]) dose of [14C]-
relugolix as an oral solution after an overnight fast of at least 10 hours and continued to fast for 4 hours 
post-dose.  Blood samples for the determination of relugolix plasma concentrations were collected pre-
dose and at pre-specified timepoints.  Blood, urine, and feces samples for the determination of total 
radioactivity of [14C]-relugolix were collected pre-dose and up to Day 13 (312 hours) post-dose. 

After oral administration of a single 80 mg (127 μCi [4.7 MBq]) dose of [14C]-relugolix, relugolix was the 
major drug-related component in plasma representing approximately 37% of total radioactivity based on 
AUC0-168.  At individual timepoints up to 72 hours post-dose, relugolix were present with up to 68.2% of 
radioactivity in plasma.  Metabolite A and Metabolite B (up to 3.8% of total radioactivity) and Metabolite 
C (up to 4.5% of total radioactivity) were present at low concentrations in plasma.  

The mean (SD) recovery from urine and feces following a single oral dose of [14C]-relugolix 80 mg was 
87.1% (6.2%) (range: 78.9%-95.3%) of the administered radioactivity after 12 days.  Approximately 81% 
and 4% of the dose administered was recovered in feces and urine, respectively.  Relugolix and Metabolite 
C were the major components in feces, accounting for 4.2% and 40.6%, respectively, of the dose 
administered.  Metabolite A accounted for 0.3% of the dose administered and Metabolite B was not 
detected in feces.  In urine, relugolix accounted for 2.2% of the dose administered. Metabolites A, B, and 
C were not detected in urine.

Reference ID: 4795959



32

In conclusion, after oral administration of a single 80 mg radiolabeled dose of relugolix, approximately 
81% of the radioactivity was recovered in feces (4.2% as unchanged) and 4.1% in urine (2.2% as 
unchanged).

Absolute Bioavailability

In Part 2 (absolute bioavailability portion), 6 eligible male subjects received a single oral dose of relugolix 
80 mg (2 × 40 mg tablets; T2 formulation) and (starting at 1.75 hours after oral dosing) an IV microtracer 
dose of [14C]-relugolix 80 μg solution (37.0 kBq [1000 nCi]) infused over 15 minutes on Day 1, after an 
overnight fast of ≥ 10 hours.  The IV infusion ended 2 hours after oral dosing, at the median time to reach 
the maximum observed plasma concentration (Tmax) for the oral dose.

Table 10: Estimation of Absolute Bioavailability (F) and Plasma CL of Relugolix Using
IV [14C]-Relugolix Data Measured by HPLC-AMS (Hamilton Pool Approach) and

Oral Relugolix Data Measured by LC-MS/MS in Healthy Male Subjects (Study TAK-385_1009)

Source: Table 11.j, CSR TAK-385_1009

The absolute bioavailability of relugolix after administration of a single 80 mg dose is approximately 
11.6%. 

4.3.3. BE Study (MVT-601-042)

A BE study, MVT-601-042, was an open-label, randomized, two-treatment, three-sequence, three-period 
crossover and partial replicate, single-dose study to demonstrate the BE between the FDC tablet (TBM 
formulation) and co-administration of a 40 mg relugolix tablet (T4B formulation) and Activella® (E2 1 
mg/NETA 0.5 mg) in healthy postmenopausal women (mean age: 55.9 years; 90 participants enrolled, 86 
participants completed).  There was a 10-day washout period between treatment periods.  Each 
treatment sequence consisted of a partial replicate design in which each participant received the FDC 
tablet once and co-administration of relugolix and Activella® twice in a crossover manner.  Study 
treatments were given with 240 mL water after an overnight fast of at least 10 hours and continued to 
fast for approximately 4 hours post-dose.  Water was restricted 1 hour prior to and after study drug 
administration.  Triplicate blood samples (at -1.0, -0.5, and 0 hours pre-dose) were collected to facilitate 
calculation of baseline-adjusted PK parameters of unconjugated E2 and total and unconjugated E1. 

The mean (±SD) of reugolix, unconjugated E2, and NET concentrations after administration of the FDC 
tablet or co-administration of relugolix and Activella® are illustrated in Figures 6, 7, and 8, respectively.  
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The BE analyses for PK parameters of relugolix, baseline-adjusted E2, and NET are presented in Tables 11, 
12, and 13, respectively.  BE analysis for unadjusted unconjugated E2, baseline adjusted- and baseline 
unadjusted-total E1, unadjusted total- and unadjusted uncongugated-E1 were also conducted as 
secondary endpoints (results not shown). 

Figure 6: Mean (±SD) Relugolix Plasma Concentrations (ng/mL) vs. Time by Treatment 
(Study MVT-601-042)

Source:  Figure 1, CSR MVT-601-042

Table 11: BE Analysis for the PK Parameters for Relugolix (Study MVT-601-042)

Source:  Table 10, CSR MVT-601-042
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Figure 7: Mean (±SD) Unconjugated E2 Serum Concentrations (pg/mL) vs. Time by Treatment
(Study MVT-601-042)

Source:  Figure 3, CSR MVT-601-042

Table 12: BE Analysis for the PK Parameters for Baseline-Adjusted Unconjugated E2 
(Study MVT-601-042)

Source:  Table 14, CSR MVT-601-042
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Figure 8: Mean (±SD) NET Plasma Concentrations (ng/mL) vs. Time by Treatment (Study MVT-601-042)

Source:  Figure 6, CSR MVT-601-042

Table 13: Analysis of BE PK Parameters for NET (Study MVT-601-042)

Source:  Table 28, CSR MVT-601-042

BE was demonstrated between the TBM formulation, FDC tablet, and co-administration of 40 mg relugolix 
(T4B formulation) and Activella®.

4.3.4. Food Effect Study (MVT-601-041)
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Food effect study (MVT-601-041) was a two-part study to assess the effect of food on the relugolix 40 
mg/E2 1 mg/NETA 0.5 mg FDC tablet in healthy postmenopausal women (Part 1) or the relugolix 40 mg 
(T4B tablet formulation) in healthy adult premenopausal women (Part 2).  Each part of the study consisted 
of an open-label, randomized, balanced, two-treatment (fed vs. fasted), two-sequence, two-period 
crossover design in which study participants were randomized to receive a single dose of each study drug 
(Part 1: the FDC tablet; Part 2: relugolix 40 mg [T4B tablet formulation]) in fasted state and in fed state 
according to one of two treatment sequences in consecutive treatment periods (Treatment Period 1 and 
Treatment Period 2) in a balanced (n=12 per treatment sequence) crossover manner.  Study participants 
received study drug after an overnight fast of at least 10 hours in a fasted state, or following consumption 
of a high-calorie, high-fat breakfast (approximately 800-1000 calories, with 50% of calories derived from 
fat) within 30 minutes in a fed state.  There was a 10-day washout interval between study drug 
administration in each treatment period.  Triplicate blood samples (-1.0, -0.5, and 0 hours prior to study 
drug administration) for determination of unconjugated E2 and unconjugated and total E1 baseline serum 
concentrations.

In the fasted state, the relugolix exposure after administration of the FDC tablet in postmenopausal 
women was slightly higher compared to the relugolix exposure after administration of a 40 mg T4B tablet 
in premenopausal women but was comparable.

Table 14: Comparison of Absorption-related Exposure PK Parameters of Relugolix
After Administration of the FDC Tablet in Postmenopausal Women or

After a Single 40 mg Dose in T4B Formulation in Premenopausal Women in the Fasted State
(Study MVT-601-041)

Source:  Tables 12 and 27, CSR MVT-601-041

As the TBM formulation is the FDC tablet, this review will focus on Part 1 of the study.  Assessment of food 
effect on PK parameters are summarized in Table 15.
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This Phase 2 study in women with uterine fibroids, was a randomized, double-blind, placebo-controlled 
study in which 10, 20, or 40 mg doses of relugolix (as monotherapy) or placebo were administered once 
daily for 12 weeks, a significantly greater proportion of women in the 40 mg dose group achieved the 
study primary endpoint, a PBAC score < 10 between Week 6 and Week 12 of treatment, compared with 
the 20 mg dose group.  Relugolix or placebo was administered daily as a single oral dose 30 minutes before 
breakfast.

Table 16: Proportion of the subjects with a total PBAC score of < 10 from Week 6 to 12

4.3.6. Relugolix Effect on E2/NETA (Study MVT-601-039)

This drug interaction study (MVT-601-039 CSR) was an open-label, fixed (single)-sequence, two-period 
crossover study to assess the effect of relugolix on the PK of E2 and NETA after administration of a single 
dose of E2/NETA (0.5 mg/1 mg; Activella®) following administration of multiple 40 mg doses of relugolix 
(T4B formulation) in 23 healthy adult postmenopausal women.  

All participants received a single dose of the combination tablet of E2 0.5 mg/NETA 1 mg alone (after an 
overnight fast of at least 8 hours and continued to fast for 4 hours post-dose) on Day 1 in Treatment Period 
1.  In Treatment Period 2, all participants received a 40 mg dose of relugolix once daily (after an overnight 
fast of at least 8 hours and continued to fast for 1 hour post-dose) for 14 days with co-administration of a 
single dose of E2 0.5 mg/NETA 1 mg (after an overnight fast of at least 8 hours and continued to fast for 4 
hours post-dose) on Day 15.  Study participants continued to receive a 40 mg dose of relugolix once daily 
(after an overnight fast and continued to fast for 1 hour post-dose) on Day 16 and Day 17.  Blood samples 
for determination of relugolix plasma concentrations were collected pre-dose on Days 13, 14, and 15 to 
characterize steady state conditions and a full 24-hour profile was collected on Day 15.
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Table 17: Statistical Analysis for PK Parameters of Baseline-Adjusted Unconjugated E2 and NET after 
Administration of E2/NETA Alone on Day 1 and Co-administration with 40 mg Relugolix on Day 15

in Healthy Adult Postmenopausal Women (Study MVT-601-039)

Source: Tables 11, 17, 20, 23, and 26, CSR MVT-601-039.

Table 18: Summary of Relugolix PK Parameters on Day 15
Following Once Daily Administration of 40 mg Relugolix (Study MVT-601-039)

Source: Table 14.2.6.3.1, CSR MVT-601-039
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After co-administration of relugolix with E2/NETA, the baseline-adjusted unconjugated E2 mean AUC0-∞ 
decreased by 19% while Cmax did not change.  For NET, no difference in the AUC0-∞ was observed and the 
Cmax for NET increased by 12%. 

The relatively small change in the mean baseline-adjusted AUC0-∞ of unconjugated E2 and the Cmax of NET 
after co-administration of relugolix and E2/NETA is considered not to be clinically meaningful in the 
context of the therapeutic use of relugolix in combination with E2 and NETA for the treatment of 
symptoms associated with uterine fibroids.

4.3.7. P-gp and Moderate CYP3A Inhibitor (Erythromycin) (TAK-385/CPH-010)

This was an open-label, fixed (single)-sequence, two-period crossover study to assess the effect of 
erythromycin, a P-gp and moderate CYP3A inhibitor, on the PK of relugolix after co-administration of a 
single 20 mg dose of relugolix (T2 formualtion) following multiple-dose administration of erythromycin in 
20 healthy adult Japanese men and women (10 men and 10 women; 21-34 years of age).  This study was 
conducted in Japan.  On Day 1 of the study, all participants received a single 20 mg dose of relugolix alone 
(30 minutes before breakfast) and a 300 mg dose of erythromycin four times a day (30 minutes prior to 
each meal and before bedtime) on Day 10 to Day 19 with co-administration of a single 20 mg dose of 
relugolix (30 minutes before breakfast) on Day 15.  Steady-state erythromycin concentrations were 
achieved prior to co-administration of relugolix and erythromycin.

Table 19: Statistical Analysis for PK Parameters of Plasma Relugolix after Administration of
a Single 20 mg Dose of Relugolix Alone on Day 1 and Co-administration with Erythromycin on Day 15 in 

Healthy Japanese Men and Women (Study TAK-385/CPH-010)

Source: Tables 11.d and 11.3, CSR TAK-385/CPH010

After co-administration of a single 20 mg dose of relugolix with erythromycin, a strong P-gp efflux 
transporter and moderate CYP3A enzyme inhibitor, the exposure to relugolix was increased by 
approximately 6.2-fold.   
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4.3.8. Combined P-gp and Strong CYP3A Inducer (Rifampin) (MVT-601-1004)

This study was an open-label, fixed (single)-sequence, three-period crossover study to assess the effect of 
rifampin, a strong P-gp and CYP3A inducer, on the PK of relugolix after co-administration of a single 40 mg 
dose of relugolix (T3 formulation) following multiple-dose administration of rifampin in 18 healthy adult 
men and women (18-55 years of age).  The treatments were as follows:

 Treatment Period 1: A single 40 mg dose of relugolix (after an overnight fast of at least 10 hours 
and continued to fast for 4 hours post-dose) on Day 1 

 Treatment Period 2: A 600 mg dose of rifampin once daily (after a 1 hour fast and continued to 
fast for 2 hours post-dose) on Day 6 to Day 12 

 Treatment Period 3: A 600 mg dose of rifampin once daily (after a 1 hour fast and continued to 
fast for 2 hours post-dose) on Day 13 to Day 17 with co-administration of a single 40 mg dose of 
relugolix (after an overnight fast of at least 10 hours and continued to fast for 4 hours post-dose) 
on Day 13. 

On Day 1 and Day 13, blood samples for determination of relugolix plasma concentrations were collected 
pre-dose and at pre-specified timepoints.

Table 20: Statistical Analysis for the PK Parameters of Plasma Relugolix after Administration of
a Single 40-mg Dose of Relugolix Alone on Day 1 and Co-administration with Rifampin on Day 13

in Healthy Adult Men and Women (Study MVT-601-1004)

Source: Tables 11-3 and 11-4, CSR MVT-601-1004

After co-administration of a single 40 mg dose of relugolix with rifampin, a strong P-gp and CYP3A inducer, 
the mean AUC0-∞ and Cmax of relugolix were decreased by 55% and 23%, respectively.  As discussed earlier 
under the food effect study (MVT-601-041) section, the Applicant has proposed that up to a 50% reduction 
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in exposure would not cause a clinically meaningful impact.  However, a 55% decrease of relugolix mean 
AUC0-∞ is beyond the proposed no effect limit and raises a concern of potential compromise of efficacy.

Based on the study results, the Applicant is proposing to avoid the concomitant use of MYFEMBREE with 
combined P-gp and strong CYP3A inducers. The Applicant’s proposal is acceptable from the Clinical 
Pharmacology standpoint.

4.3.9. Strong CYP3A Inhibitor (Voriconazole) (MVT-601-043)

This was a two-part, open-label, fixed (single)-sequence, two-period crossover study to assess the effect 
of voriconazole, a strong CYP3A enzyme inhibitor devoid of P-gp inhibition (Purkins et al. 2003), on the PK 
of relugolix after co-administration of a single 40 mg dose of relugolix (T4B formulation) following 
multiple-dose administration of voriconazole in healthy adult men and women of 18-65 years of age (Part 
1) and a single 120 mg dose of relugolix following multiple-dose administration of voriconazole in healthy 
adult men (Part 2).  As the proposed relugolix dose for this NDA is 40 mg, this review will focus on Part 1 
of the study.  Sixteen participants were enrolled in Part 1 and 12 participants completed the study.  For 
Part 1, all participants received a single 40 mg dose of relugolix alone (after an overnight fast of at least 
10 hours and continued to fast for 4 hours post-dose) on Day 1 in Treatment Period 1.  In Treatment Period 
2, all participants received an initial 400 mg dose of voriconazole every 12 hours (after a 1 hour fast and 
continued to fast for 1 hour post-dose) on Day 1 and a 200 mg dose of voriconazole every 12 hours (Q12hr) 
(after a 1 hour fast and continued to fast for 1 hour post-dose) on Day 2 to Day 12 with co-administration 
of a single 40 mg (after an overnight fast of at least 10 hours and continued to fast for 4 hours post-dose) 
on Day 8.  On Day 1 and Day 8, blood samples for determination of relugolix plasma concentrations were 
collected pre-dose and at prespecified timepoints.  On Days 6, 7, and 8, blood samples for determination 
of voriconazole and N-oxide metabolite plasma concentrations were collected pre-dose.
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Table 21: Statistical Analysis for the PK Parameters of Plasma Relugolix after Administration of
a Single 40-mg Dose of Relugolix Alone on Day 1 and Co-administration with Voriconazole on Day 8

in Healthy Adult Men and Women (Part 1) (Study MVT-601-043)

Source: Tables 13, CSR MVT-601-043

After co-administration of a single 40 mg dose of relugolix with voriconazole, a strong CYP3A enzyme 
inhibitor devoid of P-gp inhibition, the AUC0-∞ and Cmax of relugolix were increased by 1.5- and 1.2-fold, 
respectively.  No clinically meaningful interactions are expected.

4.3.10. Moderate CYP3A Inhibitor (Fluconazole) and Weak CYP3A4 Inhibitor (Atorvastatin) (C27005)

This was a two-group, open-label, fixed (single)-sequence, two-period crossover study to assess the effect 
of fluconazole, a moderate CYP3A enzyme inhibitor, and atorvastatin, a weak CYP3A enzyme inhibitor, on 
the PK of relugolix after co-administration of a single 40 mg dose of relugolix (T2 formulation) following 
multiple-dose administration of fluconazole (Group 1) or atorvastatin (Group 2) in healthy adult men and 
women of 18-55 years of age.  Twenty participants were enrolled in each study group and 20 participants 
in Group 1 and 19 participants in Group 2 completed the study.  In Group 1, all participants received a 
single 40 mg dose of relugolix alone (30 minutes before breakfast) on Day 1, a single 400 mg dose of 
fluconazole on Day 6 and a 200 mg dose of fluconazole once daily (30 minutes before breakfast) on Day 7 
to Day 14 with co-administration of a single 40 mg dose of relugolix (30 minutes before breakfast) on Day 
10.  In Group 2, all participants received a single 40 mg dose of relugolix (30 minutes before breakfast) on 
Day 1 and an 80 g dose of atorvastatin once daily (30 minutes before breakfast) on Day 6 to Day 14 with 
co-administration of a single 40 mg dose of relugolix on Day 10.  Blood samples for determination of 
relugolix plasma concentrations were collected pre-dose and at pre-specified timepoints on Day 1 and 
Day 10 in each study group.  Blood samples for determination of fluconazole, atorvastatin, and 
atorvastatin metabolite (ortho-hydroxyatorvastatin, and para-hydroxyatorvastatin) plasma 
concentrations were collected pre-dose on Day 8 to Day 12 in each respective study group.  Visual 
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inspection of mean and individual fluconazole and atorvastatin (and active metabolites) pre-dose 
concentration-time profiles showed that all subjects attained steady-state by Day 10 and maintained it 
throughout the study period.

Table 22: Statistical Analysis for the PK Parameters of Plasma Relugolix after Administration of a Single 
40 mg Dose of Relugolix Alone on Day 1 and Co-administration with Fluconazole on Day 10 

in Healthy Adult Men and Women (Study C27005)

Source: Table 11.b, CSR C27005

Table 23: Statistical Analysis of PK Parameters of Plasma Relugolix after Administration of
a Single 40 mg Dose of Relugolix Alone on Day 1 and Co-administration with Atorvastatin on Day 10

in Healthy Adult Men and Women (Study C27005)

Source: Table 11.d, CSR C27005
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After co-administration of a single 40 mg dose of relugolix with fluconazole, a moderate CYP3A enzyme 
inhibitor, the AUC0-∞ and Cmax of relugolix were increased by 19% and 44%, respectively, which was not 
considered to be clinically meaningful.  After co-administration of a single 40 mg dose of relugolix with 
atorvastatin, a weak CYP3A enzyme inhibitor, the AUC0-∞, and Cmax of relugolix were decreased by 5% and 
22%, respectively.  No clinically meaningful interactions are expected.

4.3.11. CYP3A Substrate (Midazolam) Study (MVT-601-044)

This was a two-part, open-label, fixed (single)-sequence, two-period crossover study to assess the effect 
of relugolix on the PK of midazolam, a sensitive CYP3A substrate, after administration of a single dose of 
midazolam following administration of multiple 40 mg doses of relugolix (T4B formulation) in healthy 
adult men and women of 18-60 years of age (Part 1) and multiple 120 mg doses of relugolix in healthy 
adult men (Part 2).  This review will focus on Part 1 as the current NDA is for the 40 mg dose.  Twelve 
participants were enrolled and 11 participants completed the study in Part 1.  All participants received a 
single 5 mg dose of midazolam alone (after an overnight fast of at least 10 hours and continued to fast for 
4 hours post-dose) on Day 1 in Treatment Period 1.  In Treatment Period 2, all participants received a 40 
mg (Part 1) dose of relugolix once daily (after an overnight fast and continued to fast for 1 hour post-dose) 
for 14 days with co-administration of a single 5 mg dose of midazolam (after an overnight fast of at least 
10 hours and continued to fast for 4 hours post-dose) on Day 15.  Blood samples for determination of 
midazolam and midazolam metabolites (1-hydroxymidazolam, and 4-hydroxymidazolam) plasma 
concentrations were collected pre-dose and at pre-specified timepoints on Day 1 and Day 15.  

Table 24: Statistical Analysis for PK Parameters of Plasma Midazolam after Administration of Midazolam 
Alone on Day 1 and Co-administration with 40 mg Relugolix on Day 15 in Healthy Adult Men and Women 

(Part 1) (Study MVT-601-044)

Source: Table 13, CSR MVT-601-044
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After co-administration of a single 5 mg dose of midazolam with relugolix 40 mg, the AUC0-∞ and Cmax of 
midazolam, a sensitive CYP3A substrate, were decreased by 18% and 26%, respectively.  No clinically 
meaningful interactions are expected.

 4.3.12. BCRP Substrate (Rosuvastatin) Study (MVT-601-045)

This was a two-part, open-label, fixed (single)-sequence, two-period crossover study to assess the effect 
of relugolix on the PK of rosuvastatin, a BCRP substrate, after administration of a single dose of 
rosuvastatin following administration of multiple 40 mg doses of relugolix (T4B formulation) in healthy 
adult men and women 18-60 years of age (Part 1) and multiple 120 mg doses of relugolix in healthy adult 
men (Part 2).  This review will focus on Part 1 as this NDA is for the 40 mg dose.  Twelve participants were 
enrolled in and completed the study.  All participants received a single 10 mg dose of rosuvastatin alone 
(after an overnight fast of at least 10 hours and continued to fast for 4 hours post-dose) on Day 1 in 
Treatment Period 1.  In Treatment Period 2, all participants received a single 40 mg (Part 1) dose of 
relugolix once daily (after an overnight fast and continued to fast for 1 hour post-dose) for 14 days with 
co-administration of a single 10 mg dose of rosuvastatin (after an overnight fast of at least 10 hours and 
continued to fast for 4 hours post-dose) on Day 15.  Study participants continued to receive a 40 mg (Part 
1) dose of relugolix once daily (after an overnight fast and continued to fast for 1 hour post-dose) on Day 
16 and Day 17.  Blood samples for determination of rosuvastatin plasma concentrations were collected 
pre-dose and at pre-specified timepoints up to 72 hours post-dose on Day 1 and Day 15.  

Table 25: Statistical Analysis for PK Parameters of Plasma Rosuvastatin after
Administration of Rosuvastatin Alone on Day 1 and Co-administration with 40 mg Relugolix on Day 15

in Healthy Adult Men and Women (Part 1) (Study MVT-601-045)

Source: Table 14, CSR MVT-601-045
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After co-administration of a single 10 mg dose of rosuvastatin with relugolix 40 mg, the AUC0-∞ and Cmax 
of rosuvastatin, a probe substrate for the BCRP efflux transporter, were decreased by 13% and 23%, 
respectively.  No clinically meaningful interactions are expected.

 4.3.13. Moderate and Mild Hepatic Impairment Study (MVT-601-1002)

This was an open-label, parallel-cohort, single-dose study to assess the potential effects of mild and 
moderate hepatic impairment on the PK and safety of relugolix in adult men and women.  A total of 24 
male and female participants (18-75 years of age) were enrolled and completed the study.  The study 
consisted of three cohorts of 8 participants each: 

 Cohort 1: Healthy participants with normal hepatic function demographically matched to each 
participant with moderate hepatic impairment by sex, age (± 10 years), and body weight (± 20%);

 Cohort 2: Patients with mild hepatic impairment (Child Pugh Score 5-6);
 Cohort 3: Patients with moderate hepatic impairment (Child Pugh Score 7-9). 

On Day 1 of the study, all participants received a single 40 mg dose of relugolix after an overnight fast and 
continued to fast for 2 hours post-dose.  Blood samples for determination of relugolix plasma 
concentrations were collected pre-dose and at pre-specified timepoints.

Table 26: Statistical Analysis for PK Parameters of Plasma Relugolix after Administration of
a Single 40 mg Dose of Relugolix in Participants with Mild and Moderate Hepatic Impairment 

(Study MVT-601-1002)

Source: Tables 11-3 and 11-4, CSR MVT-601-1002
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Compared with healthy demographically matched participants with normal hepatic function, the mean 
AUC0-∞ was decreased by 31% and the mean Cmax was decreased by 24% in patients with mild hepatic 
impairment.  The mean AUC0-∞ was decreased by 5% whereas the mean Cmax was increased by 17% in 
patients with moderate hepatic impairment.  Based on the study results, mild or moderate hepatic 
impairment is not expected to have clinically meaningful impact on the exposure of relugolix. However, 
since the Applicant is relying on the safety and efficacy findings of the listed drug, Activella®, for the 
E2/NETA components and Activella® is contraindicated in patients with known liver impairment or disease, 
the use of Myfembree® in patients with any hepatic impairment or disease should be contraindicated.  

 4.3.14. Moderate Renal Impairment Study (MVT-601-040)

This was an open-label, parallel-cohort, single-dose study to assess the potential effect of moderate renal 
impairment on the PK and safety of relugolix in adult men and women (18-80 years of age).  A total of 24 
participants were enrolled and completed the study.  This study consisted of 2 cohorts of 12 participants 
each: 

 Cohort 1: Healthy participants with normal renal function demographically matched to each 
participant with moderate renal impairment by sex, race, age (± 10 years), and body weight (± 10 
kg);

 Cohort 2: Patients with moderate renal impairment (estimated glomerular filtration rate [eGFR] 
of 30-59 mL/min/1.73 m2). 

On Day 1, all participants received a single 40 mg dose of relugolix (T4B formulation) after an overnight 
fast and continued to fast for 4 hours post-dose.  Blood samples for determination of relugolix plasma 
concentrations were collected pre-dose and at prespecified timepoints.

Table 27: Analysis of the Effect of Moderate Renal Impairment on PK Parameters for Relugolix
(Study MVT-601-040)

Source: Table 9, CSR MVT-601-040

In patients with moderate renal impairment, the mean AUC0-∞ and mean Cmax of relugolix were increased 
by approximately 45% and 47%, respectively.  As discussed under the Dose and Safety subsection of 
Section 14.2.5 of this review, an upper comparability (no effect) bound of 2 has been established and is 
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based on the safety data from the relugolix development program at doses and exposures higher than 
the proposed clinical dose of 40 mg. Therefore, no dose adjustment is needed in patients with moderate 
renal impairment.

 4.3.15. Severe Renal Impairment Study (MVT-601-1003)

This was an open-label, parallel-cohort, single-dose studies to assess the effect of severe renal impairment 
on the PK and safety of relugolix in adult men and women (18-75 years of age).  A total of 16 participants, 
were enrolled and completed the study.  This study consisted of 2 cohorts of 8 participants each: 

 Cohort 1: Healthy participants with normal renal function demographically matched to each 
participant with severe renal impairment by sex, age (± 10 years), body weight (± 20% kg), and 
within the BMI range of 17 to 41 kg/m2; 

 Cohort 2: Patients with severe renal impairment (eGFR < 30 mL/min/1.73 m2, not on dialysis). 

On Day 1, all participants received a single 40 mg dose of relugolix (T3 formulation) after an overnight fast 
and continued to fast for 2 hours post-dose.  Blood samples for determination of relugolix plasma 
concentrations were collected pre-dose and at pre-specified timepoints.

Table 28: Analysis of the Effect of Severe Renal Impairment on PK Parameters for Relugolix
(Study MVT-601-1003)

Source: Tables 11-3 and 11-4, CSR MVT-301-1003

In patients with severe renal impairment, the mean AUC0-∞ of relugolix was increased by 49% and the 
mean Cmax by 10%.  As discussed under Study MVT-601-040 earlier, no dose adjustment is needed in 
patients with moderate renal impairment. 
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4.4 Population PK Analysis

In general, the applicant’s population PK analysis is considered acceptable for the purpose of supporting 
analyses objectives. The applicant’s analyses were verified by the reviewer, with no significant 
discordance identified.  More specifically, the developed model was used to support the current 
submission as outlined in Table 29.

Table 29. Specific Comments on Applicant’s Final Population PK model
Utility of the final model Reviewer’s Comments

Intrinsic 
factor

“Mild renal impairment was not a 
significant covariate for any of the 
pharmacokinetic parameters of 
relugolix in a population 
pharmacokinetic model.”

“Population pharmacokinetic 
analyses suggest there are no 
clinically meaningful differences in 
exposure of relugolix based on age, 
race, body weight, or body mass 
index.”

The statements are acceptable 
without significant changes.

Support applicant’s 
proposed  labeling 
statements about 
intrinsic and 
extrinsic factors

Extrinsic 
factor

NA NA

Derive exposure 
metrics for 
Exposure-response 
analyses

Ctrough Mean of the model-predicted 
individual concentrations (IPRED) for 
samples at steady state ≥ 14 days 
after the first dose and collected 
between 20 hours and 32 hours after 
administration of the last dose.

Predict exposures at 
alternative dosing 
regimen

NA NA

Aim: The population PK and exposure-response analyses were conducted to support the dose regimen 
justification of relugolix in combination with E2 and NETA for the treatment of symptoms associated with 
uterine fibroids. 1) A population PK (PopPK) model was developed to assess the effect of demographic 
variables and renal function on the pharmacokinetics (exposure) of relugolix as covariates; 2) Exposure-
response analyses were used to assess the relationship between the exposure of relugolix and efficacy in 
reducing menstrual blood loss, as well as the effects of covariates on response.

PopPK Data: The population PK analysis included data from a total of six clinical studies with relugolix: 
one Phase 1 study (TAK-385-001-multiple dose cohorts), three Phase 2 studies (CCT-001, CCT-101 and 
OCT-101), and two Phase 3 studies (MVT-601-3001 and MVT-601-3002), comprising a total of 952 subjects 
and multiple dose data of 10, 20 or 40 mg QD. The baseline covariates are summarized in Table 30.
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Table 30. Summary of baseline covariates

Covariate Study Mean SD Q1 Median Q3 Range N Missing
Age All 39.6 6.7 36 40 45 19 - 53 952 0
(yrs) CCT-001 42.1 4.8 39 43 45 27 - 53 157 0

CCT-101 35.3 6.3 31 36 40 20 - 50 306 0
MVT-601-300142 5.2 39 42 46 19 - 51 234 0
MVT-601-300242.5 5.3 39 43 47 26 - 51 228 0
TAK-385101 28.9 6.2 23.5 29 34 20 - 41 27 0

Weight All 68.7 19.9 53.4 63.2 81.6 37.7 - 144.4 952 0
(kg) CCT-001 56.6 7.6 51.9 55.9 60.5 41.3 - 83 157 0

CCT-101 53.7 8.1 48.3 52.7 57.2 37.7 - 88.9 306 0
MVT-601-300183.2 19.5 68.9 80.5 95.9 47 - 144.4 234 0
MVT-601-300282.9 17.4 70 82.8 93.4 45.8 - 134.5 228 0
TAK-385_101 63.4 5.9 58.3 64 67.8 52.2 - 76.7 27 0

BMI All 26.2 7 20.8 24.3 30.3 15.3 - 62.8 952 1
(kg/m2) CCT-001 22.4 2.8 20.3 22 23.7 15.8 - 33.2 157 0

CCT-101 21.2 3 19.1 20.6 22.6 15.3 - 33.4 306 0
MVT-601-300131.2 7.6 25.4 30.3 36.3 17 - 62.8 234 0
MVT-601-300230.7 6.1 26.1 30.4 34.6 17.3 - 48.8 228 1
TAK-385_101 25.1 2.6 23.1 25.1 27.2 19.6 - 29.2 27 0

CrCL All 124 33.1 100.8 118.7 138.8 43.4 - 285.3 952 0
(mL/min) CCT-001 111.5 20.5 97.1 109.5 123.9 68.5 - 188.3 157 0

CCT-101 114 22.1 98.4 109.3 128.7 64.8 - 225.7 306 0
MVT-601-3001135.4 39.7 106.9 126.2 157.9 43.4 - 271.4 234 0
MVT-601-3002133 37.7 106.1 126.2 155.3 63.6 - 285.3 228 0
TAK-385_101 136.4 32.6 112.5 131.6 163.5 74.7 - 209 27 0
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Covariate Level Nlevel Ntot Perc

Sex Female 952 952 100

Race White 228 952  23.9

Black/ African American 229 952 24.1

Asian 466 952 48.9

American Indian / Alaskan Native 10 952 1.1

Other 19 952 2.0

Dose 10mg 160 952 16.8

20mg 164 952 17.2

40mg 628 952 66.0

Abbreviations: BMI = body mass index; CrCL = Creatinine Clearance, SD = standard deviation; Q1 = first
quartile; Q3 = third quartile; N = number of subjects.

Source: Appendix 10.3 and 10.6.

Model: A two-compartment model with first-order absorption, linear clearance as well as an absorption 
lag time was selected to characterize PK of relugolix. Interindividual variability (IIV) random effects on Ka, 
CL/F and F1 were included. A proportional residual error model was used. The slightly greater than dose 
proportional increases in exposure with dose were characterized by an effect of dose on F1. Age, weight, 
BMI, race and renal function were investigated. The final population PK model included statistically 
significant effects of body weight and race (White vs non-White) on CL/F and race (Asian vs non-Asian) on 
F1. The final parameter estimates of the PopPK model are summarized in Table 31.  All parameters were 
estimated with good precision with %RSE consistently below 30% and acceptable ETA shrinkage (below 
30% except for Ka) indicating that the interindividual variability could be estimated accurately. The model 
was further assessed via diagnostic plots and visual predictive check (see Figure 9 and Figure 10). 
Individual estimates of pharmacokinetic and exposure parameters were derived by posterior Bayesian 
estimation.

Covariate Effects: The mild renal impairment is not a significant covariate in the final model. Even race 
and body weight is identified as statistically significant covariates, the difference in clearance between 
races are less than 35%. The allometric exponent of body weight on clearance is less than 0.3. Therefore, 
the effect of race and body weight on PK is not considered clinically meaningful.  
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Table 31. Parameter Estimates of the final PopPK model.

Source: Table 8 in the PKER report.

Figure 9. Goodness of fit plots.

Source: Figure 6 in the PKER report.
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Figure 10. Prediction Corrected Visual Predictive Check of Final model Stratified by Study.

The grey open circles represent the observed data. The grey solid and dashed lines represent median and 
5-95th percentiles of the observed data. The black solid and dashed lines represent median and 5-95th 
percentiles of the simulated data.
Source: Figure 8 in the PKER report.
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4.5 Dose/Exposure-Response Relationships

ER Data: Two separate efficacy exposure-response analyses were performed. One was based on the 
Pictorial Blood Assessment Chart (PBAC) change from baseline data from the Phase 2 study CCT-001 
(placebo, relugolix 10 mg, 20 mg, and 40 mg groups) and included 212 subjects with efficacy and exposure 
data, Ctrough average. The second analysis was based on the menstrual blood loss (MBL) responder 
endpoint from the Phase 3 studies and included 467 subjects.

Pictorial Blood Loss Assessment Chart (PBAC):

Emax models were developed to describe the relationship between relative or absolute change from 
baseline in total PBAC (weeks 6-12) and relugolix Ctrough, AUCss, and Cmax. The parameter estimates for 
the final models are summarized in Table 32.  Figure 11 shows that the final Emax models fit the data well. 
To assess the impact of reduced relugolix exposures relative to the typical exposure at the 40 mg dose on 
the predicted PBAC response either relative or absolute, simulations were performed in which a 30%, 40% 
and 50% reduction from the geometric mean Ctrough from the 40-mg dose group was assumed and the final 
Emax models was used to predict the relative (percent) or absolute change from baseline in PBAC score 
(point estimate and 95% CI) at these reduced exposures. The results are summarized in Table 33. A 50% 
reduction of the geometric mean Ctrough calculated from relugolix 40 mg data is predicted to result in a 
reduction of the PBAC percent change from baseline by at least 50%. In addition, the final absolute change 
model was used to predict absolute change from baseline in total PBAC score after administration of 10-, 
20-, 40-mg doses of Relugolix or Placebo as in the Phase 2 Study (TAK-385/CCT-001)  and the results are 
listed in Table 33. The PBAC score, the method used to measure MBL volume in the phase 2 study with 
uterine fibroids (TAK-385/CCT-001) in which 10- to 40-mg doses of relugolix were administered for 12 
weeks, is believed to be a validated semiquantitative measurement tool for diagnosing heavy menstrual 
bleeding. Therefore, the predicted decreases in percent change from baseline in total PBAC score should 
also represent a clinically meaningful decrease in MBL volume. Trough concentrations were used in the 
model because the majority of concentration data from phase 2 and phase 3 studies (used to develop the 
PopPK model) were collected pre-dose (corresponding to trough concentrations) and the rather sparse 
concentration data available during the absorption phase was determined to be insufficient to well 
characterize the absorption phase-related exposures. Additionally, the impact of various fasting 
conditions in clinical pharmacology studies and sampling schemes implemented in these studies rendered 
the ability of the PopPK model to reliably predict AUC and Cmax values more challenging. To support the 
interpretation of clinically meaningful decreases in exposures based on the AUC and Cmax from dedicated 
studies using a lower comparability bound from the exposure-response model with Ctrough as the exposure 
parameter, a correlation analysis between Ctrough and AUC and Cmax was performed. The correlation 
between exposure Ctrough and AUC by R2 is 0.8867, which is based on the data from subjects dosed with 
relugolix 40 mg QD, Day 14 (n=24) in study MVT-601-039. Therefore, a clinically meaningful decrease in 
drug exposure defined by the exposure-response analysis also can be applied to assessments primarily 
based on the AUC of relugolix.

Additionally, in order to facilitate interpretation of the observed reduction in AUCss and Cmax.ss by food 
from the food effect study (MVT-601-041), exposure-response analyses using AUCss and Cmax ss were 
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performed and simulations using all three exposure-response models with up to a 70% reduction in the 
exposure to relugolix (in terms of AUCss, Cmax,ss and Ctrough,ss) were performed. The results are summarized 
in Figure 12.  A 50% reduction in AUCss, Cmax,ss or Ctrough,ss of relugolix from the geometric mean value for 
the respective parameters for the 40-mg dose group achieves an average percent change from baseline 
in total PBAC score of -67% to -68%, as predicted by the models, with a minimum model-predicted 
reduction represented by the lower bound of the 95% CI of -52%. Hence, the sensitivity analyses based 
on the additional exposure-response analyses with AUCss and Cmax,ss as exposure parameters are 
consistent with the previous analysis based on Ctrough,ss, supporting a lower comparability bound of 0.5000 
upon which clinically meaningful changes in the exposure to relugolix can be based as determined.

Table 32. Summary of Parameter Estimates for the PBAC Exposure Response Model with Ctrough,ss

Relative change from baseline in PBAC

Model Parameter Estimate 95% CI P value

Placebo PBAC response (%) 37.21 (21.12, 53.6) <0.01

EC50 (ng/ml) 0.42 (0.31, 0.55) <0.01

Hill Exponent 2.07 (1.31, 3.48) <0.01

Absolute change from baseline in PBAC

Source: Adapted from Table 11 in the PKER report and Table 2 in the IR response dated 11/20/20.
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Figure 11. Predicted and observed Changes either relative or absolute from Baseline of Total PBAC 
(Weeks 6-12) versus Predicted Ctrough,ss, AUCss, and Cmax

Relative change from baseline

Absolute change from baseline
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Source: Figure 14 in the PKER report and Figure 1 in the IR response dated 11/20/20.

Table 33. PBAC relative or absolute estimated with 95% CI at 30%, 40%, 50% Reductions of the 
Geometric Mean Ctrough of Relugolix 40 mg or at the different dose levels using Final Models.

Relative change from baseline

Absolute change from baseline

Source: Table 12 in the PKER report and Table 3 in the IR response dated 10/20/20.
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Figure 12. Exposure-Efficacy (Percent Change from Baseline in Total PBAC Score) Analyses for (A) AUCss 
(B) Cmax,ss, and (C) Ctrough,ss of Relugolix after Administration of 10-, 20-, 40-mg Doses of Relugolix or 

Placebo in the Phase 2 Study (TAK-385/CCT-001).
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Source: Figure 1 in the IR response dated 9/30/2020.

E2 and PBAC

To illustrate the association of different E2 concentrations with the relationship between total PBAC 
(weeks 6-12) change from baseline and relugolix Ctrough, the final Emax model was updated with E2 effect 
included. The parameter estimates are summarized in Table 34. As shown in Figure 13, mean PBAC and 
median Ctrough were calculated for each cohort and E2 category and were overlaid to the model predictions 
to assess the predictive performance of the model.  A slight underprediction of the placebo PBAC percent 
change from baseline in E2 < 36.75 pg/mL subpopulation is observed. The model also somewhat 
underpredicts the PBAC change from baseline for relugolix 40 mg in E2 ≥ 36.75 pg/mL subpopulation. 
Nevertheless, overall the model provides an adequate description of the association of higher or lower E2 
concentrations with the relugolix exposure-response on PBAC. The PBAC reduction from baseline will be 
37% lower in subjects where the average E2 concentration between weeks 6 and 12 is greater than the 
median of 36.75 pg/mL. However, the predictions of PBAC exposure response in both E2 subpopulations 
should be interpreted with caution as the model was fitted on relatively small subgroups of patients (n = 
104 for each E2 subpopulation) and there is an inherent confounding between the effects of relugolix 
exposure on PBAC and on E2 concentrations.

Table 34. Summary of parameter estimated for the final model with E2 effect.
Model Parameter Estimate 95% CI P value

Placebo PBAC response (%) 43.9 (27.97, 60.25) <0.01

EC50 (ng/ml) 0.39 (0.27, 0.54) <0.01

Hill Exponent 2.1 (1.16, 4.01) <0.01

Effect of E2<36.75 ug/ml (%) 37.05 (14.81, 59.28) <0.01

Source: Adapted from Table 13 in the PKER report.
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Figure 13. Predicted and Observed Change from Baseline of Total PBAC (Weeks 6-12) versus 
Predicted Ctrough by E2 Levels.

Source: Figure 16 in the PKER report.

Menstrual Blood Loss (MBL)

A logistic regression with an Emax model was selected. Table 35 shows the parameter estimates. To assess 
the model performance, the proportions of responders were calculated for the placebo group and five 
Ctrough quintiles and were overlaid with the model predictions to assess the predictive performance of the 
model. As shown in Figure 14, the logistic regression with an Emax model fits the overall response trend. 
To assess the impact of reduced relugolix exposures relative to the typical exposure at the 40 mg dose on 
the predicted MBL response, simulations were performed in which a 30%, 40% and 50% reduction from 
the geometric mean Ctrough from the 40-mg dose group was assumed, and the Emax model was used to 
predict the responder rate (point estimate and 95% CI). As shown in Table 36, a 50% reduction of the 
geometric mean Ctrough calculated from relugolix 40 mg data is predicted to lower the typical response rate 
to 73% with lower 95% CI > 50%; similarly, a 50% reduction of the geometric mean AUCss calculated from 
relugolix 40 mg data is predicted to lower the typical response rate to 68% with lower 95% CI of 49%. 
Covariate analysis showed no difference in the responder rate between low weight and high weight 
subjects. Age and the baseline MBL volume have a minor impact on the responder rate with response 
rates somewhat lower in younger subjects or those with a low baseline MBL. E2 effect has inherent 
confounding issues. Additionally, in order to facilitate interpretation of the observed reduction in AUCss 
and Cmax,ss by food from the food effect study (MVT-601-041), exposure-response analyses with AUCss and 
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Cmax,ss of relugolix as the exposure parameters were performed. Subgroup analyses by quartiles of the 
AUCss, Cmax,ss, and Ctrough,ss were also conducted for the exposure-response analysis from the phase 3 
studies based on the responder rate (primary study endpoint). The results are shown in Figure 15. For all 
the three relugolix exposure parameters, simulated MBL volume responder rates were at least 69% across 
the four quartiles. The simulated MBL volume responder rates were generally more than 80% for the third 
and fourth quartiles, compared to 17% observed in the placebo group. The minimum MBL volume 
responder rate represented by the lower bound of the 95% CI was 56.89% for Q1 for the Cmax of relugolix. 
In summary, the exposure-response analyses performed with AUCss and Cmax,ss as exposure parameters 
were consistent with the previous exposure-response analysis performed with Ctrough,ss as the exposure 
parameter. Note that this exposure-response analysis is based on the Phase 3 data collected at the dose 
level of 40 mg. Caution should be taken when interpreting the results.

Table 35. Summary of Parameter Estimates of the Exposure-Response model for MBL.
With Ctrough,ss as an exposure metric.

Model Parameter Estimate 95% CI

Placebo MBL response (%) 16.78 (14.22, 19.7)

Emax (%) 86.09 (79.77, 90.66)

EC50 (ng/ml) 0.25 (0.08, 0.78)

Source: Adapted from Table 15 in the PKER report.

Figure 14. Predicted and Observed MBL Responder Rate versus Predicted Ctrough.

Source: Figure 18 in the PKER report.

Reference ID: 4795959



64

Figure 15. Efficacy Subgroup Analysis by Relugolix Exposure Quartile of AUCss, Ctrough,ss and Cmax,ss after 
Administration of Relugolix Combination Therapy or Placebo in the Pivotal Phase 3 Studies

(MVT-601-3001, MVT-601-3002)

Source: Figure 2 in the IR response dated 9/30/2020.

Table 36. Predicted MBL Responder Rates with 95% CI at 30%, 40%, 50% Reductions of the Geometric 
Mean Ctrough and AUCss of Relugolix 40 mg Using Final Model.

Ctrough

AUC

Source: Table 16 in the PKER report and Table 1 in the IR response dated 11/20/20.

Dose and Safety

An upper comparability bound of 2 was identified based on safety data from the relugolix development 
program at doses and exposures higher than the proposed clinical dose of 40 mg, including:

 The safety profile of relugolix after administration of single doses ranging from 1 to 360 mg in 
healthy premenopausal women and healthy men in three single and multiple rising-dose studies 
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(TAK-385_101, TAK-385/CPH-001, C27001) and healthy women and men in the thorough QT/QTc 
study (TAK-385-106);

 The safety profile of relugolix after administration of multiple doses ranging from 10 to 180 mg in 
healthy premenopausal women and healthy men (TAK-385_101, TAK-385/CPH-001, C27001);

 The safety profile of relugolix after administration of up to 120 mg once daily for up to 48 weeks 
in men with advanced prostate cancer (TAK-385-C27002; TAK-385-C27003).

Although the population of men with prostate cancer differs from the target population of women with 
uterine fibroids, the lack of safety findings attributable to the study drug beyond those associated with 
pharmacologic effects, together with a lack of dose related trends in adverse events, vital sign 
measurements and clinical laboratory test parameters with single doses up to 360 mg and multiple doses 
up to 180 mg, support a wide safety margin for the proposed clinical dose of 40 mg for relugolix in women 
with uterine fibroids.

Bone Mineral Density (BMD) Model

This exposure-response analysis was to support long-term use of relugolix combination therapy based on 
the predicted risk for BMD loss over time and to support the understanding of long term (i.e., > 12 months) 
changes in BMD that would be expected with relugolix combination therapy.

Data: E2 and BMD data from various relugolix regimens (monotherapy dose range 10-40 mg, 40 mg alone 
or in combination with E2/NETA [1.0 mg/0.5 mg]) in 1386 patients from two phase 2 studies (TAK-
385/CCT-001, TAK-385/CCT-101 and its extension TAK-385/OCT-101) and two phase 3 studies (MVT-601-
3001, MVT-601-3002), excluding 81 subjects treated with active control leuprolide 3.75 mg, were used for 
model development.

(1) Model: The applied model was to be a reduced version of a published quantitative systems 
pharmacology (QSP) model describing E2 concentration-related effects on bone remodeling. 
The relationship between E2 suppression and BMD change over time was described using two 
latent variables as defined in the QSP model, i.e., a bone formation marker, bone-specific 
alkaline phosphatase (BSAP), and a bone resorption marker, serum c-telopeptide (CTx). 
Covariates including age, race, weight, BMI, and baseline BMD were explored for their 
potential impact on the E2-BMD relationship. E2 suppression was quantified following 
baseline and placebo corrections of observed E2 concentrations. The model frame is shown 
Figure 16
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(2) Figure . The final model parameter estimates are summarized in Table 37. However, the 
model was not validated with data collected more than 12 months treatment, thus the 
simulation results of the long-term use beyond 12 months should be interpreted with caution 
(results not presented). 
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Figure 16. Model Framework for E2-BMD Loss Model.

Source: Figure 2 in the BMD modeling report.

Table 37. Parameter estimates for the final BMD model.
Parameter Estimate

BSAPEMAX 

BSAPEXP

CTXEMAX

CTXEXP

TBSAP50 

TCTX50 

BSAPHILL

CTXHILL

KIN

GAMMAOB

GAMMAOC

808 FIX

-1.33 FIX

2850 FIX

-1.47 FIX

92.8 FIX

62.6 FIX

1.85 FIX

1.21 FIX

0.953 FIX

0.0739 FIX

0.14 FIX

Omega Estimate   
(CV%)

(RSE%) Etabar (SE) p val Shrinkage

1 BSAPEXP 1.51
(122.9%)

(9.9%) -0.287 (0.012) <0.001 63.2%

2 CTXEXP 0.688
(79.5%)

(9%) 0.496
(70.4%)

(6%) -0.235 (0.009) <0.001 50.6%
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