i+l

Innovation, Sciences et

Développement économique Canada

Office de la Propriété Intellectuelle du Canada

Innovation, Science and CA 3208983 A1 2022/08/04
Economic Development Canada

Canadian Intellectual Property Office (21) 3 208 983
(12 DEMANDE DE BREVET CANADIEN

CANADIAN PATENT APPLICATION

(13 A1

(86) Date de dépot PCT/PCT Filing Date: 2022/01/28

(87) Date publication PCT/PCT Publication Date: 2022/08/04

(85) Entrée phase nationale/National Entry: 2023/07/19

(86) N° demande PCT/PCT Application No.: US 2022/014195
(87) N° publication PCT/PCT Publication No.: 2022/165097

(30) Priorité/Priority: 2021/01/29 (US63/143,136)

(51) CLInt./Int.Cl. A67K 31/513 (2006.01),
A61K 31/567 (2006.01), A61P 15/00 (2006.01),
A61P 5/24 (2006.01)

(71) Demandeur/Applicant:
ABBVIE INC., US

(72) Inventeurs/Inventors:
SHEBLEY, MOHAMAD, US;
CHENG, LING, US;
MANCHANDANI, POOJA, US

(74) Agent: TORYS LLP

(54) Titre : PROCEDES D'ADMINISTRATION D'ELAGOLIX

(54) Title: METHODS OF ADMINISTRATING ELAGOLIX
\ Period 1 Period 2
Day 1 Days 1-10 Day 11 Days 12-14
3 Days Flagol
2§;gii 150 mg Ord Wast Elgolix W mg BID Bl
subjects Bupropon gD 150 mg Ord D0y
Buprapion
Infensive PK Day 1, Period { Day 11, Period 2
Sampig ™ [Bupropion) (Bupropion + Elagoli)
Effect of Elagoli on single dose Bupropion - Period 2, Day 1 vs, Perod 1, Day 1
FIG. 1
(57) Abrégé/Abstract:

The present disclosure relates to the use of GnRH receptor antagonists for the treatment of endometriosis, uterine fibroids,
polycystic ovary syndrome (PCOS), or adenomyosis. In particular, the present disclosure describes methods for treating such
gynecological disorders, where the methods involve administration of elagolix and may further involve co-administration of a
CYP2B6 substrate (e.g., bupropion) or a CYP2C19 substrate (e.g., omeprazole) or a CYP3A4 substrate (e.g., ethinyl estradiol

and/or levonorgestrel).

C ana dg http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - http:/cipo.ge.ca

OPIC

OPIC - CIPO 191



CA 03208983 2023-07-19

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

CORRECTED VERSION

(19) World Intellectual Property =
Organization

International Bureau /

(43) International Publication Date —/

04 August 2022 (04.08.2022)

(10) International Publication Number

WO 2022/165097 A9

WIPO I PCT

(51) International Patent Classification:
A61K 31/513 (2006.01) A61P 5/24 (2006.01)
A61K 31/567 (2006.01) A61P 15/00 (2006.01)

(21) International Application Number:
PCT/US2022/014195

(22) International Filing Date:
28 January 2022 (28.01.2022)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

63/143,136 29 January 2021 (29.01.2021) us

(74) Agent: SRIVASTAVA, Sonali et al.; 1 North Waukegan
Road, North Chicago, [llinois 60064 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC,LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(71) Applicant: ABBVIE INC. [US/US]; 1 North Waukegan (84) Designated States (unless otherwise indicated, for every
Road, North Chicago, Illinois 60064 (US). kind of regional protection available). ARIPO (BW, GH,
' GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, 8T, SZ, TZ,
(72) Inventors.' SHEBLEY, Mohamad, 76(?6 Cascade Way, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG. KZ, RU. TJ.
Gurnee, I'111n01's 69031 (US). CHENG, Ling; 161 Gala Dr., TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Mundelem, [inois 60060 (US). MANCHANDANI, Poo- EE. ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT. LU, LV.
ja; 1 North Waukegan Road, North Chicago, [1linois 60064 MC. MK. MT. NL. NO. PL. PT. RO. RS. SE. SI. SK. SM
(Us). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).
(54) Title: METHODS OF ADMINISTRATING ELAGOLIX
! Period 1 Period 7
Day 1 Days 1-10 Day 11 Days 12-14
5 Days Elaqoiix
o - L3 ol
it ) ek TP 0 g
zir?iét 5mg 0rd Washout Flagolix H0mg BID Flagoli
el saoion W0 mg BID 00 mar Bl
stblects Hupropit 150mg Oral g0
Bupropion
Infensive PK Day 1, Period 1 Day Y1, Period 2
Sampiing = {Bupropion) {Bupropion + Elagolix)
Efiect of Elagolix or single dose Bupropion & Period2 Day 11 s, Period 1, Day 1

w0 2022/165097 A9 |10 0000 K00 0 0

FIG. 1

(57) Abstract: The present disclosure relates to the use of GnRH receptor antagonists for the treatment of endometriosis, uterine fibroids,
polycystic ovary syndrome (PCOS), or adenomyosis. In particular, the present disclosure describes methods for treating such gyneco-
logical disorders, where the methods involve administration of elagolix and may further involve co-administration of a CYP2B6 sub-
strate (e.g., bupropion) or a CYP2C19 substrate (¢.g., omeprazole) or a CYP3 A4 substrate (e.g., ethinyl estradiol and/or levonorgestrel).

[Continued on next page]



CA 03208983 2023-07-19

WO 2022/165097 A9 | [IN 1]} 00000 00O 0O O

Published:
—  with international search report (Art. 21(3))

(48) Date of publication of this corrected version:
02 February 2023 (02.02.2023)

(15) Information about Correction:
see Notice of 02 February 2023 (02.02.2023)



CA 03208983 2023-07-19

WO 2022/165097 PCT/US2022/014195

METHODS OF ADMINISTERING ELAGOLIX

RELATED APPLICATION
[0001] This application claims the benefit of U.S. Provisional Application Serial No.
63/143,136, filed January 29, 2021. The contents of which are incorporated herein in its
entirety.
TECHNICAL FIELD
[0002] The present disclosure pertains to the use of GnRH receptor antagonists in the
treatment of subjects suffering from, for example, endometriosis, uterine fibroids,

polycystic ovary syndrome (PCOS), or adenomyosis.

BACKGROUND

[0003] An orally-administered, nonpeptide small molecule competitive GnRH receptor
antagonist, elagolix, has recently been approved for the management of moderate to severe
pain associated with endometriosis and the management of heavy menstrual bleeding
associated with uterine leiomyomas (fibroids) in premenopausal women.

[0004] Bupropion is an antidepressant of the aminoketone class that may be used for the
treatment of major depressive disorder (MDD), for the prevention of seasonal affective
disorder (SAD), and as an aid for smoking cessation treatment. Bupropion is primarily
metabolized to hydroxybupropion by CYP2B6. Therefore, the potential exists for drug
interactions between bupropion and drugs that are inhibitors or inducers of CYP2B6.

[0005] There are reports of evidence implicating a relationship between peak plasma
concentrations of bupropion and some adverse events. See Fava, et al., Prim Care
Companion J Clin Psychiatry 7(3): 106—-113, 2005.

[0006] Omeprazole, a substituted benzimidazole, is a proton pump inhibitor that inhibits
gastric acid secretion. Omeprazole is metabolized via multiple pathways with CYP2C19-
mediated formation of 5-hydroxyomeprazole and CYP3A-mediated formation of
omeprazole sulfone being the main pathways responsible for omeprazole elimination.
Therefore, the potential exists for drug interactions between omeprazole and drugs that are
inhibitors or inducers of CYP2C19 and/or CYP3A.

[0007] A combined oral contraceptive (COC) is an oral contraceptive that contains an

estrogen component and a progestin. Certain formulations contain ethinyl estradiol (EE) as
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the estrogen component. EE is primarily metabolized to 2-hydroxy ethinyl estradiol by
CYP3A4. Therefore, the potential exists for drug interactions between EE and drugs that
are inhibitors or inducers of CYP3A4. Progestins that have been included in a COC include
norethindrone, norethindrone acetate, ethynodiol diacetate, levonorgestrel, desogestrel,
norgestimate, and drospirenone. CYP3A4 is also a major enzyme for metabolism of
commonly used progestins, including norethindrone, levonorgestrel, norgestimate, and

drospirenone.

SUMMARY OF THE INVENTION

[0008] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient in need thereof. The method comprises orally administering to the
patient sodium 4-({(1R)-2-[5-(2-fluoro-3-methoxyphenyl)-3-{[2-fluoro-6-
(trifluoromethyl)phenylmethyl }-4-methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yl]-1-
phenylethyl }amino)butanoate (“elagolix sodium™), wherein the patient concomitantly
receives treatment with a CYP2B6 substrate. In certain embodiments, the CYP2B6
substrate is bupropion.

[0009] In certain embodiments, elagolix sodium is orally administered to the patient
according to a recommended elagolix dosing schedule. In some such embodiments, the
recommended elagolix dosing schedule comprises twice daily oral administration of
elagolix sodium in an amount equivalent to 300 mg of elagolix free acid to achieve a total
daily dose equivalent to 600 mg of elagolix free acid. In certain embodiments, concomitant
administration of the CYP2B6 substrate and elagolix sodium according to the
recommended elagolix dosing schedule results in an altered CYP2B6 substrate
pharmacokinetic parameter relative to the CYP2B6 substrate pharmacokinetic parameter
as obtained for administration of the CYP2B6 substrate alone. For example, concomitant
administration of a CYP2B6 substrate and elagolix sodium according to a recommended
elagolix dosing schedule may result in an increased Cmax for the CYP2B6 substrate and/or
a metabolite thereof relative to the Cmax for the CYP2B6 substrate and/or a metabolite
thereof obtained following administration of bupropion alone. In a particular example,
concomitant administration of bupropion and elagolix sodium according to a recommended

elagolix dosing schedule may result in an increased bupropion Cmax and/or an increased
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hydroxybupropion Cmax relative to the bupropion Cmax and/or hydroxybupropion Cmax,
respectively, obtained following administration of bupropion alone.

[0010] In certain embodiments, the CYP2B6 substrate is administered to the patient
according to a recommended CYP2B6 substrate dosing schedule. In certain embodiments,
the CYP2B6 substrate is administered to the patient according to a modified CYP2B6
substrate dosing schedule. The modified CYP2B6 substrate dosing schedule may comprise
less frequent administration of the CYP2B6 substrate and/or a lower total daily dose
relative to the recommended CYP2B6 substrate dosing schedule. For example, according
to a modified CYP2B6 substrate dosing schedule, the CYP2B6 substrate may be
administered to the patient at a reduced CYP2B6 substrate dosing frequency. In some such
embodiments, the CYP2B6 substrate is bupropion and the reduced CYP2B6 dosing
frequency is once per day; or, alternatively once or twice every other day. As another
example, according to a modified CYP2B6 substrate dosing schedule, the CYP2B6
substrate may be administered to the patient to at a reduced CYP2B6 substrate total daily
dose. In some such embodiments, the CYP2B6 substrate is bupropion and the reduced
CYP2B6 substrate total daily dose is less than 450 mg per day; alternatively, less than 400
mg per day; alternatively, less than 300 mg per day; alternatively, less than 200 mg per
day; or alternatively, less than 100 mg per day.

[0011] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient in need thereof. The method comprises orally administering to the
patient sodium 4-({(1R)-2-[5-(2-fluoro-3-methoxyphenyl)-3-{[2-fluoro-6-
(trifluoromethyl)phenylmethyl }-4-methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yl]-1-

phenylethyl jamino)butanoate (“elagolix sodium”), wherein elagolix sodium is
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administered in an amount equivalent to 300 mg of elagolix free acid twice daily; wherein
the patient receives a once daily dose of 150 mg of bupropion; and wherein:

[0012] (1) a ratio of Cmax for bupropion following co-administration of bupropion with
elagolix to Cmax for bupropion following administration of bupropion alone is between
about 1.104 and about 1.407, such as about 1.246;

[0013] (i1) a ratio of AUCixf for bupropion following co-administration of bupropion with
elagolix to AUCixf for bupropion following administration of bupropion alone is between
about 0.910 and about 1.023, such as about 0.965;

[0014] (1i1) a ratio of Cmax for hydroxybupropion following co-administration of bupropion
with elagolix to Cmax for hydroxybupropion following administration of bupropion alone
is between about 1.216 and about 1.427, such as about 1.317; and/or

[0015] (iv) a ratio of AUCin for hydroxybupropion following co-administration of
bupropion with elagolix to AUCinr for hydroxybupropion following administration of
bupropion alone is between about 0.993 and about 1.137, such as about 1.063.

[0016] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient in need thereof. The method comprises orally administering to the
patient sodium 4-({(1R)-2-[5-(2-fluoro-3-methoxyphenyl)-3-{[2-fluoro-6-
(trifluoromethyl)phenylmethyl }-4-methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yl]-1-
phenylethyl }amino)butanoate (“elagolix sodium™), wherein the patient concomitantly
receives treatment with a CYP2C19 substrate. In certain embodiments, the CYP2C19
substrate is omeprazole.

[0017] In certain embodiments, elagolix sodium is orally administered to the patient
according to a recommended elagolix dosing schedule. In some such embodiments, the
recommended elagolix dosing schedule comprises twice daily oral administration of
elagolix sodium in an amount equivalent to 300 mg of elagolix free acid to achieve a total
daily dose equivalent to 600 mg of elagolix free acid. In certain embodiments, concomitant
administration of the CYP2C19 substrate and elagolix sodium according to the
recommended elagolix dosing schedule results in an altered CYP2C19 substrate
pharmacokinetic parameter relative to the CYP2C19 substrate pharmacokinetic parameter
as obtained for administration of the CYP2C19 substrate alone. For example, concomitant

administration of a CYP2C19 substrate and elagolix sodium according to a recommended
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elagolix dosing schedule may result in an increased Cmax and/or AUCins for the CYP2C19
substrate and/or a metabolite thereof relative to the Cmax and/or AUCixns for the CYP2C19
substrate and/or a metabolite thereof obtained following administration of omeprazole
alone. In a particular example, concomitant administration of omeprazole and elagolix
sodium according to a recommended elagolix dosing schedule may result in an increased
omeprazole Cmax and/or an increased omeprazole sulfone Cmax relative to the omeprazole
Cmax and/or omeprazole sulfone Cmax, respectively, obtained following administration of
omeprazole alone. In another particular example, concomitant administration of
omeprazole and elagolix sodium according to a recommended elagolix dosing schedule
may result in an increased omeprazole AUCint and/or an increased omeprazole sulfone
AUCixf relative to the omeprazole AUCint and/or omeprazole sulfone AUCint, respectively,
obtained following administration of omeprazole alone

[0018] In certain embodiments, the CYP2C19 substrate is administered to the patient
according to a recommended CYP2C19 substrate dosing schedule. In certain embodiments,
the CYP2C19 substrate is administered to the patient according to a modified CYP2C19
substrate dosing schedule. The modified CYP2C19 substrate dosing schedule may
comprise less frequent administration of the CYP2C19 substrate and/or a lower total daily
dose relative to the recommended CYP2C19 substrate dosing schedule. For example,
according to a modified CYP2C19 substrate dosing schedule, the CYP2C19 substrate may
be administered to the patient at a reduced CYP2C19 substrate dosing frequency. In some
such embodiments, the CYP2C19 substrate is omeprazole and the reduced CYP2C19
dosing frequency is once per day; or, alternatively once every other day. As another
example, according to a modified CYP2C19 substrate dosing schedule, the CYP2C19
substrate may be administered to the patient to at a reduced CYP2C19 substrate total daily
dose. In some such embodiments, the CYP2C19 substrate is omeprazole and the reduced
CYP2C19 substrate total daily dose is less than 360 mg per day; alternatively, less than
240 mg per day; alternatively, less than 120 mg per day; alternatively, less than 80 mg per
day; alternatively, less than 60 mg per day, alternatively, less than 40 mg per day; or
alternatively, less than 20 mg per day.

[0019] In one aspect, this disclosure provides a method for treating a gynecological

disorder in a patient in need thereof. The method comprises orally administering to the
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patient sodium 4-({(1R)-2-[5-(2-fluoro-3-methoxyphenyl)-3-{[2-fluoro-6-
(trifluoromethyl)phenylmethyl }-4-methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yl]-1-
phenylethyl jamino)butanoate (“elagolix sodium”), wherein elagolix sodium is
administered in an amount equivalent to 300 mg of elagolix free acid twice daily; wherein
the patient receives a once daily dose of 40 mg of omeprazole; and wherein:

[0020] (1) a ratio of Cmax for omeprazole following co-administration of omeprazole with
elagolix to Cmax for omeprazole following administration of omeprazole alone is between
about 1.50 and about 2.53, such as about 1.95;

[0021] (i1) a ratio of AUCinr for omeprazole following co-administration of omeprazole
with elagolix to AUCint for omeprazole following administration of omeprazole alone is
between about 1.39 and about 2.27, such as about 1.78;

[0022] (ii1) a ratio of Cmax for omeprazole sulfone following co-administration of
omeprazole with elagolix to Cmax for omeprazole sulfone following administration of
omeprazole alone is between about 2.10 and about 3.45, such as about 2.70; and/or

[0023] (iv) a ratio of AUCins for omeprazole sulfone following co-administration of
omeprazole with elagolix to AUCinf for omeprazole sulfone following administration of
omeprazole alone is between about 1.88 and about 3.45, such as about 2.55.

[0024] In certain embodiments, where a patient is on a treatment with elagolix sodium for
a GnRH related condition and has a second co-morbid condition that requires treatment
with omeprazole, a dose adjustment may be required. One embodiment provides a method
for management of heavy menstrual bleeding associated with uterine leiomyomas
(fibroids), comprising: (i) orally administering to a patient in need thereof elagolix sodium,
wherein elagolix sodium is administered in an amount equivalent to 300 mg of elagolix
free acid twice daily; and when said patient has a co-morbid Zollinger-Ellison syndrome,
said patient receives: (a) a recommended reduced starting daily dose of less than 60 mg of
omeprazole administered once a day; (b) a recommended reduced daily dose of less than
80 mg of omeprazole administered once a day, twice a day or three times a day; or (c) a
recommended daily reduced dose of less than 120 mg of omeprazole administered three
times a day.

[0025] Another embodiment provides a method for management of moderate to severe

pain associated with endometriosis, comprising: (i) orally administering to a patient in need



CA 03208983 2023-07-19

WO 2022/165097 PCT/US2022/014195

thereof elagolix sodium, wherein elagolix sodium is administered in an amount equivalent
to 150 mg of elagolix free acid once a day or 200 mg of elagolix free acid twice a day; and
when said patient has a co-morbid Zollinger-Ellison syndrome, said patient receives (a) a
recommended reduced starting daily dose of less than 60 mg of omeprazole administered
once a day; (b) a recommended reduced daily dose of less than 80 mg of omeprazole
administered once a day, twice a day or three times a day; or (c) a recommended daily
reduced dose of less than 120 mg of omeprazole administered three times a day.

[0026] In one such embodiment, the recommended reduced starting daily dose of less than
60 mg of omeprazole is greater than 10 mg and less than 60 mg of omeprazole administered
once a day. In another such embodiment, the recommended daily reduced dose of 120 mg
of omeprazole three times a day is: (a) 120 mg of omeprazole administered two times a
day or 120 mg of omeprazole administered once a day; (b) between 10 mg to less than 120
mg of omeprazole administered three times a day; (¢) between 10 mg to less than 120 mg
of omeprazole administered two times a day; or (d) between 10 mg to less than 120 mg of
omeprazole administered once a day.

[0027] Yet, another embodiment provides a method for management of heavy menstrual
bleeding associated with uterine leitomyomas (fibroids), comprising: orally administering
to a patient in need thereof elagolix sodium, wherein elagolix sodium is administered in an
amount equivalent to 300 mg of elagolix free acid twice daily; and when the patient has a
co-morbid Zollinger-Ellison syndrome, the patient receives a drug that is metabolized by
CYP2C19 pathway, such that said drug is (a) lansoprazole, and the recommended reduced
daily dose of lansoprazole is less than 60 mg administered once a day, such as 15 mg, 30
mg or 45 mg once a day, or 60 mg every other day; (b) omeprazole, and the recommended
reduced daily dose of omeprazole is between 10 mg to less than 360 mg administered daily,
such as 10 mg to less than 60 mg every day, or 120 mg twice a day or 120 mg once a day;
(c) pantoprazole, and the recommended reduced daily dose of pantoprazole is less than 40
mg twice a day, such as 20 mg twice a day, or 60 mg once a day, or 40 mg once a day; (d)
rabeprazole, and the recommended reduced daily dose of rabeprazole is less than 60 mg
administered once a day, such as 5 mg or 10 mg or 20 mg or 40 mg or 50 mg once a day;
or (e) esomoprazole, and the recommended reduced daily dose of esomoprazole is less than

40 mg twice a day, such as 20 mg twice a day or 30 mg once a day or 40 mg once a day.
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[0028] Another embodiment provides a method for management of moderate to severe
pain associated with endometriosis, comprising: orally administering to a patient in need
thereof elagolix sodium, wherein elagolix sodium is administered in an amount equivalent
to 150 mg of elagolix free acid once a day or 200 mg of elagolix free acid twice a day; and
when the patient has a co-morbid Zollinger-Ellison syndrome, the patient receives a drug
that 1s metabolized by CYP2C19 pathway, such that said drug is (a) lansoprazole, and the
recommended reduced daily dose of lansoprazole is less than 60 mg administered once a
day, such as 15 mg, 30 mg or 45 mg once a day, or 60 mg every other day; (b) omeprazole,
and the recommended reduced daily dose of omeprazole is between 10 mg to less than 360
mg administered daily, such as 10 mg to less than 60 mg every day, or 120 mg twice a day
or 120 mg once a day;, (c) pantoprazole, and the recommended reduced daily dose of
pantoprazole is less than 40 mg twice a day, such as 20 mg twice a day, or 60 mg once a
day, or 40 mg once a day; (d) rabeprazole, and the recommended reduced daily dose of
rabeprazole is less than 60 mg administered once a day, such as 5 mg or 10 mg or 20 mg
or 40 mg or 50 mg once a day; or (e) esomoprazole, and the recommended reduced daily
dose of esomoprazole is less than 40 mg twice a day, such as 20 mg twice a day or 30 mg
once a day or 40 mg once a day.

[0029] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient in need thereof. The method comprises orally administering to the
patient sodium 4-({(1R)-2-[5-(2-fluoro-3-methoxyphenyl)-3-{[2-fluoro-6-
(trifluoromethyl)phenylmethyl }-4-methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yl]-1-
phenylethyl }amino)butanoate (“elagolix sodium™), wherein the patient concomitantly
receives treatment with a CYP3A4 substrate. In certain embodiments, the CYP3A4
substrate is a component of a Combined Oral Contraceptive (COC), such as an estrogen
(e.g., ethinyl estradiol) or a progestin (e.g., levonorgestrel).

[0030] In certain embodiments, elagolix sodium is orally administered to the patient
according to a recommended elagolix dosing schedule. In some such embodiments, the
recommended elagolix dosing schedule comprises twice daily oral administration of
elagolix sodium in an amount equivalent to 300 mg of elagolix free acid to achieve a total
daily dose equivalent to 600 mg of elagolix free acid. In certain embodiments, concomitant

administration of the CYP3A4 substrate and elagolix sodium according to the
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recommended elagolix dosing schedule results in an altered CYP3A4 substrate
pharmacokinetic parameter relative to the CYP3A4 substrate pharmacokinetic parameter
as obtained for administration of the CYP3A4 substrate alone (i.e., in the absence of
elagolix). For example, concomitant administration of a CYP3A4 substrate and elagolix
sodium according to a recommended elagolix dosing schedule may result in an increased
or decreased Cmax and/or AUCinr for the CYP3A4 substrate and/or a metabolite thereof
relative to the Cmax and/or AUCinr for the CYP3 A4 substrate and/or a metabolite thereof
obtained following administration of a CYP3A4 substrate alone. In a particular example,
concomitant administration of a COC containing EE and levonorgestrel and elagolix
sodium according to a recommended elagolix dosing schedule may result in an increased
EE Cmax, an increased EE AUCint, and/or a decreased levonorgestrel AUCinr relative to the
EE Cmax, EE AUCinr and/or levonorgestrel AUCint, respectively, obtained following
administration of a COC alone. In another particular example, concomitant administration
of a COC containing EE and levonorgestrel and elagolix sodium according to a
recommended elagolix dosing schedule may result in .

[0031] In certain embodiments, elagolix sodium is orally administered to the patient
according to a recommended elagolix dosing schedule. In some such embodiments, the
recommended elagolix dosing schedule comprises twice daily oral administration of
elagolix sodium in an amount equivalent to 200 mg of elagolix free acid to achieve a total
daily dose equivalent to 400 mg of elagolix free acid. In certain embodiments, concomitant
administration of the CYP3A4 substrate and elagolix sodium according to the
recommended elagolix dosing schedule results in an altered CYP3A4 substrate
pharmacokinetic parameter relative to the CYP3A4 substrate pharmacokinetic parameter
as obtained for administration of the CYP3A4 substrate alone (i.e., in the absence of
elagolix). For example, concomitant administration of a CYP3A4 substrate and elagolix
sodium according to a recommended elagolix dosing schedule may result in an increased
or decreased Cmax and/or AUCinr for the CYP3A4 substrate and/or a metabolite thereof
relative to the Cmax and/or AUCinr for the CYP3 A4 substrate and/or a metabolite thereof
obtained following administration of a CYP3A4 substrate alone. In a particular example,
concomitant administration of a COC containing EE and levonorgestrel and elagolix

sodium according to a recommended elagolix dosing schedule may result in an increased
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EE Cmax, an increased EE AUCint, and/or a decreased levonorgestrel AUCinr relative to the
EE Cmax, EE AUCinr and/or levonorgestrel AUCint, respectively, obtained following
administration of a COC alone. In another particular example, concomitant administration
of a COC containing EE and levonorgestrel and elagolix sodium according to a
recommended elagolix dosing schedule may result in .

[0032] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient in need thereof. The method comprises orally administering to the
patient elagolix sodium, wherein elagolix sodium is administered in an amount equivalent
to 200 mg of elagolix free acid twice daily; wherein the patient receives a once daily dose
of a COC containing 20 mcg of EE and 0.1 mg of levonorgestrel, and wherein:

[0033] (1) aratio of Cmax for EE and levonorgestrel following co-administration of the COC
with elagolix to Cmax for the COC following administration of the COC alone is between
about 1.27 and about 1.45, such as about 1.36 for EE and is between about 0.88 and 1.07,
such as about 0.97 for levonorgestrel;

[0034] (i1) a ratio of AUCixs for EE and levonorgestrel following co-administration of the
COC with elagolix to AUCinr for the COC following administration of the COC alone is
between about 1.99 and about 2.39, such as about 2.18 for EE and is between about 0.64
and 0.82, such as about 0.73 for levonorgestrel.

[0035] In any aspect or embodiment described herein, the gynecological disorder may be
endometriosis, uterine fibroids, polycystic ovary syndrome (PCOS), or adenomyosis. In
any aspect or embodiment described herein, the method may be for the management of
certain signs and/or symptoms of the gynecological disorder. For example, in certain
embodiments, the method is for the management of moderate to severe pain associated
with endometriosis. As another example, in certain embodiments, the method is for the

management of heavy menstrual bleeding associated with uterine fibroids.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036] FIG. 1 shows the study design of bupropion DDI with elagolix sodium.

[0037] FIG. 2 shows mean bupropion and OH-bupropion plasma concentration-time
profiles.
[0038] FIG. 3 shows results for elagolix sodium effects on metabolite/parent ratio PK.
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[0039] FIG. 4 shows mean (SD) plasma concentration-time profiles for omeprazole and its
metabolites with/without elagolix sodium co-administration.

[0040] FIG. 5 shows point estimates and 90% confidence intervals for Cmax and AUC ratios
of omeprazole, 5-hydroxyomeprazole, and omeprazole sulfone on Day 11 compared to
Day 1.

[0041] FIG. 6 shows point estimates and 90% confidence intervals for Cmax and AUC ratios
of omeprazole, 5-hydroxyomeprazole, and omeprazole sulfone on Day 11 compared to

Day 1 by CYP2C19 genotype.

DETAILED DESCRIPTION

[0042] This detailed description is intended only to acquaint others skilled in the art with
the present invention, its principles, and its practical application so that others skilled in
the art may adapt and apply the invention in its numerous forms, as they may be best suited
to the requirements of a particular use. This description and its specific examples are
intended for purposes of illustration only. This invention, therefore, is not limited to the
embodiments described in this patent application, and may be variously modified.

[0043] A.  DEFINITIONS

[0044] As used in the specification and the appended claims, unless specified to the
contrary, the following terms have the meaning indicated:

[0045] The term “about” as used herein, means approximately, and in most cases within
10% of the stated value.

[0046] The term “co-administered” or “co-administration” refers to concomitant
administration of two or more active agents such that one active agent is given in the
presence of another active agent. The active agents may be, but need not be, administered
in a substantially simultaneous manner (e.g., within about 5 min of each other), in a
sequential manner, or both. It is contemplated, for example, that co-administration may
include administering one active agent multiple times between the administrations of the
other. The time period between the administration of each agent may range from a few
seconds (or less) to several hours or days, and will depend on, for example, the properties
of each composition and active ingredient (e.g., potency, solubility, bioavailability, half-

life, and kinetic profile), as well as the condition of the patient.
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[0047] The term “pharmaceutically acceptable” is used adjectivally to mean that the
modified noun is appropriate for use as a pharmaceutical product for human use or as a
part of a pharmaceutical product for human use.

[0048] The term “pharmacokinetic parameter(s)” refers to any suitable pharmacokinetic
parameter, such as Tmax, Cmax, and AUC. The term “Cmax” refers to the peak concentration
and, in particular, the maximum observed plasma/serum concentration of drug. The term
“Tmax” refers to the time to reach the peak concentration. The term “AUC” refers to the
area under the plasma concentration-time curve, where t is the time of the last measurable
plasma concentration in the study. The term “AUCx” refers to the area under the plasma
concentration-time curve from time zero to infinity following a single dose.

[0049] The terms “treat”, “treating” and “treatment” refer to a method of alleviating or
abrogating a condition, disorder, or disease and/or the attendant symptoms thereof.

[0050] B. GNRH RECEPTOR ANTAGONISTS

[0051] Elagolix is a non-peptide GnRH receptor antagonist approved for management of
pain associated with endometriosis; and in development for treatment of heavy menstrual
bleeding due to uterine fibroids.

[0052] Elagolix (free acid) has the following structure:

OMe

HO,C F

FsC
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[0053] Elagolix (free acid) is also known as 4-((R)-2-[5-(2-fluoro-3-methoxy-phenyl)-3-
(2-fluoro-6-trifluoromethyl-benzyl)-4-methyl-2,6-dioxo-3,6-dihydro-2H-pyrimidin-1-yl]-
1-phenyl-ethylamino)-butyric acid.

[0054] Elagolix is typically provided as elagolix sodium, which has the molecular structure

C32H29FsN30sNa, a molecular weight of 653.58, and the following structure:
OMe

Z“"llll

*Na “O,C F

FsC

[0055] Elagolix sodium is also known sodium 4-({(1R)-2-[5-(2-fluoro-3-methoxyphenyl)-
3-{[2-fluoro-6-(trifluoromethyl)phenyl Jmethyl } -4-methyl-2,6-dioxo-3,6-
dihydropyrimidin-1(2H)-yl]-1-phenylethyl }amino)butanoate.

[0056] US Patent No. 7,056,927, which is incorporated herein by reference in its entirety,
describes elagolix and pharmaceutically acceptable salts thereof.

[0057] Elagolix is eliminated with an apparent terminal phase elimination half-life (ti/2) of
approximately 4 to 6 hours, allowing for once or twice daily dosing. For example, An
exemplary recommended elagolix dosing schedule for the management of moderate to
severe pain associated with endometriosis is 150 mg once daily. Alternatively, another
recommended elagolix dosing schedule for the management of moderate to severe pain
associated with endometriosis is 200 mg twice daily. As another example, an exemplary
recommended elagolix dosing schedule for the management of heavy menstrual bleeding

associated with uterine letomyomas (fibroids) is 300 mg twice daily.
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[0058] C. CO-ADMINISTRATION WITH A CYP2B6 SUBSTRATE

[0059] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient in need thereof. The method comprises orally administering to the
patient sodium 4-({(1R)-2-[5-(2-fluoro-3-methoxyphenyl)-3-{[2-fluoro-6-
(trifluoromethyl)phenylmethyl }-4-methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yl]-1-
phenylethyl }amino)butanoate (“elagolix sodium™), wherein the patient concomitantly
receives treatment with a CYP2B6 substrate. In certain embodiments, the CYP2B6
substrate is bupropion.

[0060] Bupropion is typically provided as bupropion hydrochloride, which has the
molecular structure Ci3HisCINO-HCI, a molecular weight of 276.2, and the following

structure:

2T

= HCI

Cl

[0061] Bupropion hydrochloride is also known as (+)-1-(3-chlorophenyl)-2-[(1,1-
dimethylethyl)amino]-1-propanone hydrochloride.

[0062] US Patent No. 3,885,046, which is incorporated herein by reference in its entirety,
describes bupropion and pharmaceutically acceptable salts thereof.

[0063] Bupropion is primarily metabolized to hydroxybupropion by CYP2B6. Thus, it is
commonly believed that if bupropion is used concomitantly with a CYP2B6 inducer, it
may be necessary to increase the dose of bupropion. See WELLBUTRIN® (bupropion
hydrochloride) Prescribing Information (dated 05-2017).

[0064] In vitro studies had indicated that elagolix is a weak to moderate inducer of
CYP2B6. Thus, it was believed that elagolix has the potential to decrease the exposure of
CYP2B6 sensitive substrates. Instead, during the course of drug-drug interaction studies,
it was surprisingly discovered that changes in bupropion (a CYP2B6 substrate) exposure

upon co-administration with elagolix were not considered clinically relevant. Moreover,
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Cmax values for bupropion and its metabolite, hydroxybupropion, increased upon co-
administration with elagolix.

[0065] Data provided herein demonstrate that co-administration of elagolix sodium and
bupropion results in an increased bupropion Cmax relative to administration of bupropion
alone. In particular, a single 150 mg dose of bupropion given in the presence of elagolix
(e.g., elagolix sodium administered twice daily in an amount equivalent to 300 mg of
elagolix free acid for 2-14, preferably 10, preceding days) provides a bupropion Cmax ratio,
which compares (A) bupropion Cmax when co-administered with elagolix to (B) bupropion
Cmax when administered alone (A/B), of 1.246 (1.104 — 1.407).

[0066] Data provided herein also demonstrate that co-administration of elagolix sodium
and bupropion does not produce a clinically meaningful change bupropion AUCixs relative
to administration of bupropion alone. In particular, a single 150 mg dose of bupropion
given in the presence of elagolix (e.g., elagolix sodium administered twice daily in an
amount equivalent to 300 mg of elagolix free acid for 2-14, preferably 10, preceding days)
provides a bupropion AUCinf ratio, which compares (A) bupropion AUCinf when co-
administered with elagolix to (B) bupropion AUCinr when administered alone (A/B), of
0.965 (0.910 — 1.023).

[0067] This discovery allows the possibility of maintaining or reducing the recommended
bupropion dosage amounts and/or maintaining or decreasing the recommended bupropion
dosing frequency. In particular, an exemplary recommended bupropion dosing schedule,
such as 150 mg BID, may be maintained or modified by decreasing the total daily dosage
amount, such as by reducing the amount of each dose and/or decreasing the dosing
frequency (e.g., from twice daily to once daily).

[0068] Bupropion (typically provided as bupropion hydrochloride) is indicated for the
treatment of major depressive disorder (MDD), prevention of seasonal affective disorder
(SAD), and as an aid to smoking cessation treatment. Bupropion hydrochloride products
are available as immediate-, sustained-, and extended-release formulations.

[0069] An exemplary recommended immediate-release bupropion dosing schedule for the
treatment of MDD includes a starting dose of 100 mg twice daily to provide a bupropion
total daily dose of 200 mg; the bupropion total daily dose may be increased to 300 mg,

given as 100 mg three times daily with an interval of at least 6 hours between doses;
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alternatively, the bupropion total daily dose may be increased to 450 mg, given as 150 mg
three times daily. In patients with moderate to severe hepatic impairment, an exemplary
recommended immediate-release bupropion dosing schedule for the treatment of MDD is
75 mg once daily.

[0070] An exemplary recommended sustained-release bupropion dosing schedule for the
treatment of MDD includes a starting dose of 150 mg once daily; the bupropion total daily
dose may be increased to 300 mg, given as 150 mg twice times daily with an interval of at
least 8 hours between successive doses; alternatively, the bupropion total daily dose may
be increased to 400 mg, given as 200 mg twice daily. In patients with impaired hepatic
function, an exemplary recommended sustained-release bupropion dosing schedule for the
treatment of MDD is 100 mg once daily or 150 mg every other day.

[0071] An exemplary recommended sustained-release bupropion dosing schedule as an aid
to smoking cessation treatment includes a starting dose of 150 mg once daily; the
bupropion total daily dose may be increased to 300 mg, given as 150 mg twice times daily
with an interval of at least 8 hours between doses. In patients with moderate to severe
hepatic impairment, an exemplary recommended sustained-release bupropion dosing
schedule as an aid to smoking cessation treatment is 150 mg given every other day.

[0072] An exemplary recommended extended-release bupropion dosing schedule for the
treatment of MDD includes a starting dose of 150 mg once daily, which may be increased
to a dose of 300 mg once daily. Likewise, an exemplary recommended extended-release
bupropion dosing schedule for the prevention of SAD includes a starting dose of 150 mg
once daily, which may be increased to a dose of 300 mg once daily. In patients with
moderate to severe hepatic impairment, an exemplary recommended extended-release
bupropion dosing schedule for the treatment of MDD or the prevention of SAD is 150 mg
once daily.

[0073] Alternatively, an exemplary recommended extended-release bupropion dosing
schedule for the treatment of MDD is 450 mg once daily.

[0074] In certain embodiments, no dose adjustment is needed for bupropion when co-
administered with elagolix sodium. Thus, bupropion may administered according to a

recommended bupropion dosing schedule, such as a recommended immediate-release
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bupropion dosing schedule, a recommended sustained-release bupropion dosing schedule,
or a recommended extended-release bupropion dosing schedule.

[0075] In certain embodiments, a dose adjustment is needed for bupropion when co-
administered with elagolix sodium. Thus, bupropion may be administered according to a
modified dosing schedule. Exemplary modified bupropion dosing schedules may involve
increasing the time between bupropion doses, such as going from BID to QD or from QD
to every other day and/or reducing the total daily dose of bupropion, such as from 300 mg
to 250 mg, 200 mg, 150 mg, 100 mg, 50 mg, or integer multiples therebetween.

[0076] In some such embodiments, a modified bupropion dosing schedule provides a ratio
of Cmax for bupropion following co-administration of bupropion according to the modified
bupropion dosing schedule with elagolix according to a recommended elagolix dosing
schedule to Cmax for bupropion following administration of bupropion alone according to
a recommended bupropion dosing schedule, wherein the ratio is between about 0.5 and
about 2.0; or alternatively, between about 0.8 and about 1.25 and/or a ratio of AUCixf for
bupropion following co-administration of bupropion according to the modified bupropion
dosing schedule with elagolix according to a recommended elagolix dosing schedule to
AUCint for bupropion following administration of bupropion alone according to a
recommended bupropion dosing schedule, wherein the ratio is between about 0.5 and about
2.0; or alternatively, between about 0.8 and about 1.25.

[0077] D. CO-ADMINISTRATION WITH A CYP2C19 SUBSTRATE

[0078] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient in need thereof. The method comprises orally administering to the
patient sodium 4-({(1R)-2-[5-(2-fluoro-3-methoxyphenyl)-3-{[2-fluoro-6-
(trifluoromethyl)phenylmethyl }-4-methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yl]-1-
phenylethyl }amino)butanoate (“elagolix sodium™), wherein the patient concomitantly
receives treatment with a CYP2C19 substrate. In certain embodiments, the CYP2C19
substrate is omeprazole.

[0079] Omeprazole has the molecular structure C17H19N303S, a molecular weight of

345.42, and the following structure:
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[0080] Omeprazole is also known as 5-methoxy-2-[[(4-methoxy3,5-dimethyl-2-pyridinyl)

methyl] sulfinyl]-1H-benzimidazole.

[0081] US Patent No. 4,255,431, which is incorporated herein by reference in its entirety,
describes omeprazole.

[0082] Omeprazole is metabolized via multiple pathways, including CYP2C19-mediated
formation of 5-hydroxyomeprazole and CYP3A-mediated formation of omeprazole
sulfone. Drugs that induce CYP2C19 or CYP3 A4 may substantially decrease omeprazole
concentrations. See PRILOSEC® (omeprazole) Prescribing Information (dated 09-2012).

[0083] Omeprezole (PRILOSEC®) is indicated for the long-term treatment of pathological
hypersecretory conditions (e.g., Zollinger-Ellison syndrome, multiple endocrine adenomas
and systemic mastocytosis) in adults. Starting dose for this condition is 60 mg once daily
(varies with individual patient, as long as clinically indicated. Daily doses of greater than
80 mg should be administered in divided doses. Moreover, doses up to 120 mg three times
daily have been administered for this condition. Some Zollinger-Ellison syndrome have
been treated continuously for more than 5 years. See Prescribing Information (dated 09-
2012).

[0084] In vitro studies had indicated that elagolix is a weak to moderate inducer of
CYP3A4 and a weak inhibitor of CYP2C19. During the course of drug-drug interaction
studies, it was discovered that no dose adjustments are needed for omeprazole at doses of
40 mg once daily or lower when co-administered with elagolix, though Cmax and AUCins
values for omeprazole and its metabolite, omeprazole sulfone, increased upon co-
administration with elagolix.

[0085] Data provided herein demonstrate that co-administration of elagolix sodium and
omeprazole results in an increased omeprazole AUCinf and Cmax relative to administration
of omeprazole alone. In particular, a single 40 mg dose of omeprazole given in the presence

of elagolix (e.g., elagolix sodium administered twice daily in an amount equivalent to 300
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mg of elagolix free acid for 2-14, preferably 9, preceding days) provides an omeprazole
AUCixf ratio, which compares (A) omeprazole AUCint when co-administered with elagolix
to (B) omeprazole AUCinr when administered alone (A/B), of 1.78 (1.39 — 2.27). In
addition, a single 40 mg dose of omeprazole given in the presence of elagolix (e.g., elagolix
sodium administered twice daily in an amount equivalent to 300 mg of elagolix free acid
for 2-14, preferably 9, preceding days) provides an omeprazole Cmax ratio, which compares
(A) omeprazole Cmax when co-administered with elagolix to (B) omeprazole Cmax when
administered alone (A/B), of 1.95 (1.50 —2.53).

[0086] This discovery allows the possibility of maintaining the recommended omeprazole
dosage amounts of 40 mg per day or less, while reducing the recommended omeprazole
dosage amounts of 60 mg per day or more and/or decreasing the dosing frequency (e.g.,
from three times daily to twice daily) for such higher doses. In particular, an exemplary
recommended omeprazole dosing schedule, such as 120 mg given three times daily for a
total daily dose of 360 mg, may be modified by decreasing the total daily dosage amount,
such as by reducing the amount of each dose and/or decreasing the dosing frequency (e.g.,
from three times daily to twice daily).

[0087] Omeprazole is indicated for the treatment of active duodenal ulcer, the eradication
of Helicobacter pylori to reduce the risk of duodenal ulcer recurrence, the treatment of
active benign gastric ulcer, the treatment of gastroesophageal reflux disease (GERD), the
treatment of erosive esophagitis (EE) due to acid-mediated GERD, the maintenance of
healing of EE due to acid-mediated GERD, and pathologic hypersecretory conditions (e.g.,
Zollinger-Ellison syndrome, multiple endocrine adenomas and systemic mastocytosis).

[0088] An exemplary recommended omeprazole dosing schedule for treatment of active
duodenal ulcer is 20 mg once daily. An exemplary recommended omeprazole dosing
schedule for the eradication of Helicobacter pylori to reduce the risk of duodenal ulcer
recurrence is 20 mg once daily; alternatively, 40 mg once daily. An exemplary
recommended omeprazole dosing schedule for treatment of active benign gastric ulcer is
40 mg once daily. An exemplary recommended omeprazole dosing schedule for treatment
of symptomatic GERD is 20 mg once daily. An exemplary recommended omeprazole
dosing schedule for treatment of EE due to acid-mediated GERD is 20 mg once daily. An

exemplary recommended omeprazole dosing schedule for maintenance of healing of EE
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due to acid-mediated GERD is 20 mg once daily. An exemplary recommended omeprazole
dosing schedule for pathological hypersecretory conditions is 60 mg once daily;
alternatively, up to 120 mg three times daily (daily dosages greater than 80 mg should be
administered as divided doses).

[0089] In certain embodiments, no dose adjustment is needed for omeprazole at total daily
doses of 40 mg or less when co-administered with elagolix sodium. Thus, omeprazole may
administered according to a recommended omeprazole dosing schedule, such as a
recommended omeprazole dosing schedule for treatment of active duodenal ulcer, a
recommended omeprazole dosing schedule for the eradication of Helicobacter pylori to
reduce the risk of duodenal ulcer recurrence, a recommended omeprazole dosing schedule
for treatment of active benign gastric ulcer, a recommended omeprazole dosing schedule
for treatment of symptomatic GERD, a recommended omeprazole dosing schedule for
treatment of EE due to acid-mediated GERD, or a recommended omeprazole dosing
schedule for maintenance of healing of EE due to acid-mediated GERD.

[0090] In certain embodiments, a dose adjustment is needed for omeprazole when co-
administered with elagolix sodium, particularly for higher doses of omeprazole, such as for
pathologic hypersecretory conditions (e.g., Zollinger-Ellison syndrome). Thus, omeprazole
may be administered according to a modified omeprazole dosing schedule. Exemplary
modified omeprazole dosing schedules may involve increasing the time between
omeprazole doses, such as going from three times daily to BID or from BID to QD and/or
reducing the total daily dose of omeprazole, such as from 360 mg to 300 mg, 240 mg, 180
mg, 120 mg, 60 mg, or integer multiples therebetween.

[0091] In some such embodiments, a modified omeprazole dosing schedule provides a
ratio of Cmax for omeprazole following co-administration of omeprazole according to the
modified omeprazole dosing schedule with elagolix according to a recommended elagolix
dosing schedule to Cmax for omeprazole following administration of omeprazole alone
according to a recommended omeprazole dosing schedule, wherein the ratio is between
about 0.5 and about 2.0; or alternatively, between about 0.8 and about 1.25 and/or a ratio
of AUCinr for omeprazole following co-administration of omeprazole according to the
modified omeprazole dosing schedule with elagolix according to a recommended elagolix

dosing schedule to AUCinr for omeprazole following administration of omeprazole alone

20



CA 03208983 2023-07-19

WO 2022/165097 PCT/US2022/014195

according to a recommended omeprazole dosing schedule, wherein the ratio is between
about 0.5 and about 2.0; or alternatively, between about 0.8 and about 1.25.

[0092] In certain embodiments, where a patient is on a treatment with elagolix sodium for
a GnRH related condition and has a second co-morbid condition that requires treatment
with omeprazole, a dose adjustment may be required. One embodiment provides a method
for management of heavy menstrual bleeding associated with uterine leiomyomas
(fibroids), comprising: (i) orally administering to a patient in need thereof elagolix sodium,
wherein elagolix sodium is administered in an amount equivalent to 300 mg of elagolix
free acid twice daily; and when said patient has a co-morbid Zollinger-Ellison syndrome,
said patient receives: (a) a recommended reduced starting daily dose of less than 60 mg of
omeprazole administered once a day; (b) a recommended reduced daily dose of less than
80 mg of omeprazole administered once a day, twice a day or three times a day; or (c) a
recommended daily reduced dose of less than 120 mg of omeprazole administered three
times a day.

[0093] Another embodiment provides a method for management of moderate to severe
pain associated with endometriosis, comprising: (i) orally administering to a patient in need
thereof elagolix sodium, wherein elagolix sodium is administered in an amount equivalent
to 150 mg of elagolix free acid once a day or 200 mg of elagolix free acid twice a day; and
when said patient has a co-morbid Zollinger-Ellison syndrome, said patient receives (a) a
recommended reduced starting daily dose of less than 60 mg of omeprazole administered
once a day; (b) a recommended reduced daily dose of less than 80 mg of omeprazole
administered once a day, twice a day or three times a day; or (c) a recommended daily
reduced dose of less than 120 mg of omeprazole administered three times a day.

[0094] In one such embodiment, the recommended reduced starting daily dose of less than
60 mg of omeprazole is greater than 10 mg and less than 60 mg of omeprazole administered
once a day, or integer multiples there between. In another such embodiment, the
recommended daily reduced dose of 120 mg of omeprazole three times a day is: (a) 120
mg of omeprazole administered two times a day or 120 mg of omeprazole administered
once a day; (b) between 10 mg to less than 120 mg of omeprazole administered three times
a day or integer multiples there between; (c) between 10 mg to less than 120 mg of

omeprazole administered two times a day or integer multiples there between; or (d)
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between 10 mg to less than 120 mg of omeprazole administered once a day or integer
multiples there between.

[0095] Yet, another embodiment provides a method for management of heavy menstrual
bleeding associated with uterine leitomyomas (fibroids), comprising: orally administering
to a patient in need thereof elagolix sodium, wherein elagolix sodium is administered in an
amount equivalent to 300 mg of elagolix free acid twice daily; and when the patient has a
co-morbid Zollinger-Ellison syndrome, the patient receives a drug that is metabolized by
CYP2C19 pathway, such that said drug is (a) lansoprazole, and the recommended reduced
daily dose of lansoprazole is less than 60 mg administered once a day, such as 15 mg, 30
mg or 45 mg once a day, or 60 mg every other day or integer multiples there between; (b)
omeprazole, and the recommended reduced daily dose of omeprazole is between 10 mg to
less than 360 mg administered daily, such as 10 mg to less than 60 mg every day, or 120
mg twice a day or 120 mg once a day or integer multiples there between; (c) pantoprazole,
and the recommended reduced daily dose of pantoprazole is less than 40 mg twice a day,
such as 20 mg twice a day, or 60 mg once a day, or 40 mg once a day or integer multiples
there between; (d) rabeprazole, and the recommended reduced daily dose of rabeprazole
is less than 60 mg administered once a day, such as 5 mg or 10 mg or 20 mg or 40 mg or
50 mg once a day or integer multiples there between; or (e) esomoprazole, and the
recommended reduced daily dose of esomoprazole is less than 40 mg twice a day, such as
20 mg twice a day or 30 mg once a day or 40 mg once a day or integer multiples there
between.

[0096] Another embodiment provides a method for management of moderate to severe
pain associated with endometriosis, comprising: orally administering to a patient in need
thereof elagolix sodium, wherein elagolix sodium is administered in an amount equivalent
to 150 mg of elagolix free acid once a day or 200 mg of elagolix free acid twice a day; and
when the patient has a co-morbid Zollinger-Ellison syndrome, the patient receives a drug
that is metabolized by CYP2C19 pathway, such that said drug is (a) lansoprazole, and the
recommended reduced daily dose of lansoprazole is less than 60 mg administered once a
day, such as 15 mg, 30 mg or 45 mg once a day, or 60 mg every other day or integer
multiples there between; (b) omeprazole, and the recommended reduced daily dose of

omeprazole is between 10 mg to less than 360 mg administered daily, such as 10 mg to less
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than 60 mg every day, or 120 mg twice a day or 120 mg once a day or integer multiples
there between; (c¢) pantoprazole, and the recommended reduced daily dose of pantoprazole
is less than 40 mg twice a day, such as 20 mg twice a day, or 60 mg once a day, or 40 mg
once a day or integer multiples there between; (d) rabeprazole, and the recommended
reduced daily dose of rabeprazole is less than 60 mg administered once a day, such as 5
mg or 10 mg or 20 mg or 40 mg or 50 mg once a day or integer multiples there between;
or (e) esomoprazole, and the recommended reduced daily dose of esomoprazole is less than
40 mg twice a day, such as 20 mg twice a day or 30 mg once a day or 40 mg once a day or
integer multiples there between.

[0097] E. CO-ADMINISTRATION WITH HORMONAL CONTRACEPTIVES

[0098] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient in need thereof. The method comprises orally administering to the
patient sodium 4-({(1R)-2-[5-(2-fluoro-3-methoxyphenyl)-3-{[2-fluoro-6-
(trifluoromethyl)phenylmethyl }-4-methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yl]-1-
phenylethyl }amino)butanoate (“elagolix sodium™), wherein the patient concomitantly
receives treatment with a hormonal contraceptive. In certain embodiments, the hormonal
contraceptive is a combined oral contraceptive (COC). An exemplary COC comprises an
estrogen component, such as ethinyl estradiol, and a progestin component, such as

levonorgestrel.

[0099] Ethinyl estradiol has the molecular structure C20H2402, a molecular weight of

\

296.40, and the following structure:

Tl

HO
[00100]  Ethinyl estradiol is also known as 17a-Ethynylestra-1,3,5(10)-triene-3,17B-diol.
[00101] Levonorgestrel has the molecular structure C21H2802, a molecular weight of

312.45, and the following structure:
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6]

[00102] Levonorgestrel is also known as 17a-Ethynyl-18-methylestr-4-en-173-o0l-3-one.

[00103] In certain embodiments, a dose adjustment is needed for EE when co-administered
with elagolix sodium, particularly for higher doses of EE. Thus, EE may be administered
according to a modified EE dosing schedule. Exemplary modified EE dosing schedules
may involve increasing the time between EE doses, such as going from once daily to once
every other day and/or reducing the total daily dose of EE, such as from 0.03 mg to 0.02
mg or 0.01 mg or from 0.02 mg to 0.01 mg.

[00104] In certain embodiments, a dose adjustment is needed for levonorgestrel when co-
administered with elagolix sodium, particularly for higher doses of levonorgestrel. Thus,
levonorgestrel may be administered according to a modified levonorgestrel dosing
schedule. Exemplary modified levonorgestrel dosing schedules may involve increasing the
time between levonorgestrel doses, such as going from once daily to once every other day
and/or reducing the total daily dose of levonorgestrel, such as from 0.15 mgto 0.1 mg.

[00105] The co-administration of a COC containing 20 mcg EE/0.1 mg levonorgestrel
following administration of elagolix 200 mg twice daily for 14 days increases the plasma
EE concentration by 2.2-fold compared to administration of COC alone. Thus, co-
administration of elagolix 200 mg twice daily with a COC containing EE may lead to an
increased risk of EE-related adverse events including thromboembolic disorders and
vascular events. Co-administration of elagolix 200 mg twice daily and a COC containing
0.1 mg levonorgestrel decreases the plasma concentrations of levonorgestrel by 27%,
potentially affecting contraceptive efficacy. Thus, it is recommended that effective non-
hormonal contraceptives are used during treatment with elagolix and for a period of up to
about 28 days after discontinuing treatment with elagolix; such as for a period of up to 7

days after discontinuing treatment of elagolix, 14 days after discontinuing treatment of
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elagolix, 21 days after discontinuing treatment of elagolix, or 28 days after discontinuing
treatment of elagolix. In another embodiment, it recommended that effective non-
hormonal contraceptives are used during treatment with elagolix sodium and for a period
of 28 days after discontinuing treatment with elagolix, since progestins could be more
sensitive to CYP3A induction caused by elagolix sodium,

[00106] A combined oral contraceptive (COC) typically includes ethinyl estradiol and a
progestin, such as levonorgestrel. Such as COC is indicated for use by females of
reproductive potential to prevent pregnancy. COC products are available as tablets.

[00107]  Anexemplary recommended COC dosing schedule for the prevention of pregnancy
comprises 0.15 mg levonorgestrel and 0.03 mg ethinyl estradiol administered once per day.
In certain embodiments, a tablet comprising 0.15 mg levonorgestrel and 0.03 mg ethinyl
estradiol is administered once daily for a first time period, such first time period comprising
84 consecutive days. In some such embodiments, following the first time period, a tablet
containing 0.01 mg ethinyl estradiol is administered once daily for a second time period,
such second time period comprising 7 consecutive days.

[00108]  Another exemplary recommended COC dosing schedule for the prevention of
pregnancy comprises 0.1 mg levonorgestrel and 0.02 mg ethinyl estradiol administered
once per day. In certain embodiments, a tablet comprising 0.1 mg levonorgestrel and 0.02
mg ethinyl estradiol is administered once daily for a first time period, such first time period
comprising 84 consecutive days. In some such embodiments, following the first time
period, a tablet containing 0.01 mg ethinyl estradiol is administered once daily for a second
time period, such second time period comprising 7 consecutive days.

[00109]  Another exemplary recommended COC dosing schedule for the prevention of
pregnancy comprises 0.15 mg levonorgestrel and 0.03 mg ethinyl estradiol administered
once per day. In certain embodiments, a tablet comprising 0.15 mg levonorgestrel and 0.03
mg ethinyl estradiol is administered once daily for a first time period, such first time period
comprising 21 consecutive days. In some such embodiments, following the first time
period, an inactive tablet is administered once daily for a second time period, such second
time period comprising 7 consecutive days.

[00110]  Another exemplary recommended COC dosing schedule for the prevention of

pregnancy comprises 0.1 mg levonorgestrel and 0.02 mg ethinyl estradiol administered
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once per day. In certain embodiments, a tablet comprising 0.1 mg levonorgestrel and 0.02
mg ethinyl estradiol is administered once daily for a first time period, such first time period
comprising 21 consecutive days. In some such embodiments, following the first time
period, an inactive tablet is administered once daily for a second time period, such second
time period comprising 7 consecutive days. In some such embodiments, the inactive tablet
comprises an iron source, such as ferrous bisglycinate.

[00111] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient receiving ethinyl estradiol as an oral contraceptive. The method
comprises orally administering to the patient elagolix sodium according to an elagolix
dosing schedule, and discontinuing treatment with ethinyl estradiol prior to initiating
administration of elagolix sodium according to the elagolix dosing schedule.

[00112] In one aspect, this disclosure provides a method for treating a gynecological
disorder. The method comprises orally administering to a patient in need thereof elagolix
sodium; and continuing said oral administration for a time period as needed to treat the
gynecological disorder, wherein the patient uses non-hormonal contraception during
treatment with elagolix sodium and for more than 7 days after the time period; alternatively,
for more than 14 days after the time period; alternatively, for more than 21 days after the
time period; or alternatively, for more than 28 days after the time period.

[00113] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient. The method comprises orally administering to a patient in need thereof
elagolix sodium, wherein elagolix sodium is administered in an amount equivalent to 200
mg of elagolix free acid twice daily, wherein the patient concomitantly receives a combined
oral contraceptive, wherein the combined oral contraceptive comprises 20 mcg ethinyl
estradiol and 0.1 mg levonorgestrel, and wherein the patient’s plasma ethinyl estradiol
concentration increases by 2.2-fold when compared to administration of the combined oral
contraceptive to the patient alone without elagolix sodium.

[00114] In one aspect, this disclosure provides a method for treating a gynecological
disorder in a patient. The method comprises orally administering to a patient in need thereof
elagolix sodium, wherein elagolix sodium is administered in an amount equivalent to 200
mg of elagolix free acid twice daily, wherein the patient concomitantly receives a combined

oral contraceptive, wherein the combined oral contraceptive comprises 0.1 mg
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levonorgestrel; and wherein the patient’s plasma levonorgestrel concentration decreases by
27% when compared to an administration of the combined oral contraceptive to the patient
alone without elagolix sodium.

[00115]  In certain embodiments of any aspect disclosed herein, the gynecological disorder
is endometriosis and the method is for the management of moderate to severe pain
associated with endometriosis. In some such embodiments, elagolix sodium is
administered in an amount equivalent to 150 mg of elagolix free acid once daily or elagolix
sodium is administered in an amount equivalent to 200 mg of elagolix free acid twice daily.

[00116] In certain embodiments of any aspect disclosed herein, the gynecological disorder
is uterine leiomyomas (fibroids) and the method is for the management of heavy menstrual
bleeding associated with uterine leiomyomas (fibroids). In some such embodiments,
elagolix sodium is administered in an amount equivalent to 300 mg of elagolix free acid
twice daily.

[00117]  In one aspect, this disclosure provides a method for management of moderate to
severe pain associated with endometriosis. The method comprises orally administering to
a patient in need thereof elagolix sodium, wherein elagolix sodium is administered in an
amount equivalent to 150 mg of elagolix free acid once daily, wherein the patient
concomitantly receives a combined oral contraceptive, wherein the combined oral
contraceptive is administered without an adjustment to a recommended combined oral
contraceptive dosing schedule.

[00118] In one aspect, this disclosure provides a method for management of moderate to
severe pain associated with endometriosis. The method comprises orally administering to
a patient in need thereof elagolix sodium, wherein elagolix sodium is administered in an
amount equivalent to 200 mg of elagolix free acid twice daily; wherein the patient receives
a dose of 20 mcg of ethinyl estradiol; and wherein: (1) an ethinyl estradiol Cmax ratio, which
compares (A) ethinyl estradiol Cmax when co-administered in the presence of elagolix to
(B) ethinyl estradiol Cmax when administered alone, is 1.36 with a 90% confidence interval
of 1.27—1.45; or (i1) an ethinyl estradiol AUCins ratio, which compares (A) ethinyl estradiol
AUCin when co-administered in the presence of elagolix to (B) ethinyl estradiol AUCint

when administered alone, is 2.18 with a 90% confidence interval of 1.99 —2.39.
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[00119] In one aspect, this disclosure provides a method for management of moderate to
severe pain associated with endometriosis. The method comprises orally administering to
a patient in need thereof elagolix sodium, wherein elagolix sodium is administered in an
amount equivalent to 200 mg of elagolix free acid twice daily; wherein the patient receives
a dose of 0.1 mg levonorgestrel, and wherein: (i) a levonorgestrel Cmax ratio, which
compares (A) levonorgestrel Cmax when co-administered in the presence of elagolix to (B)
levonorgestrel Cmax when administered alone, is 0.97 with a 90% confidence interval of
0.88 — 1.07; or (i1) a levonorgestrel AUCint ratio, which compares (A) levonorgestrel
AUCin when co-administered in the presence of elagolix to (B) levonorgestrel AUCint
when administered alone, is 0.73 with a 90% confidence interval of 0.64 — 0.82.

[001200 F.  GENERAL CONSIDERATIONS

[00121] In any aspect or embodiment employing a modified dosing schedule (e.g., a
modified CYP2B6 substrate dosing schedule, a modified CYP2C19 substrate dosing
schedule, or a modified CYP3A4 substrate dosing schedule), the modification to the
recommended dosing schedule can involve reducing the recommended total daily dose,
such as by reducing the amount of CYP2B6 substrate, CYP2C19 substrate, or CYP3A4
substrate administered for each dose and/or reducing the frequency of administration
(increasing the dosing interval), such as from three times daily to twice daily, or from twice
daily to once daily, or from once daily to once every other day.

[00122] In any aspect or embodiment employing a modified dosing schedule (e.g., a
modified CYP2B6 substrate dosing schedule, a modified CYP2C19 substrate dosing
schedule, or a modified CYP3A4 substrate dosing schedule), the modification to the
recommended dosing schedule can be done for a period of time but does not have to stay
fixed. Nor does the modified dosing schedule need to be reduced to a fixed schedule.
Specifically enumerated modified dosing schedules are provided only as examples and are
not meant to be limiting. The prescribing physician or patient has the option of reducing to
any lower dose and/or increasing the period between doses for as long as needed, after
which time they can adjust to a new modified dosing schedule or revert back to a
recommended dosing schedule. This provides maximum flexibility for the patient and/or

physician to titrate the drug to his or her individual need and at their discretion.
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[00123] Pharmacokinetic parameters described herein should be measured in accordance
with standards and practices which would be acceptable to a pharmaceutical regulatory
agency such as FDA, EMA, MHLW, or WHO. The values may be based on measurements
taken at appropriate intervals following the time of ingestion, such as every hour, or at
increasingly sparse sampling intervals, such as 2, 4, 6, 8, 10, 12, 16, and 24 hours after
ingestion. The pharmacokinetic parameters can be assessed either following a single-dose
of drug or at steady state, preferably following a single-dose. In certain embodiments,
pharmacokinetic parameters are determined following a single dose of the CYP2B6
substrate, CYP2C19 substrate, or CYP3A4 substrate .

[00124]  In some such embodiments, pharmacokinetic parameters are determined following
a single dose of the CYP2B6 substrate, CYP2C19 substrate, or CYP3A4 substrate co-
administered in the presence of elagolix, preferably administered according to a
recommended elagolix dosing schedule, such as 150 mg QD, 200 mg BID, or 300 mg BID,
over a period of time to achieve steady state. The pharmacokinetic parameters can be
assessed under fasting or fed conditions, preferably under fasting conditions.

[00125] In aspect or embodiment described herein, any of the above methods further
comprise administering to the subject a hormone to reduce or alleviate potential side effects
of elagolix. For example, the method may comprise administration of an estrogen, a
progestin, or a combination thereof. Such treatments are commonly referred to as “add-
back” therapy.

[00126] In some such embodiments, the add-back therapy comprises a progestogen, such as
a progestin. In some such embodiments, the add-back therapy comprises an estrogen. In
some such embodiments, the add-back therapy comprises a progestin and an estrogen.

[00127] The estrogen and/or progestogen can be administered orally, transdermally or
intravaginally. Suitable progestogens for use in the add-back therapy include, for example,
progesterone, norethindrone, norethindrone acetate, norgestimate, drospirenone, and
medroxyprogestogen. Suitable estrogens for use in the add-back therapy include, for
example, estradiol, ethinyl estradiol, and conjugated estrogens. Combined oral
formulations containing an estrogen and a progestogen are known in the art and include,

for example, Activella®, Angeliq®, FemHRT®, Jenteli™, Mimvey™, Prefest™,

2

Premphase®, and Prempro®.
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[00128]  In certain embodiments, the estrogen is estradiol, ethinyl estradiol, or a conjugated
estrogen. In some such embodiments, the estrogen is estradiol. In some such embodiments,
the estradiol is administered once a day. In some such embodiments, the dose of estradiol
is 0.5 mg. In other such embodiments, the dose of estradiol is 1.0 mg.

[00129] In certain embodiments, the progestogen is progesterone, norethindrone,
norethindrone acetate, norgestimate, medroxyprogesterone, or drospirenone. In some such
embodiments, the progestogen is norethindrone acetate. In some such embodiments, the
norethindrone acetate is administered once a day. In some such embodiments, the dose of
norethindrone acetate is 0.1 mg. In some such embodiments, the dose of norethindrone
acetate is 0.5 mg.

[00130] In certain embodiments, the add-back therapy comprises a norethisterone prodrug,
such as norethindrone acetate. In some such embodiments, the add-back therapy further
comprises estradiol. Thus, in some such embodiments, the add-back therapy comprises
estradiol and norethindrone acetate. In some such embodiments, estradiol and
norethindrone acetate are administered orally once per day. In some such embodiments,
estradiol is administered in an amount of about 0.5 mg and norethindrone acetate is
administered in an amount of about 0.1 mg per day. In other such embodiments, estradiol
is administered in an amount of about 1.0 mg and norethindrone acetate is administered in
an amount of about 0.5 mg per day.

[00131]  In certain embodiments, the dose of elagolix sodium is administered twice a day
and add-back therapy is administered once a day. In some such embodiments, a dose of
elagolix sodium is administered in the morning with add-back therapy, such as a
combination of an estrogen and a progestogen (e.g., estradiol and norethindrone acetate)
and a dose of elagolix sodium is administered in the evening without add-back therapy.

[00132] In certain embodiments, elagolix sodium is present in a fixed dose combination
with the add-back therapy. For example, a capsule may contain a caplet or tablet
comprising elagolix sodium and a caplet or tablet comprising the add-back therapy, such
as a combination of an estrogen and a progestogen (e.g., estradiol and norethindrone
acetate). In some such embodiments, the capsule comprises about 310.9 mg elagolix
sodium (equivalent to 300 mg elagolix free acid), 1 mg estradiol, and 0.5 mg norethindrone

acetate.

30



CA 03208983 2023-07-19

WO 2022/165097 PCT/US2022/014195

[00133] The pharmaceutical compositions, methods, and uses described herein will be
better understood by reference to the following exemplary embodiments and examples,
which are included as an illustration of and not a limitation upon the scope of the invention.

[00134] F. EXAMPLES

[00135]  Example 1: Co-administration with a CYP2B6 substrate.

[00136] A drug-drug interaction (DDI) study assessed the impact of elagolix sodium on the
pharmacokinetics (PK) of a CYP2B6 substrate (bupropion) in healthy premenopausal
female volunteers. In particular, the objective of this DDI study was to evaluate the effect
of multiple doses of elagolix sodium on the pharmacokinetics of bupropion and its major
metabolite, hydroxybupropion (OH-bupropion), in healthy premenopausal female subjects.

[60137)  Subjects: Twenty four (24) adult premenopausal women in generally good health
participated in this study. Subjects were 23.0 to 49.0 years of age and had a body mass
index > 19.5 and < 29.9 kg/m?. Subjects were excluded if they had positive test results for
hepatitis A, B, or C or for HIV infection or using known CYP3A inhibitors or inducers or
P-glycoprotein inhibitors or OATP inhibitors or digoxin within 1 month prior to study drug
administration. Subjects not used oral contraception or has not taken an oral estrogen or
oral progestin preparation within the 14 days prior to study drug administration. Subjects
were not to have consumed alcohol, grapefruit, Seville oranges, star fruit, or quinine/tonic
water within 72 hours of the first drug dose and during the study, or nicotine-containing
products within 6 months before study drug administration and during the study.

[00138]  Table 1. Subject Demographic Characteristics

Characteristic Value (n = 24)
Age, years® 37.0+8.66 (23 - 49)
Weight, ke? 67.5+10.61 (45.5-88.5)
BMI (kg/m?)? 254+345(19.5-29.9)
Race, n (%)

White/Caucasian 8 (33.3%)

Black 13 (54.2%)

Asian 1 (4.2%)

Multi Race 2 (8.3%)

2 Arithmetic Mean + standard deviation (range)
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[00139] Methods: In a single-sequence, two-period study, healthy women received single
oral doses of 150 mg bupropion (extended-release tablets) in the morning on day 1 in period
1 and on day 11 in period 2. Elagolix 300 mg BID (as 300 mg immediate release tablets)
was administered in the morning and evening on days 1 through 14 in period 2. The study
design is shown in Figure 1. The doses of bupropion and elagolix were taken orally in the
morning after at least an 8-hour fast with approximately 240 mL of water, breakfast was
consumed 2 hours after dosing. No food was consumed for 2 hours prior to the evening
doses of elagolix continuing through 2 hours after. The doses of elagolix were separated
by approximately 12 hours.

[00140] Intensive PK sampling was performed for bupropion (parent) and OH-bupropion
(metabolite) when bupropion dosed alone and with elagolix.

[00141]  Plasma concentrations of bupropion, OH-bupropion, and elagolix were determined
using validated liquid chromatography methods with tandem mass spectrometric detection.

[00142] Individual PK parameters (peak concentration [Cmax] and area under the
concentration-time curve [AUC]) were estimated using noncompartmental methods. The
pharmacokinetic parameters included Cmax, time to Cmax (Tmax), area under the plasma
concentration-time curve (AUC; AUCtand AUCinr for bupropion and OH-bupropion).

[00143] A linear mixed effects repeated measures analysis was performed for Tmax and the
natural logarithms of Cmax and AUC to assess the effect of elagolix on bupropion utilizing
data from Period 1 Day 1 (bupropion alone) and Period 2 Day 11 (bupropion in
combination with elagolix). A similar analysis was conducted for the OH-bupropion and
ratio of OH-bupropion to bupropion AUCs.

[00144]  Central value ratios (90% confidence intervals) for Cmax, AUC, and metabolite to
parent ratios (MPRs) (day 11, period 2 vs. day 1, period 1) were calculated to assess the
DDIs. Safety was evaluated through assessment of adverse events, vital signs,
electrocardiogram, and clinical laboratory tests.

[00145]  Adverse events (AEs) were monitored throughout the DDI study. Additional safety
evaluations included monitoring of physical examinations, vital signs, electrocardiogram
variables, and clinical laboratory values were assessed

[00146]  Results: The co-administration of bupropion with elagolix resulted in no/minimal

changes (<12%) in AUC values and MPRs, and 25% and 32% increase in Cmax values of
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findings in the study.
[00147]

time profiles for bupropion and its metabolite when administered alone and with elagolix.

PCT/US2022/014195

Table 2 and Figure 2 show the pharmacokinetic parameters and the concentration-

[00148]  Table 2. Pharmacokinetic Parameters of Bupropion and Metabolite
Bupropion OH-Bupropion
Bupropion | Bupropion+ | Bupropion Bupropion +
Ph Kineti Alone Elagolix Alone Elagolix
b a"matco “‘e,t‘" (Day 1, (Day 11, (Day 1, (Day 11,
arameter (unit) Period1) | Period2) | Period 1) Period 2)
N=24) | ®N=24) | (N=24) | ®N=24)
a
Tma” (h) 40(3.0-8.0) | 3.0(3.0-5.0) 10;)4(350 | 6.0(.0-12.0)
Crnex” (ng/mL) 89.5 (26) 115 (39) 323 (30) 429 (33)
AUC? (ng-h/mL) 1090 (29) 1060 (27) 15700 (33) 17000 (32)
AUCif (ng*h/mL) 1130 (29) 1090 (27) 16700 (35) 17600 (33)
tin® (h) 280(7.45) | 259(6.55) | 24.7(6.06) | 205 (4.46)
Metabolite to Parent 3 3 3.61 (1.66 - 3.92 (1.65 -
Cmax Ratio® 6.72) 6.74)
Metabolite to Parent . . 15.4 (7.65 - 15.9 (8.94 -
AUC, Ratio® 25.6) 28.7)
Metabolite to Parent - - 15.7 (7.75 - 15.9 (8.97 -
AUCis Ratio® 25.0) 28.2)
?Median (Minimum - Maximum)
®Mean (%CV)
¢ Harmonic mean (pseudo-standard deviation)
[00149]  Elagolix 300 mg BID dosing did not affect bupropion and OH-bupropion overall

exposures (AUC values). Bupropion and OH-Bupropion Cmax values increased by 25%
and 32%, respectively, upon co-administration with elagolix 300 mg BID (Figure 3).
Minimal changes (< 12%) were observed in the OH-bupropion/bupropion ratios of Cmax
and AUC upon co-administration with elagolix 300 mg BID (Figure 3).
[00150]  There was no pattern to the adverse events reported, and no new safety issues were
identified from this study. All treatment-emergent adverse events were mild in severity.
No serious AEs were reported. No clinically significant abnormalities in vital signs, ECGs,
physical examinations or laboratory measurements were observed during the course of the

study.
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[00151] Conclusion: Elagolix did not affect the bupropion PX at a clinically significant
level; hence, no dose adjustment is required for bupropion (or any CYP2B6 substrate)
when co-administered with elagolix. No dose adjustment for drugs that are metabolized by
CYP2B6 is needed when co-administered with elagolix (300 mg BID for 10 days), as it
did not induce CYP2BS6 in this healthy volunteer study as opposed to in vitro findings. Co-
administration of elagolix and bupropion was generally well tolerated by all subjects in the
study; no new or unexpected safety findings were observed.

[60152] Example 2: Co-administration with a CYP2C19 substrate.

[00153] A drug-drug interaction (DDI) study assessed the impact of elagolix sodium on the
pharmacokinetics (PK) of a CYP2C19 substrate (omeprazole) in healthy premenopausal
female volunteers. In particular, the objective of this study was to evaluate the effect of
multiple doses of elagolix sodium on the pharmacokinetics of omeprazole and its
metabolites using a single-arm study design in adult healthy premenopausal female
subjects.

[00154]  Subjects: Twenty adult premenopausal female subjects were enrolled in the study.
All subjects completed the study and were included in the analyses (Table 3).

[00155]  Table 3. Summary of Baseline Demographics for All Subjects

Mean = SD (N = 20) Min - Max
Age (years) 379 +6.69 26 —48
Weight (kg) 724+123 424-949
Height (cm) 163 +7.43 143 -178
BMI (kg/m?) 27.2+3.28 20.1-299
Race 8 White (40%), 8 Black (40%), 4 Multiple-race (20%)

[00156] Methods: This was a single-center, multiple-dose, open-label, single-arm study
designed to assess the effect of elagolix on the pharmacokinetics of omeprazole and its
metabolites (5-hydroxyomeprazole and omeprazole sulfone) in healthy premenopausal
female subjects between 18 and 49 years of age, inclusive.

[00157]  Subjects received a single oral dose of omeprazole 40 mg that was administered
under fasting conditions on Day 1. Beginning on Day 3, subjects received elagolix 300 mg

BID under fasting conditions every day until Day 10. On Day 11, subjects received
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elagolix 300 mg BID and a single dose of omeprazole 40 mg under fasting conditions.
Doses of elagolix were separated by approximately 12 hours.

[00158] Blood samples for omeprazole, S-hydroxyomeprazole and omeprazole sulfone
assays were collected prior to dosing (0 hour) and at 0.5, 1, 2, 3, 4, 6, 8, 10, 12 and 24 hours
after dosing on Days 1 and 11. Plasma concentrations of omeprazole, 5-
hydroxyomeprazole and omeprazole sulfone were determined using a validated liquid
chromatography method with tandem mass spectrometric detection.

[00159] Pharmacokinetic parameters for omeprazole, 5-hydroxyomeprazole and
omeprazole sulfone were estimated including Cmax, Tmax, AUCt and AUCint, as well as ti2.
Additionally, the metabolite-to-parent (M:P) AUC ratios were calculated for both
metabolites compared to omeprazole.

[00160] Testing was performed for CYP2C19 variants including the *2 (rs4244285), *3
(rs4986893), *4 (1s28399504), *8 (rs41291556), *10 (rs6413438) and *12 (rs55640102)
alleles. The results of the CYP2C19 genetic polymorphism testing were used to evaluate
the impact of CYP2C19 polymorphism on the pharmacokinetics of omeprazole and its
metabolites. In addition, the magnitude of elagolix-omeprazole DDI was compared
between the different subject subgroups based on CYP2C19 metabolizer status.

[00161]  Safety was evaluated during confinement and at each study visit through adverse
event monitoring, vital signs measurements, physical examinations, and routine laboratory
tests.

[00162]  Results: Mean (SD) concentration-time profiles and pharmacokinetic parameters
of omeprazole and its metabolites when omeprazole is administered alone and in presence
of elagolix are shown in Figure 4 and Table 4, respectively.

[00163] Table 4: Geometric Mean (Mean, %CV) Pharmacokinetic Parameters of

Omeprazole and its Metabolites.
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Omeprazole
Crax {ng/ml) 491 (717, 88) 936 (1130, 47)
T (h) 2.002.0-10 20(1.0-8.0)
AUC, (ngeh/mL) 1820(3070,113) 3320 (3760, 44)
AUC {ngeh/mlb) 1880 (3200, 113 3360 (3790, 44)
10 (hy 1.37(0.773)c 1.65(0.939)
5-Hydroxyomeprazole
Croax (ng/mL) 491 (717, 88) 956 (1130,47)
T (h) 2.0(2.0-10 206(1.0-8.0)
AU, (ngeh/mb) 182603070, 113 3320 (3760, 44)
AUC ¢ (ng-b/mb) 1880 (3200, 113)¢ 3360 (3796, 44)
tia” (h) 137773y 1.65(0.939)
RAUC# 0.65(0.044-2.1) 0.20(0.071-0.84)
BAUC, & 0.61(0.048 - 2.3)° 02040071 -850
Omeprazole Sulfone
Conx (ng/mL) 152 (219,78) 411 (458,31)
Tl (h) 3.53(20-12) 4030-80)
AUC, (ng-hvmb) 12402250, 104) 3380 (3780, 37)
AUC,r {nzh/ml) 1400 (2100, 107)¢ 3450 (3860, 38)
ti° () 3.27(1.59)¢ 3.30(0.821)
RAUCE 0.76(0.13=-1.13 09706715
RAUC,# 0.85¢(0.52-1.1)° ¢.99(0.71-1.5)

[00164]  For the M:P AUC ratios, the central value ratios as well as the point estimates and
90% confidence intervals for the Day 11 versus Day 1 comparison are presented in Table
5.

[00165]  Table 5: Comparison of Metabolite-to-Parent AUC Ratios for Omeprazole and its

Metabolites with/without Elagolix Co-administration.

5-Hydroxomeprazole: Omeprazole

Day 11vs Day | M:P AUC, Ratio 0:194 0471 0:412 0.326,0.520
M:P AUC, Ratio 0.198 0.458 0432 0.343,0.544
Day 1lvs Day 1 Omeprazole Sulfone: Omeprazole
M:P AUC, Ratio 1.017 0.679 1.497 1.272,1.761
M:P AUC, Ratio 1.028 0.825 1.246 1:092,1.422
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Study Day 1: Omeprazole 40 mg (reference)
Study Day 11: Elagolix 300 mg BID + Omeprazole 40 mg (test)

[00166] Elagolix 300 mg BID dosing increased omeprazole Cmax by 1.9-fold and AUCint
1.8-fold. 5-hydroxyomeprazole Cmax and AUCint were decreased by approximately 30%
and 25%, respectively. Elagolix 300 mg BID also increased omeprazole sulfone Cmax by
2.7-fold and AUCixnt by 2.5-fold.

[00167] Elagolix 300 mg BID dosing decreased the M:P AUCin ratio for 5-
hydroxyomeprazole by 60% and increase the M:P AUCixr ratio for omeprazole sulfone by
only 25%.

[00168] Twelve subjects were extensive metabolizers (EM) for CYP2C19, 5 were
intermediate metabolizers (IM), and 3 were poor metabolizers (PM). The impact of
elagolix co-administration on the pharmacokinetics of omeprazole and its metabolites is
shown in Figure 6 for each CYP2C19 genotype. Elagolix increased omeprazole exposures
(AUCinf) by 2- to 2.5-fold in EM and IM subjects, but decreased omeprazole AUCinf by
40% in PMs. 5-hydroxyomeprazole AUCins decreased by 20-30% in all genotype
subgroups, and omeprazole sulfone exposures increased by ~ 3-fold in EM and IM
subjects.

[00169] The regimens tested were generally well tolerated by the subjects in this study.

[00170] Dose adjustments for concomitant therapy for a co-morbid condition for a given
patient will depend on whether the patient is an extensive, intermediate or a poor
metabolizer of CYP2C19. If the patient falls within a subpopulation of extensive
metabolizers, greater dose adjustment would be required, and at the opposite end, if the
patient falls within a subpopulation poor metabolizers, reduced or no dose adjustment
would be required. The objective of such dose adjustments would be to bring the AUC
and Cmax of the elagolix and the CYP2C19 substrate (e.g. omeprazole) that is

concomitantly administered to a patient (having a co-morbid condition who requires both),
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to be substantially similar to the observed AUC and Cmax, of the respective drugs, if the
drug-drug interaction did not occur.

[00171] Example 3

[00172] DRUG INTERACTIONS

[00173]  Potential for ORTAHNN to Affect Other Drugs

[00174] ORIAHNN is a combination of elagolix, a gonadotropin-releasing hormone
(GnRH) receptor antagonist, estradiol, an estrogen, and norethindrone acetate, a progestin,
indicated for the management of heavy menstrual bleeding associated with uterine
leiomyomas (fibroids) in premenopausal women.

[00175] DOSAGE AND ADMINISTRATION

[00176] ORIAHNN is dosed and administered as one capsule (elagolix 300 mg, estradiol 1
mg, norethindrone acetate 0.5 mg) in the morning and one capsule (elagolix 300 mg) in the
evening for up to 24 months.

[00177] DOSAGE FORMS AND STRENGTHS

[00178] ORIAHNN is presented as a Morning (AM) capsule having elagolix 300 mg,
estradiol 1 mg, norethindrone acetate 0.5 mg and an Evening (PM) capsule having elagolix
300 mg. (3) Elagolix is a weak to moderate inducer of cytochrome P450 (CYP3A). Co-
administration with ORTAHNN may decrease plasma concentrations of drugs that are
substrates of CYP3A.

[00179] Elagolix is a weak inhibitor of CYP2C19. Co-administration with ORTAHNN may
increase plasma concentrations of drugs that are substrates of CYP2C19 (e.g., omeprazole
and esomeprazole) (see Table 6).

[00180] Elagolix is an inhibitor of efflux transporter P-glycoprotein (P-gp). Co-
administration with ORIAHNN may increase plasma concentrations of drugs that are
substrates of P-gp (e.g., digoxin) (see Table 6).

[00181]  The effect of co-administration of ORIAHNN on concentrations of concomitant

drugs and the clinical recommendations for these drug interactions are summarized in

Table 6.
Table 6. Drug Interactions: Effects of ORIAHNN on Other Drugs
Concomitant Effect on
Drug Class: Plasma Clinical Recommendations
Drug Name Exposure of
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Concomitant

Drug

1 digoxin Increase monitoring of digoxin concentrations and
Cardiac glycosides: potential signs and symptoms of clinical toxicity
digoxin when initiating or discontinuing ORIAHNN in

patients who are taking digoxin.
. . | midazolam  [Consider increasing the dose of midazolam by no

Benzodiazepines:

oral midazolam

more than 2 fold and individualize midazolam
therapy based on the patient’s response.

Statins:
rosuvastatin

| rosuvastatin

Monitor lipid levels and adjust the dose of
rosuvastatin, if necessary.

Proton pump
inhibitors:
omeprazole

1 omeprazole

[No dose adjustment needed for omeprazole 40 mg
once daily when co-administered with ORIAHNN.
'When ORIAHNN is used concomitantly with higher
doses of omeprazole, consider dosage reduction of
omeprazole.

Combined hormonal
contraceptives:

oral ethinyl
estradiol/levonorgestrel

Tethinyl
estradiol
llevonorgestrel

Advise women to use effective non-hormonal
contraception during treatment with ORTAHNN and
for 28 days after discontinuing ORIAHNN.

The direction of the arrow indicates the direction of the change in the area under the curve (AUC) (1= increase, | =

decrease).

[00182]  Potential for Other Drugs to Affect ORIAHNN
[00183] Elagolix is a substrate of CYP3A, P-gp, and OATPIBI; estradiol and

norethindrone acetate are metabolized partially by CYP3A.

[00184] Concomitant use of ORTAHNN and strong CYP3 A inducers may decrease elagolix,

estradiol and norethindrone plasma concentrations and may result in a decrease in the

therapeutic effects of ORIAHNN.

[00185] The concomitant use of rifampin increased plasma concentrations of elagolix.

Concomitant use of ORIAHNN and rifampin is not recommended.

[00186] Concomitant use of ORTAHNN and strong CYP3A inhibitors (e.g., ketoconazole,

grapefruit juice) is not recommended. Concomitant use of ORIAHNN with strong CYP3 A

inhibitors may increase elagolix, estradiol and norethindrone plasma concentrations and

increase the risk of adverse reactions.
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[00187]  Co-administration of ORIAHNN with drugs that inhibit OATP1B1 may increase
elagolix plasma concentrations. Concomitant use of ORIAHNN and strong OATP1B1

inhibitors (e.g., cyclosporine ) is contraindicated.

[00188] Example 4

[00189] USE OF ORIAHNN IN SPECIFIC POPULATIONS

[00190]  Pregnancy

[00191] Risk Summary

[00192] Use of ORIAHNN is contraindicated in pregnant women. Exposure to elagolix
early in pregnancy may increase the risk of early pregnancy loss. Discontinue ORIAHNN
if pregnancy occurs during treatment.

[00193]  The limited human data with the use of elagolix in pregnant women are insufficient
to determine whether there is a risk for major birth defects or miscarriage.

[00194] When pregnant rats and rabbits were orally dosed with elagolix during the period
of organogenesis, postimplantation loss was observed in pregnant rats at doses 12 times
the maximum recommended human dose (MRHD). Spontaneous abortion and total litter
loss were observed in rabbits at doses 4 and 7 times the MRHD. There were no structural
abnormalities in the fetuses at exposures up to 25 and 7 times the MRHD for the rat and
rabbit, respectively.

[00195] Data

[00196] Human Data

[00197]  There was one pregnancy reported out of the 453 women who received ORIAHNN
in the Phase 3 uterine fibroids clinical trials. The pregnancy resulted in a spontaneous
abortion and the estimated fetal exposure to ORIAHNN occurred during the first 18 days
of pregnancy.

[00198]  Animal Data

[00199]  Embryofetal development studies were conducted in the rat and rabbit. Elagolix
was administered by oral gavage to pregnant rats (25 animals/dose) at doses of 0, 300, 600
and 1200 mg/kg/day and to rabbits (20 animals/dose) at doses of 0, 100, 150, and 200
mg/kg/day, during the period of organogenesis (gestation day 6-17 in the rat and gestation
day 7-20 in the rabbit).
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[00200] In rats, maternal toxicity was present at all doses and included six deaths and
decreases in body weight gain and food consumption. Increased post implantation losses
were present in the mid dose group, which was 12 times the MRHD based on AUC. In
rabbits, three spontaneous abortions and a single total litter loss were observed at the
highest, maternally toxic dose, which was 7 times the MRHD based on AUC. A single total
litter loss occurred at a lower non-maternally toxic dose of 150 mg/kg/day, which was 4
times the MRHD.

[00201] No fetal malformations were present at any dose level tested in either species even
in the presence of maternal toxicity. At the highest doses tested, the exposure margins were
25 and 7 times the MRHD for the rat and rabbit, respectively. However, because elagolix
binds poorly to the rat gonadotropin-releasing hormone (GnRH) receptor (~1000 fold less
than to the human GnRH receptor), the rat study is unlikely to identify pharmacologically
mediated effects of elagolix on embryofetal development. The rat study is still expected to
provide information on potential non-target-related effects of elagolix.

[00202] In a pre- and postnatal development study in rats, elagolix was given in the diet to
achieve doses of 0, 100 and 300 mg/kg/day (25 per dose group) from gestation day 6 to
lactation day 20. There was no evidence of maternal toxicity. At the highest dose, two dams
had total litter loss, and one failed to deliver. Pup survival was decreased from birth to
postnatal day 4. Pups had lower birth weights and lower body weight gains were observed
throughout the pre-weaning period at 300 mg/kg/day. Smaller body size and effect on
startle response were associated with lower pup weights at 300 mg/kg/day. Post-weaning
growth, development and behavioral endpoints were unaffected.

[00203] Maternal plasma concentrations in rats on lactation day 21 at 100 and 300
mg/kg/day (47 and 125 ng/mL) were 0.04-fold and 0.1-fold the maximal elagolix
concentration (Cmax) in humans at the MRHD. Because the exposures achieved in rats were
much lower than the human MRHD, this study is not predictive of potentially higher
lactational exposure in humans.

[00204]  Lactation

[00205] Risk Summary
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[00206] ORIAHNN is not recommended during lactation. There is limited information on
the presence of elagolix in human milk, the effects on the breastfed child, or the effects on
milk production.

[00207] Data

[00208] There is no information on the presence of elagolix or its metabolites in human
milk, the effects on the breastfed child, or the effects on milk production. Estrogen
administration to nursing women has been shown to decrease the quantity and quality of
the breast milk. Detectable amounts of estrogen and progestin have been identified in the
breast milk of women receiving estrogen and progestin combinations.

[00209] There are no adequate animal data on excretion of elagolix in milk.

[00210] Females and Males of Reproductive Potential

[00211] Based on the mechanism of action of elagolix, there is a risk of early pregnancy
loss if ORIAHNN is administered to a pregnant woman.

[00212]  Pregnancy Testing

[00213] ORIAHNN may delay the ability to recognize the occurrence of a pregnancy
because it may reduce the intensity, duration and amount of menstrual bleeding. Exclude
pregnancy before initiating treatment with ORIAHNN. Perform pregnancy testing if
pregnancy is suspected during treatment with ORIAHNN and discontinue treatment if
pregnancy is confirmed.

[00214] Renal Impairment

[00215] No dose adjustment of ORIAHNN is required in women with any degree of renal
impairment or end-stage renal disease (including women on dialysis).

[00216] Hepatic Impairment

[00217] ORIAHNN is contraindicated in women with any liver impairment or disease.

[00218] Example 5

[00219] DRUG INTERACTIONS

[00220]  Potential for ORILISSA (elagolix) to Affect Other Drugs

[00221] ORILISSA is a gonadotropin-releasing hormone (GnRH) receptor antagonist
indicated for the management of moderate to severe pain associated with endometriosis.

[00222] DOSAGE AND ADMINISTRATION
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[00223] ORILISSA is dosed and administered 150 mg once daily for up to 24 months or
200 mg twice daily for up to 6 months.

[00224] DOSAGE FORMS AND STRENGTHS

[00225]  ORILISSA is presented as an oral tablet having 150 mg elagolix or 200 mg elagolix.
Elagolix is a weak to moderate inducer of cytochrome P450 (CYP) 3A. Co-administration
with ORILISSA may decrease plasma concentrations of drugs that are substrates of
CYP3A.

[00226] INTERACTIONS WITH HORMONAL CONTRACEPTIVES

[00227] Co-administration of ORILISSA 200 mg twice daily with an estrogen-containing
contraceptive is not recommended because of the potential for increased estrogen-
associated risks. Coadministration of ORILISSA with an estrogen-containing
contraceptive may reduce the efficacy of ORILISSA. Coadministration with progestin-
containing oral contraceptives may reduce the efficacy of the contraceptive. Use of non-
hormonal contraception during treatment and for 28 days after discontinuing ORILISSA is
recommended.

[00228] POTENTIAL FOR ORILISSA TO AFFECT OTHER DRUGS

[00229] Elagolix is a weak inhibitor of CYP2C19. Co-administration with ORILISSA may
increase plasma concentrations of drugs that are substrates of CYP2C19 (e.g., omeprazole
and esomeprazole) (see Table 6).

[00230] Elagolix is an inhibitor of efflux transporter P-glycoprotein (P-gp). Co-
administration with ORILISSA may increase plasma concentrations of drugs that are
substrates of P-gp (e.g., digoxin) (see Table 7).

[00231]  The effect of co-administration of ORILISSA on concentrations of concomitant
drugs and the clinical recommendations for these drug interactions are summarized in

Table 7.

Table 7. Drug Interactions: Effects of ORILISSA on Other Drugs

Concomitant Effect on Plasma
Drug Class: Exposure of Clinical Recommendations
Drug Name Concomitant Drug
1 digoxin Increase monitoring of digoxin concentrations and
Cardiac glycosides: potential signs and symptoms of clinical toxicity
digoxin when initiating or discontinuing ORILISSA in
patients who are taking digoxin.
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| midazolam Consider increasing the dose of midazolam by no
more than 2 fold and individualize midazolam
therapy based on the patient’s response.

Monitor lipid levels and adjust the dose of

rosuvastatin, if necessary.

Benzodiazepines:
oral midazolam

Statins:
rosuvastatin

| rosuvastatin

1 omeprazole [No dose adjustment needed for omeprazole 40 mg
once daily when co-administered with ORILISSA.
'When ORILISSA is used concomitantly with
higher doses of omeprazole, consider dosage

reduction of omeprazole.

Proton pump
inhibitors:
omeprazole

Advise women to use effective non-hormonal
contraception during treatment with ORILISSA
and for 28 days after discontinuing ORILISSA.

Combined hormonal
contraceptives:

oral ethinyl
estradiol/levonorgestrel

1 ethinyl estradiol
| levonorgestrel

The direction of the arrow indicates the direction of the change in the area under the curve (AUC) (1= increase, | =
decrease).

[00232] Example 6
[00233] Drug Interaction Studies
[00234] Drug interaction studies were performed with elagolix and other drugs likely to be

co-administered and with drugs commonly used as probes for pharmacokinetic
interactions. Tables 8 and 9 summarize the pharmacokinetic effects when elagolix was co-
administered with these drugs.

Table 8. Drug Interactions: Change in Pharmacokinetics of Elagolix in the Presence of Co-
administered Drugs

Co-administered |Co-administered . . . o *
Drug Drug Regimen Elagolix Regimen (N Ratio (90% CI)
400 Cmax AUC
Ketoconazole :;;ﬁ ONCe 1150 mg single dose®|11 1.77 2.20
y (148-2.12) | (1.98-2.44)
600 mg 437 5.58
) ) ingle dose ) 3.62-528 488 -6.37
Rifampin 816%0 mg 150 mg single dose®|12 ( 200 ) 1 165 )
once daily (1.66 —2.41) |(1.45-1.89)
CL: Confidence interval
& The elagolix dose in these studies was 0.5 times the approved dose in ORIAHNN (0.25 times the total approved|
daily dosage of elagolix in ORIAHNN)
*ratios for Cmax and AUC compare co-administration of the medication with elagolix vs. administration of elagolix
alone.
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No clinically significant changes in elagolix exposures were observed when

elagolix 300 mg twice daily was co-administered with rosuvastatin (20 mg once daily),

sertraline (25 mg once daily) or fluconazole (200 mg single dose). The effect of co-

administered rosuvastatin, sertraline or fluconazole on E2/NETA has not been studied.

Table 9. Drug Interactions: Change in Pharmacokinetics of Co-administered Drug in the
Presence of Elagolix

Co-administered | Co-administered . . . o *
Drug Drug Regimen Elagolix Regimen | N Ratio (90% CI)
200 mg Cmax AUC
L. 0.5 mg i 5
Digoxin sinole dose twice daily 11 1.71 1.26
& x 10 days (1.53-1.91) [(1.17-1.35)
Rosuvastatin 20 mg tv3i22 gfly 10 0.99 0.60
once daily x 7 days (0.73 - 1.35) |(0.50-0.71)
2 mg tvfi(c):(e) gfly 2 0.56 0.46
Midazolam single dose x 11 days (0.51-0.62) |(0.41 —0.50)
2 mg Oifgg;ﬁ " 0.81 0.65
single dose o dayz (0.74 - 0.89) {(0.58 - 0.72)
150 mg
. 0.35 mg once : 0.95 0.88
[Norethindrone . once daily 32
daily x 112 days <« 36 days (0.86 — 1.05) [(0.79 — 0.99)
- - Ethinyl estradiol 115 1.30
Ethinyl Estradiol 35 mog and (1.07-1.25) |(1.19-142)
4 triphasic 150 mg 0.87 0.85
Norelgestromin norgestimate once daily 21 (0.78 - 0.97) 1(0.78 — 0.92)
Noroestrel? 0.18/0.215/9.25 0.89 092
8 mg once daily (0.78 — 1.00) [(0.84 —1.01)
. . 1.36 2.18
Ethinyl Estradiol . . ' '
YL ESTATON 1 Ethinyl estradiol 200 mg (1.27 — 1.45) [(1.99 —2.39)
20 mcg/Levonorgestrel twice daily 20 0.97 073
Levonorgestrel 0.1 mg single dose x 15 days (0.88 -1.07) (0.64 _0 82)
Omeprazole 40 mg single dose tv3i22 g;%l 20 1.95 178
P & s S daysy (1.50 - 2.53) |(1.39 -2.27)
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CI: Confidence interval
*ratios for Cmax and AUC compare co-administration of the medication with elagolix vs.
administration of the medication alone.

? metabolite of norgestimate

[00236] No clinically significant changes in sertraline, fluconazole, bupropion, or
transdermal patch E2/NETA 0.51/4.8 mg exposures were observed when co-administered
with elagolix 300 mg twice daily

[00237] Pharmacogenomics

[00238]  Hepatic uptake of elagolix involves the OATPIBI1 transporter protein. Higher
plasma concentrations of elagolix have been observed in patients who have two reduced
function alleles of the gene that encodes OATP1B1 (SLCO1B1 521T>C) (these patients
are likely to have reduced hepatic uptake of elagolix; and thus, higher plasma elagolix
concentrations). The frequency of this SLCO1B1 521 C/C genotype is generally less than
5% in most racial/ethnic groups. Women with this genotype are expected to have
approximately 2-fold higher elagolix mean concentrations compared to women with
normal transporter function (i.e., SLCO1B1 521T/T genotype). Adverse effects of elagolix
have not been fully evaluated in subjects who have two reduced function alleles of the gene
that encodes OATP1B1 (SLCO1B1 521T>C).

[00239] Example 7

[00240] A Phase 1, Open-Label Study to Assess the Pharmacokinetics, Safety and
Tolerability of the Coadministration of a Combined Oral Contraceptive Containing Ethinyl
Estradiol and Levonorgestrel (EE + LNG) with Elagolix Sodium in Healthy
Premenopausal Female Subjects

[00241]  Objective: To evaluate the effect of elagolix on the pharmacokinetics, safety, and
tolerability of a single dose of a combined oral contraceptive (COC) containing EE and
LNG in healthy premenopausal female subjects.

[00242] Methodology: Multiple-dose, fasting, open-label, study to assess the effect of
elagolix on the pharmacokinetics of EE and LNG in healthy premenopausal female
subjects.

[00243]  Table 10: Dosing Schedule
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Dosdng Schedule:

Drug Stady Day 1 {Stady Davs 4 - 17 Study Day I8 Stady Day 19
Elagolix {200 mg BID) X X X {goming only)
EEANG (¢.02 ;a0 1 mg X X

BID = Twien daly

Serial blood samples for assay of BE and LNG were coliscted for up 1o 72 hours afley dosing on
Stady Day | and Study Day 184

[00244] Number of Subjects: 20 entered Study, 20 evaluated for safety; 20 evaluated for
pharmacokinetics.

[00245]  Diagnosis and Main Criteria for Inclusion: Subjects were premenopausal females,
and age was between 18 and 49 years, inclusive.

[00246]  Test Product, Dose/Strength/Concentration, and Mode of Administration: Elagolix
200 mg immediate-release (IR) tablet; EE/LNG 0.02 mg/0.1 mg tablet; All study drugs
were administered orally.

[00247]  Duration of Treatment: Elagolix: 200 mg BID for 15 days plus one morning dose.
EE/LNG: 0.02 mg/0.1 mg on two separate occasions.

[00248]  Criteria for Evaluation: Pharmacokinetic: Cmax, Tmax, t1/2 and AUC.

[00249]  Safety: Vital signs, physical examinations, laboratory tests, and adverse events.

[00250]  Statistical Methods

[00251]  Pharmacokinetic:

[00252]  To assess the effect of elagolix on EE and LNG, a repeated measures analysis was
performed on the natural logarithms of Cmax and AUC for EE and LNG using data from
Study Day 1 (EE/LNG alone) and Study Day 18 (EE/LNG in combination with elagolix).

[00253] For Cmax and AUC, the relative bioavailability of the elagolix and EE/LNG
combination regimen (Study Day 18) to that of the EE/LNG alone regimen (Study Day 1)
was assessed by 90% confidence intervals for the difference of the least square means
obtained from the repeated measures analyses of the natural logarithms of Cmax and AUC.

[00254]  Safety:

[00255] The number and percentage of subjects having treatment-emergent adverse events
were tabulated by primary System Organ Class (SOC) and Medical Dictionary for
Regulatory Activities (MedDRA) preferred term with a breakdown by the following 3
study segments: (1) EE and LNG alone (Day 1 through Day 4 just prior to dosing); (2)
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elagolix alone (Day 4 after dosing through Day 18 just prior to dosing; (3) elagolix co-
administered with EE and LNG (Day 18 after dosing through the end of the study). The
tabulation of the number of subjects with treatment-emergent adverse events also was
provided with further breakdowns by severity rating and relationship to study drug.
[00256] Summary/Conclusions
[00257]  Table 11: Pharmacokinetic Results: The point estimates and the corresponding 90%

confidence intervals for relative bioavailability of EE and LNG are presented below.

Relative Bionvailability

. : 5
i o Central Value . . 9{) 0
Regimens Pharmacokinetic Paint Confidence
Test v Reference Parameter Test Reference Estimate Intervad
Study Day 18 Cmae {p@imly 58 4 4440 1.3%6 1276, 1447
R AL {porhvimi.) 9d i 437 2,154 § 0TS 2350
Sty Day 1 X o . . R )
Al e (perbimll} 08¢ 494 2184 1.O8K, 2.38D
LNG
Conax {u'ndl) 254 2.62 0.971 G882, 1070

Suudy Day 18
AR AU (ngrhimll) 280 31 0.804 0717, G.801

Sody Bay L st (ngelvimL 303 421 725 0 641, 0.820

Sy Day b BEANG 042 mpdl mg deference)

Snudy Day 18 EEANG 0.02 w1 ang + Blagohy 200w BID {asy

[00258]  Safety Results:

[00259] The regimens tested were generally well tolerated by the subjects in this study. No
clinically significant abnormalities in vital signs, physical examinations or laboratory
measurements were observed during the course of the study. There were no serious
adverse events or adverse events leading to discontinuation. No new safety issues were
identified from this study.

[00260]  Conclusions:

[00261]  Following administration of elagolix 200 mg BID for 14 days, the Cmax of EE
increased by 36%, while the AUCinf of EE increased by 118%. For LNG, the Cmax of
LNG slightly decreased by 3%, while the AUCinf of LNG decreased by 27%. The
increased EE exposure observed is well within the exposure of the higher approved dose

of EE/LNG. Therefore, no dose adjustment for EE/LNG is needed when co-administered
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with elagolix. Co-administration of elagolix and EE/LNG was generally well tolerated by
all subjects in this study. No new safety issues were identified from this study.
[00262]  The above listed examples should not be deemed to limit the scope of the invention

as claimed.
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CLAIMS

1. A method for treating a gynecological disorder in a patient receiving ethinyl
estradiol as an oral contraceptive, the method comprising:

orally administering to the patient elagolix sodium according to an elagolix dosing
schedule, and

discontinuing treatment with ethinyl estradiol prior to initiating administration of elagolix

sodium according to the elagolix dosing schedule.

2. A method for treating a gynecological disorder, the method comprising:

orally administering to a patient in need thereof elagolix sodium; and

continuing said oral administration for a time period as needed to treat the gynecological
disorder;

wherein the patient uses non-hormonal contraception during treatment with elagolix

sodium and for more than 7 days after the time period.

3. The method of any one of claims 1-2, wherein the gynecological disorder is
endometriosis and the method is for the management of moderate to severe pain associated with

endometriosis.

4. The method of claim 3, wherein elagolix sodium is administered in an amount
equivalent to 150 mg of elagolix free acid once daily or elagolix sodium is administered in an

amount equivalent to 200 mg of elagolix free acid twice daily.

5. The method of any one of claims 1-2, wherein the gynecological disorder is uterine
leiomyomas (fibroids) and the method is for the management of heavy menstrual bleeding

associated with uterine leiomyomas (fibroids).

6. The method of claim §, wherein elagolix sodium is administered in an amount

equivalent to 300 mg of elagolix free acid twice daily.

7. The method of any of claims 2-6, wherein the patient uses non-hormonal
contraception during treatment with elagolix sodium and for more than 14 days after the time

period.
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8. The method of any of claims 2-6, wherein the patient uses non-hormonal
contraception during treatment with elagolix sodium and for more than 21 days after the time

period.

9. The method of any of claims 2-6, wherein the patient uses non-hormonal
contraception during treatment with elagolix sodium and for more than 28 days after the time

period.

10. A method for management of moderate to severe pain associated with
endometriosis, the method comprising:

orally administering to a patient in need thereof elagolix sodium, wherein elagolix sodium
is administered in an amount equivalent to 150 mg of elagolix free acid once daily, wherein the
patient concomitantly receives a combined oral contraceptive, wherein the combined oral
contraceptive 1s administered without an adjustment to a recommended combined oral

contraceptive dosing schedule.

11.  The method of claim 10, wherein the recommended combined oral contraceptive
dosing schedule comprises 0.1 mg levonorgestrel and 0.02 mg ethinyl estradiol administered once

per day.

12. A method for management of moderate to severe pain associated with
endometriosis, the method comprising:

orally administering to a patient in need thereof elagolix sodium, wherein elagolix sodium
is administered in an amount equivalent to 200 mg of elagolix free acid twice daily; wherein the
patient receives a dose of 0.1 mg of levonorgestrel; and wherein:

(1) a levonorgestrel Cmax ratio, which compares (A) levonorgestrel Cmax when co-

administered in the presence of elagolix to (B) levonorgestrel Cmax when administered

alone, is 0.97 with a 90% confidence interval of 0.88 — 1.07; and/or

(i1) a levonorgestrel AUCin ratio, which compares (A) levonorgestrel AUCint when co-

administered in the presence of elagolix to (B) levonorgestrel AUCinf when administered

alone, is 0.73 with a 90% confidence interval of 0.64 — 0.82.
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