










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































other benzodiazepines metabolized via CYP3A4 (alprazolam, triazolam) when administering
these drugs with AKYNZEO [see Clinical Pharmacology (12.3)].

Chemotherapeutic Agents

The systemic exposure of chemotherapy agents metabolized by CYP3A4 can increase when
administered with AKYNZEO. Chemotherapy agents that are known to be metabolized by
CYP3A4 include docetaxel, paclitaxel, etoposide, irinotecan, cyclophosphamide, ifosfamide,
imatinib, vinorelbine, vinblastine, and vincristine [see Clinical Pharmacology (12.3)]. Caution
and monitoring for chemotherapeutic related adverse reactions are advised in patients receiving
chemotherapy agents metabolized primarily by CYP3A4.

Oral Contraceptives

There is no clinically significant effect of AKYNZEO on the efficacy of oral contraceptives
containing levonorgestrel and ethinyl estradiol [see Clinical Pharmacology (12.3)].

Warfarin

Although it was predicted that co-administration of intravenous AKYNZEO with warfarin would
not substantially increase the systemic exposure to S-warfarin (CYP2C9 substrate), the active
enantiomer, the effects of AKYNZEO for injection and AKYNZEO capsules on INR and
prothrombin time have not been studied. Monitor INR and adjust the dosage of warfarin, as
needed with concomitant use of AKYNZEOQ, to maintain the target INR range.

7.2 Effects of Other Drugs on AKYNZEO

Netupitant is mainly metabolized by CYP3A4.

Palonosetron is mainly metabolized by CYP2D6 and to a lesser extent by CYP3A4 and
CYP1A2.

CYP3 A4 Inducers

Avoid concomitant use of AKYNZEO in patients who are chronically using a strong CYP3A4
inducer such as rifampin. A strong CYP3A inducer can decrease the efficacy of AKYNZEO by
substantially reducing plasma concentrations of the netupitant component [see Clinical
Pharmacology (12.3)].

CYP3 A4 Inhibitors

Concomitant use of AKYNZEO with a strong CYP3A4 inhibitor (e.g., ketoconazole) can
increase the systemic exposure to the netupitant component of AKYNZEO. However, no dosage
adjustment is necessary for single dose administration of AKYNZEO [see Clinical
Pharmacology (12.3)].

7.3  Serotonergic Drugs

Serotonin syndrome (including altered mental status, autonomic instability, and neuromuscular
symptoms) has been described following the concomitant use of 5-HT3 receptor antagonists and
other serotonergic drugs, including selective serotonin reuptake inhibitors (SSRIs) and serotonin
and noradrenaline reuptake inhibitors (SNRIs). If symptoms occur, discontinue AKYNZEO and
initiate supportive treatment /see Warnings and Precautions (5.2)].
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8 USE IN SPECIFIC POPULATIONS
81  Pregnancy

Risk Summary

Limited available data with AKYNZEO use in pregnant women are insufficient to inform a drug-
associated risk of adverse developmental outcomes. In animal reproduction studies with
netupitant, no effects on embryo-fetal development were observed following daily oral
administration in pregnant rats during the period of organogenesis at doses up to 3.7 times the
human AUC (area under the plasma concentration-time curve) at the recommended single dose
to be given with each cycle of chemotherapy. However, a dose-dependent increase in adverse
effects on embryo-fetal development was observed following daily oral administration of
netupitant in pregnant rabbits during the period of organogenesis with doses at least 0.2 times the
human AUC at the recommended single dose to be given with each cycle of chemotherapy.
Daily oral administration of netupitant in rats up to 3.7 times the human AUC at the
recommended dose during organogenesis through lactation produced no adverse effects in the
offspring (see Data).

In animal reproduction studies with fosnetupitant, delayed ossification of pubis occurred after
intravenous administration in rats during the period of organogenesis at a dose 3 times the human
AUC for netupitant at the recommended single dose to be given with each cycle of
chemotherapy. In pregnant rabbits, an increase in resorptions was observed with daily
intravenous administration of fosnetupitant during the period of organogenesis at doses up to 9
times the human AUC for fosnetupitant and 0.4 times the human AUC for netupitant at the
recommended single dose to be given with each cycle of chemotherapy. Daily intravenous
administration of fosnetupitant (3 times the human AUC for netupitant at the recommended
single dose to be given with each cycle of chemotherapy) in rats during organogenesis through
lactation produced lower bodyweight in offspring at birth through maturation, and delayed
physical development (see Data).

In animal reproduction studies with palonosetron, no effects on embryo-fetal development were
observed following oral administration during the period of organogenesis at doses up to 921 and
1841 times the recommended oral dose in rats and rabbits, respectively (see Data).

Based on animal data from netupitant studies, advise pregnant women of the potential risk to a
fetus.

The estimated background risk of major birth defects and miscarriage for the indicated
populations are unknown. All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%,
respectively.

Data
Animal Data

Netupitant

Daily oral administration of up to 30 mg/kg netupitant in rats (3.7 times the human AUC at the
recommended single dose to be given with each cycle of chemotherapy) during the period of

Reference ID: 4250779



organogenesis produced no effects on embryo-fetal development. However, an increased
incidence of external and skeletal abnormalities in rabbit fetuses was observed following daily
oral administration of netupitant in rabbits at 10 mg/kg/day and higher (0.2 times the human
AUC at the recommended single dose to be given with each cycle of chemotherapy) during the
period of organogenesis. These abnormalities included positional abnormalities in the limbs and
paws, and fused sternebrae. Reduction in fetal rabbit weight occurred at 30 mg/kg/day. Maternal
toxicity in rabbits (i.e., loss of bodyweight during the treatment period) was also observed at 30
mg/kg/day. Daily oral administration of up to 30 mg/kg netupitant (3.7 times the human AUC at
the recommended dose) in rats during organogenesis through lactation produced no adverse
effects in the offspring.

Fosnetupitant

Daily intravenous administration of 39 mg/kg/day fosnetupitant in rats (3 times the human AUC
for netupitant at the recommended single dose to be given with each cycle of chemotherapy)
during the period of organogenesis produced delayed ossification of pubis. No effects on
embryo-fetal development were observed with daily administration of up to 13 mg/kg
fosnetupitant in rats (2 times the human AUC for netupitant at the recommended single dose to
be given with each cycle of chemotherapy). Due to the limited systemic exposure to
fosnetupitant in pregnant rats, it is not possible to provide an AUC-based comparison of
fosnetupitant exposure in rats and humans. An increase in resorptions was observed with daily
intravenous administration of fosnetupitant at 6 mg/kg/day and higher in rabbits (9 times the
human AUC for fosnetupitant and 0.4 times the human AUC for netupitant at the recommended
single dose to be given with each cycle of chemotherapy) during the period of organogenesis.
No effects were observed in rabbits at 3 mg/kg/day (5.4 times the human AUC for fosnetupitant
and 0.4 times the human AUC for netupitant at the recommended single dose to be given with
each cycle of chemotherapy). Daily intravenous administration of 39 mg/kg fosnetupitant in rats
(3 times the AUC for netupitant at the recommended single dose to be given with each cycle of
chemotherapy) during organogenesis through lactation produced lower bodyweight in offspring
at birth through maturation, and delayed physical development (pinna detachment, eye opening,
and preputial separation). These effects were associated with maternal toxicity (reduced weight
gain and food consumption). No effects occurred in offspring or dams at 13 mg/kg/day (2 times
the human AUC for netupitant at the recommended single dose to be given with each cycle of
chemotherapy).

Palonosetron

In animal reproduction studies with palonosetron, no effects on embryo-fetal development were
observed in pregnant rats given oral doses up to 60 mg/kg/day (921 times the recommended oral
dose based on body surface area) or pregnant rabbits given oral doses up to 60 mg/kg/day (1841
times the recommended oral dose based on body surface area) during the period of
organogenesis.

8.2 Lactation

Risk Summary

There are no data on the presence of netupitant (or fosnetipitant) or palonosetron in human milk,
the effects on the breastfed infant, or the effects on milk production. The developmental and
health benefits of breastfeeding should be considered along with the mother’s clinical need for
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AKYNZEO and any potential adverse effect on the breastfed child from AKYNZEO or from the
underlying maternal condition.

8.4 Pediatric Use

The safety and effectiveness of AKYNZEO in patients below the age of 18 years have not been
established.

8.5 Geriatric Use

Of the 1169 adult cancer patients treated with AKYNZEO capsules in clinical studies, 18% were
aged 65 and over, while 2% were aged 75 years and over. The nature and frequency of adverse
reactions were similar in elderly and younger patients. Exploratory analyses of the impact of age
on efficacy were performed in the two trials that compared AKYNZEO to palonosetron [see
Clinical Studies (14)]. In Study 1 in patients treated with cisplatin chemotherapy, among the
patients less than age 65 years, 115 were treated with AKYNZEO and 116 were treated with
palonosetron alone. Among the patients 65 years or older, 20 were treated with AKYNZEO and
20 were treated with palonosetron alone. The difference in Complete Response (CR) rates
between AKYNZEO and palonosetron alone was similar between the two age groups in both the
acute and delayed phases.In Study 2 in patients treated with anthracyclines plus
cyclophosphamide chemotherapy, among the patients less than age 65 years, 608 were treated
with AKYNZEO and 602 were treated with palonosetron alone. Among the patients 65 years or
older, 116 were treated with AKYNZEO and 123 were treated with palonosetron alone. The
difference in CR rates between AKYNZEO and palonosetron alone (4% in <65 years and 2% in
>65 years) was similar between the two age groups in the acute phase. In the delayed phase, the
difference in CR rates between AKYNZEO and palonosetron alone (9% in <65 years and 1% in
> 65 years) was numerically higher in patients <65 years. This difference between age groups in
the delayed phase of Study 2 may be explained, in part, by higher CR in the delayed phase
associated with palonosetron alone in the older age group (81%) relative to the younger patients
treated with palonosetron alone (67%).

Of the 239 adult cancer patients treated with AKYNZEQ for injection in clinical studies, 36%
were aged 65 and over, while 4% were aged 75 years and over. The nature and frequency of
adverse reactions were similar in elderly and younger patients.

In general, use caution when dosing elderly patients as they have a greater frequency of
decreased hepatic, renal or cardiac function and concomitant disease or other drug therapy.

8.6  Hepatic Impairment

No dosage adjustment for AKYNZEO is necessary for patients with mild to moderate hepatic
impairment (Child-Pugh score 5 to 8). Limited data are available with AKYNZEO in patients
with severe hepatic impairment (Child-Pugh score greater than 9). Avoid use of AKYNZEO in
patients with severe hepatic impairment [see Overdosage (10), Clinical Pharmacology (12.3)].

8.7  Renal Impairment

No dosage adjustment for AKYNZEO is necessary in patients with mild to moderate renal
impairment (creatinine clearance of 30 to 60 mL/min). The pharmacokinetics and safety of
netupitant have not been studied in patients with severe renal impairment. Severe renal
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impairment (creatinine clearance < 30 mL/min) did not substantially affect pharmacokinetics of
palonosetron. The pharmacokinetics for netupitant and palonosetron were not studied in patients
with end-stage renal disease requiring hemodialysis. Avoid use of AKYNZEQ in patients with
severe renal impairment or end-stage renal disease [see Clinical Pharmacology (12.3)].

10 OVERDOSAGE

In the event of overdose, AKYNZEO should be discontinued and general supportive treatment
and monitoring should be provided. Because of the antiemetic activity of AKYNZEO, drug-
induced emesis may not be effective. Dialysis studies have not been performed; due to the large
volume of distribution, dialysis is unlikely to be an effective treatment for AKYNZEOQ overdose.

A total of 33 adult cancer patients were administered oral palonosetron at a dose of 90 mcg/kg
(approximately 12 times the recommended dose in AKYNZEO capsules), as part of a dose
ranging study and had a similar incidence of adverse reactions compared to lower doses. A single
dose of 600 mg (2 times the recommended dose in AKYNZEO capsules) of oral netupitant was
administered to 49 healthy subjects and a similar incidence of adverse reactions was observed
when compared to lower doses of netupitant in cancer patients and healthy subjects.

11 DESCRIPTION

AKYNZEO (300 mg netupitant/0.5 mg palonosetron) capsules are an oral combination product
of netupitant, a substance P/neurokinin 1 (NK-1) receptor antagonist, and palonosetron
hydrochloride, a serotonin-3 (5-HT3) receptor antagonist. Both netupitant and palonosetron
hydrochloride are anti-nausea and anti-emetic agents.

Netupitant is chemically described: 2-[3,5-bis(trifluoromethyl)phenyl]-N, 2 dimethyl-N-[4-(2-
methylphenyl)-6-(4-methylpiperazin-1-yl)pyridin-3-yl] propanamide. The empirical formula is
C30H32FsN4O, with a molecular weight of 578.61. Netupitant exists as a single isomer and has
the following structural formula:

LNy o

2 F

| Te

Palonosetron hydrochloride is chemically described: (32S)-2-[(S)-1-Azabicyclo [2.2.2]oct-3-yl]-
2,3,3a,4,5,6-hexahydro-1-oxo- 1H-benz[de]isoquinoline hydrochloride. The empirical formula is
CisH24N20. HCI, with a molecular weight of 332.87. Palonosetron hydrochloride exists as a
single isomer and has the following structural formula:
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Netupitant is white to off-white crystalline powder. It is freely soluble in toluene and acetone,
soluble in isopropanol and ethanol, and very slightly soluble in water.

Palonosetron hydrochloride is a white to off-white crystalline powder. It is freely soluble in
water, soluble in propylene glycol, and slightly soluble in ethanol and 2-propanol.

Each AKYNZEO capsule is composed of one white-caramel hard gelatin capsule which contains
three tablets each containing 100 mg netupitant and one gelatin capsule containing 0.5 mg
palonosetron (equivalent to 0.56 mg palonosetron hydrochloride). The inactive ingredients are
butylated hydroxyanisole (BHA), croscarmellose sodium, gelatin, glycerin, magnesium stearate,
microcrystalline cellulose, mono- and di-glycerides of capryl/capric acid, polyglyceryl dioleate,
povidone K-30, purified water, red iron oxide, silicon dioxide, sodium stearyl fumarate, sorbitol,
sucrose fatty acid esters, titanium dioxide and yellow iron oxide. It may contain traces of
medium-chain triglycerides, lecithin, and denatured ethanol.

AKYNZEO (235 mg fosnetupitant/0.25 mg palonosetron) for injection is a combination product
of fosnetupitant, a prodrug of netupitant, which is a substance P/neurokinin 1 (NK-1) receptor
antagonist, and palonosetron hydrochloride, a serotonin-3 (5-HTs) receptor antagonist.

Fosnetupitant ~ chioride  hydrochloride is  chemically described as  2-(3,5-bis-
trifluoromethylphenyl)-N-methyl-N-[6-(4-methyl-4-O-methylene-phosphatepiperazinium-1-yl)-
4-o-tolyl-pyridin-3-yl]-isobutyramide chloride hydrochloride. The empirical formula is
C31H3sFsN4OsP+CI*HCl, with a molecular weight of 761.53. Fosnetupitant chloride
hydrochloride exists as a single isomer and has the following structural formula:

X
0] ~ //O
| N/ﬁ"_/o_/P .
.HCI K/N\ Ho ©OH
Cr

Fosnetupitant chloride hydrochloride is white to off-white to yellowish solid or powder. Its
solubility is pH dependent: at acidic pH (pH 2), its solubility is 1.4 mg/mL; at basic pH (pH 10),
its solubility is 11.5 mg/mL.

Palonosetron hydrochloride is described above in this section.

13
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AKYNZEO for injection is available for intravenous infusion, and is supplied as a sterile
lyophilized powder in a single-dose vial. Each vial contains 235 mg of fosnetupitant (equivalent
to 260 mg fosnetupitant chloride hydrochloride) and 0.25 mg of palonosetron (equivalent to 0.28
mg of palonosetron hydrochloride). The inactive ingredients are edetate disodium (6.4 mg),
mannitol (760 mg), sodium hydroxide and/or hydrochloric acid (for pH adjustment).

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Netupitant is a selective antagonist of human substance P/neurokinin 1 (NK-1) receptors.

Palonosetron is a 5-HTj3 receptor antagonist with a strong binding affinity for this receptor and
little or no affinity for other receptors. Cancer chemotherapy may be associated with a high
incidence of nausea and vomiting, particularly when certain agents, such as cisplatin, are used. 5-
HTs3 receptors are located on the nerve terminals of the vagus in the periphery and centrally in
the chemoreceptor trigger zone of the area postrema. Chemotherapeutic agents produce nausea
and vomiting by stimulating the release of serotonin from the enterochromaffin cells of the small
intestine. Serotonin then activates 5-HTs receptors located on vagal afferents to initiate the
vomiting reflex. The development of acute emesis is known to depend on serotonin and its 5-HT3
receptors have been demonstrated to selectively stimulate the emetic response.

Delayed emesis has been largely associated with the activation of tachykinin family neurokinin 1
(NK-1) receptors (broadly distributed in the central and peripheral nervous systems) by
substance P. As shown in in vitro and in vivo studies, netupitant inhibits substance P mediated
responses.

12.2 Pharmacodynamics

NK-1 Receptor Occupancy

The receptor occupancy of netupitant was measured in a human Positron Emission Tomography
(PET) study. Netupitant was shown to cross the blood brain barrier with a NK-1 receptor
occupancy of 92.5%, 86.5%, 85.0%, 78.0%, and 76.0% in striatum at 6, 24, 48, 72, and 96 hours,
respectively, after oral administration of 300 mg netupitant.

Cardiac Electrophysiology

An AKYNZEO oral dose of 600 mg netupitant (2 times the recommended dose) and 1.5 mg
palonosetron (3 times the recommended dose) did not prolong the QT interval to any clinically
relevant extent.

The recommended dose of AKYNZEO for injection (235 mg fosnetupitant and 0.25 mg
palonosetron) did not prolong the QT interval to any clinically relevant extent.

14
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12.3 Pharmacokinetics

Netupitant and Palonosetron

Absorption

Upon single oral administration of AKYNZEO capsules to healthy subjects and patients,
netupitant and palonosetron were measurable within 1 hour after administration and reached the
maximum concentration (Cmax) in approximately 4 to 5 hours (Table 6).

Table 6: Systemic Exposure (AUCinf and Cmax) of Netupitant and Palonosetron After a
Single Oral Dose of AKYNZEOQ in Healthy Subjects and Cancer Patients

Mean ( CV%?)
Parameter Population
Netupitant Palonosetron

Healthy Subjects 14,402 (51) 56.7(33)

AUC;s (ng-h/mL) -
Patients 17,365 (39) 58.3 (50)
Healthy Subjects 434 (56) 1.53 (25)

Coax (ng/mL) N
Patients 496 (49) 0.95 (35)
to (0)! Healthy Subjects 5(2t012) 5(1to 12)
- Patients 4210 8) 5(1 to 12)

! median (min-max); 2CV: coefficient of variation; AUCix: area tinder the plasma concentration-time curve from
time 0 to infinity; tmax: time to maximum concentration.

Following oral administration, the absolute bioavailability of palonosetron was approximately
97%.

When AKYNZEO capsules were administered under fed conditions, the systemic exposure to
netupitant and palonosetron was similar to the exposure under fasting conditions.

In cancer patients who received a single dose of AKYNZEO capsules 1 hour prior to
chemotherapy (docetaxel, etoposide, or cyclophosphamide), the Cmax and the area under the
concentration-time curve from time zero to infinity (AUCixs ) of netupitant and its metabolites
were similar to those in healthy subjects. The mean Cmax and AUCiys of palonosetron in cancer
patients were similar to those in healthy subjects.

No changes in pharmacokinetics of netupitant and palonosetron were observed when 450 mg
oral netupitant and 0.75 mg oral palonosetron were given alone or co-administered (1.5 times the
recommended dose of AKYNZEO capsules).

Dose Proportionality

Netupitant:

There was a greater than dose-proportional increase in the systemic exposure (108-fold
AUCixs increase for a 30-fold dose increase) when the oral netupitant dose was increased
from 10 mg (approximately 3% the recommended dose in AKYNZEO capsules) to 300 mg
of netupitant and a dose-proportional increase in the systemic exposure when the netupitant
dose was increased from 300 mg to 450 mg of netupitant (1.5 times the recommended dose
in AKYNZEO capsules).
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Palonosetron:

After single oral doses of palonosetron ranging from 0.25 to 6.8 mg (0.5 to 13.6 times the
recommended dose in AKYNZEO capsules) using a buffered solution, the mean Cmax and
AUCint were dose proportional in healthy subjects.

Following single intravenous doses of AKYNZEOQ for injection in patients or fosnetupitant in
healthy subjects, Cmax Of netupitant and palonosetron were achieved at the end of the 30-minute

infusion (Table 7).

Table 7:  Systemic Exposure (AUC0-120 and Cmax) of Netupitant and Palonosetron
After a Single Intravenous Dose of AKYNZEO for Injection in Cancer Patients
or a Single Intravenous Dose of Fosnetupitant in Healthy Subjects

. . Mean (CV%?)
Parameter Population Netupitant Palonosetron
Healthy Subjects 12,012 (19) --
AUCo-120 (ng-h/mL) Patients 8.922 (22) 28 (28)
Healthy Subjects 841 21) -
Consx (ng/mL) Patients 590 (28) 0.8 (35)
(0 Healthy Subjects 0.5 (05 to 0.4) .
mx Patients 0.6 (05 to4) 060510 6)

"median (min-max); 2CV: coefficient of variation; AUCo.120: AUC from time 0 to 120 hours from start of infusion

Distribution

After single oral administration of AKYNZEO capsules, netupitant and palonosetron were
widely distributed throughout the body (Table 8).

Table 8: Volume of Distribution (Vz/F) in Healthy Subjects and Cancer Patients After a
Single Oral Dose of AKYNZEO and In Vitro Protein Binding

Mean (CV%?")
Parameter Population —
P Netupitant Palonosetron
Healthy Subjects 3314 (53) 586 (33)
V2/F (L) Patients 1982 (46) 663 (24)
e Netupitant: > 99.5%°
Plasma Protein Bindin In vi i P 29
¢ n vifra studies Major Metabolites: > 97%" 62%

® Concentration range: 10 to 1300 ng/mL; ® Concentration range: 100 to 200 ng/mL; °CV: coefficient of variation

After administration of single dose of AKYNZEO for injection in patients, the mean + SD of
volume of distribution (Vz) of netupitant and palonosetron were 2627 + 990 L and 594 + 239 L,
respectively, consistent with previous estimates after single oral administration of AKYNZEO
capsules in healthy subjects and cancer patients (Table 8).

Elimination — Netupitant

After a single dose of AKYNZEO capsules, netupitant is eliminated from the body in a multi-
exponential fashion and the mean + SD of apparent elimination half-life was of 96 + 59 hours in
healthy subjects and 80 + 29 hours in cancer patients. The mean + SD of estimated systemic
clearance (CL/F) was 26.3 + 12.5 L/h in healthy subjects and 20.3 = 9.2 L/h in patients.
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In patients, following intravenous infusion of AKYNZEO for injection, the mean + SD total
body clearance (CL) and terminal half-life (t12) of netupitant were 14.1 £ 5.3 L/h and 144 £ 73
hours, respectively.

Metabolism

Once absorbed, netupitant is extensively metabolized to form three major metabolites:
desmethyl derivative, M1; N-oxide derivative, M2; and OH-methyl derivative, M3.
Metabolism is mediated primarily by CYP3A4 and to a lesser extent by CYP2C9 and
CYP2D6. Metabolites M1, M2 and M3 were shown to bind to the substance P/neurokinin

1 (NK-1) receptor.

The mean AUCiys for metabolites M1, M2 and M3 was 29%, 14% and 33% of netupitant,
respectively. The median tmax for metabolite M2 was 5 hours and was about 17 to 32 hours
for metabolites M1 and M3, respectively.

Excretion

After a single oral administration of [**C]-netupitant, approximately half the administered
radioactivity was recovered from urine and feces within 120 hours of dosing. The total of
3.95% and 70.7% of the radioactive dose was recovered in the urine and feces collected
over 336 hours, respectively, and the mean fraction of an oral dose of netupitant excreted
unchanged in urine is less than 1% suggesting renal clearance is not a significant
elimination route for the netupitant-related entities. About 86.5% and 4.7% of administered
radioactivity was estimated to be excreted via the feces and urine within 30 days post-dose.

Elimination - Palonosetron

Following oral administration of AKYNZEO capsules in healthy subjects and cancer patients,
the mean ( = SD) of half-life of palonosetron was 44 + 15 hours and 50 + 16 hours, respectively,
whereas the mean + SD of total body clearance (CL/F) was 9.6 + 2.7 L/h and 10.0 + 3.4 L/h,
respectively.

After a single intravenous palonosetron dose of 10 mcg/kg (approximately 3 times the
recommended dose in AKYNZEO for injection), the mean + SD of total body clearance (CL) of
palonosetron in healthy subjects was 12.1 + 3.7 L/h, and renal clearance (CLgr) was 5.1 + 2.1 L/h.

In patients, tollowing intravenous infusion of AKYNZEO for injection, the mean + SD total
body clearance (CL) and terminal half-life (t12) of palonosetron were 7.6 + 2.6 L/h and 58 + 27
h, respectively.

Metabolism

Palonosetron is eliminated by multiple routes with approximately 50% metabolized to form
two primary metabolites: N-oxide-palonosetron and 6-S-hydroxy-palonosetron. These
metabolites each have less than 1% of the 5-HT3 receptor antagonist activity of
palonosetron. In vitro metabolism studies have suggested that CYP2D6 and to a lesser
extent CYP3A4 and CYP1A?2 are involved in the metabolism of palonosetron. However,
clinical pharmacokinetic parameters such as Cmax, AUCin, CL, CLg, V: and ti2 are not
significantly different between poor and extensive metabolizers of CYP2D6 substrates.
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Excretion

Following administration of a single oral 0.75 mg dose of ['“C]-palonosetron (1.5 times the
recommended dose in AZKYNZEOQ capsules) to six healthy subjects, 85% to 93% of the
total radioactivity was excreted in urine, and 5% to 8% was eliminated in feces. The
amount of unchanged palonosetron excreted in the urine represented approximately 40% of
the administered dose.

Fosnetupitant
Absorption

Following single intravenous doses of AKYNZEO for injection in patients (235 mg fosnetupitant
and 0.25 mg palonosetron infused in 30 minutes) or fosnetupitant in healthy subjects (235 mg
fosnetupitant infused in 30 minutes), maximum concentrations of fosnetupitant were achieved at
the end of the 30-minute infusion (Table 9).

Table 9: Systemic Exposure of Fosnetupitant After a Single Intravenous Dose of
Fosnetupitant in Healthy Subjects or AKYNZEO for Injection in Cancer

Patients
Mean (CV%?)
Parameter Population
Healthy Subjects 6431 (14)
Caes (ng/mL) Patients 3478 (45)
. Healthy Subjects 0.5(0.251t00.5)
toa’ (h) Patients 05(0510.6)
Healthy Subjects 2938 (12)
AUCur (ng-/mL) Patients 1401 (46)

'median (min-max); 2CV: coefficient of variation; AUCiy: AUC from time 0 to infinity

In cross-study comparisons, the mean Cmax and AUCiys of fosnetupitant were lower in patients
than in healthy subjects. Similarly, AUCo.120 and Crax of netupitant in patients were 26% and
30% lower than in healthy subjects, respectively (Table 7). The differences in systemic
exposures to netupitant are clinically insignificant.

In healthy subjects, there was a dose-proportional incréase in the systemic exposure when the
dose of fosnetupitant was increased from 17.6 mg (7.5% of recommended dose in AKYNZEQ
for injection) to 353 mg (150% of recommended dose in AKYNZEO for injection).

Distribution

The mean + SD volume of distribution (V) of fosnetupitant in healthy subjects and in patients
was 124 + 76 L and 296 +535 L, respectively. The human plasma protein binding of
fosnetupitant was 92% at 1 micromolar and 95% at 10 micromolar.

Elimination

After intravenous administration of AKYNZEO for injection, fosnetupitant plasma
concentrations declined in a biexponential manner. Thirty minutes after the end of the infusion,
the mean plasma concentration of fosnetupitant was less than 1% of Crmax.
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The mean + SD of terminal elimination half-life and systemic plasma clearance (CL) of
fosnetupitant were respectively 0.75 + 0.40 hours and 249 + 270 L/h in cancer patients after a
single IV dose of AKYNZEQO. They were 0.96 + 0.55 hours (mean + SD) and 90 + 13 L/h in
healthy subjects after a single intravenous dose of fosnetupitant.

Metabolism

Fosnetupitant is converted in vivo to netupitant by metabolic hydrolysis. In patients
receiving AKYNZEO intravenously, netupitant exposure was 17-fold fosnetupitant
exposure, as determined by their AUC;y¢ ratio. Netupitant metabolites M1, M2 and M3
were generated from the released netupitant. In patients, metabolite M1, M2 and M3
exposures were 32%, 21% and 28% of netupitant exposure. The median tmax for M1, M2,
and M3 were 12, 2 and 12 hours, respectively.

Specific Populations

Geriatric Patients

In cancer patients receiving AKYNZEO capsules, population pharmacokinetic analysis indicated
that age (within the range of 29 to 75 years) did not influence the pharmacokinetics of netupitant
or palonosetron. In healthy elderly subjects (greater than 65 years of age) the mean AUC;ys and
Cmax was 25% and 36% higher, respectively, for netupitant, and 37% and 10% higher,
respectively, for palonosetron compared to those in healthy younger adults (22 to 45 years of
age). The increase in the systemic exposure to netupitant in the elderly subjects is not considered
to be clinically significant.

Male and Female Patients

In a pooled analysis of data following AKYNZEO capsules, the Cmsx for netupitant was 35%
higher in females than in males while the AUCins was similar between males and females. In
female subjects, the mean AUCin¢ for palonosetron was 35% higher and the mean Cpax Was 26%
higher than in male subjects. Sex did not affect the pharmacokinetics of fosnetupitant,
netupitant, netupitant metabolites and palonosetron after a single intravenous dose of
AKYNZEO in patients. -~ In healthy subjects, no effect of sex was observed on the
pharmacokinetics of fosnetupitant, netupitant and its metabolites after a single intravenous dose
of fosnetupitant alone. The mean + SD of netupitant AUCins and Cmax in patients were 15672 +
5496 ng-h/mL and 567 + 174 ng/mL, respectively in males and 15518 + 4814 ng-h/mL and 609 +
161 ng/mL, respectively in females.

Patients with Renal Impairment

Population pharmacokinetic analysis showed that mild and moderate renal impairment
(creatinine clearance 30 to 60 mL/min) did not significantly affect the pharmacokinetics of
netupitant in cancer patients. Netupitant has not been studied in patients with severe renal
impairment (creatinine clearance less than 30 mL/min).

Mild to modcrate renal impairment does not significantly affect palonosetron pharmacokinetic
parameters. In a study with intravenous palonosetron, total systemic exposure to palonosetron
increased by approximately 28% in patients with severe renal impairment relative to healthy
subjects.
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The pharmacokinetics of palonosetron and netupitant have not been studied in subjects with end-
stage renal disease (creatinine clearance < 15 mL/min not on dialysis) [see Use in Specific
Populations (8.7)].

Patients with Hepatic Impairment

The effects of hepatic impairment on the pharmacokinetics of netupitant and palonosetron were
studied following administration of a single oral dose of AKYNZEO to patients with mild
(Child-Pugh score 5 to 6), moderate (Child-Pugh score 7 to 9), or severe (Child-Pugh score >9)
hepatic impairment.

In patients with mild or moderate hepatic impairment, the mean AUCix¢ of netupitant was 67%
and 86% higher, respectively, than in healthy subjects and the mean Cmax for netupitant was
about 40% and 41% higher, respectively, than in healthy subjects.

In patients with mild or moderate hepatic impairment, the mean AUCixs of palonosetron was 33%
and 62% higher, respectively, than in healthy subjects and the mean Cmax for palonosetron was
about 14% higher and unchanged, respectively, than in healthy subjects.

The pharmacokinetics of netupitant and palonosetron were available from only two patients with
severe hepatic impairment. As such the data are too limited to draw a conclusion [see Use in
Specific Populations (8.6)].

Drug Interaction Studies
Effect of Netupitant/Fosnetupitant and/or Palonosetron on Other Drugs
CYP344

In vitro studies have shown that netupitant and its metabolite M1 are inhibitors of CYP3A4. An
in vivo study has confirmed that netupitant is a moderate inhibitor of CYP3A4.

Dexamethasone

In healthy subjects, the oral administration of a single AKYNZEO capsule with the
CYP3A4 substrate dexamethasone (12 mg on day 1 followed by once-a-day
administrations of 8 mg on days 2, 3, 4, 6, 8 and 10), increased the plasma concentrations
of dexamethasone for 6 days (Table 10).

Table 10: Effect of a Single Dose of Oral AKYNZEO (Day 1) on the Systemic Exposure of
a Co-administered CYP3A4 Substrate (Dexamethasone) in Healthy Subjects

% Change for Déxamethasone
Day 1 Day4 . Day 6 Day 8
Cuax AUCo« Cuuax AUCo Cinx AUCo. Coax AUCoq
2% 58%1 54%7 139%7 29%1 49%7 7%% 20%7

*the interacting drug (dexamethasone 12 mg) was administered on day 1 with AKYNZEO and alone (8 mg) on days
2.3,4,6, 8 and 10; AUCo.. AUC from time zero to time t of last measurable concentration after dexamethasone
administration on Days 1, 4, 6 and 8

1 =Increased; | = Decreased
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In healthy subjects, co-administration of a single intravenous fosnetupitant dose (235 mg)
with a 20 mg oral dexamethasone on day 1 followed by twice-a-day administrations of 8
mg dexamethasone on days 2, 3, and 4, increased dexamethasone exposure 2.4-fold on day
4 (Table 11).

Table 11: Effect of a Single 235 mg Dose of Intravenous Fosnetupitant (Day 1) on the
Systemic Exposure of a Co-administered CYP3A4 Substrate (Dexamethasone)
in Healthy Subjects

% Change for Dexamethasone
Day 1 A Day 4
Cuax AUCo.4 Conax AUCgs.108
3% 50%T 70%T 142%7

*the interacting drug (dexamethasone 20 mg) was administered on day 1 with AKYNZEO and alone (8 mg bid) on
Days 2,3,4; AUCq.24: AUC from time 0 to 24h after dexamethasone administration on Day 1; AUCss.108: AUC from
time 84h to 108h after dexamethasone administration on Day 4

1 =Increased; | = Decreased

Considering the limited fosnetupitant exposure in human plasma and its conversion to
netupitant within 30 minutes after completion of infusion, the effects are ascribed to
netupitant [see Drug Interactions (7.1)].

Midazolam

When co-administered with netupitant 300 mg the mean Cmax and AUCins of midazolam
after single dose oral administration of 7.5 mg midazolam was 36% and 126% higher,
respectively [see Drug Interactions (7.1)].

Chemotherapeutic Agents (docetaxel, etoposide, cyclophosphamide)

Systemic exposure to intravenously administered chemotherapeutic agents that are
metabolized by CYP3A4 was higher when AKYNZEO capsules was co-administered in
cancer patients than when palonosetron alone was co-administered (see Table 12).

Table 12: Effect of a Single Dose of Oral AKYNZEO on the Systemic Exposure of Co-
administered Chemotherapy Agents Metabolized by CYP3A4 in Patients with

Cancer
Co-administered Chemotherapeutic | Change in Systemic Exposures of Chemotherapeutic Agents when
Agent® Co-administered with AKYNZEOQ Capsules Compared to Co-
administration with Palonosetron

AUC(}-tb Cmas
Docetaxel 75 to 100 mg/m? 35%1 49%1
Etoposide 35 to 100 mg/m? 28%1 10%1
Cyclophosphamide 500 to 1000 mg/m? 20%1 27%1

2 Following a single oral dose nf AKYN7EQ compared to co-admiristered with palonosetron alone
PAUCq.: AUC from time zero to time t of last measurable concentration
1 = Increased; | = Decreased

The mean AUCinf of palonosetron was about 65% higher when AKYNZEO capsules was
co-administered with docetaxel than with etoposide or cyclophosphamide, while the mean
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AUCinf of netupitant was similar among groups that received docetaxel, etoposide, or
cyclophosphamide [see Drug Interactions (7.1)].

Erythromycin

When 500 mg erythromycin was co-administered with netupitant 300 mg, the systemic
exposure of erythromycin was highly variable and the mean Cmax and AUCinf of
erythromycin were increased by 92% and 56%, respectively. The change in exposure is not
clinically significant.

Oral Contraceptives

A single dose of AKYNZEO capsules, when given with a single oral dose of 60 mcg
ethinyl estradiol and 300 mcg levonorgestrel, showed no effect on Cmax and increased the
AUCO-t of levonorgestrel by 46%. The Cmax and AUCO-t of ethinyl estradiol increased by
5% and 16% respectively. The change in exposure is not clinically significant [see Drug
Interactions (7.1)].

Other CYP P450 enzymes

Based on the in vitro studies, netupitant, and its metabolites are unlikely to have in vivo drug-
drug interaction via inhibition of CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, and
CYP2D6 at the clinical dose of oral AKYNZEO.

Netupitant and its metabolites, M1, M2 and M3, are not inducers of CYP1A2, CYP2B6,
CYP2C9, CYP2C19 and CYP3A4.

In in vitro studies, palonosetron did not inhibit CYP1A2, CYP2A6, CYP2B6, CYP2C9,
CYP2D6, CYP2E1 and CYP3A4/S or induce CYP1A2, CYP2D6 or CYP3A4/5. CYP2C19 was
not investigated.

Transporters — P-gp and BCRP

Based on in vitro studies, netupitant is an inhibitor of P-glycoprotein (P-gp) and breast cancer
resistant protein (BCRP) transporters. Jn vitro studies indicated that fosnetupitant is an inhibitor
of P-gp. However, an in vivo interaction between AKYNZEO for injection and P-gp substrates
is considered unlikely.

In vitro, palonosetron was an inhibitor of MATE1, MATE2-K, OCT1, OCT2 and OAT3
transporters. An in vivo interaction between AKYNZEO capsules or injection and transporter
substrates is considered unlikely.

Digoxin —P-gp Substrate

Co-administration of oral netupitant 450 mg (1.5 times the recommended dose in AKYNZEO
capsules) did not significantly affect the systemic exposure (4% increase of AUCo4 at steady
state) and urinary excretion (2% increase) of oral digoxin, a substrate of P-gp, at steady-state,
Concurrent administration of AKYNZEO capsules or AKYNZEO for injection with digoxin is
not expected to affect the systemic exposure to digoxin.

Other Transporters

In vitro studies indicate that netupitant and its three major metabolites are unlikely to have in
vivo drug-drug interactions with human efflux transporters BSEP, MRP2, and human uptake

N
N
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transporters OATP1B1, OATP1B3, OATI1, OAT3, OCT1, and OCT2 at the clinical dose of
300 mg.

In vitro studies indicated that fosnetupitant is an inhibitor of OATP1B1 and OATPIB3
transporters. However, an in vivo interaction between AKYNZEO for injection and OATP1B],
OATPI1B3, and P-gp substrates is considered unlikely.

Effects of Other Drugs on Netupitant/Fosnetupitant and/or Palonosetron
Netupitant is not a substrate for P-gp. However, metabolite M2 is a substrate for P-gp.

Netupitant and palonosetron are CYP3A4 substrates. Co-administration of strong CYP3A4
inhibitors, such as ketoconazole, or strong CYP3A4 inducers, such as rifampin, with a single oral
administration of AKYNZEO capsules affects with clinical significance the exposure to
netupitant but not to palonosetron (Table 13).

Table 13: Change in Systemic Exposure to Netupitant and Palonosetrona When a Single
Dose of AKYNZEO is Co-Administered with Either a CYP3A4 Inhibitor or a
CYP3A4 Inducer in Healthy Subjects

Co-administered Drug Netupitant® Palonosetron®
AUC Coe AUCnr Com
Strong CYP3A4 Inhibitor . T R S
Ketoconazole 400 rﬁg once d;ily for 1.2: daysw T - 1403/0T B 25%‘[ T 1‘0%1. ]5%‘[ k
Strong CYP3A4 Inducer . .~ - , N
Rifampin 600 mg once daily for 17 days | %1 | 8%l | 19%1 | 1%

2Following a single oral dose of AKYNZEO; ® Geometric Mean AUCinr and Cpax; T = Increased; | = Decreased

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Netupitant

Long-term studies in animals to evaluate carcinogenic potential have not been performed with
netupitant. Netupitant was not genotoxic in the Ames test, the mouse lymphoma cell mutation
test, or the in vivo rat micronucleus test.

Daily oral administration of netupitant in rats at doses up to 30 mg/kg (1.9 times the human AUC
in male rats and 3.7 times the human AUC in female rats at the recommended dose) had no
effects on fertility or reproductive performance.

Fosnetupitant

Long-term studies in animals to evaluate carcinogenic potential have not been performed with
fosnetupitant.

Fosnetupitant was not genotoxic in the Ames test and in vivo rat micronucleus test. In human
lymphocytes, fosnetupitant did not induce structural chromosomal aberrations.
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Daily intravenous administration of fosnetupitant in rats at doses up to 39 mg/kg (1.3 times the
human AUC for fosnetupitant and 4.3 times the human AUC for netupitant at the recommended
single dose to be given with each cycle of chemotherapy) had no effects on fertility or
reproductive performance.

Palonosetron

In a 104-week carcinogenicity study in CD-1 mice, animals were treated with oral doses of
palonosetron at 10, 30, and 60 mg/kg/day. Treatment with palonosetron was not tumorigenic.
The highest tested dose produced a systemic exposure to palonosetron (plasma AUC) of about 90
to 173 times the human exposure (AUC=49.7 ng-h/mL) at the recommended oral dose of 0.5 mg.
In a 104-week carcinogenicity study in Sprague-Dawley rats, male and female rats were treated
with oral doses of 15, 30, and 60 mg/kg/day and 15, 45, and 90 mg/kg/day, respectively. The
highest doses produced a systemic exposure to palonosetron (plasma AUC) of 82 and 185 times
the human exposure at the recommended dose. Treatment with palonosetron produced increased
incidences of adrenal benign pheochromocytoma and combined benign and malignant
pheochromocytoma, increased incidences of pancreatic Islet cell adenoma and combined
adenoma and carcinoma and pituitary adenoma in male rats. In female rats, it produced
hepatocellular adenoma and carcinoma and increased the incidences of thyroid C-cell adenoma
and combined adenoma and carcinoma.

Palonosetron was not genotoxic in the Ames test, the Chinese hamster ovarian cell
(CHO/HGPRT) forward mutation test, the ex vivo hepatocyte unscheduled DNA synthesis
(UDS) test, or the mouse micronucleus test. It was, however, positive for clastogenic effects in
the Chinese hamster ovarian (CHO) cell chromosomal aberration test. Palonosetron at oral doses
up to 60 mg/kg/day (about 921 times the recommended oral dose based on body surface area)
was found to have no effect on fertility and reproductive performance of male and female rats.
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14 CLINICAL STUDIES

Study 1

In a multicenter, randomized, parallel, double-blind, controlled clinical trial of 694 patients, the
efficacy and safety of a single dose of oral netupitant in combination with oral palonosetron was
compared with a single oral dose of palonosetron in cancer patients receiving a chemotherapy
regimen that included cisplatin (median dose of 75 mg/m?). The efficacy of AKYNZEO was
assessed in 135 patients who received AKYNZEO capsules (300 mg netupitant and 0.5 mg
palonosetron) and 136 patients who received oral palonosetron 0.5 mg.

Treatment regimens for the AKYNZEO and palonosetron arms are summarized in Table 14.

Table 14: Oral Antiemetic Treatment Regimen in Study 1

Treatment Regimen Day1 Days2to4
AKYNZEO capsules: 300 mg neupitant/
AKYNZEO 0.5 mg palonosetron Dexamethasone 8 mg once a day

Dexamethasone 12 mg
Palonosetron 0.5 mg
Dexamethasone 20 mg

Palonosetron Dexamethasone 8 mg twice a day

Of the 135 patients who received AKYNZEO, 43% were women, and all patients were White.
The age ranged from 19 to 77 years, with a median age of 53 years.

During the study, 86% of the 135 treated patients in the AKYNZEOQ arm received a concomitant
chemotherapeutic agent in addition to protocol-mandated cisplatin. The most common
chemotherapeutic agents and the proportion of patients exposed were cyclophosphamide (34%),
fluorouracil (24%), etoposide (21%), and doxorubicin (16%).

The key efficacy endpoints were complete response (CR) (defined as no emetic episode and no
use of rescue medication) for the 25 to 120 hour interval (delayed phase), CR for the 0 to 24 hour
interval (acute phase), and CR within 120 hours (overall phase) after the start of the
chemotherapy administration.

A summary of the key results from this study is shown in Table 15.
Table 15;: Proportion of Patients Responding by Treatment Group and Phase in Study 1

AKYNZEOQ Capsules
300 mg netupitaint/ Palonosetron
0.5 mg palonosetron 0.5 mg
N=135 N=136
% : % p-value*

COMPLETE RESPONSE .
Delayed Phaset 90.4 80.1 0.032
Acute Phase? 98.5 89.7 0.002
Overall Phase’ 89.6 76.5 0.003

*Adjusted p-values for multiple comparisons using Cochran-Mantel-Haenszel test, stratified by gender.
+Delayed phase: 25 to 120 hours post-cisplatin treatment.

TAcute phase: 0 to 24 hours post-cisplatin treatment.

§Overall: 0 to 120 hours post-cisplatin treatment.
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Study 2 (NCT01339260)

In a multicenter, randomized, parallel, double-blind, active controlled, superiority trial, the
efficacy and safety of a single oral dose of AKYNZEO was compared with a single oral dose of
palonosetron 0.5 mg in cancer patients scheduled to receive the first cycle of an anthracycline
and cyclophosphamide (AC) regimen for the treatment of a solid malignant tumor (Study 2). All
patients received a single oral dose of dexamethasone. Treatment regimens for the AKYNZEO
and palonosetron arms are summarized in Table 16.

Table 16: Oral Antiemetic Treatment Regimen in Study 2

Treatment
1 2¢t03
Regimen Day Days 2 to

AKYNZEO capsules: 300 mg hetupitant/
AKYNZEQ 0.5 mg palonosetron No antiemetic treatment
Dexamethasone 12 mg
Palonosetron 0.5 mg
Dexamethasone 20 mg

Palonosetron No antiemetic treatment

After completion of cycle 1, patients had the option to participate in a multiple-cycle extension,
receiving the same treatment as assigned in cycle 1. There was no pre-specified limit of the
number of repeat consecutive cycles for any patient.

A total of 1455 patients were randomized to the AKYNZEO arm or palonosetron arm. A total of
1450 patients (AKYNZEO n=725; palonosetron n=725) received study medication: of these,
1438 patients (99%) completed cycle 1 and 1286 patients (88%) continued treatment in the
multiple-cycle extension. A total of 907 patients (62%) completed the multiple-cycle extension
up to a maximum of eight treatment cycles.

Of the 725 patients who received AKYNZEO, 711 (98%) were women; 79% were White, 14%
Asian, 6% Hispanic, and <1% were Black or Other. Age ranged from 22 to 79 years, with a
median age of 54 years. A total of 724 patients (99.9%) were treated with cyclophosphamide. All
patients were additionally treated with either doxorubicin (68%) or epirubicin (32%).

During the first cycle, 32% of the 725 patients treated with AKYNZEO received a concomitant
chemotherapeutic agent in addition to protocol-mandated regimens, with the most common
chemotherapeutic being fluorouracil (28%) and docetaxel (3%).

The primary efficacy endpoint was the CR rate in the delayed phase, 25 t0120 hours after the
start of chemotherapy administration.

Major secondary efficacy endpoints included CR for the acute and overall phases. A summary of
key results from Study 2 is shown in Table 17.
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Table 17: Proportion of Patients Responding by Treatment Group and Phase — Cycle 1 in

Study 2 .
AKYNZEO Capsules
300 mg netupitant/ Palonosetron
0.5 mg palonosetron 0.5 mg
=724 N=725
% % p-value*
PRIMARY ENDPOINT
COMPLETE RESPONSE
Delayed Phase! 76.9 69.5 0.001
MAJOR SECONDARY ENDPOINTS
COMPLETE RESPONSE
Acute Phase? 88.4 85.0 0.047
Overall Phase} 743 66.6 0.001

*p-value from Cochran-Mantel-Haenszel test, stratified by age class and region.
*Acute phase: 0 to 24 hours after anthracycline and cyclophosphamide regimen.
tDelayed phase: 25 to 120 hours after anthracycline and cyclophosphamide regimen.
§Overall: 0 to 120 hours after anthracycline and cyclophosphamide regimen.

Multiple Cycles

Patients continued into the Multiple-Cycle extension for up to 7 additional cycles of
chemotherapy. The proportion of patients with complete response in the delayed phase by
treatment group at each cycle (cycles 2 to 6) is displayed in Figure 1. A limited number of
patients received treatment beyond cycle 6. During all cycles the CR rate in the delayed phase
was higher for AKYNZEO than for palonosetron. Antiemetic activity of AKYNZEO was
maintained throughout repeat cycles for those patients continuing in each of the multiple cycles.

Figure 1: Proportion of Patients with Complete Response in the Delayed Phase by

Treatment Group and Cycle in Study 2
Complete Response
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Additional clinical trials (Study 3 and Study 4) were conducted to support the efficacy of
AKYNZEO.

Study 3 (NCT01376297)

In a separate study, 309 patients undergoing initial and repeat cycles of chemotherapy (including
carboplatin, cisplatin, oxaliplatin, and doxorubicin regimens) received AKYNZEO; efficacy was
maintained throughout all cycles.

Study 4 (NCT01363479)

In a multicenter, multinational, randomized, active-controlled, double-blind, double-dummy,
parallel group, clinical non-inferiority study, the efficacy and safety of a single dose of oral
palonosetron 0.5 mg was compared to intravenous palonosetron 0.25 mg in cancer patients
scheduled to receive highly emetogenic cisplatin (=70 m g/m?) based chemotherapy. The purpose
of this study was to demonstrate that oral palonosetron 0.5 mg contributes to the efficacy of
AKYNZEOQ during the acute phase (first 24 hours after cancer chemotherapy) in the setting of
cisplatin based chemotherapy. A total of 739 patients (oral palonosetron n=370; intravenous
palonosetron n=369) received study medication.

The primary efficacy endpoint was complete response (CR) (defined as no emetic episode and no
use of rescue medication) within 24 hours (acute phase) after the start of cisplatin-based
chemotherapy administration. In the oral palonosetron arm, 89.4% of patients achieved a CR in
the acute phase compared to 86.2% of patients in the intravenous palonosetron arm, with a
difference of 3.2% (99% CIL: -2.7% to 9.2%). Non-inferiority of oral palonosetron versus
intravenous palonosetron was demonstrated since the lower limit of the two-sided 99% CI for the
difference in proportions of patients with CR was greater (i.e., closer to zero) than the
pre-defined non-inferiority margin set at -15%.

Study 5 (NCT02557035)

In a multicenter, multinational, randomized, active controlled, double blind, double dummy,
parallel group, clinical non-inferiority study, the efficacy and safety of a single dose of
intravenous palonosetron 0.25 mg administered over 30 minutes (infusion) was compared to
intravenous palonosetron 0.25 mg administered over 30 seconds (bolus) in cancer patients
scheduled to receive a HEC <chemotherapy regimen that included cisplatin administered as a
single IV dose of 70 mg/m?, cyclophosphamide 1500 mg/m?, carmustine (BCNU) >250mg/m?,
dacarbazine (DTIC) and mechloretamine (nitrogen mustard). The purpose of this study was to
demonstrate that intravenous palonosetron 0.25 mg administered over 30 minutes was non-
inferior to administration of intravenous palonosetron 0.25 mg administered over 30 seconds for
prevention of nausea and vomiting during the acute phase (first 24 hours after cancer
chemotherapy) in the HEC setting. A total of 425 patients (intravenous palonosetron infusion
n=214; intravenous palonosetron bolus n=211) received study medication and HEC and
completed the 0-24 h study period with no major protocal violations and were included in the Per
Protocol Population.

The primary efficacy endpoint was complete response (CR defined as no emetic episode and no
use of rescue medication) in the 24 hours (acute phase) after the start of the scheduled
chemotherapy. In the intravenous palonosetron infusion group, 82.7% of patients achieved CR in
the acute phase compared to 86.3% of patients in the intravenous palonosetron bolus group, with
a difference of -3.4% (99% CI: - 12.0% to 5.2%). Non-inferiority of administration of
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intravenous palonosetron over 30 minutes compared to administration of intravenous
palonosetron over 30 seconds was demonstrated since the lower limit of the two-sided 99% CI
for the difference in proportions of patients with CR was greater (i.e., closer to zero) than the
pre-defined non inferiority margin set at -15%.

16 HOW SUPPLIED/STORAGE AND HANDLING

Capsules

AKYNZEO (300 mg netupitant/0.5 mg palonosetron) capsules: hard gelatin capsules with white
body and caramel cap with “HE1” printed on the body. They are supplied as follows:

NDC # 69639-101-01: pack of one capsule in one blister
NDC # 69639-101-04: pack of four capsules (two capsules per blister strip).
Storage

AKYNZEO capsules should be stored at 20 °C to 25 °C (68 °F to 77 °F); excursions permitted
from 15 °C to 30 °C (59 °F to 86 °F) [see USP Controlled Room Temperature].

For Injection

AKYNZEO (235 mg fosnetupitant/0.25 mg palonosetron) for injection: sterile, white to off-
white lyophilized powder in single-dose vial for reconstitution.

NDC # 69639-102-01: pack of one vial
Storage

AKYNZEO for injection should be stored in carton, protected from light at 2° to 8°C (35.6 F to
46.4°F).

17 PATIENT COUNSELING INFORMATION

Advise patients to read the FDA-approved patient labeling (Patient Information).
Administration

Advise patients to take AKYNZEO capsules with or without food approximately 1 hour prior to
the start of chemotherapy [see Dosage and Administration (2.1)].

Hypersensitivity Reactions

Advise patients that hypersensitivity reactions, including anaphylaxis, may occur in patients
receiving AKYNZEO. Advise patients to seek immediate medical attention if any signs or
symptoms of a hypersensitivity reaction occur while taking AKYNZEO [See Warnings and
Precautions (5.1)].
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Serotonin Syndrome

Advise patients of the possibility of serotonin syndrome, especially with concomitant use of
AKYNZEO and another serotonergic agent such as medications to treat depression and
migraines. Advise patients to seek immediate medical attention if the following symptoms occur:
changes in mental status, autonomic instability, neuromuscular symptoms, with or without
gastrointestinal symptoms [see Warnings and Precautions (5.2)].

Pregnancy

Inform female patients of reproductive potential that AKYNZEO may cause fetal harm and to
inform their prescriber of a known or suspected pregnhancy [see Use in Specific Populations

8.1)].

Manufactured by Helsinn Birex Pharmaceuticals, Dublin, Ireland for Helsinn Healthcare SA,
Switzerland

Distributed by Helsinn Therapeutics (U.S.), Inc., Iselin, NJ 08830, under license of Helsinn
Healthcare SA, Switzerland

AKYNZEQ is a registered trademark of Helsinn Healthcare SA, Lugano, Switzerland
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Patient information
AKYNZEO® (a kin zee oh)
(netupitant and palonosetron) capsuies, for oral use
(fosnetupitant and palonosetron) for injection, for intravenous use

Read this Patient Information before you start receiving AKYNZEO and each time you are scheduled to receive
AKYNZEO. There may be new information. This information does not take the place of talking with your doctor about
your medical condition or your treatment.

What is AKYNZEO?

AKYNZEQ is a prescription medicine called an “antiemetic.” AKYNZEO is used in combination with the medicine
dexamethasone in people to help prevent the nausea and vomiting that happens right away or later with certain anti-
cancer medicines (chemotherapy).

itis not known if AKYNZEOQ is safe and effective in children under 18 years of age.

Before you take or receive AKYNZEO, tell your doctor about ali of your medical conditions, including if you:

¢ have had an allergic reaction to palonosetron or another medicine for nausea or vomiting.

¢ have liver problems.

¢ have kidney problems.

¢ are pregnant or plan to become pregnant. AKYNZEO may harm your unborn baby.

o are breastfeeding or plan to breastfeed. It is not known if AKYNZEO passes into your breast milk. You and your
doctor should decide if you will take AKYNZEO or breastfeed. You should not do both.

Tell your doctor about all of the medicines you take, including prescription and over-the-counter medicines,

vitamins, and herbal supplements,

AKYNZEO and certain other medicines can affect each other, causing serious side effects.

How will | take or receive AKYNZEO?

o Take AKYNZEO exactly as your doctor tells you to take it.

+ Take 1 AKYNZEO capsule by mouth, about 1 hour before you get your anti-cancer medicine (chemotherapy).

e AKYNZEO for injection will be given to you in your vein by L.V. (intravenous) infusion about 30 minutes before you
start your chemotherapy treatment.

¢ Take AKYNZEO capsule with or without food.

« |f you take too much AKYNZEO, call your doctor or go to the nearest hospital emergency room right away.

What are the possible side effects of AKYNZEO?

AKYNZEO may cause serious side effects, including:

« allergic reactions, such as anaphylaxis. Get emergency medical help right away if you get any of the following
symptoms of a serious allergic reaction with AKYNZEQ: hives, swollen face, trouble breathing, or chest pain.

« serotonin syndrome which can happen with AKYNZEO particularly with certain other medicines such as anti-
depressants and anli-migraine medicines and can lead to death.

o Stop taking AKYNZEO capsules and go to the nearest hospital emergency room right away if you get
any of the following symptoms of serotonin syndrome: agitation, hallucinations or other changes in
mental status, dizziness, fast heartbeat, sweating, low body temperature, shaking (tremors), unsteady
movements, muscle twitching (overactive reflexes), or seizures with or without nausea, vomiting, and
diarrhea.

The most common side effects of AKYNZEO capsules and injection include: headache, weakness, fatigue, upset
stomach, constipation, and skin redness.

These are not all the possible side effects of AKYNZEQ. Call your doctor for medical advice about side effects. You
may report side effects to FDA at 1-800-FDA-1088.

How should | store AKYNZEO capsules?
Store AKYNZEO at room temperature between 68°F to 77°F (20°C to 25°C).

General information about the safe and effective use of AKYNZEO

Medicines are sometimes prescribed for purposes other than those listed in a Patient Information leaflet. Do not use
AKYNZEO for a condition for which it was not prescribed. Do not give AKYNZEO to other people, even if they have the
same symptoms that you have. It may harm them. You can ask your doctor or pharmacist for information about
AKYNZEO that is written for health professionals.
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What are the ingredients in AKYNZEO capsules?

Active ingredients: netupitant and palonosetron hydrochloride

Inactive ingredients: butylated hydroxyanisole (BHA), croscarmellose sodium, gelatin, glycerin, magnesium stearate,
microcrystalline cellulose, mono- and di-glycerides of capryl/capric acid, polyglycery! dioleate, povidone K-30, purified
water, red iron oxide, silicon dioxide, sodium stearyl fumarate, sorbito!, sucrose fatty acid esters, titanium dioxide and
yeflow iron oxide. It may contain traces of medium-chain trigiycerides, lecithin, and denatured ethanol. AKYNZEQO may
contain small amounts of medium-chain triglycerides, lecithin, and denatured ethanol.

What are the ingredients in AKYNZEO for injection?

Active ingredients: fosnetupitant chloride hydrochoride and palonosetron hydrochloride

Inactive ingredients: mannitol, edetate disodium, sodium hydroxide, and hydrochloric acid may be added for pH
adjustment.

Manufactured by Helsinn Birex Pharmaceuticals, Dublin, ireland

for Helsinn Healthcare SA, Switzerland

Distributed by Helsinn Therapeutics (U.S.), Inc. Iselin, NJ 08830 under license of Helsinh Healthcare SA, Switzerland
AKYNZEOQ is a registered trademark of Helsinn Healthcare SA, Lugano, Switzerland

For more information, go to www.akynzeo.com

This Patient Information has been approved by the U.S. Food and Drug Administration. Approved: April 2018
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Food and Drug Administration
Silver Spring MD 20993

NDA 210493
NDA APPROVAL

Helsinn Healthcare SA

c/o August Consulting, Inc.

Attention: Craig Lehmann, PharmD.
Authorized Representative

515 Capital of Texas Highway, Suite 150
Austin, TX 78746

Dear Dr. Lehmann:

Please refer to your New Drug Application (NDA) dated April 20, 2017, received April 20,
2017, and your amendments, submitted under section 505(b) of the Federal Food, Drug, and
Cosmetic Act (FDCA) for Akynzeo (fosnetupitant and palonosetron) injection, 235 mg/0.25 mg.

This new drug application provides for the use of Akynzeo (fosnetupitant and palonosetron)
injection for prevention of acute and delayed nausea and vomiting associated with initial and
repeat courses of highly emetogenic cancer chemotherapy.

We have completed our review of this application, as amended. It is approved, effective on the
date of this letter, for use as recommended in the enclosed agreed-upon labeling text.

WAIVER OF HIGHLIGHTS SECTION
We are waiving the requirements of 21 CFR 201.57(d)(8) regarding the length of Highlights of
prescribing information. This waiver applies to all future supplements containing revised

labeling unless we notify you otherwise.

CONTENT OF LABELING

As soon as possible, but no later than 14 days from the date of this letter, submit the content of
labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format using the FDA
automated drug registration and listing system (eLIST), as described at

http://www fda.gov/ForIndustry/DataStandards/StructuredProductlabeling/default.htm. Content
of labeling must be identical to the enclosed labeling (text for the prescribing information, text
for the patient package insert). Information on submitting SPL files using eLIST may be found
in the guidance for industry SPL Standard for Content of Labeling Technical Qs and As,
available at
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/U

CM072392 pdf
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The SPL will be accessible via publicly available labeling repositories.
CARTON AND IMMEDIATE CONTAINER LABELS

Submit final printed carton and immediate container labels that are identical to the enclosed
carton and immediate container labels and carton and immediate container labels submitted on
December 14, 2017 and March 12, 2018, as.soon as they are available, but no more than 30 days
after they are printed. Please submit these labels electronically according to the guidance for
industry titled Providing Regulatory Submissions in Electronic Format — Certain Human
Pharmaceutical Product Applications and Related Submissions Using the eCTD Specifications
(May 2015, Revision 3). For administrative purposes, designate this submission “Final Printed
Carton and Container Labels for approved NDA 210493.” Approval of this submission by
FDA is not required before the labeling is used.

ADVISORY COMMITTEE

Your application for Akynzeo (fosnetupitant and palonoseétron) injection was not referred to an
FDA advisory committee because the application did not raise significant safety or efficacy
issues that were unexpected for a drug of this class.

REQUIRED PEDIATRIC ASSESSMENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of
administration are required to contain an assessment of the safety and effectiveness of the
product for the claimed indication(s) in pediatric patients unless this requirement is waived,
deferred, or inapplicable.

We are deferring submission of your pediatric studies until December 2024, because this product
is ready for approval for use in adults and the pediatric studies have not been completed.

Your deferred pediatric studies required under section S05B(a) of the Federal Food, Drug, and
Cosmetic Act are required postmarketing studies. The status of these postmarketing studies must
be reported annually according to 21 CFR 314.81 and section 505B(a)(3)(C) of the Federal Food,
Drug, and Cosmetic Act. These required studies are listed below.

3292-1  An 8-week GLP toxicology study with fertility evaluation in neonatal rats treated
with fosnetupitant (pro-netupitant) alone.

Final Protocol Submission: 06/2020

Study Completion: 06/2021
Final Report Submission:  09/2021
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3292-2  An open-label, pharmacokinetic and safety study of intravenous fosnetupitant/
palonosetron combination in pediatric cancer patients ages 0-17 years for the
prevention of nausea and vomiting associated with emetogenic chemotherapy.

Final Protocol Submission:  01/2022
Study Completion: 07/2024
Final Report Submission: 12/2024

Submit the protocol(s) to your IND 115191, with a cross-reference letter to this NDA.

Reports of these required pediatric postmarketing studies must be submitted as a new drug
application (NDA) or as a supplement to your approved NDA with the proposed labeling
changes you believe are warranted based on the data derived from these studies. When
submitting the reports, please clearly mark your submission "SUBMISSION OF REQUIRED
PEDIATRIC ASSESSMENTS" in large font, bolded type at the beginning of the cover letter of
the submission.

POSTMARKETING COMMITMENTS SUBJECT TO REPORTING REQUIREMENTS
UNDER SECTION 506B

We remind you of your postmarketing commitments:

3292-3  Invitro study to evaluate the inhibition potential of fosnetupitant towards
MATE2-K.

The timetable you submitted on January 10, 2018, states that you will conduct this study
according to the following schedule:

Draft Protocol Submission:  10/2018
Final Protocol Submission: 01/2019
Study Completion: 01/2020
Final Report Submission: 07/2020

3292-4  Invitro study to evaluate the potential of fosnetupitant to be a substrate for P-
gp/MDR1, BCRP, BSEP, MATE1, MATE2-K, OAT], OAT3, OCT1, and OCT2.

The timetable you submitted on January 10, 2018, states that you will conduct this study
according to the following schedule:

Draft Protocol Submission:  10/2018
Final Protocol Submission: 01/2019
Study Completion: 01/2020
Final Report Submission: ~ 07/2020
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Submit clinical protocols to your IND 115191 for this product. Submit nonclinical and
chemistry, manufacturing, and controls protocols and all postmarketing final reports to this
NDA. In addition, under 21 CFR 314.81(b)(2)(vii) and 314.81(b)(2)(viii) you should include a
status summary of each commitment in your annual report to this NDA. The status summary
should include expected summary completion and final report submission dates, any changes in
plans since the last annual report, and, for clinical studies, number of patients entered into each
study. All submissions, including supplements, relating to these postmarketing commitments
should be prominently labeled “Postmarketing Commitment Protocol,” “Postmarketing
Commitment Final Report,” or “Postmarketing Commitment Correspondence.”

PROMOTIONAL MATERIALS

You may request advisory comments on proposed introductory advertising and promotional
labeling. To do so, submit, in triplicate, a cover letter requesting advisory comments, the
proposed materials in draft or mock-up form with annotated references, and the prescribing
information, Medication Guide, and patient PI (as applicable) to:

OPDP Regulatory Project Manager

Food and Drug Administration

Center for Drug Evaluation and Research
Office of Prescription Drug Promotion
5901-B Ammendale Road

Beltsville, MD 20705-1266

Alternatively, you may submit a request for advisory comments electronically in eCTD format.
For more information about submitting promotional materials in eCTD format, see the draft
Guidance for Industry (available at:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformati on/Guidances/U

CM443702.pdf ).

As required under 21 CFR 314.81(b)(3)(i), you must submit final promotional materials, and the
prescribing information, at the time of initial dissemination or publication, accompanied by a
Form FDA 2253. Form FDA 2253 is available at
http://www.fda.gov/downloads/AboutFDA/ReportsMan‘ualsForms/F orms/UCMO083570.pdf.
Information and Instructions for completing the form can be found at
http://www.fda.gov/downloads/AboutFDA/ReportsManual sForms/Forms/UCM375154.pdf. For
more information about submission of promotional materials to the Office of Prescription Drug
Promotion (OPDP), see http://www.fda.gov/AboutFDA/CentersOfﬁces/CDER/ucm090]42.htm.

REPORTING REQUIREMENTS

We remind you that you must comply with reporting requirements for an approved NDA
(21 CFR 314.80 and 314.81).
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MEDWATCH-TO-MANUFACTURER PROGRAM

The MedWatch-to-Manufacturer Program provides manufacturers with copies of serious adverse
event reports that are received directly by the FDA. New molecular entities and important new
biologics qualify for inclusion for three years after approval. Your firm is eligible to receive
copies of reports for this product. To participate in the program, please see the enrollment
instructions and program description details at
http://www.fda.gov/Safety/MedWatch/HowToReport/ucm166910.htm.

POST APPROVAL FEEDBACK MEETING

New molecular entities and new biologics qualify for a post approval feedback meeting. Such
meetings are used to discuss the quality of the application and to evaluate the communication
process during drug development and marketing application review. The purpose is to learn
from successful aspects of the review process and to identify areas that could benefit from
improvement. If you would like to have such a meeting with us, call the Regulatory Project
Manager for this application.

If you have any questions, call Mary Chung, Regulatory Project Manager, at (301) 796-0260.
Sincerely,
{See appended electronic signature page}
Julie Beitz, M.D.
Director

Office of Drug Evaluation III
Center for Drug Evaluation and Research

Enclosure(s):
Content of Labeling
Carton and Container Labeling
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

/s/

JULIE G BEITZ
04/19/2018
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Dexamethasone Mean Plasma Concentrations Versus Time,
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1
COMPOSITIONS AND METHODS FOR
TREATING CENTRALLY MEDIATED
NAUSEA AND VOMITING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 13/077,462, filed Mar. 31, 2011, which is a continuation
of International Application No. PCT/IB2010/003106, filed
Nov. 18, 2010, which claims priority to U.S. Provisional
Application No. 61/262,470, filed Nov. 18, 2009, and U.S.
Provisional Application No. 61/382,709, filed Sep. 14, 2010.
All of the above applications are hereby incorporated herein
by reference in their entirety.

FIELD OF THE INVENTION

The present invention relates to the use of centrally acting
NK, antagonists to treat nausea and vomiting, particular nau-
sea and vomiting induced by highly emetogenic chemo-
therapy, and to the treatment of such nausea and vomiting
over multiple consecutive days. The present invention also
relates to combined oral dosage forms of palonosetron and
netupitant.

BACKGROUND OF THE INVENTION

With the development of the 5-HT, antagonist in the early
1990s, there emerged new strategies in the medical commu-
nity to better control nausea and vomiting caused by various
medical procedures, including chemotherapy (CINV), sur-
gery (PONV), and radiation therapy (RINV). When added to
steroids such as dexamethasone, several 5-HT, antagonists
have been demonstrated to significantly improve the standard
of life for patients undergoing emetogenic medical proce-
dures. Examples of 5-HT, antagonists include ondansetron,
marketed by GlaxoSmithKline, and palonosetron, developed
by Helsinn Healthcare.

Palonosetron hydrochloride has recently emerged as a
highly efficacious anti-navseant and anti-emetic agent. See
PCT publications WO 2004/045615 and 2004/073714 from
Helsinn Healthcare. Palonosetron hydrochloride is sold in the
United States as a sterile injectable liquid under the ALOXI®
brand, in sterile unit dose vials containing 0.075 or 0.25 mg.
of palonosetron hydrochloride. Palonosetron hydrochloride
also is also sold as an orally administered soft-gel dosage
form containing 0.5 mg. of palonosetron hydrochloride.

The official chemical name for palonosetron hydrochloride
is  (3aS)-2-[(S)-1-Azabicyclo(2.2.2]oct-3-y1]-2,3,3a,4,5,6~
hexahydro-1-oxo-1Hberiz{de]isoquinoline  hydrochloride
(CAS No. 119904-90-4); its empirical formula is
C,5H,4N,O.HCI, and its molecular weight is 332.87. The
compound is represented by the following chemical struc-
ture:

<HCI

Methods of synthesizing palonosetron are described in U.S.
Pat. Nos. 5,202,333 and 5,510,486. Pharmaceutically accept-
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ably dosage forms are described in PCT publications WO
2004/067005 and WO 2008/049552 from Helsinn Health-
care.

NK, antagonists have also recently emerged as a tool for
combating nausea and vomiting from emetogenic medical
proceduires. Most recently, aprepitant was approved by the
Food and Drug Administration (“FDA”) for use in combina-
tion with other anti-emetic agents for the prevention of nausea
and vomiting from moderately and highly emetogenic che-
motherapy. However, it quickly became apparent that aprepi-
tant’s effect was limited principally to vomiting—not nau-
sea—and that aprepitant did not provide as much benefit
during the acute phase of CINV. When tested against nausea
in humans, aprepitant was unable to induce a significant
reduction in the incidence or severity of nausea following
moderately or highly emetogenic chemotherapy when com-
pared to a 5-HT, antagonist alone. See FDA Approved Label-
ing for Emend®. Thus, while aprepitant is approved by FDA
for the prevention of nausea and vomiting in humans, this
indication is somewhat misleading because aprepitant did not
reduce nausea in the clinical trials preformed for aprepitant
more than nausea controlled by the other components of the
anti-emetic regimen. In addition, the results reported in Grun-
berg et al.,, SUPPORT CANCER CARE (2009) 17:589-594,
from a combined treatment of aprepitant and palonosetron,
were far from promising,

Merck & Co. markets aprepitant, as EMEND® in the
United States. The product is approved in a capsule dosage
form, and is marketed for the prevention of CINV (acute and
delayed) in combination with other anti-emetic ageats such as
ondansetron and metoclopramide. The product reportedly
has aterminal half-life of from 9 to 13 hours. While aprepitant
has demonstrated some effect against nausea, its effects have
been inconsistent. Casopitant is another NK; antagonist that
has been tested against nausea and vomiting in humans. A
clinical study of casopitant is discussed in Therapeutics and
Clinical Risk Management 2009:5 pp 375-384 to Ruhimann
et al. arid Drug Metabolism and Disposition, vol. 37, No. 8,
2009, pp. 1635-1645 to Pellegatti et al. As reported by Ruhl-
mann et al. in THERAPEUTICS AND CLINICAL RISK
MANAGEMENT, 2009:5 375-384, casopitant had no statis-
tically significant effect against nausea when administered in
response to moderately emetogenic chemotherapy, and even
induced nausea as a side effect. Casopitant has the formula
(2R ,4S)-4-(4-acetylpiperazin-1-yl)-N-{(1R)-1-{3,5-bis(trif-
luoromethyl)phenyljethyl }-2-(4-fluoro-2-methylphenyl)-N-
methylpiperidine-1-carboxamide, and the below chemical
structure:

CF
0,

HyC

Netupitant is another selective NK, receptor antagonist
nunder development by Helsinn Healthcare, having the for-
mula  2-[3,5-bis(trifluoromethyl)phenyl]-N,2-dimethyl-N-
[4-(2-methylphenyl)-6-(4-methylpiperazin-1 -yl )pyridin-3-
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yllpropanamide, or Benzeneacetamide, N,a,a-trimethyl-N-
[4-(2-methylphenyl)-6-(4-methyl-1-piperazinyl)-3-
pyridiny1]-3,5-bis(trifluoromethyl)-, and the below chemical
structure:

HsC
SN /\| CFs
.

0

oW
2N CF,

| CH;
HiC CH, CH,

Methods of synthesizing and formulating netupitant and its
prodrugs are described in U.S. Pat. Nos. 6,297,375, 6,719,996
and 6,593,472 to Hoffmann La Roche.

Other representative NK, antagonists include ZD4974 (de-
veloped by AstraZeneca), CGP49823 (developed by Ciba-
Geigy), Lanepitant and LY 686017 (developed by Eli Lilly),
FK888 (developed by Fujisawa), Vofopitant, Vestipitant and
Orvepitant (developed by GlaxoSmithKline), Befetupitant
(developed by Hoffmann-La Roche), R116031 (developed by
Janssen), L-733060 and L-736281 (developed by Merck),
TKA731, NKP608 and DNK333 (developed by Novartis),
CP-96345, CP-99994, CP-122721, CJ-17493,CJ-11974 and
CJ-11972 (developed by Pfizer), RP67580 and Dapitaat (de-
veloped by Rhone-Poulenc Rorer), Nolpitantium and
SSR240600 (developed by Sanofi-Aventis), SCH388714 and
Rolapitant (developed by Schering-Plough), TAK637 (devel-
oped by Takeda), HSP117 (developed by Hisamitsu),
KRP103 (developed by Kyorin Pharm) and SLV317 (devel-
oped by Solvay). Chemical structures of the above-men-
tioned NK, antagonists are shown below and discussion of
those compounds as well as other NK, antagonists is present
in Expert Opin. Ther. Patents (2010) 20(8), pp 1019-1045 by
Huang et al.

The background of U.S. Pat. No. 6,297,375 suggests that
NK, antagonists are useful for treating a variety of conditions
in which substance P (the natural ligand for the NK, receptor)
is active. These conditions include depression, pain (espe-
cially pain resulting from inflammatory conditions such as
migraine, rhevmatoid arthritis, asthma, and inflammatory
bowel disease), central nervous system (CNS) disorders such
as Parkinson’s disease and Alzheimer’s disease, headache,
anxiety, multiple sclerosis, attenuation of morphine with-
drawal, cardiovascular changes, oedema, chronic inflamma-
tory diseases such as rheumatoid arthritis, asthma/bronchial
hyperreactivity and other respiratory diseases including aller-
gic rhinitis, inflammatory diseases of the gut including ulcer-
ative colitis and Crohn’s disease, ocular injury and ocular
inflammatory diseases. The background even mentions
motion sickness and vomiting, but fails to call out nausea
specifically.

Accordingly, there is a need in the art for more effective
treatments of nausea and vomiting, particularly nausea and
vomiting emanating from chemotherapy, radiotherapy and
surgery. In addition, given the prolonged incidence of nausea
and vomiting induced by these emetic events, there is a need
for treating such nausea and vomiting for a prolonged period
of time. Further, there is a need for the development of dosage
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forms to reduce drug-drug interaction, improve stability, and
potentiate effects of each component of the combined dosage
forms.

OBJECTS OF THE INVENTION

Accordingly, it is an object of the invention to provide new
methods for treating or preventing nausea and vomiting using
an NK, antagonist, particularly netupitant.

It is another object of the invention to provide methods for
treating or preventing nausea and vomiting in patients under-
going chemotherapy, radiotherapy, or surgery.

Still another object of the invention is to augment existing
treatments for CINV, RINV or PONV by steroids and 5-HT,
antagonists, and thereby provide additional protection
against both nausea and vomiting, especially during the acute
and delayed phases.

Anothér object of the invention is to provide a single com-
bined dose of netupitant and a 5-HT, antagonist and to the use
of that single dose without further dosing, for the treatment of
nausea and vomiting during the acute and delayed phases of
CINV, RINV or PONV.

It is another object to provide novel methods to treat nau-
sea, vomiting, and other undesirable effects from moderately
emetogenic and highly emetogenic chemotherapy (“MEC
and HEC”), especially HEC, during the acute and delayed
phases following such treatments.

Tt is another object to provide novel dosage forms to reduce
drug-drug interaction, improve stability, enhance bioavail-
ability and potentiate therapeutic effect of each component of
the combined dosage forms comprising netupitant and/or
5-HT, antagonist and/or dexamethasone, in treating or pre-
venting nausea and vomiting,.

SUMMARY OF THE INVENTION

After éxtensive testing into the clinical effects of netupi-
tant, it has unexpectedly been discovered that netupitant is
active against nausea, and that a single dose of netupitant is
able to treat nausea and vomiting in response to highly and
moderately emetogenic chemotherapy for five consecutive
days. It has also been discovered, quite unexpectedly, that
netupitant exhibits unique binding habits to NK| receptors in
the brain. In particular, it has been discovered that netupitant
binds to NK, receptors in the striatum in a long-lasting man-
ner, and that less than 20 or 30% of netupitant is released from
striatwn NK, receptors even ninety-six hours after adminis-
tration. This is in stark contrast to aprepitant, in which recep~
tor binding drops swiftly over time, and must be dosed repeat-
edly if emesis control is desired throughout the delayed
phase; and which shows no meaningful effect against nausea.

These discoveries have led to the development of a unique
dosing regimen to treat nausea during the first day after an
emesis-inducing event, in addition to the second, third, fourth
and fifth days after such induction. Therefore, in one embodi-
ment the invention provides a method of treating nausea and
vomiting for a period of five consecutive days in a patient in
need thereof, comprising administering to said patient netu-
pitant or a pharmacentically acceptable salt thereof in an
amount Which is therapeutically effective against nausea and
vomiting during the acute and delayed phases, and which is
effective to enter the systemic circulation, cross the blood
brain barrier and occupy at least 70% of NK, receptors in the
striatum seventy-two hours after said administration.

In another embodiment, the netupitant is combined with
other anti-emetic agents, including a 5-HT; antagonist such
as palonosetron and a corticosteroid such as dexamethasone,
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in 2 manner that results in even greater efficacy against nau-
sea. It has been discovered that palonosetron is much more
effective in combinations with netupitant than it is in combi-
nation with aprepitant, as reported by Grunberg et al., Support
Cancer Care (2009) 17:589-594. In addition, palonosetron
shows an improved pharmacokinetic profile (e.g., better bio-
availability) when palonosetron is in combination with netu-
pitaat as opposed to palonosetron in single dose administra-
tion. Based on these discoveries, solid oral dosage forms have
been developed that combine netupitant or another NK,
antagonist and palonosetron for the treatment of acute and
delayed emesis.

It has also been discovered that netupitant potentiates the
effect of dexamethasone, such that the dexamethasone is
effective even when administered at sub-therapeutic doses
(i.e. doses at which the dexamethasone would be ineffective if
administered by itself). Therefore, in another embodiment the
invention provides a combination therapy for treating nausea
and vomiting for five consecutive days in a patient in need
thereof, consisting essentially of:

Day 1 netupitant—administering to said patient on day one
netupinant or a pharmaceutically acceptable salt thereof,
in an amount which is therapeutically effective against
nausea and vomiting during the acute and delayed
phases, and which is effective to enter the systemic
circulation, cross the blood brain barrier and occupy at
least 70% of NK, receptors in the striatum seventy-two
hours after said administration;

Day 1 palonosetron—administering to said patient on day
one a therapeutically effective amount of a 5-HT,
antagonist (preferably palonosetron) effective to treat
said nausea and vomiting during the acute and delayed
phases;

Day 1 dexamethasone—administering to said patient on
day one a first dose of dexamethasone which is ineffec-
tive against nansea and vomiting when administered
alone, but effective against nausea and vomiting when
administered in combination with said netupitant and
palonosetron, wherein said first dose comprises from 50
to 70% of a minimum effective dose when administered
alone; and

Days 2-5 dexamethasone—when the patient is undergoing,
highly emetogenic chemotherapy, administering to said
patient, on days two, three and four, a second dose of
dexamethasone which is ineffective against nausea and
vomiting when administered alone, but effective against
nausea and vomiting when administered in combination
with said netupitant, wherein said second dose com-
prises from 40 to 60% of a minimum effective dose when
administered alone on days two, three and four.

The dosage forms are extremely versatile and stable owing
to their unique design and formulation. This versatility and
stability is accomplished by formulating the NK1 antagonist
and palonosetron in separate dosage forms and combining the
dosage forms in one capsule. Thus, for example, the pal-
onosetron can be formulated in a small gel-cap at a dose of
around 0.5 mg, and the netupitant or other NK1 antagonist
formulated in a tablet at a dose of about 100 to 150 mg. A
capsule can then be filled with one or more palonosetron
gel-caps and one or more netupitant (or other NK1 antago-
nist) tablets, depending on the therapeutic objective for the
product. Because the palonosetron and NK1 antagonist are in
separate dosage units, they can be formulated without regard
to the stability of the other, and without degradation to by-
products, for instance (38)-3-[(3aS)-1-0%0-2,3,32,4,5,6-
hexahydro-1H-benzo(de]isoquinoline-2-yI}-1-azoniabicy-

clo[2.2.2]octan-1-0late, a degradation by-product of
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palonosetron. As a result, the presently discovered dosage
forms offer advantages, such as, reducing drug-drug interac-
tion, improving stability, and potentiating effects of each
component of the dosage forms in treating or preventing
emesis.

Thus, in one embodiment the invention provides an orally
administered dosage form comprising a combination of pal-
onosetron and an NK1 antagonist (preferably netupitant), or a
pharmaceutically acceptable salt or prodrug thereof.

In another embodiment the invention provides an orally
administered capsule dosage form comprising (a) an outer
shell; (b) one or more tablets housed within said outer shell,
each comprisingan NK1 antagonist (preferably netupitant) or
a pharmaceutically acceptable salt or prodrug thereof and one
or more pharmaceutically acceptable excipients; and (¢) one
or more soft-gel capsules housed within the outer shell, each
comprising palonosetron or a pharmaceutically acceptable
ester or prodrug thereof and one or more pharmaceutically
acceptable excipients; wherein said dosage form comprises
(3S)-3-[(3aS)-1-0x0-2,3,3a,4,5,6-hexahydro-1H-benzo[de]
isoquinoline-2-yl}-1-azoniabicyclo[2.2.2]octan-1-olate in an
amount that does not exceed 3 wt. %.

In still other embodiments the invention provides methods
of treating acute and delayed-onset emesis by administering
the dosage forms of the present invention to 2 human in need
thereof, preferably shortly before the emesis inducing event.

Additional embodiments and advantages of the invention
will be set forth in part in the description which follows, and
in part will be obvious from the description, or may be learned
by practice of the invention. The embodiments and advan-
tages of the invention will be realized and attained by means
of the elements and combinations particularly pointed out in
the appended claims. It is to be understood that both the
foregoing general description and the following detailed
description are exemplary and explanatory only and are ot
restrictive of the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate several
embodiments of the invention and together with the descrip-
tion, serve to explain the principles of the invention.

FIG. 1 depicts a capsule containing one soft-gel capsule of
palonasetron and three tablets of netupitaat.

FIG. 2 is a two dimensional graph plotting the pharmaco-
kinetic profile of netupitant in humans following oral admin-
istration of netupitant alone and netupitant together with pal-
onosetron.

FIG. 3 is a two dimensional graph plotting the pharmaco-
kinetic profile of palonosetron in humans following oral
administration of palonosetron alone and palonosetron
together with netupitant.

FIG. 4 is a two dimensiopal graph plotting mean plasma
concentrations of dexamethasone over time following admin-
istration with and without netupitant.

FIG. § contains two bar graphs that depict the average NK
receptor occupancy at 6, 24, 48, 72 and 96 hours after a single
oral dose of 100, 300 and 450 mg. netupitant (N=2 for each
dose) in striatum and occipital cortex, as measured using
positron emission topography.

DETAILED DESCRIPTION OF THE INVENTION

The present invention may be understood more readily by
reference to the following definitions and detailed description
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of preferred embodiments of the invention and the non-lim-
iting Examples included therein.
Definitions and Use of Terms

When the singular forms “a,” “an” and “the” or like terms
are used herein, they will be understood to include plural
referents unless the context clearly dictates otherwise. Thus,
for example, reference to “‘a pharmaceutical carrier” includes
mixtures of two or more such carriers, and the like. The word
“or” or like terms as used herein means any one member of a
particular list and also includes any combination of members
of that list.

When used herein the term “about” or “ca.” will compen-
sate for vanability allowed for in the pharmaceutical industry
and inherent in pharmaceutical products, such as differences
in product strength and bioavailability due to manufacturing
variations and time-induced product degradation. The term
allows for any variation which in the practice of pharmaceu-
ticals would allow the product being evaluated to be consid-
ered pharmaceutically equivalent or bioequivalent, or both if
the context requires, to the recited strength of a claimed
product.

Throughout the description and claims of this specifica-
tion, the word “comprise” and variations of the word, such as
“comprising” and “comprises,” means “including but not lim-
ited to,” and is not intended to exclude, for example, other
additives, components, integers or steps.

As used herein, the term “Pharmaceutically acceptable”
means that which is useful in preparing a pharmaceutical
composition that is generally safe, non-toxic and neither bio-
logically nor otherwise undesirable and includes that which is
acceptable for veterinary use as well as human pharmaceuti-
cal use. In addition, the term “pharmaceutically acceptable
salt” refers to a salt of a compound to be administered pre-
pared from pharmaceutically acceptable non-toxic acids.
Examples of suitable inorganic acids are hydrochloric, hydro-
bromic, hydroiodic, nitric, sulfuric, and phosphoric. Suitable
organic acids may be selected from aliphatic, aromatic, car-
boxylic and sulfonic classes of organic acids, examples of
which are formic, acetic, propionic, succinic, camphorsul-
fonic, citric, fumaric, gluconic, isethionic, lactic, malic,
mucic, tartaric, para-toluenesulfonic, glycolic, glucuronic,
maleic, furoic, glutamic, benzoic, anthranilic, salicylic, phe-
nylacetic, mandelic, embonic (pamoic), methanesulfonic,
ethanesuifonic, pantothenic, benzenesulfonic (besylate),
stearic, sulfanilic, alginic, galacturonic, and the like.

Pharmaceutically acceptable salts of palonosetron include
palonosetron hydrochloride. Pharmaceutically acceptable
pro-drugs of netupitant include those described in U.S. Pat.
Nos. 6,593,472, 6,747,026 and 6,806,370, including the
N-oxide of netupitant. The contents of these publications are
incorporated herein by reference. When a molecule is
referred to herein in its base or salt form, it will be understand
also to encompass other pharmaceutically acceptable salt
forms of the molecule.

As used herein, “therapeutically effective amount™ refers
to an amount sufficient to elicit the desired biological
response. The therapeutically effective amount or dose will
depend on the age, sex and weight of the patient, and the
current medical condition of the patient. The skilled artisan
will be able to determine appropriate dosages depending on
these and other factors in addition to the present disclosure.

The minimum effective dose of dexamethasone, when used
to treat CINV induced by highly emetogenic chemotherapy,
has been demonstrated to be 20 mg. administered orally or by
injection on day one, and sixteen mg. administered orally or
by injection on days two, three and four. Jordan et al., THe
Oncoroaist, Vol. 12, No. 9, 1143-1150, September 2007.
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When used to treat CINV induced by moderately emetogenic
chemotherapy, the minimum effective dose of dexametha-
sone is 20 mg. administered orally or by injection on day one,
and zero mg. on days two, three and four.

The terms “treating” and “treatment,” when used herein,
refer to the medical management of a patient with the intent to
cure, ameliorate, stabilize, or prevent a disease, pathological
condition, or disorder. This term includes active treatment,
that is, treatment directed specifically toward the improve-
ment of a disease, pathological condition, or disorder, and
also includes causal treatment, that is, treatment directed
toward removal of the cause of the associated disease, patho-
logical condition, or disorder. In addition, this term includes
palliative treatment, that is, treatment designed for the relief
of symptoms rather than the curing of the disease, pathologi-
cal condition, or disorder; preventative treatment, that is,
treatment directed to minimizing or partially or completely
inhibiting the development of the associated disease, patho-
logical condition, or disorder; and supportive treatment, that
is, treatment employed to supplement another specific
therapy directed toward the improvement of the associated
disease, pathological condition, or disorder.

As used herein, the term “significantly” refers to a level of
statistical significance. The level of statistical significant can
be, for example, of at least p<0.05, of at least p<0.01, of at
least p<0.005, or of at least p<0.001. Unless otherwise speci-
fied, the level of statistical significance is p<0.05. When a
measurable result or effect is expressed or identified herein, it
will be understood that the result or effect is evaluated based
upon its statistical significance relative to a baseline. In like
manner, when a treatment is described herein, it will be under-
stood that the treatment shows efficacy to a degree of statis-
tical significance.

5-HT, antagonists include the various setrons such as, for
example, palonosetron, ondansetron, dolasetron, tropisetron,
and granisetron, and their pharmaceutically acceptable salts.
A preferred 5-HT), antagonist is palonosetron, especially its
hydrochloride salt.

“Highly emetogenic chemotherapy” refers to chemo-
therapy having a high degree of emetogenic potential, and
includes chemotherapy based on carmustine, cisplatin, cyclo-
phosphamide>1500 mg/m? dacarbazine, dactinomycin,
mechlorethamine, and streptozotocin.

“Moderately emetogenic chemotherapy” refers to chemo-
therapy having a moderate degree of emetogenic potential,
and includes chemotherapy based on carboplatin, cyclophos-
phamide<1500 mg/m?, cytarabine>1 mg/m?, daunorubicin,
doxorubicin, epirubicin, idarubicin, ifosfamide, irinotecan,
and oxaliplatin.

Acute emesis refers to the first twenty-four hour period
following an emesis-inducing event. Delayed emesis refers to
the second, third, fourth and fifth twenty-four hour periods
following an emesis-inducing event. When a treatment is said
to be effective during the delayed phase, it will be understood
to mean that the effectiveness of the treatment is statistically
significant during the entire delayed phase, regardless of
whether the treatment is effective during any particular
twenty-four hour period of the delayed phase. It will also be
understood that the method can be defined based upon its
effectiveness during any one of the tweaty-four hour periods
of the delayed phase. Thus, unless otherwise specified, any of
the methods of treating nausea and/or vomiting during the
delayed phases, as described herein, could also be practiced
to treat nausea and/or vomiting during the second, third,
fourth or fifth twenty-four hour periods following an emesis
inducing event, or an combination thereof.
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When ranges are given by specifying the lower end of a
range separately from the upper end of the range, it will be
understood that the range can be defined by selectively com-
bining any one of the lower end variables with any one of the
upper end variables that is mathematically possible.
Methods of Treatment

As noted above, the invention is premised on several
unique discoveries, and provides the following independent
methods that can be practiced according to the present inven-
tion, including:

In a first principal embodiment, the invention provides a
method of treating nausea and vomiting for a period of five
consecutive days in a patient in need thereof, comprising
administering to said patient netupitant or a pharmaceutically
acceptable salt thereof in an amount which is therapentically
effective to treat nausea and vomiting during the acute and
delayed phases, which enters the systemic circulation,
crosses the blood brain barrier and occupies at least 70% of
NK, receptors in the striatum seventy-two hours after said
administration.

In a second principal embodiment, the invention provides a
combination therapy for treating nausea and vomiting for five
consecutive days in a patient in need thereof, comprising:

(i) administering to said patient on day one netupitant or a
pharmaceutically acceptable salt thereof, in an amount which
is therapeutically effective to treat nausea and vomiting dur-
ing the acute and delayed phases, which enters the systemic
circulation, crosses the blood brain barrier and occupies at
least 70% of NK, receptors in the striatum seventy-two hours
after said administration;

(ii) administering to said patient on day one a therapeuti-
cally effective amount of a 5-HT antagonist (preferably pal-
onosetron, more preferably 0.5 mg. of oral palonosetron as
palonosetron hydrochloride) effective to treat said navsea and
vomiting during the acute and delayed phases;

(iii) administering to said patient on day one a first dose of
dexamethasone which is ineffective against nausea and vom-
iting when administered alone, but effective against nausea
and vomiting when administered in combination with said
netupitant and palonosetron, wherein said first dose com-
prises from 50 to 70% of a minimum effective dose when
administcred alone; and

(iv) if the patient is undergoing highly emetogenic chemo-
therapy, administering to said patient, on days two, three and
four, a second dose of dexamethasone which is ineffective
against nausea and vomiting when administered alone, but
effective against nausea and vomiting when administered in
combination with said netupitant, wherein said second dose
comprises from 40 to 60% of a minimum effective dose when
administered alone on days two, three and four.

Various sub-embodiments are envisaged for these princi-
pal embodiments. For example, the netupitant can be admin-
istered as a free base or a pharmaceutically acceptable salt
thereof, but is preferably administered as the free base. In
addition, the netupitant is preferably administered in an
amount ranging from about 50 to about 500 mg., from about
200 to about 400 mg., and preferably about 300 mg,., based on
the weight of the free base. A preferred route of administra-
tion for the netupitant is oral. In terms of binding to NK,
receptors, the netupitant preferably binds to atleast 80 oreven
85% of NK, receptors in the striatum seventy-two hours after
administration. As of ninety six hours after administration,
the netupitant preferably binds less than 70, 60, 50 or even
40% of said NK, receptors.

The methods of the present invention are all ¢ffective at
treating or preventing nausea and vomiting induced by
numerous events, including chemotherapy induced nausea
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and vomiting (“CINV”), from moderately or highly emeto-
genic chemotherapy, radiation therapy induced nausea and
vomiting (“RINV™), and post-operative nausea and vomiting
(“PONV”). The method is preferably performed shortly
before the emesis inducing event (i.e. no more than 1 or 2
hours before the event). The methods may be used to treat
nausea and vomiting during the acute phase of emesis, or
during the delayed phase.

The drugs specified by the individual embodiments may be
administered by any suitable dosing regimen, as is well
known in the art, but in a preferred embodiment the netupi-
tant, 5-HT, antagonist and steroid are administered orally. A
preferred oral dose of palonosetron ranges from about 0.075
to about 1.0 mg, or from about 0.25 to about 0.75 mg, but is
preferably about 0.5 mg. A preferred oral dose of netupitant
ranges from about 50 to 500 mg, or from about 200 to about
400 mg, but is preferably about 300 mg. A preferred dose of
corticosteroid, preferably dexamethasone, is 12 mg adminis-
tered orally or via injection on the first day of treatment, and
8 mg administered orally or via injection ou the second, third
and fourth days after said treatment.

It will be further undersiood that the netupitant can be
administered in prodrug form, in which case the invention
will provide a method of treatment by inducing plasma levels
of netupitant, and in each case the plasma level of netupitant
induced by the prodrug administration will correspond to the
level attained by the administration of netupitant or its phar-
maceutically acceptable salt, in the doses and routes of
administration described herein.

Pbarmaceutical Compositions

Various pharmaceutical compositions can be developed
that make use of the combinations described herein. The
composition can be administered by any appropriate route,
for example, orally, parenterally, or intravenously, in liquid or
solid form.

Preferred modes of administrations of the active com-
pounds are injectable and/or oral. These compositions will
generally include an inert diluent or an edible carrier. They
may be enclosed in gelatin capsules (for oral use) or com-
pressed into tablets (for oral or buccal use) or formulated into
troches (for buccal use). For these purposes, the active com-
pound can be incorporated with excipients and used in the
form of tablets, troches, or capsules. Pharmaceutically com-
patible binding agents, and/or adjuvant materials can be
included as part of the composition.

Tablets, pills, capsules, troches and the like can contain any
of the following ingredients, or compounds of a similar
nature: a binder such as microcrystalline cellulose, gum
tragacanth or gelatin; an excipient such as starch or lactose, a
disintegrating agent such as alginic acid, Primogel, or corn
starch; a lubricant such as magnesium stearate or Sterotes; a
gliding such as colloidal silicon dioxide; a sweetening agent
such as sucrose or saccharin; or a flavoring agent such as
peppermint, methyl salicylate, or orange flavoring. When the
dosage unit form is a capsule, it can contain, in addition to
material of the above type, a liquid carrier such as a fatty oil.
In addition, dosage unit forms can contain various other mate-
rials which modify the physical form of the dosage unit, for
example, coatings of sugar, shellac, or other enteric agents.

The compounds can be administered as a component of an
elixir, suspension, syrup, wafer, orally disintegrating film,
orally disintegrating tablet, chewing gum or the like. A syrup
may contain, in addition to the active compounds, sucrose as
a sweetening agent and certain preservatives, dyes and color-
ings and flavors.

Solutions or suspensions used for injection can include the
following components: a sterile diluent such as water for
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injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; anti-
bacterial agents such as benzy] alcohol or methyl parabens;
antioxidants such as ascorbic acid or sodium bisulfite; chelat-
ing agents such as ethylenediaminetetraacetic acid; buffers
such as acetates, citrates or phosphates and agents for the
adjustment of tonicity such as sodium chloride, mannitol and
dextrose. An injectable preparation can be enclosed in
ampoules, disposable syringes or multiple dose vials made of
glass or plastic.
Combined Oral Dosage Forms

As discussed above, the invention provides versatile com-
bined oral dosage forms of palonosetron and an NK1 antago-
nist that can be readily modified depending on the therapeutic
objective, and that do not present issues of stability and deg-
radation. In a preferred embodiment, the invention provides a
capsule for oral administration made from a hard outer shell
that houses one or more NK1 antagonist tablets and one or
more palonosetron soft-gel capsules. The finished capsule

and the tablet(s) and soft-gel capsule(s) housed within the 2

capsule shell are all preferably formulated as immediate
release dosage forms. Netupitant and casopitant, and their
pharmaceutically acceptable salts, are particularly preferred
NK, antagonists for the combined oral dosage forms of this
invention.

While the NK1 antagonist is preferably formulated in a
solid tablet, it will be understood that it can be formulated in
any solid form that is suitable for oral administration includ-
ing, for example, a tablet or capsule (hard or soft-gel). In a
preferred embodiment, the NK 1 antagonist is formulated in a
tablet. The number of NK1 antagonist units contained within
the combined dosage form can be, for example, from 1 to 10,
1to 5, or 1 to 3. The netupitant units within the combined
dosage form can provide anywhere from 50 to 500 mg of
netupitant on an aggregate basis, preferably from 100 to 350
mg. Each netupitant unit preferably comprises from 50 to 200
mg of netupitant, more preferably 100 to 150 mg of netupi-
tant, and most preferably 100 or 150 mg of netupitant.

The palonosetron can also be formulated in any solid form
that is suitable for oral administration, although it is prefer-
ably formulated as a soft-gel capsule. Non-limiting examples
of suitable palonosetron soft-gel capsules are provided in
PCT publication WO 2008/049552, the contents of which are
hereby incorporated by reference. The number of pal-
onosetron units within the combined dosage from can be, for
example, from 1 to 5, from 1 to 3 or just 1. Each of the
palonosetron units within the combined dosage form can
provide anywhere from 0.01 to 5.0 mg palonosetron, prefer-
ably from 0.1 to 1.0 mg palonosetron on an aggregate basis.
Each palonosetron unit will preferably comprise from 0.1 to
1.0 mg of palonosetron, most preferably about 0.25, 0.5, 0.75
or 1.0 mg of palonosetron.

FIG. 1 illustrates an exemplary embodiment of a combined
oral dosage form of palonosetron and netupitant. The dosage
form 10 comprises a two piece hard outer shell that includes
a body 20 and a cap 22. The dosage form 10 contains one
palonosetron soft-gel capsule 30 (preferably containing 0.5
mg of palonosetron) and three netupitant tablets 40 (each
preferably containing 100 mg of netupitant).

Hard Outer Shell

The hard outer shell of the present invention can be made of
any pharmaceutically acceptable material that dissolves in
gastric fluids. Preferred materials for the hard outer shell
include, for example, gelatin, cellulose, starch, or hydrox-
ypropyl methylcellulose (HPMC). In a particular embodi-
ment of the invention, the hard outer shell has a maximum
oxygen permeability. Preferably, the oxygen permeability is
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less about 1.0x1072, 5.0x10™%, 1.0x107%, 5.0x10~%, or even
2.0x10~% ml-cm/(cm?-24 hr. atm).

The hard outer shell can be a continuous structure. Alter-
natively, the hard outer shell can be a two-piece hard capsule.
Soft-Gel Capsule

The soft-gel capsule used for the palonosetron preferably
comprises a soft outer shell and a liquid inner fill composition
comprising palonosetron hydrochloride. Non-limiting
examples of suitable palonosetron soft-gel capsules are pro-
vided in PCT publication WO 2008/049552, the contents of
which are hereby incorporated by reference.

The soft outer shell of the soft-gel capsule can contain any
type of material that dissolves in gastric fluids. Preferred
matenials for the soft outer shell include, for example, gelatin,
cellulose, starch, or hydroxypropyl methylcellulose
(HPMC). The soft-gel capsule can further comprise shell
excipients such as glycerin, sorbitol, and colorants/opacifers
such as titanium dioxide. The soft-gel capsule can further
include solvents such as purified water. In particular embodi-
ments of the invention, the outer shell has a maximum oxygen
permeability, preferably of no more than 1.0x1073, 5.0x10-%,
1.0x107%, 5.0x107%, or even 2.0x10™° ml-cm/(cm?24 hr.
atm). Suitable soft-gel capsules include the 1.5-oval gelatine
capsule shell manufactured by Catalent Pharma Solutions.

The liquid fill is preferably composed predominantly of
one or more lipophilic components in an amount of from 50
wt. % to 99 wt. %, preferably from 75 wt. % to 98 wt. %.
Preferred lipophilic components include, for example, mono-
and di-glycerides of fatty acids, especially including the
mono- and di-glycerides of capryl/capric acid. The liquid fill
may also contain glycerin, preferably in an amount of from 1
to 15 wt. %, more preferably from 2 to 10 wt. %. In one
preferred embodiment, both the shell and the inner fill com-
position comprise glycerin. In another preferred embodi-
ment, the liquid fill comprises about 0.25, 0.50, 0.75 mg., or
more of palonosetron as patonosetron hydrochloride.

The fill composition may comprise various means to facili-
tate the transition of palonosetron from the dosage form to the
gastrointestinal fluids of the GI tract, so that the palonosetron
may be more readily absorbed into the bloodstream. For
example, the liquid fill composition may contain a surfactant,
optimally in an amount of from 0.1 wt. % to 6 wt. %, from 0.5
wt. % to 5 wt. %, or from 1.0 wt. % to 3.0 wt. %. Lhe liquid
fill composition preferably comprises greater than 0.1, 0.5, or
1.0 wt. % of surfactant, and less than 10, 8, 5, 4, or even 4 wt.
% of surfactant. A particularly preferred surfactaat is polyg-
lyceryl oleate.

Alternatively or in addition, the transitioning means for a
liquid filled capsule may comprise water that forms a single
phase or microemulsion with the other liquid ingredients in
the excipient base. The liquid fill composition preferably
comprises from 0.05 wt. % to 30 wt. % water, from 1 wt. % to
20 wt. % water, or from 2 wt. % to 10 wt. % water. The liquid
fill preferably comprises greater than 0.1, 0.5 or 1.0 wt. %
water, and less than 20, 15, 10, 8 or S wt. % water.

The active agent, which is preferably palonosetron hydro-
chloride, is preferably present in the fill composition in an
amount ranging from 0.01 to 10.0 wt. %, from 0.05to 5.0 wt.
%, or from 0.1 wt. % to 2.0 wi. %. Alternatively, particularly
stable formulations have been found where the concentration
of palonosetron exceeds 0.3%, preferably at a concentration
no greater than 1 wt. %.

Tablet

The tablets of the present invention can include from 20 to
95 wt. % of NK1 antagonist (preferably netupitant), and
preferably comprises from 60 to 80 wt. % of netupitant. In
addition, the tablets can contain diluents, disintegrants, sur-
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factants, binders, glidants, and/or lubricants. In a particular
embodiment, the tablet comprises from 5 to 25 wt. % of
microcrystalline cellulose. The microcrystalline celluiose
can function as a diluent and disintegrant, and preferably
comprises 15 wt. % of the tablet. Another suitable disinte-
grant is sodium croscaramellose, which can be present in the
tablet in an amount of from 1 to 5§ wt. %, preferably 2 wt. %.

A suitable binder for use in the tablet is polyvinylpyrroli-
done, which can be present in the tablet in an amount from 1
to 10 wt. % of the tablet, and preferably 5 wt. %. A suitable
glidant for use in the tablet is colloidal silicon dioxide, which
can be present in the tablet in an amount of 2 wt. %. Suitable
lubricants for use in the tablet include sodium steary] fuma-
rate and magnesium stearate, which can be present in the
tablet in an amount of 0.7 wt. % and 0.35 wt. %, respectively.
Application of the Combined Oral Dosage Forms

The inveation further provides a method of treating emesis
comprising orally administering to a patient suffering from
emesis, or at risk for suffering emesis, a dosage form of the
present invention. In still further embodiments, the inveation
provides methods of treating emesis by administering one or
more of the dosage forms described herein. The dosage form
is preferably administered shortly before the emesis inducing
event (i.e. no more than 2 hours before the event). The emesis
may be acute phase emesis (i.e. emesis experienced within
about 24 hours of an emesis inducing event), or delayed
emesis (i.e. emesis experienced after the acute phase, but
within seven, six, five or four days of an emesis inducing
event). The emesis may constitute chemotherapy induced
nausea and vomiting (“CINV”), from moderately or highly
emetogenic chemotherapy, radiation therapy induced nausea
and vomiting (“RINV™), or post-operative nausea and vom-
iting (“PONV™).

EXAMPLES

The folluwiig examples arc put forth 50 as to provide those
of ordinary skill in the art with a complete disclosure and
description of how the compounds claimed herein are made
and evaluated, and are intended to be purely exemplary of the
invention and are not intended to limit the scope of what the
inventors regard as their invention. Efforts have been made to
ensure accuracy with respect to numbers (e.g., amounts, tem-
perature, etc.) but some errors and deviations should be
accounted for. Unless indicated otherwise, parts are parts by
weight, temperature is in © C. or is at room temperature, and
pressure is at or near atmospheric.

Example 1

Preparation of Oral Dosage Form

In a preferred embodiment the combination is adminis-
tered in a capsule oral dosage form, wherein the capsule
houses one or more soft-gel capsules for the palonosetron and
one or more hard tablets for the netupitant. Table 1 below
describes a representative formulation for a soft-gel capsule
containing 0.5 mg of palonosetron, suitable for inclusion in
such a hard outer shell.
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TABLE 1

REPRESENTATIVE SOFT-GEL FORMULATION

Approximate
Amount
Ingredient {mg/Capsulc) Function
Fill Solution

Palonosetron HCI 0.56' Active
Mono- and di-glycerides of Capryl/ 62,19 Solvent vehicle
Capric Acid (Capmul MCM)
Glycerin, anhydrous, USP/Ph Eur 337 Plasticizer
Polyglyceryl oleate (Plurol Oleique 0.87 Surfactant
CC 497)
Purified water, USP/Ph Eur 294 Co-solvent
Butylated hydroxyanisole (BHA), NF/ 0.07 Antioxidant
Ph Eur
Nitrogen —
Theoretical fill weight 70.00 mg

Gelatine Capsule Shell, 1.5-oval (Catalent Pharma Solutions)?

Gelatine (type 195), NF/Ph Eur — Shell
Sorbitol Special/Glycerin Blend 50/50 - Plasticizer
Titanium dioxide, USP/Ph Eur —_ Colorant/
Opacifier
Purified water, USP/Ph Eur — Solvent

'Corresponds to 0.50 mg, free base
antitative composition of capsule shell is proprietary to Catalent Pharma Solutions

Table 2 below describes a representative formulation for a
tablet containing 100 mg. of netupitant, suitable for inclusion
in a hard shell.

TABLE 2
REPRESENTATIVE TABLET FORMULATION
Approximate Amount
Ingredient (mg/Tabler) Function
Netupitant, milted 100 Active
Microcrystalline cellulose pH 101 205 Diluent and
disintegrant

Sucrose Lauric Acid Esters 100 Surfactant
Polyvinilpymolidone K30 70 Binder
Sodium croscarametlose 30 Disintegrant
Colloidal Silicon Dioxide 30 Glidant
Sodium Stearyl Fumarate 1.0 Lubricant
Magaesium Stearate 0.5 Lubricant
Total weight 145 mg

Example 2

Pharmacokinetics of Combined Dosage Form

Objective

The effects of palonosetron on the pharmacokinetics (PK)
of netupitant and the effects of netupitant on the PK of pal-
onosetron were examined in healthy volunteers.

Methods

A randomized, open, 3-way crossover study was con-
ducted. Each subject participated in 3 treatment periods, each
lasting approximately 12 days (Day -1 to Day 11). The treat-
ment periods were separated by wash-out periods of no less
than 14 days (between Day 1 of any 2 consecutive treatment
periods).

The following treatments were investigated:

Treatment A: oral netupitant 450 mg. administered as
single dose of three 150 mg. capsules.
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Treatment B: oral palonosetron 0.75 mg. and oral netupi-
tant 450 mg. administered simultaneously as three capsules of
150 mg. netupitant followed by 1 capsule of 0.75 mg. pal-
onosetron.

Treatment C: oral palonosetron 0.75 mg. administered as
single dose as one 0.75 mg. capsule.

Doses were administered under fasting conditions. Sub-
jects fasted over-night for approximately 10 hours. Water,
however, was permitted up to 1 hour pre-dose. Food intake
was permitted 4 hours post-dose, and water was allowed ad
libitum 1 hour post-dose.

Doses were administered with the subject in an upright
position. The subjects remained in an upright position for 4
hours post-dose. The capsules were swallowed whole with
250 mL of room-temperature tap water. Repeated PK blood
sampling (for netupitant and/or palonosetron) was per-
formed.

Results

The primary PK variables assessed for netupitant and pal-
onosetron were the maximum plasma concentration observed
(C,,a), the area under the plasma concentration versus time
curve from time zero to the last quantifiable sampling time
point (t) (AUC,_,), and the area under the plasma concentra-
tion versus time curve from time zero to infinity (AUC,_;,,).
The secondary PK variables assessed were the terminal elimi-
nation half-life (t,,, ,), and the time at which the maximum
plasma concentration was observed (t,,.). Results are
depicted in below Tables 3 and 4, as well as FIGS. 2 and 3.

TABLE 3

Summary of Netupitant Pharmacokinetic Parameters

Palonosetron 0.75 mg +

Parameter Netupitant 450 mg

AUCq, [h* pg/L)

Netupitant 450 mg

22808 (7270)
25927 (10156)
650.2 (257.8)
4.50 (3.00; 24.00)
71.81 (37.10; 261.61)

22775 (10064)
26241 (13219)
659.7 (325.7)
4.50 (3.00; 23.95)
78.31 (50.17; 196.13)

e ()
tiz (h)

Mean and SD are shown, except for t,,, and t), where median and range are shown.

As can be seen in Table 4 below, palonosetron shows a
better pharmacokinetic profile when comhined with Netupi-
tant as opposed to administered as a single dose of pal-
onosetron, for example, the greater AUC, the larger C,, ., the
shorter t, ., (the median t,,, was 0.5 hour shorter after
administration of palonosetron in combination with netupi-
tant), and the longert,, ,.

TABLE 4

Summary of Palonosetron Pharmacokinetic Parameters

Palonosetron 0.75 mg +
Parameter Netupitant 450 mg
AUC,, th* ug/L
AUCo.4nsfh* pg/L)

Palonosetron 0.75 mg

74230 (24866)
77254 (25402)

67415 (19554)
70813 (20415)

Crnee (18711 1638.4 (415.5) 1863.1 (487.1)
te () 5.02 (4.00; 8.00) 450 (3.00; 6.02)
tia () 34.73 (19.61; 7046) 3691 (20.23; 56.08)

Mean and SD are shown, except £or Uy, and U3, where median and raurye we slowa,

Example 3
Netupitant+Dexamethasone Drug Interaction Study

The effect of netupitant on orally administered dexametha-
sone pharmacokinetics was evaluated in this study. This was
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a randomized, open, 3-period crossover study utilizing an
incomplete Latin Square design where subjects were given
dexamethasone alone, or oral Netupitant 100 mg., 300 mg. or
450 mg. each given with dexamethasone. Netupitant was
given orally on Day 1 only. The dexamethasone regimen for
each treatment was 20 mg. orally Day 1, followed by 8 mg.
orally every 12 hours from Day 2 through Day 4. Nineteen
subjects (12 male and 7 female) completed the study (i.e., all
3 treatment periods).

Mean plasma concentrations of dexamethasone were
higher when dexamethasone was co-administered with netu-
pitant (FIG. 4). The increase appeared to be dependant on the
netupitant exposure.

The AUC,.., (Day 1) of dexamethasone increased 1.5,1.7
and 1.8-fold with co-administration of 100, 300 and 450 mg.
netupitant, respectively. The AUC,,, 5 (Day 2) of dexametha-
sone increased 2.1, 2.4 and 2.6-fold and AUC,, s and
AUC,, ;. (Day 4) increased 1.7, 2.4 and 2.7-fold, with co-
administration of 100, 300 and 450 mg. netupitant, respec-
tively. Dexamethasone C,,,. on Day 1 was oaly slightly
affected by co-administration of netupitant (1.1-fold increase
during co-administration with 100 and 300 mg. netupitant,
respectively, and 1.2-fold increase during co-administration
with 450 mg. netupitant). C,,,. on Day 2 and Day 4 was
increased approximately 1.7-fold in subjects administered
petupitant. Dexamethasone C,,,, on Days 2-4 was increased
approximately 2.8, 4.3 and 4.6-fold with co-adminjstration of
100, 300 and 450 mg. netupitant, respectively. This clearly
shows that the co-administration of netupitant and dexam-
ethasone enhances the bioavailability of dexamethasone and
provides a better therapeutic window of dexamethasone.

Example 4
Netupitant Pet Receptor Occupancy Study

This was a randomized, open-label, positron emission
tomography (PET) study using 11C-GR205171 as tracer in 6
healthy male volunteers (2 per dose level) receiving single
doses of netupitant (100, 300 or 450 mg) to investigate the
degree of occupancy of NK, receptors in human brain, and to
determine the relationship between plasma concentration of
netupitant and NK, receptor occupancy (RO).

The anticipated high NK, -RO (90% or higher) close to the
expected C,, .. (6 hours post dose) was reached for striatum,
occipital cortex, frontal cortex and anterior cingulate in 3 of 6
subjects of whom 1 received 300 mg. and 2 received 450 mg,.
of netupitant as a single oral dose.

All doses showed a relatively long duration of blockade of
NK, receptors and the decline over time was dose dependent.
In the 100 mg. dose group, 4 of 6 regions still had a mean
NK,-RO over 70% at 96 hours post dose. In the highest dose
group (450 mg), 5 of 6 regions had a mean NK,-RO of 80%
or higher at 96 hours post dose. A comparison of the results
for the dose groups (100 mg., 300 mg. and 450 mg) showed a
consistent but small increase in NK,-RO, with increasing
netupitant dose. (FIG. 5)

Example 5
Clinical Efficacy Study

A phase 2 trial evaluated three single doses of netupitant
combined with palonosetron and dexamethasone compared
to palonosetron alone and dexamethasone to obtain dose
ranging information for netupitant used with oral pal-
onosetron in the CINV patient population.
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The objective of the study was to compare the efficacy and
safety of three single oral doses of netupitant combined with
oral palonosetron and given with dexamethasone, versus oral
palonosetron-alone given with dexamethasone (without netu-
pitant) for the prevention of highly emetogenic chemotherapy
(HEC)-induced nausea and vomiting. The FDA-approved
oral aprepitant regimen given with IV ondansetron and dex-
amethasone was included in the study as an active comparator
for exploratory purposes. The FDA-approved oral pal-
onosetron 0.5 mg. dose was used in each applicable treatment
group in this study.

This was a multicenter, randomized, double-blind, double-
dummy, parallel group, stratified study. Eligible patients were
randomized (stratified by gender) to one of the following
treatment groups:

Group 1-—0.5 mg. oral palonosetron on Day 1 (with an oral
dexamethasone standard regimen: 20 mg. on Day 1 and 8
mg. BID from Day 2 through Day 4)

Group 2—100 mg. oral petupitant plus 0.5 mg. oral pal-
onosetron on Day 1 (with an oral dexamethasone adjusted
regimen*: 12 mg. on Day 1 and 8 mg. daily from Day 2
through Day 4)

Group 3200 mg. oral netupitant plus 0.5 mg. oral pal-
onosetron on Day 1 (with an oral dexamethasone adjusted
regimen®*: 12 mg. on Day 1 and 8 mg. daily from Day 2 to
Day 4)

Group 4—300 mg. oral netupitant plus 0.5 mg. oral pal-
onosetron on Day 1 (with dexamethasone adjusted regi-
men*: 12 mg. on Day 1 and 8 mg. daily from Day 2 to Day
4

Group 5—125 mg. oral aprepitant plus IV ondansetron 32
mg. (both on Day 1) then 80 mg. oral aprepitant on Day 2
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Group 6~ -285 mg. oral aprepitant plus 20 mg. oral dexam-
ethasone plus 0.2 mg. palonosetron i.v. (all on Day 1) then
80 mg. oral aprepitant
The primary efficacy endpoint was the complete response

rate (defined as no emetic episodes, no rescue medication)

within 120 hours after the start of the highly emetogenic
chemotherapy administration. Secondary efficacy endpoints
were:

Complete response for the 0-24 hour interval (acute phase);
and for the 25-120 hour interval (delayed phase);

Complete protection (defined as no emesis, no rescue
therapy, po significant nausea); Total contro] (defined as
no emesis, no rescue therapy and no nausea); No nausea
(maximum VAS<5 mm); No significant navsea (maxi-
mumVAS<25 mm); No rescue medication; No emesis.
These endpoints were evaluated for the 0-120 hour inter-
val (overall), acute and delayed phase.

Time to first emetic episode, Time to first rescue medica-
tion, Time to treatment failure (based on time to the first
emetic episode or time to the first rescue medication,
whichever occurs first);

Severity of nausea for the overall, acute and delayed phase;
* Patient global satisfaction with anti-emetic therapy by
means of VAS for each 24 hour interval.

Complete response rates are summarized in Table 5. The
percent of patients with complete response over 0-120 hours
after start of cisplatin administration was 76.5% in the pal-
onosetron alone group and 87.4%, 87.6%, and 89.6% in the
petupitant 100 mg., 200 mg., and 300 mg. groups, respec-
tively. Differences from palonosetron-alone were greater
than 10% (10.9% to 13.2%). All doses of netupitant were
statistically superior to palonosetron alone (p-value=0.004
for the netupitant 300 mg. combination group).

TABLE 5

COMPLETE RESPONSE RATE FOR THE OVERALL,
ACUTE AND DELAYED PHASE: MFAS Population

Palo+ Netu Palo+Netu Palo+ Netu Aprepitant

Palo alone 100 mg 200 mg 300 mg Regimen
Efficacy endpoint (n=136) (n=135) (n=137) (r=135) (N=134)
CR, Qvernll Phase, 0-120 h
Percent of Patients 76.5 87.4 87.6 89.6 86.6
Difference from Palo alone (%) 10.9 11.1 13.2 10.1
p-value (*) 0.018 0.017 0.004 0.027
CR, Acute Phase, ~24 h
Percent of Patients 89.7 93.3 927 98.5 94.8
Difference from Palo alone (%) 3.6 3.0 8.8 5.1
p-value (%) 0.278 0.383 0.007 0.114
CR, Delayed Phase, 25-120 h
Percent of Patients 80.1 90.4 91.2 90.4 88.8
Difference from Palo glone (%) 10.2 11.1 10.2 8.7
p-value (*) 0.018 0.010 0.018 0.043

(*) p-value from logistic regression analysis, aprepitant p-value from post-hoc logistic regression anolysis.

60
and Day 3, (all with an oral dexamethasone adjusted regi-

men: 12 mg. on Day 1 and 8 mg. daily from Day 2 through
Day 4)

In addition, a Group 6 was added to the analysis for com-
parative purposes, based on the results reported by Grunberg
et al., Support Cancer Care (2009) 17:589-594:

65

Table 6 summarizes results for main secondary endpoints.
1n the overall phase, 76.5% of patients in the palonosetron-
alone group did not experience emesis, while 87.4, 87.6, and
91.1% of patients did not experience emesis in the netupitant
100 mg., 200 mg. and 300 mg. combination groups, respec-
tively (p<0.05 for all doses).
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TABLE 6

SUMMARY OF SECONDARY EFFICACY

RESULTS: PERCENT OF PATIENTS. MFAS POPULATION

Palo Palo + Netu Palo + Netu Palo+Netu Aprepitant  Palo + Aprep

alone 100 mg 200 mg 300 mg
Efficacy endpoint  (n=136)  (n=135) (n=137) (n=135)
No Emesis
Overall 76.5 87.4* R7.6* 91.1”
Acute 89.7 93.3 92.7 98.5°
Delayed 80.1 90.4* 91.2* 91.9*
No Rescue
Overall 95.6 97.8 100 98.5
Acute 97.8 99.3 100 100
Delayed 97.1 97.8 100 98.5
No Nausea
Overall 50.7 54.8 62.0 61.5
Acute 75.0 72.6 7.4 80.0
Delayed 53.7 593 65.0 68.1%
No Significant
Nausea
Overall 79.4 80.0 86.1 89.6*
Acute 93.4 94.1 94.2 98.5*
Delayed 80.9 81.5 89.8* 90.4*
Total Control
Overall 50.0 54.8 61.3 59.3
Acute 71.3 71.9 76.6 80.0
Delayed 52.2 59.3 65.0* 65.9*
Complete
Protection
Overall 69.9 76.3 80.3* 83.0*
Acute 81.5 89.6 88.3 97.0°
Delayed 73.5 80.0 87.6* 84.4%

I '

*p-value, 0.05 pared with pal ; o p-vahes
**As reported by Grunberg ct al., Support Cancer Care (2009) 17: 589-594

Example 7

Comparative Results of Aprepitant Dosing Regimen

The following Table 8 reports the results observed for an
aprepitant dosing regimen, as described in the FDA approved
prescribing information for aprepitant, which demonstrates,
among other things, that aprepitant has no meaningful effect
on nausea. Table 7 reports the dosing regimen:

TABLE 7

Treatment
Regimen Day1 Day 2to 4

Aprepitant  Aprepitant 125 mg PO Aprepitant 80 mg PO Daily
Dexamethasone (Days 2 and 3 oaly)
12 mg PO Ondansetron  Dexamethasone 8 mg PO Daily
32 mgLV. (moming)

Regimen 285mg
(N=134) [(N=41)**
813
94.8
89.6*
97.8
100
97.8
58.2 32
71.6 59
60.4 41
85.8 56
94.0 79
88.1 59
56.0
74.6
58.2
784 51
89.6 76
82.1 . 66
d by post-hoc abalysis
40 TABLE 8
Perceit of Patients Receiving Highly Emetogenic Chemotherapy
Responding by Tr t Group and Phase for Study 1 - Cycle 1
45 Aprepitant Standard
. Regimen Therapy
ENDPOINTS (N = 260)t % (N=26111%  p-Value
PRIMARY ENDPOINT
50 Complete Response
Overallf 73 52 <0.001
; OTHER PRESPECIFIED ENDPOINTS
Complete Response
55 ——————
Acute pliase’ 89 78 <0.001
Delayed Phise? 75 56 <0.001
Complete Protection
60 Overall 63 49 0.001
Acute phase 85 s NS*
Delayed phase 66 52 <0.001
No Emesis .
Overall 78 55 <0.001
65  Acute phase 90 9 0,001
Delayed phase 81 59 <0.001
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TABLE 8-continued

Percent of Patients Receiving Highly Emetogenic Chemotherapy

Responding by Treatment Group and Phase for Study 1- Cyele 1

Aprepitant Standard
Regimen Therapy

ENDPOINTS (N =260)t % (N=261)1%  p-Value
No Nausea
Overall 48 44 NS*=
Delayed phase 51 48 NS**
No Significant Nausea
Overall 73 66 NS*»
Delayed phase 75 69 Ng=*

1N: Number of patients (older than 18 years ofage) who received cisplatin, study drug, snd
had at least one post: efficacy
10vemll 0 to 120 hours post-cisplatin treatment.

'Acute phase: 0 to 24 hours post-cisplatin treatment.
2Dclayt:d phase: 25 to 120 hours post-cisplatin treatment.
*Not statistically significant when adjusted for multipl

Throughout this application, various publications are ref-
erenced. The disclosures of these publications in their entire-
ties are hereby incorporated by reference into this application
in order to more fully describe the state of the art to which this

invention pertains. It will be apparent to those skilledinthe art ,

that various modifications and variations can be made in the
present invention without departing from the scope or spirit of
the invention. Other embodiments of the invention will be
apparent to those skilled in the art from consideration of the
specification and practice of the invention disclosed herein. It
is intended that the specification and examples be considered
as exemplary only, witha true scope and spirit of the invention
being indicated by the following claims.

The invention claimed is:

1. A method of treating chemotherapy induced nausea and
vomiting (CINV) comprising administering to a subject
receiving chemotherapy a regimen of palonosetron, netupi-
tant and dexamethasone.

2. A method of treating chemotherapy induced nausea and
vomiting (CINV) in a subject receiving chemotherapy com-
prising administering to a subject receiving chemotherapy a
regimen of netupitant and a sub-therapeutic dose of dexam-
ethasone.

3. The method of claim 2, wherein the sub-therapeutic dose
of dexamethasone comprises from about 50 to 70% of &
minimum effective dose when administered alone against
CINV.

4. A method of treating chemotherapy induced nausea and
vomiling (CINV) comprising inducing in a subject receiving
chemotherapy blood levels of palonosetron and petupitant
effective to treat said CINV.

5. The method of claim 1, wherein the chemotherapy com-
prises moderately or highly emetogenic chemotherapy.

6. The method of claim 1, wherein said chemotherapy
comprises carboplatin.

7. The method of claim 1, wherein the netupitant and
palonosetron are administered no more than one hour prior to
administration of the chemotherapy.

8. The method of claim 1, wherein when said chemo-
therapy is highly emetic chemotherapy, the chemotherapy is
selected from the group consisting of carmustine, cisplatin,
cyclophosphamide=1500 mg/m?, dacarbazine, dactinomy-
cin, mechlorethamine, streptozotocin and combinations
thereof.

9. The method of claim 1, wherein when said chemo-
therapy is moderately emetic chemotherapy, the chemo-
therapy is selected from the group consisting of carboplatin,
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cyclophosphamide<1500 mg/m?, cytarabine>1 mg/m®,
daunorubicin, doxorubicin, ep:rublcm idarubicin, ifosfa-
mide, irinotecan, oxaliplatin and combinations thereof.

10. The method of claim 1, wherein said chemotherapy is
selected from the group consxstmg of carboplatin, cyclophos-
phamide, cytarabine>1 mg/m’®, daunorubicin, doxorubicin,
epirubicin; idarubicin, ifosfamide, irinotecan, carmustine,
cisplatin, dacarbazine, dactinomycin, mechlorethamine,
streptozotocin, oxaliplatin and combinations thereof.

11. The method of claim 2, wherein when said chemo-
therapy is highly emetic chemotherapy, the chemotherapy is
selected from the group consisting of carmustine, cisplatin,
cyclophosphamide=1500 mg/m®, dacarbazine, dactinomy-
cin, mechlorethamine, streptozotocin and combinations
thereof.

12. The method of claim 2, wherein when said chemo-
therapy is moderately emetic chemotherapy, the chemo-
therapy is selected from the group consisting of carb0platm,
cyclophosphamide<1500 mg/m®, cytarabine>1 mg/m?,
daunorubicin, doxorubicin, epirubicin, idarubicin, ifosfa-
mide, ifinotecan, oxaliplatin and combinations thereof.

13. The method of claim 2, wherein said chemotherapy is
selected from the group consisting of carboplatin, cyclophos-
phamide, cytarabine>] mg/m?, dauncrubicin, doxorubicin,
epirubicin; idarubicin, ifosfamide, irinotecan, carmustine,
cisplatin, dacarbazine, dactinomycin, mechlorethamine,
streptozotocin, oxaliplatin and combinations thereof.

14. The method of claim 4, wherein when said chemo-
therapy is highly emetic chemotherapy, the chemotherapy is
selected from the group consxstmg of carmustine, cisplatin,
cyclophosphamxdezlSOO mg/m?, dacarbazine, dactinomy-
cin, mechlorethamine, streptozotocin and combinations
thereof.

15. The method of claim 4, wherein when said chemo-
therapy is moderately emetic chemotherapy, the chemo-
therapy is selected from the group consisting of carbop]atm,
cyclophosphamide<1500 mg/m?, cytarabine>1 mg/m?,
daunorubicin, doxorubicin, epirubicin, idarubicin, 1fosfa-
mide, irinotecan, oxaliplatin and combinations thereof.

16. The method of claim 4, wherein said chemotherapy is
selected from the group consnsting of carboplatin, cyclophos-
phamide, cytarabine>1 mg/m?, daunorubicin, doxorubicin,
epirubicin, idarubicin, ifosfamide, irinotecan, carmustine,
cisplatin, dacarbazine, dactinomycin, mechlorethamine,
streptozotocin, oxaliplatin and combinations thereof.

17. The method of claim 1, wherein said treatment of CINV
is defined as no emetic episodes and no use of rescue medi-
cation following said chemotherapy.

18. The method of claim 1, wherein:

a) said regimen comprises a single administration of netu-
pitant or pharmaceutically acceptable salt thereof and a
single administration of palonosetron or pharmaceuti-
cally acceptable salt thereof,

b) said netupitant or pharmaceutically acceptable salt
thereof and said palonosetron or pharmaceutically
acceptable salt thereof are administered concomitantly
and priorto said chemothereapy, without administering a
second dose of either for at least five days after said
chumotherapy, and

¢) said regimen is effective 10 treat said CIN'V for a five day
period after said chemotherapy.

19. The method of claim 1, wherein:

a) said treatment of CINV is defined as no emetic episodes
and no use of rescue medication following said chemo-
therapy;

b) said regimen comprises a single administration of petu-
pitant or pharmaceutically acceptable salt thereof and a
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single administration of palonosetron or pharmaceuti-
cally acceptable salt thereof;

c) said netupitant or pharmaceutically acceptable salt
thereof and said palonosetron or pharmaceutically
acceptable salt thereof are administered concomitantly
and prior to said chemotherapy, without administering a
second dose of either for at least five days after said
chemotherapy; and

d) said regimen is effective to treat said CINV for a five day
period after said chemotherapy.

20. The method of claim 19, wherein:

a) said petupitant is administered orally as the free base in
a dose of from about 200 mg to about 400 mg; and

b) said palonosetron is administered orally as palonosetron
hydrochloride in a dose of from about 0.25 mg to about
0.75 mg based on the weight of the free base.

21. The method of claim 19, wherein:

a) said petupitant is administered orally as the free base in
a dose of about 300 mg;

b) said palonosetron is administered orally as palonosetron
hydrochloride in a dose of about 0.50 mg based on the
weight of the free base; and

¢) said netupitant and palonosetron are administered as a
single unit dosage form less than 2 hours prior to said
chemotherapy.

22. The method of claim 19, wherein:

a) said chemotherapy comprises moderately emetogenic
chemotherapy;

b) said netupitant is administered orally as the free base in
a dose of about 300 mg;

¢) said palonosetron is administered orally as palonosetron
hydrochloride in a dose of about 0.50 mg based on the
weight of the free base;

d) said netupitant and palonosetron are administered as a
combination unit dosage form less than 2 hours prior to
said chemotherapy; and

¢) said dexamethasone is administered in a dose of about 12
mg, in a dosage form independent of said combination
unit dosage form, less than 2 hours prior to said chemo-
therapy.

23. The method of claim 19, wherein:

a) said chemotherapy comprises highly emetogenic che-
motherapy;

b) said netupitant is administered orally as the free base in
a dose of about 300 mg;

¢) said palonosetron is administered orally as palonosetron
hydrochloride in a dose of about 0.50 mg based on the
weight of the free base;

d) said netupitant and palonosetron are administered as a
combination unit dosage form less than 2 hours prior to
said chemotherapy;

¢) said dexamethasone is administered in a dose of about 12
mg, in a dosage form independent of said combination
unit dosage form, less than 2 hours prior to said chemo-
therapy; and

f) said dexamethasone is further administered in a dose of
about 8 mg on days 2, 3 and 4 following said chemo-
therapy.

24. The method of claim 19, wherein said netupitant occu-
pies at least 70% of said patient’s striatum NK1 receptors
ninety-six hours after said administration.

25. The method of claim 19, wherein:

a) said chemotherapy is highly emetogenic chemotherapy;

and

b) said netupitant is effective to treat said CINV during the
acute and delayed phases of said CINV.
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26. The method of claim 19, wherein:

a) said chemotherapy is highly emetogenic chemotherapy;
and

b) said regimen is effective to prevent nausea or reduce the
severity of nausea in said patient during the acute and
delayed phases of said CINV.

27. The method of claim 19, wherein:

a) said chemotherapy is moderately emetogenic chemo-
therapy; and

b) said regimen is effective to prevent nausea or reduce the
severity of navsea in said patient during the acute and
delayed phases of said CINV.

28. The method of claim 19, wherein (3S)-3-[(3aS)-1-oxo-
2.3,3a,4,5,6-hexahydro-1H-benzo[de]isoquinoline-2-yl}-1-
azoniabicyclo[2.2.2]octan-1-0late is substantially absent
from said palonosetron.

29. The method of claim 19, wherein said netupitant occu-
pies at least 70% of said patient’s striatum NK1 receptors
ninety-six hours after said administration.

30. The method of claim 19, wherein said chemotherapy
comprises cisplatin.

31. The method of claim 19, wherein said chemotherapy
comprises carboplatin, cisplatin, oxaliplatin, or doxorubicin.

32. The method of claim 19, wherein said chemotherapy
comprises cyclophosphamide.

33. The method of claim 21, wherein:

a) said chemotherapy is highly emetogenic chemotherapy;

and

b) said netupitant is effective to treat said CINV during the
acute and delayed phases of said CINV.

34. The method of claim 21, wherein:

a) said chemotherapy is highly emetogenic chemotherapy,
and

b) said regimen is effective to prevent nausea or reduce the
severity of nausea in said patient during the acute and
delayed phases of said CINV.

15. The method of claim 21, wherein:

a) said chemotherapy is moderately emetogenic chemo-
therapy; and

b) said regimen is effective to prevent nausea or reduce the
severity of nausea in said patient during the acute and
delayed phases of said CINV.

36. The method of claim 21, wherein said netupitant occu-
pies at least 70% of said patient’s striatum NKI1 receptors
ninety-six hours after said administration.

37. The method of claim 21, wherein said chemotherapy
comprises cisplatin.

38. The method of claim 21, wherein said chemotherapy
comprises carboplatin, cisplatin, oxaliplatin, or doxorubicin.

39. The method of claim 21, wherein said chemotherapy
comprises cyclophosphamide.

40. The method of ¢laim 2, wherein said treatment of CINV
is defined as no emetic episodes and no use of rescue medi-
cation following said chemotherapy.

41. The method of claim 2, wherein:

a) said regimen comprises a single administration of netu-
pitant or pharmaceutically acceptable salt thereof, with-
out administering a second dose for at least five days
after said chemotherapy;

b) said chemotherapy comprises moderately emetogenic or
highly emetogenic chemotherapy;

¢) if said chemotherapy comprises moderately emetogenic
chemotherapy, said regimen comprises a single admin-
istration of dexamethasone without administering a sec-
ond dose for at least five days after said chemotherapy;

d) if said chemotherapy comprises highly emetogenic che-
motherapy, said regimen comprises administering a first
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dose of dexamethasone on day one and a second dose of
dexamethasone on two, three and four after said chemo-
therapy;

¢) said netupitant or pharmaceutically acceptable salt
thereof and said first dose of dexamethasone are admin-
istered prior to said chemotherapy;

0) said regimen is effective to treat said CINV for a five day
period after said chemotherapy.

42. The method of claim 2, wherein:

a) said treatment of CINV is defined as no emetic episodes
and no use of rescue medication following said chemo-
therapy;

b) said regimen comprises a single administration of netu-
pitant or pharmaceutically acceptable salt thereof, with-
out administering a second dose for at least five days
after said chemotherapy;

¢) said chemotherapy comprises moderately emetogenic or
highly emetogenic chemotherapy;

d) if said chemotherapy comprises moderately emetogenic
chemotherapy, said regimen comprises a single admin-
istration of dexamethasone without administering a sec-
ond dose for at least five days after said chemotherapy;

e) if said chemotherapy comprises highly emetogenic che-
motherapy, said regimen comprises administering a first
dose of dexamethasone on day one and a second dose of
dexamethasone on two, three and four after said chemo-
therapy;

f) said netupitant or pharmaceutically acceptable salt
thereof and said first dose of dexamethasone are admin-
istered prior to said chemotherapy;

g) said regimen is effective to treat said CINV for a five day
period after said chemotherapy.

43. The method of claim 35, wherein:

a) said chemotherapy comprises moderately emetogenic
chemotherapy;

b) said netupitant is administered orally as the free base in
a dose of about 300 mg less than 2 hours prior to said
chemotherapy; and

c) said single administration of dexamethasone comprises
about 12 mg, in a dosage form independent of said
netupitant less than 2 hours prior to said chemotherapy.

44. The method of claim 35, wherein:

a) said chemotherapy comprises highly emetogenic che-
motherapy;

b) said netupitant is administered orally as the free base in
a dose of about 300 mg less than 2 hours prior to said
chemotherapy;

¢) said first dose of dexamethasone comprises about 12 mg,
in a dosage form independent of said netupitant, admin-
istered less than 2 hours prior to said chemotherapy; and

d) said second dose comprises about 8 mg of dexametha-
sone administered on days 2, 3 and 4 following said
chemotherapy.

45. The method of claim 35, wherein said netupitant occu-
pies at least 70% of said patient’s striatum NK1 receptors
ninety-six hours after said administration.

46. The method of claim 35, wherein said netupitant is
effective to treat said CINV during the acute and delayed
phases of said CINV.
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47. The method of claim 35, wherein said regimen is effec-
tive to prevent nausea in said patient following the adminis-
tration of said chemotherapy.

48. The method of claim 38, wherein said regimen is effec-
tive to reduce the severity of nausea in said patient following
the administration of said chemotherapy.

49, The method of claim 35, wherein said chemotherapy
comprises cisplatin.

50. The method of claim 35, wherein said chemotherapy
comprises carboplatin, cisplatin, oxaliplatin, or doxorubicin.

51. The method of claim 35, wherein said chemotherapy
comprises cyclophosphamide.

52.The method of claim 4, wherein said treatment of CINV
is defined as no emetic episodes and no use of rescue medi-
cation following said chemotherapy.

53. The method of claim 4, wherein:

a) said blood levels are induced by an intravenous anti-
emetic regimen administered prior to said chemo-
therapy; and

b) said regimen is effective to reat said CIN'V for a five day
period after said chemotherapy.

54. The method of claim 4, wherein:

a) said treatment of CIN'V is defined as no emetic episodes
and no use of rescue medication following said chemo-
therapy

b) said blood levels are induced by an intravenous anti-
emetic regimen administered prior 1o said chemo-
therapy; and

c) said regimen is effective to treat said CINV for a five day
period after said chemotherapy.

55. The method of claim 54, wherein said netupitant occu-
pies at least 70% of said patient’s striatum NK1 receptors
ninety-six hours after said administration.

56. The method of claim 54, wherein said chemotherapy is
highly emetogenic chemotherapy, said netupitant blood lev-
els are effective to treat said CINV during the acute and
delayed phases of said CINV, and said palonosetron blood
levels are effective to treat said CINV during the acute phase
of said CINV.

57. The method of claim 54, wherein said chemotherapy is
moderately emetogenic chemotherapy, said netupitant blood
levels are effective to treat said CINV during the acute and
delayed phases of said CINV, and said palonosetron blood
levels are effective 1o treat said CINV during the acute phase
of said CINV.

58. The method of claim 54, wherein said chemotherapy is
highly emetogenic chemotherapy, and said regimen is effec-
tive to prevent or reduce the severity of nausea during the
acute and delayed phases.

59. The method of claim 54, wherein said chemotherapy is
moderately emetogenic chemotherapy, and said regimen is
effective to prevent or reduce the severity of nausea during the
acute and delayed phases.

60. The method of claim 54, wherein said chemotherapy
comprises cisplatin.

61. The method of claim 54, wherein said chemotherapy
comprises carboplatin, cisplatin, oxaliplatin, or doxorubicin.

62. The method of claim 54, wherein said chemotherapy
comprises cyclophosphamide.
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SUMMARY OF SIGNIFICANT EVENTS DURING REGULATORY REVIEW PERIOD

Date . Application o e
yymmdd Action Type No. Description
.. Initial IND - submission of NEPA-15-18 protocol, IB,
150625 Initial IND IND 115191 TOSO arid 1572 of 1st investigator
150709 Amendment IND 115191 Response to FDA Request (07.08.15) and submission of
Informed Consent Form
Response to FDA Request (07.09.15) and submission of
150714 Amendment IND 115191 | claim for categorical exclusion from Environmental
Assessment
150717 Amendment IND 115191 | Response to FDA Request (07.15.15) on stopping criteria
150720 Amendment IND 115191 Resppnse to FDA Requesth(07.l7.15) on CMC (glucose
solution CoA and endotoxin tests)
150722 Amendment IND 115191 Response to FDA Request (07.20.15) and commitment to
have a DSMB
Response to FDA Request (07.22.15) on pH of the
150723 Amendment IND 115191 solution of IV NEPA EDC
150724 Amendment IND 115191 Response to FDA Reques_)t (97.23.15) with proposal of
new pH and acceptance limits
150803 Amendment IND 115191 Response to ‘FDA Request (07.28.15) with submission of
updated section 3.2.P.2.6
150806 Amendment IND 115191 Submission of FDA Form 3674
151019 Amendment IND 115191 Submission of protocol amendment 1 (DSMB inclusion)
Submission of protocol amendment 2 (minor) and DSMB
151028 Amendment IND 115191 charter requested by FDA on 07.20.15
151209 Amendment IND 115191 rS;l;r:;:swn of PSP with partial waiver and deferral
Submission of 1572 and CV for new investigators for
151214 Amendment IND 115191 NEPA-15-18
Submission of protocol amendment 3D (local for
160118 Amendment IND 115191 Germany) and 1572/CV for new investigators
160125 Amendment IND 115191 guzb{)nlgs;lon of updated stability data in 3.2.P.8.1 and
Submission of 1572 and CV for new investigators for
160218 Amendment IND 115191 NEPA-15-18
Submission of 1572 and CV for new investigators for
160321 Amendment IND 115191 NEPA-15-18
Submission of revised iPSP and request for deferral
160324 Amendment IND 115191 according to FDA request of 03.08.16
160324 Amendment IND 115191 iztlzr;:ts)smn of a request for a Type C meeting (ISE, ISS,
Submisston of protocol amendment 3 (time windows) and
160420 Amendment IND 115191 1572/CV for new investigators and corresponding
Protocol amendment 3.1D (local for Germany)
Submission of revised iPSP and request for deferral
160425 Amendment IND 115191 according to FDA request of 04.12.16
160602 Amendment IND 115191 Submission of agreed iPSP and request for deferral

according to FDA request of 06.01.16




Submission of protocol NEPA-15-19, 1572 for

160603 Amendment IND 115191 investigator, labels and TOSO
160829 Amendment IND 115191 | Request of a guidance on proprietary name Akynzeo
Submission of IND annual report as DSUR (reporting
160909 Amendment IND 115191 period 26 Jul 2015 - 25 Jul 2016)
160915 Amendment IND 115191 | Request for a pre-NDA meeting
Submission of 1572 and CV for new investigators for
160927 Amendment IND 115191 NEPA-15-18
161012 Amendment IND 115191 Reqpest for proprietary name review, according to request
received on 09.29.16
Submision of background package for pre-NDA meeting
161027 Amendment IND 115191 scheduled for 11.30.16
161129 Amendment IND 115191 Submlssmp of sponsor replies to preliminary written
responses received by FDA
Submission of assessment of fosnetupitant potential to
161222 Amendment IND 115191 | prolong QT interval and request for waiver for a QT/QTc
study
170712 Amendment IND 115191 Submission of protocol NEPA-17-05 with TOSO
Submission of IND annual report as DSUR (reporting
170921 Amendment IND 115191 period 26 Jul 2016 - 25 Jul 2017)
Submission of protocol NEPA-17-05 amendment 1
180111 | Amendment | INDIISIOT | 44iion of new CRO) and new TOSO
180111 Amendment IND 115191 Submlss1on of protoco} NEPA-17-05 amendment 2 (new
title and change of design)
180111 Amendment IND 115191 -Subml'ssm?n of protocol N'EPA-17—05 amendment 3 and
investigational drug labeling
Submission of 1572 and CV for new investigators for
180226 Amendment IND 115191 NEPA-17-05
Submission of 1572 and CV for new investigators for
180406 Amendment IND 115191 NEPA-17-05
Submission of 1572 and CV for new investigators for
180508 Amendment IND 115191 NEPA-17-05
170420 Original NDA 210493 | Original NDA submission
Application 4
170426 Amendment NDA 210493 Respons¢ to FDA Request (04.25.17) and submission of a
clean copy of proposed PI and PPI
Response to FDA-requested clarification (05.23.17) of
170530 Amendment NDA 210493 PNET-12:23 datasets
Submission of FDA-requested (05.17.17) additional
170601 Amendment NDA 210493 information and amended labeling according PLLR
Sponsor's response to FDA Information Request
170608 Amendment NDA 210493 | (06.07.17) for SAS macro programs for studies PALO-
15-17 and NEPA-15-18
Sponsor's tesponse to FDA Information Request
170706 Amendment NDA 210493 | (06.29.17) for CMC information: microbiology test on
finished products and palonosetron specifications
170712 Product NDA 210493 Comrpunlqatlon on US Authorized Representative
Correspondence Vacation
Response to FDA Clinical Information Request
170717 Amendment NDA 210493 | (07.12.17) on blood creatinine increase in study NEPA-

15-18




Response to Clinical Information Request (07.11.17) on

170719 Amendment NDA 210493 efficacy results in study NEPA-15-18
Submission of amended labeling according to requests
170719 Amendment | NDA 210493 | o (5404 in Filing letter of 06.28.17
Notification of response to FDA Request (07.10.17) for
170727 Amendment NDA 210493 | Method Verification Materials and submission of
methods
Response to FDA Clinical Information Request
170816 Amendment NDA 210493 (08.01.17) on NEPA-15-18 efficacy results
Reply to FDA's Clinical Pharmacology Information
170816 Amendment | NDA 210493 | p /o (08.08.17) for PNET-12-23 BE data
Response to FDA Clinical Information Request
170831 Amendment NDA 210493 (08.23.17) on NEPA-15-18 efficacy results
Response to FDA Clinical Information Request
170831 Amendment | NDA 210493 | 58 55 17) on PALO-15-17 cardiac safety
170906 Amendment NDA 210493 | Submission of 4-month safety update
Response to FDA Clin. Pharm. Information Request
170913 ] Amendment | NDA 210493 | (591 17,item 4) on PNET-12-23 dataset
Response to FDA Clinical information Request
170926 | Amendment | NDA 210493 | )19 17) on efficacy of NEPA-15-18
Response to FDA Clinical information Request
170926 Amendment | NDA 210493 | 95 17) on patients data of NEPA-15-18
Response to FDA Information Request (09.11.17, item 1-
170927 Amendment NDA 210493 3) on PNET-16-29 additional data
CMC amendment (module 32S update following HAS
171005 Amendment | NDA 210493 | 45 cation of the DMF agreed with FDA)
171012 Amendment NDA 210493 | Response to Mid-Cycle Significant Review Issue
Response to clinical Information request (10.03.17) on
171012 Amendment NDA 210493 liver safety in NEPA-15-18
171013 Amendment NDA 210493 | Response to CMC Information request (10.10.17)
Response to Clinical Information request (10.13.17)
171020 Amendment NDA 210493 addressing potential drug interactions between
fosnetupitant and palonosetron, and comparing cross
study pk information
Response to Clinical Information request (10.27.17)
171102 Amendment NDA 210493 | asking for additional analyses on non-responder
subgroups in NEPA-15-18
171103 Amendment NDA 210493 Respon.se.: to .CMC Informatlon. request (10.25.17) asking
for clarification on manufacturing process and controls
Response to Clinical Pharmacology Information request
(11.03.17) asking for clarification on palonosetron
171109 Amendment NDA 210493 transporter inhibition, time dependent inhibition of
fosnetupitant and PNET-12-23 dataset
Response to CMC/labeling Information request
171128 Amendment NDA 210493 (11.13.17) asking for amended carton and label
171212 Amendment NDA 210493 Res.ponse to nonclm.lcal. Information request (12.05.17)
asking for characterization on extractables
Response to CMC/labeling Information request
171214 Amendment NDA 210493 (12.11.17) asking for amended carton and label
180108 Amendment NDA 210493 Response to revision to proposed labeling request

(14.12.17) asking for amended PI and PPI




A greemeﬁt to proposed Post Marketing Requirements and

180110 Amendment NDA 210493 Commitments (sent by FDA on 22.12.17)
Revised Prescribing Information (Pl) and Container Label
180312 Amendment NDA 210493 (FDA request on Feb 28, 2018)
Response to Clinical Information request (March 27,
180405 Amendment NDA 210493 | 2018) on safety and adverse events in studies PALO-15-
17 an NEPA-15-18
180412 Amendment NDA 210493 Revised Prescribing Information (Pl) (FDA request on
Apr 10, 2018)
Revised Prescribing Information (P1) and patient
180417 Amendment NDA 210493 information (PPI) (FDA request on Apr 16, 2018)
Revised Prescribing Information (P1) and patient
180419 Amendment NDA 210493 information (PPI) (FDA request on Apr 18, 2018)
180419 Approval NDA 210493 | FDA Approval Letter Sent
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: HELSINN HEALTHCARE SA

Application No./Patent No.: 9186357 Filed/lssue Date: 11/17/2015

Titled: COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING
HELSINN HEALTHCARE SA _a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 034886 , Frame 0944 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Clark G. Sullivan/ 2018-06-11

Signature Date

Clark G. Sullivan 36942

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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CONFIRMATION NO. 3207
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Sullivan IP Solutions, LLC
PO Box 2252 IR MR
00000010034346
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NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/13/2018.
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UNITED STATES PATENT AND TRADEMARK OFFICE
Commissioner for Patents
United States Patent and Trademark Office
P.0O. Box 1450
Alexandria, VA 22314-1450
www.uspto.gov

Clark G. Sullivan In Re: Patent Term Extension

Sullivan IP Solutions Application for

P.O. Box 2252 U.S. Patent No. 9,186,357 FEB 1 [ 20‘\9
New York, NY 10163 Filed: June 12, 2018

REQUIREMENT FOR INFORMATION PURSUANT TO 37 C.F.R. 1.750

An application for extension of the patent term of U.S. Patent No. 9,186,357 under 35 U.S.C. §
156 was filed in the United States Patent and Trademark Office on June 12, 2018. The
application (PTE application) was filed by Helsinn Healthcare SA, the patent owner of record.
Extension is sought based upon the premarket review under § 505 of the Federal Food, Drug, and
Cosmetic Act (FFDCA) of Akynzeo® for Injection (fosnetupitant & palonosetron), which was
approved for commercial use and sale by the Food and Drug Administration (FDA) on April 19,
2018. An extension of 519 days is requested.

35 U.S.C. 156 states:

(a) The term of a patent which claims a product, a method of using a
product, or a method of manufacturing a product shall be extended in
accordance with this section from the original expiration date of the
patent, which shall include any patent term adjustment granted under
section 154(b) if . ..

(4) the product has been subject to a regulatory review
period before its commercial marketing or use;. . . .

(f) For purposes of this section:
(1) The term "product" means:

(A) A drug product . . .
(2) The term "drug product” means the active ingredient of—
(A) a new drug, antibiotic drug, . . . as those terms are used in the Federal

Food, Drug, and Cosmetic Act . . . including any salt or ester of the active
ingredient, as a single entity or in combination with another active
ingredient.

Accordingly, one of the requirements for a patent to be eligible for extension, pursuant to the
provisions of 35 U.S.C. 156, is that the patent must claim the approved product, a method of
using the approved product or a method of manufacturing the approved product. See 35 U.S.C.
156(a). 35 U.S.C. 156(f)(2)(A) further clarifies that in the case of a drug product, the patent
must claim an active ingredient (including any salt or ester) of the approved product, or a method
of using or manufacturing an active ingredient (including any salt or ester) of the approved
product. Here, the patent claims are method of use claims, but it appears that the claims do not
recite a method of using an active ingredient (including any salt or ester) of the approved drug
product.
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Each of Helsinn’s patent claims 4, 14, 16, 52, 53, 55, 56, 58, 60, 61 and 63 encompasses a
method of using netupitant. Claim 4 is representative. It recites, “[a] method of treating
chemotherapy induced nausea and vomiting (CINV) comprising inducing in a subject receiving
chemotherapy blood levels of palonosetron and netupitant effective to treat said CINV.” The
specification describes the administration of netupitant with palonosetron or netupitant with
dexamethasone. The approved product, on the other hand, is Akynzeo® for Injection, which is a
combination of two active ingredients, known by the common names fosnetupitant and
palonosetron. Fosnetupitant and netupitant are not the same. Importantly, netupitant is not a salt
or ester of fosnetupitant. Instead, fosnetupitant is an ester of netupitant, specifically a phosphate
ester of netupitant.

Thus, Helsinn’s patent does not claim fosnetupitant or palonosetron, or a method of using or
manufacturing fosnetupitant or palonosetron. Nor does Helsinn’s patent claim a salt or ester of
fosnetupitant or palonosetron, or a method of using or manufacturing a salt or ester of
fosnetupitant or palonosetron. Instead, Helsinn’s patent claims a method of using netupitant,
which is neither an active ingredient of Akynzeo® for Injection or a salt or ester of an active
ingredient of Akynzeo® for Injection.

Caselaw confirms that netupitant is not an active ingredient of Akynzeo® for njection and that
Helsinn’s patent does not claim Akynzeo® for Injection. “[A]n ‘ingredient’ must be present in
the drug product when administered.” Glaxo Operations UK, Ltd. v. Quigg, 706 F. Supp. 1224,
1227-28, 10 USPQ2d 1100,1103 (E.D. Va. 1989), aff’d 894 F. 2d 392, 13 USPQ2d 1628 (Fed.
Cir 1990). Netupitant is not present in the approved product when administered. Further, “[a]
patent which claims a metabolite of an approved drug does not claim the approved drug.”
Hoechst-Roussel Pharmaceuticals Inc. v. Lehman, 109 F.3d 756, 759, 42 USPQ2d 1220, 1223
(Fed. Cir. 1997). Here, claim 4 is directed to a method of using the metabolite (netupitant) of the
approved product (fosnetupitant).

Applicant has TWO MONTHS from the date of this letter in order to file a response which
addresses the USPTO’s initial finding that the patent does not claim a method of using the
approved product. Extensions of time under 37 CFR 1.136 are available. Failure to respond will
result in the application for patent term extension being dismissed.

Any correspondence from applicant with respect to this matter should be submitted via the
USPTO’s EFS Web system and should be addressed as follows:

By mail: Commissioner for Patents
Mail Stop Hatch-Waxman PTE
P.O. Box 1450
Alexandrna, VA 22313-1450
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[

Telephone inquiries related to this notice should be directed to the undersigned at (571) 272-
7755.

Mary C. Tilf )

Senior Legal Advisor

Office of Patent Legal Administration
Office of the Deputy Commissioner

for Patent Examination Policy

cc: FDA, CDER, Office of Regulatory Policy RE: AKYNZEO® for Injection
10903 New Hampshire Avenue, (fosnetupitant & palonosetron)
Bldg. 51 Room 6250 Docket No.: FDA-2019-E-

Silver Spring MD 20993-0002

Attention: Beverly Friedman



Attorney Docket HHCO002

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re: U.S. Patent No. 9,186,357 B1

Issued: November 17, 2015

To: Fabio TRENTO et al.

For: COMPOSITIONS AND METHODS FOR TREATING CENTRALLY

MEDIATED NAUSEA AND VOMITING

Commissioner for Patents

Mail Stop Hatch-Waxman PTE
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO REQUIREMENT FOR INFORMATION

Dear Commissioner:
This letter is submitted in response to the Office’s February 14, 2019, Requirement for
Information Pursuant to 37 C.F.R. 1.750.

BACKGROUND

Fosnetupitant is a prodrug of netupitant, and one of the active ingredients in Akynzeo® for
injection (Akynzeo® i.v.). Netupitant was originally developed as an oral capsule and approved
by the United States Food and Drug Administration (“FDA”) on October 10, 2014, for the
treatment of chemotherapy induced nausea and vomiting (“CINV”). However, netupitant cannot
be injected due to its limited solubility. To overcome this limitation, Applicant developed
fosnetupitant, a prodrug of netupitant, and secured FDA approval for fosnetupitant as Akynzeo®
i.v. on April 19, 2018.

When Akynzeo® i.v. is injected, the fosnetupitant is converted to netupitant by metabolic
hydrolysis, and thereafter converted to three predominant metabolites. As explained in the FDA-

®

approved prescribing information for Akynzeo™ i.v. (previously supplied):
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Metabolism

Fosnetupitant is converted in vivo to netupitant by metabolic hydrolysis. In
patients receiving AKYNZEOQ intravenously, netupitant exposure was 17-
fold fosnetupitant exposure, as determined by their AUCiyr ratio. Netupitant
metabolites M1, M2 and M3 were generated from the released netupitant.
In patients, metabolite M1, M2 and M3 exposures were 32%, 21% and 28%
of netupitant exposure. The median tmax for M1, M2, and M3 were 12, 2 and
12 hours, respectively.

The patent at issue in this Request for Patent Term Extension (“PTE”), U.S. Patent No.
9,186,357 B1 (“the ‘357 patent”), discloses and claims the use of netupitant and its prodrugs in
combination with palonosetron to treat CINV. The patent describes the combined administration
of palonosetron and netupitant or a prodrug of netupitant. A specific disclosure of prodrugs is

found in column 10, lines 22-29 of the ‘357 patent, wherein it is stated:

It will be further understood that the netupitant can be administered in
prodrug form, in which case the invention will provide a method of
treatment by inducing plasma levels of netupitant, and in each case the
plasma level of netupitant induced by the prodrug administration will
correspond to the level attained by the administration of netupitant or its
pharmaceutically acceptable salt, in the doses and routes of administration
described herein.

The use of prodrugs of netupitant to treat CINV, by inducing sufficient blood levels of netupitant,

is captured in claim 4, wherein it is stated:

4. A method of treating chemotherapy induced nausea and vomiting (CINV)
comprising inducing in a subject receiving chemotherapy blood levels of
palonosetron and netupitant effective to treat said CINV.

Claim 4 claims a method of treating CINV by inducing levels of netupitant in the bloodstream
effective to treat CINV. This claim covers a method of using Akynzeo® i.v. to treat CINV because
Akynzeo® i.v. “induces in a subject receiving chemotherapy blood levels of palonosetron and
netupitant effective to treat said CINV.” In fact, the claim covers the use of any drug that is capable

of inducing blood levels of palonosetron and netupitant that are effective to treat CINV.
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DISCUSSION
The statute at issue, 35 U.S.C. § 156, states in subsection (a):

(a) The term of a patent which claims a product, a method of using a product,
or a method of manufacturing a product shall be extended in accordance with
this section from the original expiration date of the patent ... if—
(1) the term of the patent has not expired before an application is submitted
under subsection (d) for its extension;
(2) the term of the patent has never been extended,;
(3) an application for extension is submitted by the owner of record of the
patent ... in accordance with the requirements of subsection (d);
(4) the product has been subject to a regulatory review period before its
commercial marketing or use;
(5) (A) ... the permission for the commercial marketing or use of the
product ... is the first permitted commercial marketing or use of the product
under the provision of law under which such regulatory review period
occurred ...

35 U.S.C. § 156(a). As can be seen, the statute states in compulsory terms that a patent shall be
extended if it claims “a product, a method of using a product, or a method of manufacturing a
product,” and conditions (1)-(5) are satistied. Because claim 4 of the ‘357 patent claims a method
of using Akynzeo® i.v. for the treatment approved by FDA, and conditions (1)-(5) are
unquestionably satisfied, the ‘357 patent is eligible for a patent term extension under section 156(a).

The Office cites Glaxo Operations UK v. Quigg, 706 F. Supp. 1224, 1227-28, 10 USPQ2d
1100, 1103 (E.D. Va. 1989), aff'd 894 F.2d 392, 13 USPQ2d 1628 (Fed. Cir. 1990), for the
proposition that “an ingredient must be present in the drug product when administered” for a patent
to qualify for a PTE, and argues that “[n]etupitant is not present in the drug product when
administered” to support its initial denial of Applicant’s request, but Glaxo v. Quigg actually
supports a PTE in this case. In Glaxo v. Quigg, FDA had approved Glaxo’s Ceftin® which
contained cefuroxime axetil as its active ingredient. The patent atissue, U.S. Patent No. 4,267,320,
was a compound patent that claimed cefuroxime axetil in independent claim 1 and dependent claim

4, reproduced below:
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1. A ceplhalosporie antibiotic of the sym form having
3 formula

N E N CH 0L CO L NH

COLO.CH L OCO )
1‘?.3
(wherein R} is a primary or secondary alkyl group con-
taining 1 to 4 carbon atoms and R2is a primary or sec-
ondary alkyl group costaining 1 (o & carbon atoms
pravided that at least one of the groups Rt and R2 is
methyl).

4. The compound claimed in claim 1 which is 1-
acetogyethyl (6R,7R}-3-carbamoyloxymethyi-7-{(Z)-2-
{fur-2-yD-2-methoxyiminoacetamidojceph-3-em-4-car-
hoxyylate.

The Commissioner initially refused to extend the term of the patent because, according to
the Commissioner, cefuroxime was the active ingredient in Ceftin, not cefuroxime axetil, and FDA
had previously approved cefuroxime as the sodium salt. See 706 F.2d at 1102 (“The central
question then is whether the active ingredient of Ceftin Tablets is the ester cefuroxime axetil or
the parent acid cefuroxime.”) Essentially, the Commissioner was applying an “active moiety”
approach to its PTE determinations, similar to the approach FDA takes when determining whether
a molecule qualifies for new chemical entity exclusivity. The district court rejected this active
moiety approach, in a decision that was subsequently affirmed by the Federal Circuit. The district
court reversed the Commissioner because “[i]t is cefuroxime axetil that is the “active ingredient”
in Ceftin Tablets. Cefuroxime itself is not present at all in Ceftin Tablets; it is therefore not an
‘ingredient.”” Id.

Asin Glaxo v. Quigg, it is fosnetupitant that is the “active ingredient” in Akynzeoi.v., and
it is fosnetupitant (which is a prodrug of netupitant, according to the specification as detailed

hereinbefore) that is claimed in claim 4!. Claim 4 of the ‘357 patent is a method of treatment

I Claim 4 does not spell out the chemical structure of fosnetupitant, but it claims the use of
fosnetupitant to treat CINV inasmuch as the administration of fosnetupitant induces therapeutically
effective levels of netupitant in the bloodstream, as recited in claim 4. Claim 4 may describe
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claim using fosnetupitant, and Glaxo’s claim was a product claim, but Section 156 is not limited
to product claims. Under 35 U.S.C. 156(a), any “patent which claims a product, a method of using
a product, or a method of manufacturing a product” is eligible for extension if the requirements in
subsections (1)-(5) are satisfied. Because claim 4 of the ‘357 patent claims “a method of using”

Akynzeo®

i.v., and conditions (1)-(5) are satisfied, the ‘357 patent is eligible for extension.

The Office cites a second court decision, Hoechst-Roussel Pharm., Inc. v. Lehman, 109
F.3d 756, 759 42 USPQ2d 1220, 1223 (Fed. Cir. 1997), for the proposition that “[a] patent which
claims a metabolite of an approved drug does not claim the approved drug.” According to the
Office, claim 4 does not entitle Applicant to a PTE because “claim 4 is directed to a method of
using the metabolite (netupitant) of the approved product (fosnetupitant).”

However, claim 4 is not directed to the use of netupitant to treat CINV. Instead, the claim
is directed to the use of any compound that induces therapeutically effective levels of netupitant
in the bloodstream to treat CINV, thus including prodrugs of netupitant, as described in the
specification and, namely, fosnetupitant. Netupitant is recited in the claim, but merely as a
downstream effect of the claimed method.

In Hoechst-Roussel Pharm., Inc. v. Lehman, in contrast, Warner Lambert Company
(“Warner Lambert”) had secured an FDA approval for tacrine hydrochloride, and Hoechst Roussel
Pharmaceuticals (“Hoechst”), a third party embroiled in patent litigation with Warner Lambert,
had filed a request for PTE based on Warner Lambert’s approval. However, Hoechst’s patent did
not claim tacrine hydrochloride, but instead claimed 1-hydroxy-tacrine, a metabolite of tacrine
hydrochloride, and a method of using 1-hydroxy tacrine by administering 1-hydroxy tacrine to a
patient in need of memory enhancement. The Commissioner denied the request for PTE, and the
Federal Circuit affirmed the Commissioner’s decision, because “Hoechst has not claimed either
the active ingredient that received FDA approval, tacrine hydrochloride, or a method of using that

ingredient.” Hoechst at 759.

fosnetupitant functionally, based on its ability to induce therapeutically effective levels of
netupitant, but this functional description is authorized by cases summarized in MPEP 2173.05(g).
See, e.g., In re Swinehart, 439 F.2d 210, 212, 169 USPQ 226, 229 (CCPA 1971) (holding that
Applicant was entitled to claim a genus of compounds “transparent to infrared rays”, even though
this was a functional description).
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Unlike the patent involved in Hoechst, Helsinn has claimed a method of using the
ingredient approved by FDA. The ‘357 patent does not claim a method of using a metabolite of
fosnetupitant. The claim refers to netupitant, but only as a compound “induced” by the claimed
method. Instead, the claim covers a method of inducing netupitant in the bloodstream, including
by administering fosnetupitant, and thus claims a method of using the ingredient approved by FDA

2

fosnetupitant. Therefore, the ‘357 patent is eligible for a patent term extension.

CONCLUSION

WHEREFORE, a certificate of correction extending the term of U.S. Patent No. 9,186,357
B1 for a period of 519 days to April 19, 2032, is earnestly solicited.

Respectfully submitted,

By:  /Clark G. Sullivan/ __
Clark G. Sullivan
April 29, 2019 Reg. No. 36,942

Sullivan IP Solutions
PO Box 2252
New York NY 10163
404.483.9360

Customer No. 140619
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1 US 8,426,450 B1 4/23/2013 Helsinn Healthcare SA
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August 8, 2024

Mr. Clark G. Sullivan Inre: Patent Term Extension
Sullivan IP Solutions, LLC Application for
P.O. Box 2252 U.S. Patent No. 9,186,357

New York, NY 10163

NOTICE OF FINAL DETERMINATION — INELIGIBLE

On June 12, 2018, patent owner Helsinn Healthcare SA (Helsinn) filed a patent term extension
(PTE) application under 35 U.S.C. 156 for extension of U.S. Patent No. 9,186,357 (the *357
patent). Helsinn seeks 519 days of extension based upon the premarket review under § 505 of the
Federal Food, Drug, and Cosmetic Act (FFDCA) of AKYNZEO® for Injection (fosnetupitant
chloride hydrochloride and palonosetron hydrochloride). The approved product AKYNZEO® for
Injection received approval for commercial use and sale by the Food and Drug Administration
(FDA) on April 19,2018.

In connection with the PTE application, the United States Patent and Trademark Office (USPTO)
issued a Requirement for Information Pursuant to 37 CFR 1.750 (the RFI) on February 14, 2019.
Helsinn filed a Response to Requirement for Information (the Response) on April 29,2019,
which was timely in view of a one-month extension of time under 37 CFR 1.136.

35U.S.C. 156 states:

(a) The term of a patent which claims a product, a method of usinga
product, or a method of manufacturing a product shall be extended in
accordance with this section from the original expiration date of the
patent, which shall include any patent term adjustment granted under
section 154(b)if . ..

(4) the product has been subject to a regulatory review period
before its commercial marketing oruse; . . .

(5)(A) except as provided in subparagraph (B) or (C),! the
permission for the commercial marketing or use of the product
after such regulatory review period is the first permitted
commercial marketing or use of the product under the provision
of law under which such regulatory review period occurred . . .

(f) For purposes of this section:

! Subparagraphs (B) and (C) concern recombinant DNA technology and products for animals, respectively, and thus
arenotrelevant to the issue athand.
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(1) The term “product” means:
(A) A drugproduct. ..

(2) The term “drugproduct” means the active ingredient of—
(A) anew drug, antibiotic drug, . . . as those terms are used
in the Federal Food, Drug, and Cosmetic Act . . . including
any salt or ester of the active ingredient, as a single entity
orin combination with another active ingredient.

Consistently, 37 CFR 1.740(a)(9) provides that a PTE application must claim the approved
product, or a method of using or manufacturing it:

A formal application for the extension of patent term must include:

(9) A statementthat the patent claims the approved product, or a method
of using or manufacturing the approved product . . .

Thus, in order to be eligible for extension, a patent must claim the approved product, a method of
using the approved product or a method of manufacturing the approved product. 35 U.S.C.
156(a) and 37 CFR 1.740(a)(9). In the case of a drug product, the patent must claim an active
ingredient (including any salt or ester) of the approved product, or a method of using or
manufacturing an active ingredient (including any salt or ester) of the approved product.

35 U.S.C. 156(f)(2)(A). The product must have been subject to a regulatory review period, and
the approval obtained must have resulted in the first permitted commercial marketing or use,
under the provision of law under which such regulatory review period occurred, of at least one of
the active ingredients of the product. Arnold P'ship v. Dudas,362 F.3d 1338, 1341 (Fed. Cir.
2004) (“To extend the term of a patent claiming a composition comprising A and B, either A or
B mustnot have been previously marketed. In other words, at least one of the claimed active
ingredients must be new to the marketplace as a drug product.”) See also 35 U.S.C. 156(a)(5)(A)
and 35 U.S.C. 156(£)(2)(A).

Here, Helsinn asserts at page 6 of the PTE application that claims 4, 14, 16, 52-66, 58, 60, 61
and 62 of the *357 patent claim a method of using the approved product AKYNZEO® for
Injection. Helsinn does not assert that the 357 patent claims the approved product or a method
of manufacturingit. Furthermore, Helsinn asserts at page 4 of the PTE application that although
active ingredient palonosetron had previously been approved under § 505 of the FFDCA, active
ingredient fosnetupitant had not. Thus, no issue concerning product or method of manufacturing
claims drawn to fosnetupitant chloride hydrochloride arises, nor is there any issue concerning
claims to palonosetron hydrochloride. In short, the eligibility of the *357 patent for extension
turns on the question of whether it claims a method of usingfosnetupitant chloride
hydrochloride, or any salt or ester thereof.

In the RFI, the USPTO discussed the statutory requirement for claiming the approved product or
amethod of using or manufacturing it, and reviewed representative claim 4 which reads as
follows:
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4. A methoed of treating chemotherapy induced nausea and

vapiting (CINV) comprising inducing in a subject receiving

chemotherapy hlood levels of palonosetron and netupitant

elfective to treat said CINY.
We pointed out that the claims of the 357 patent do not recite a method of using an active
ingredient (including any salt or ester) of the approved drug product AKYNZEO ® for Injection.
We recognized that the specification describes the administration of netupitant with
palonosetron, or netupitant with dexamethasone. However, we also stressed that fosnetupitant
and netupitant are not the same, and that netupitant is neither a salt nor an ester of fosnetupitant.
We concluded as follows in the RFI:

Thus, Helsinn’s patent does not claim fosnetupitant or palonosetron, or a method of using
or manufacturing fosnetupitant or palonosetron. Nor does Helsinn’s patent claim a salt or
ester of fosnetupitant or palonosetron, or a method of using or manufacturing a salt or
ester of fosnetupitant or palonosetron. Instead, Helsinn’s patent claims a method of using
netupitant, which is neither an active ingredient of Akynzeo® for Injection or a salt or
ester of an active ingredient of Akynzeo® for Injection.

We relied on case law to support our assertion that netupitant is not an active ingredient of
AKYNZEO® for Injection. First, “an ‘ingredient’ must be present in the drug product when
administered.” Glaxo Operations UK, Ltd. v. Quigg, 706 F. Supp. 1224,1227-28, 10 USPQ2d
1100,1103 (E.D. Va. 1989),aff’d 894 F. 2d 392, 13 USPQ2d 1628 (Fed. Cir 1990). Because
netupitant is not present in the approved product when administered, it cannot be considered an
active ingredient of AKYNZEO® for Injection. Second, “a patent which claims a metabolite of
an approved drug does not claim the approved drug.” Hoechst-Roussel Pharmaceuticals Inc. v.
Lehman, 109 F.3d 756, 759, 42 USPQ2d 1220, 1223 (Fed. Cir. 1997). Here, while claim 4 may
be said to encompass a method of using netupitant, netupitant is a metabolite of the approved
product (fosnetupitant chloride hydrochloride) and not the approved product itself.

Helsinn’s argument in the Response of April 29, 2019 to the RFI can be summarized as follows:
Claim 4 covers a method of using fosnetupitant chloride hydrochloride, whichis an active
ingredient of AKYNZEO® for Injection, because administration of the prodrug fosnetupitant
chloride hydrochloride results in the blood levels of netupitant required by claim 4. Helsinn
points out at page 2 of the Response that column 10, lines 22-29, of the *357 patent discusses
administration of a prodrugin order to attain the blood level of netupitant required by claim 4:

It will be further vnderstood that the netopitant can be
administered 1n prodrag form, m which case the mvention
will provide a method of tregiment by inducing plasma levels

3 of getupitant, and in each case the plasma level of netupitant
level attaingd by the admnistration of netupitant or its phar-
macentically acceptable salt, i the doses and routes of
administration descrbed herein,
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In footnote 1 beginning on page 4 of the Response, Helsinn admits that claim 4 does not directly
claim a method of using fosnetupitant chloride hydrochloride, but nevertheless asserts that such a
method is covered using functional language:

P{laim 4 does not spell out the chemical structure of fosnetupitant, but it claims the ase of
fosnetupitant to treat CINY ingsmuch as the administration of foshetupitant induces therapeutically
etfective levels of netupitant in the Mocdstream, as recited in olabm 4 Claim 4 mav describe

fosnetupitant functionsily, based on its alality o induce therapeutically offective levels of
netupsitant, but ths fonctional deseniption i anthorized by cases summarized 1n MPEP 2173 08(w).
e, 2.8, Inre Swinehory, 438 F 24d 210, 213, 168 USPO 138, 229 (CCPA 1971) (holding that
Applicant was entitted 1o chaim g genus of compounds “transparent to dvared ravs”, even though
this was 8 functonad desenphion),

Helsinn is generally correct that functional language in claims is not proscribed. However,
Helsinn’s reliance on In re Swinehart and MPEP 2173.05(g) is misplaced. Seemingly in support
of Helsinn’s position, the Swinehart court states, “By its own literal terms a claim employing
such [functional] language covers any and all embodiments which perform the recited function.”
Id. at 213. However, Swinehart places a constraint on this conclusion in the immediately
following sentence: “Legitimate concern often properly exists, therefore, as to whether the scope
of protection defined thereby is warranted by the scope of enablement indicated and provided by
the description contained in the specification.” /d.

The Swinehart composition of matter claim upheld by the CCPA used the functional language
“transparent to infrared rays” to further limit a claim that was otherwise defined by its physical
components. In claim 4 atissue here, the functional language “blood levels of palonosetron and
netupitant effective to treat said CINV” stands alone as an objective, and does not further limit
the manner in which the claimed “inducing” is to be carried out. Thus, the Swinehart facts are
distinguishable from the case at hand, and the Swinehart conclusion does not apply.

Lookingto the specification to ascertain the “scope of protection” defined by the claim as
counseled by Swinehart supports the conclusion that the method covered by claim 4 is not a
method of using fosnetupitant chloride hydrochloride or a salt or ester thereof. Helsinn points to
the discussion of administration of prodrugs of netupitant at column 10, lines 22-29, of the ’357
patent (quoted above) to bolster its assertion that claim 4 covers administration of fosnetupitant
chloride hydrochloride. Fosnetupitant chloride hydrochloride may in fact be a prodrug of
netupitant. However, the *357 patent does not teach that fosnetupitant chloride hydrochloride, or
any other form of fosnetupitant, is a prodrug of netupitant. It does not appear that there is any
mention of fosnetupitant in the >357 patent at all. Furthermore, there is no evidence of record in
the prosecution history of the *357 patent to indicate that a person of ordinary skill in the art
would understand that a reference to “prodrugs” of netupitant would necessarily encompass
fosnetupitant chloride hydrochloride. Finally, although the 357 patent states at column 3, lines
19-21, that “[m]ethods of synthesizing and formulating netupitant and its prodrugs are described
in U.S. Pat. Nos. 6,297,375, 6,719,996 and 6,593,472 to Hoffmann La Roche,” those patents also
do not appear to refer to fosnetupitant as a prodrug of netupitant, or at all.
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The only drug taught in the *357 patent that could satisfy the functional limitation of “blood
levels of . . . netupitant effective to treat said CINV” is netupitant, or a salt thereof. Therefore,
claim 4 does not encompass a method of using fosnetupitant chloride hydrochloride or a salt or
ester thereof. The “scope of protection” provided by claim 4 can only possibly extend to
netupitant and its salts. As explained in the RFI, netupitantis not the same as the active
ingredient fosnetupitant chloride hydrochloride, and netupitant is also not a salt or ester of
fosnetupitant chloride hydrochloride. Atbest, claim 4 encompasses a method of using netupitant.
Because netupitant is not present in the approved product when administered, as explained above
and on page 2 of the RFI, the 357 patentis not eligible for PTE.

The USPTO has determined that U.S. Patent No. 9,186,3571s NOT eligible for patent term
extension under 35 U.S.C. 156 based upon the regulatory review period of AKYNZEO® for
Injection (fosnetupitant chloride hydrochloride and palonosetron hydrochloride) because the
’357 patent does not claim a method of using fosnetupitant chloride hydrochloride, or any salt or
ester thereof.

Helsinn may file a single request for reconsideration of this FINAL DETERMINATION OF
INELIGIBILITY within TWO MONTHS of the mailing date of this letter. The period for
response may be extended pursuantto 37 CFR 1.136. See 37 CFR 1.750. A failure to respond to
this letter will resultin the application papers being placed into the patent file with no further
action taken on the application for patent term extension.

Applicant has TWO MONTHS from the date of this letter to file a response which addresses the
USPTO’s determination that the patent does not claim a method of using the approved product.
Extensions of time under 37 CFR 1.136 are available. Failure to respond will result in the
application for patent term extension being dismissed.

Any correspondence from the PTE applicant with respect to this matter should be submitted via
the USPTO patent electronic filing system using the appropriate document description.

Inquiries related to this determination should be directed to the undersigned at 571-272-7754 or
kathleen.fonda@uspto.gov.

/Kathleen Kahler Fondal

Kathleen Kahler Fonda

Senior Legal Advisor

Office of Patent Legal Administration

. ® o
cc: FDA, CDER, Office of Regulatory Policy re: AKYNZEO® for Injection

10903 New Hampshire Avenue (fosnetupltgnt chloride
Bldg 51, Room 6250 hydrochloride and palonosetron
e hydrochloride)

Silver Spring, MD 20993-0002

Attention: Beverly Friedman
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