Attorney Docket No. HHC002US7 /CO001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Fabio TRENTO et al.
Application No.: Not Yet Assigned

Continuation of U.S. Application No.
15/003,327

Filed: Herewith
For: COMPOSITIONS AND METHODS

FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

N’ N’ N N N v N N Nt Nt st e’ et e’

Group Art Unit: Not Yet Assigned

Examiner: Not Yet Assigned

Confirmation No.: Not Yet Assigned

PRELIMINARY AMENDMENT

Prior to commencing examination of the above application, please amend this application

as follows:

Amendments to the Specification begin on page 2.

Remarks begin on page 3.

Azurity Pharmaceuticals, Inc. EXHIBIT - 1008 001



Continuation of U.S. Application No. 15/003,327
Preliminary Amendment

March 16, 2018

Page 2 of 3

AMENDMENTS TO THE SPECIFICATION

Please delete the first heading and paragraph of the specification CROSS-REFERENCE
TO RELATED APPLICATIONS.

Marked Section to Show Revisions.

002



Continuation of U.S. Application No. 15/003,327
Preliminary Amendment

March 16, 2018

Page 3 of 3

REMARKS

If there is any fee due in connection with the filing of this Preliminary Amendment,

please charge the fee to Deposit Account No. 600254,
Respectfully submitted,

By:/Clark G. Sullivan/
Clark G. Sullivan
Reg. No. 36,942

Sullivan IP Solutions, LLC
PO Box 2252

New York, NY 10163
404.483.9360

Customer No. 140619

003



Electronic Acknowledgement Receipt

EFS ID: 32056713
Application Number: 15923050
International Application Number:
Confirmation Number: 1686

Title of Invention:

NAUSEA AND VOMITING

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED

First Named Inventor/Applicant Name:

Fabio TRENTO

Customer Number:

140619

Filer:

Clark G. Sullivan

Filer Authorized By:

Attorney Docket Number: HHC002US7 / CO001
Receipt Date: 16-MAR-2018
Filing Date:
Time Stamp: 10:50:15

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
3674270
1 HHC002US7_Application_as_fil yes 45

ed.pdf

04179b441267e7f0b7681d4ec496aecf6a8

d8879

004



Multipart Description/PDF files in .zip description

Document Description Start End
Specification 1 32
Claims 33 39
Abstract 40 40
Drawings-only black and white line drawings 41 45
Warnings:
Information:
307487
2 QOath or Declaration filed HHC002US7_Declarations.pdf no 5
104aa6d60f05c33ea5a%fdb284f0491406ae)
0153
Warnings:
Information:
173567
3 Application Data Sheet WebADS.pdf no 9
a0b52b50cab698%ef3e75¢2372b33fd8834
5603c
Warnings:
Information:
325125
4 Power of Attorney HHC_POA.pdf no 2
40915bc05acc19d830393433f75481elealf|
adab
Warnings:
Information:
99498
HHC002US7_Prelim_Amend.
5 o yes 3
p bf7db4109e1e129f9ed8fce843f212e9b483
ccAd
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Specification 2 2
Applicant Arguments/Remarks Made in an Amendment 3 3

005



Warnings:

Information:

Total Files Size (in bytes): 4579947

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

006




COMPOSITIONS AND METHODS FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation of U.S. Application No. 14/069,970, filed
November 1, 2013, which is a continuation of U.S. Application No. 13/077, 462, tiled March
31,2011, now U.S. Patent No. 8,623,826, issued January 7, 2014, which is a continuation of
International Application No. PCT/IB2010/003106, filed November 18, 2010, which claims
priority to U.S. Provisional Application No. 61/262,470, tiled November 18, 2009, and U.S.
Provisional Application No. 61/382,709, filed September 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 nausea and vomiting induced by highly emetogenic chemotherapy, 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 community to better control nausea and vomiting caused by various
medical procedures, including chemotherapy (CINV), surgery (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 procedures. 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-nauseant 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
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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-l-oxo-1Hberiz [de] isoquinoline hydrochloride (CAS No.
119904-90-4); its empirical formula is C,9H;4N,O-HCI, and its molecular weight is 332.87. The

compound is represented by the following chemical structure:

o
T
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Methods of synthesizing palonosetron are described in U.S. Patent Nos. 5,202,333 and
5,510,486. Pharmaceutically acceptably dosage forms are described in PCT publications WO
2004/067005 and WO 2008/049552 from Helsinn Healthcare.

NK antagonists have also recently emerged as a tool for combating nausea and vomiting
from emetogenic medical procedures. Most recently, aprepitant was approved by the Food and
Drug Administration (“FDA”) for use in combination with other anti-emetic agents for the
prevention of nausea and vomiting from moderately and highly emetogenic chemotherapy.
However, it quickly became apparent that aprepitant’s effect was limited principally to vomiting
— not nausea — 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 compared to a 5-HT3 antagonist alone. See FDA Approved Labeling 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 Grunberg ef al., SUPPORT
CANCER CARE (2009) 17:589-594, from a combined treatment of aprepitant and

palonosetron, were far from promising.
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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 agents such as ondansetron and metoclopramide.
The product reportedly has a terminal 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 pp375-384 to
Ruhlmann et al. and Drug Metabolism and Disposition, vol.37, No. 8, 2009, pp.1635-1645 to
Pellegatti et al. As reported by Ruhlmann ef al. in THERAPEUTICS AND CLINICAL RISK
MANAGEMENT, 2009:5 375-384, casopitant had no statistically 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,45)-4-(4-acetytlpiperazin-l1-y1)-N-{(1R)-1-[3,5-
bis(trifluoromethyl)phenyl]ethy1 }-2-(4-fluoro-2-methylpheny1)-N-methylpiperidine-1-

carboxamide, and the below chemical structure:

Netupitant is another selective NK; receptor antagonist under development by Helsinn
Healthcare, having the formula 2-[3,5-bis(trifluoromethyl)phenyl]-N,2-dimethyl-N-[4-(2-
methylpheny1)-6-(4-methylpiperazin-l-y1)pyridin-3-yl |propanamide, or Benzeneacetamide,
N,a,a-trimethyl-N-[4-(2-methylpheny1)-6-(4-methyl-1-piperaziny1)-3-pyridinyl]-3,5-

bis(trifluoromethyl)-, and the below chemical structure:
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Methods of synthesizing and formulating netupitant and its prodrugs are described in U.S. Patent
Nos. 6,297,375, 6,719,996 and 6,593,472 to Hoffmann La Roche.

Other representative NK; antagonists include ZD4974 (developed by AstraZeneca),
CGP49823 (developed by Ciba-Geigy), Lanepitant and LY686017 (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 Dapitant (developed by Rhone-Poulenc
Rorer), Nolpitantium and SSR240600 (developed by Sanofi-Aventis), SCH388714 and
Rolapitant (developed by Schering-Plough), TAK637 (developed by Takeda), HSP117
(developed by Hisamitsu), KRP103 (developed by Kyorin Pharm) and SLV317 (developed
by Solvay). Chemical structures of the above-mentioned 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), pp1019-1045 by Huang et al.

The background of U.S. Patent 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 (especially pain resulting from
inflammatory conditions such as migraine, rheumatoid 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 withdrawal,
cardiovascular changes, oedema, chronic inflammatory diseases such as rheumatoid arthritis,
asthma/bronchial hyperreactivity and other respiratory diseases including allergic rhinitis,
inflammatory diseases of the gut including ulcerative 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 forms to reduce drug-drug
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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 1 antagonist, particularly netupitant.

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

Still another object of the invention is to augment existing treatments for CINV, RINV or
PONYV by steroids and 5-HT3 antagonists, and thereby provide additional protection against both
nausea and vomiting, especially during the acute and delayed phases.

Another object of the invention is to provide a single combined dose of netupitant and a 5-
HT3 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 nausea, 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.

It is another object to provide novel dosage forms to reduce drug-drug interaction,
improve stability, enhance bioavailability and potentiate therapeutic effect of each component
of the combined dosage forms comprising netupitant and/or 5-HT3 antagonist and/or

dexamethasone, in treating or preventing nausea and vomiting.

SUMMARY OF THE INVENTION

After extensive testing into the clinical effects of netupitant, 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 manner, and that less than 20
or 30% of netupitant is released from striatum NK; receptors even ninety-six hours after

administration. This is in stark contrast to aprepitant, in which receptor binding drops swiftly
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over time, and must be dosed repeatedly 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 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 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-HT3s antagonist such as palonosetron and a corticosteroid such as dexamethasone,
in a manner that results in even greater efficacy against nausea. It has been discovered that
palonosetron is much more effective in combinations with netupitant than it is in combination
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 bioavailability)
when palonosetron is in combination with netupitant as opposed to palonosetron in single dose
administration. Based on these discoveries, solid oral dosage forms have been developed that
combine netupitant or another NK1 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:

o 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 NK1 receptors in the striatum seventy-two hours after said administration;
6
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o Day 1 palonosetron -- administering to said patient on day one a therapeutically effective
amount of a 5-HT3 antagonist (preferably palonosetron) effective to treat said nausea and

vomiting during the acute and delayed phases;

o Day 1 dexamethasone -- administering to said patient on day one a first 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 and palonosetron, wherein said first dose comprises from 50 to 70% of a

minimum effective dose when administered alone; and

o 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 comprises 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 palonosetron 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 antagonist) 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 (3S)-3-[(3aS)-1-ox0- 2,3,3a,4,5,6-hexahydro-1H-benzo[de] isoquinoline-2-y1]-1-
azoniabicyclo[2.2.2]octan-1-olate, a degradation by-product of palonosetron. As a result, the
presently discovered dosage forms offer advantages, such as, reducing drug-drug interaction,
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 palonosetron and an NK1 antagonist (preferably netupitant), or a

pharmaceutically acceptable salt or prodrug thereof.
7
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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 comprising an 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-oxo- 2,3,3a,4,5,6-
hexahydro-1H-benzo [de] isoquinoline-2-y1]-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 a 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 advantages 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 not 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 description,
serve to explain the principles of the invention.

FIG. 1 depicts a capsule containing one soft-gel capsule of palonosetron and three tablets of
netupitant.

FIG. 2 is a two dimensional graph plotting the pharmacokinetic profile of netupitant in
humans following oral administration of netupitant alone and netupitant together with

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

FIG. 4 is a two dimensional graph plotting mean plasma concentrations of
dexamethasone over time following administration with and without netupitant.

FIG. 5 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 of preferred embodiments of the invention and the non-

limiting Examples included therein.

Definitions and Use of Terms

2%

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 compensate for variability 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 pharmaceuticals would
allow the product being evaluated to be considered 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 specification, the word “comprise” and
variations of the word, such as “comprising” and “comprises,” means “including but not limited
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 biologically
9
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nor otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use. In addition, the term “pharmaceutically acceptable salt” refers to a
salt of a compound to be administered prepared from pharmaceutically acceptable non-toxic
acids. Examples of suitable inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric,
sulfuric, and phosphoric. Suitable organic acids may be selected from aliphatic, aromatic,
carboxylic and sulfonic classes of organic acids, examples of which are formic, acetic,
propionic, succinic, camphorsulfonic, citric, fumaric, gluconic, isethionic, lactic, malic, mucic,
tartaric, para-toluenesulfonic, glycolic, glucuronic, maleic, furoic, glutamic, benzoic, anthranilic,
salicylic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic, 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. Patent 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 ONCOLOGIST, Vol. 12, No. 9, 1143-1150, September 2007. When
used to treat CINV induced by moderately emetogenic chemotherapy, the minimum effective
dose of dexamethasone 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 improvement of a disease, pathological condition, or disorder,
10
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and also includes causal treatment, that is, treatment directed toward removal of the cause of the
associated disease, pathological 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, pathological condition, or disorder; preventative treatment, that is, treatment directed to
minimizing or partially or completely inhibiting the development of the associated disease,
pathological 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 specified, 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 understood
that the treatment shows efficacy to a degree of statistical significance.

5-HTj; antagonists include the various setrons such as, for example, palonosetron,
ondansetron, dolasetron, tropisetron, and granisetron, and their pharmaceutically acceptable salts. A
preferred 5-HT3 antagonist is palonosetron, especially its hydrochloride salt.

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

“Moderately emetogenic chemotherapy” refers to chemotherapy having a moderate
degree of emetogenic potential, and includes chemotherapy based on carboplatin,
cyclophosphamide < 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
11
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understood that the method can be defined based upon its effectiveness during any one of the
twenty-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.

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 combining
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 invention,
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 therapeutically 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:

(1) 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 during the acute and delayed phases, which enters the systemic circulation, crosses the
blood brain barrier and occupies at least 70% of NK1 receptors in the striatum seventy-two

hours after said administration;

(1)  administering to said patient on day one a therapeutically effective amount of a 5-

HT3 antagonist (preferably palonosetron, more preferably 0.5 mg. of oral palonosetron as
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palonosetron hydrochloride) effective to treat said nausea and vomiting during the acute and

delayed phases;

(i)  administering to said patient on day one a first 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 and palonosetron,
wherein said first dose comprises from 50 to 70% of a minimum effective dose when
administered alone; and

(iv)  ifthe 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
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 principal embodiments. For example,
the netupitant can be administered 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 administration for the netupitant is oral. In terms of binding to NK; receptors, the netupitant
preferably binds to at least 80 or even 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 effective at treating or preventing nausea
and vomiting induced by numerous events, including chemotherapy induced nausea and
vomiting (“CINV?”), from moderately or highly emetogenic 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 netupitant, 5-HT;
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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 administered orally or via injection on the first day of treatment, and 8

mg administered orally or via injection on the second, third and fourth days after said treatment.
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.

Pharmaceutical 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 compounds 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 compressed into tablets (for oral or buccal use) or
formulated into troches (for buccal use). For these purposes, the active compound can be
incorporated with excipients and used in the form of tablets, troches, or capsules.
Pharmaceutically compatible 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 materials which modify the

physical form of the dosage unit, for example, coatings of sugar, shellac, or other enteric agents.
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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 colorings and flavors.

Solutions or suspensions used for injection can include the following components: a
sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating
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 combined oral dosage forms of
palonosetron and an NK 1 antagonist that can be readily modified depending on the therapeutic
objective, and that do not present issues of stability and degradation. 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
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 including, for
example, a tablet or capsule (hard or soft-gel). In a preferred embodiment, the NK1 antagonist
is formulated in a tablet. The number of NK1 antagonist units contained within the combined
dosage form can be, for example, from 1to 10, 1 to 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
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mg of netupitant, more preferably 100 to 150 mg of netupitant, 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 preferably 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 palonosetron 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, preferably 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.

Figure 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 hydroxypropyl methylcellulose (HPMC). In a
particular embodiment of the invention, the hard outer shell has a maximum oxygen permeability.
Preferably, the oxygen permeability is less about 1.0 x 107, 5.0x 107, 1.0x 10™, 5.0 x 10”, or
even 2.0 x 10” ml-cm/(cm*24 hr. atm).

The hard outer shell can be a continuous structure. Alternatively, 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
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suitable palonosetron soft-gel capsules are provided 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 materials 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
embodiments of the invention, the outer shell has a maximum oxygen permeability, preferably of
no more than 1.0 x 107, 5.0x 10*, 1.0x 10™, 5.0 x 10, or even 2.0 x 10” 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 composition comprise
glycerin. In another preferred embodiment, the liquid fill comprises about 0.25, 0.50, 0.75
mg., or more of palonosetron as palonosetron hydrochloride.

The fill composition may comprise various means to facilitate 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.%. The 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 surfactant is polyglyceryl 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.% to10 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 5

wt.% water.
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The active agent, which is preferably palonosetron hydrochloride, is preferably present
in the fill composition in an amount ranging from 0.01 to 10.0 wt.%, from 0.05 to 5.0 wt.%, or
from 0.1 wt.% to 2.0 wt.%. 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, surfactants, binders, glidants, and/or lubricants.
In a particular embodiment, the tablet comprises from 5 to 25 wt.% of microcrystalline
cellulose. The microcrystalline cellulose can function as a diluent and disintegrant, and
preferably comprises 15 wt.% of the tablet. Another suitable disintegrant 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 polyvinylpyrrolidone, 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 stearyl fumarate 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 invention 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 invention 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
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or highly emetogenic chemotherapy, radiation therapy induced nausea and vomiting (“RINV”),

or postoperative nausea and vomiting (“PONV”).

EXAMPLES

The following examples are put forth so 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, temperature, 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 administered 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

Ingredient Approximate Amount Function
Fill Solution

Palonosetron HC1 056" Active
Mono- and di-glycerides of 62.19 Solvent vehicle
Glycerin, anhydrous, USP/Ph Eur 3.37 Plasticizer
Polyglyceryl oleate (Plurol Oleique CC 497) 0.87 Surfactant
Purified water, USP/Ph Eur 2.94 Co-solvent
Butylated hydroxyanisole (BHA), NF/Ph Eur 0.07 Antioxidant
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

*Quantitative composition of capsule shell is proprietary to Catalent Pharma Solutions
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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

Ingredient Approximate Amount Function
(mg/Tablet)

Netupitant, milled 100 Active
Microcrystalline cellulose pH 101 20.5 Diluent and disintegrant
Sucrose Lauric Acid Esters 10.0 Surfactant
Polyvinilpyrrolidone K30 7.0 Binder
Sodium croscaramellose 3.0 Disintegrant
Colloidal Silicon Dioxide 3.0 Glidant
Sodium Stearyl Fumarate 1.0 Lubricant
Magnesium 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 palonosetron were examined in healthy volunteers.

Methods

A randomized, open, 3-way crossover study was conducted. Each subject participated in 3
treatment periods, each lasting approximately 12 days (Day -1 to Day 11). The treatment periods

were separated by wash-out periods of no less than 14 days (between Day 1 of any 2 consecutive

treatment periods).
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The following treatments were investigated:

Treatment A: oral netupitant 450 mg. administered as single dose of three 150 mg.
capsules.

Treatment B: oral palonosetron 0.75 mg. and oral netupitant 450 mg. administered
simultaneously as three capsules of 150 mg. netupitant followed by 1 capsule of 0.75 mg.
palonosetron.

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

Doses were administered under fasting conditions. Subjects 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 performed.

Results

The primary PK variables assessed for netupitant and palonosetron were the maximum
plasma concentration observed (Cya), the area under the plasma concentration versus time curve
from time zero to the last quantifiable sampling time point (t) (AUCy.(), and the area under the
plasma concentration versus time curve from time zero to infinity (AUCo-inf). The secondary PK
variables assessed were the terminal elimination half-life (t, ,), and the time at which the
maximum plasma concentration was observed (tm,y). Results are depicted in below Tables 3 and

4, as well as Figures 2 and 3.
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Table 3: Summary of Netupitant Pharmacokinetic Parameters

Parameter Netupitant 450 mg Palonosetron 0.75 mg
+ Netupitant 450 mg
AUCy. [h*pg/L] 22808 (7270) 22775 (10064)

AUCo-inf [h* ug/L]

25927 (10156)

26241 (13219)

Cinax [ng/L] 650.2 (257.8) 659.7 (325.7)
tmax (h) 4.50 (3.00 ; 24.00) 4.50 (3.00 ; 23.95)
ts, (h) 71.81 (37.10; 261.61) 78.31 (50.17 ; 196.13)

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

As can be seen in Table 4 below, palonosetron shows a better pharmacokinetic profile

when combined with Netupitant as opposed to administered as a single dose of palonosetron, for

example, the greater AUC, the larger Cp,y the shorter tp,y, (the median tp,, was 0.5 hour shorter

after administration of palonosetron in combination with netupitant), and the longer ty, ,.

Table 4: Summary of Palonosetron Pharmacokinetic Parameters

Parameter Palonosetron 0.75 mg Palonosetron 0.75 mg +
AUC4 [h*pg/L] 67415 (19554) 74230 (24866)
AUC.inr [h*pg/L] 70813 (20415) 77254 (25402)
Crnax [pg/L] 1638.4 (415.5) 1863.1 (487.1)
tmax (h) 5.02 (4.00 ; 8.00) 4.50 (3.00; 6.02)
ty,2 (h) 34.73 (19.61 ; 70.46) 36.91 (20.23 ; 56.08)

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

EXAMPLE 3: NETUPITANT + DEXAMETHASONE DRUG INTERACTION STUDY

The effect of netupitant on orally administered dexamethasone pharmacokinetics was

evaluated in this study. This was a randomized, open, 3-period crossover study utilizing an

incomplete Latin Square design where subjects were given dexamethasone alone, or oral
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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 netupitant (Figure 4). The increase appeared to be dependant on the
netupitant exposure.

The AUCy.24 (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,4.36 (Day 2) of
dexamethasone increased 2.1, 2.4 and 2.6-fold and AUCg4.10s and AUCgy.ine (Day 4) increased
1.7, 2.4 and 2.7-fold, with co-administration of 100, 300 and 450 mg. netupitant, respectively.
Dexamethasone Cyax on Day 1 was only 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). Cp, on Day 2 and Day 4
was increased approximately 1.7-fold in subjects administered netupitant. Dexamethasone Cpin
on Days 2-4 was increased approximately 2.8, 4.3 and 4.6-fold with co-administration of 100,
300 and 450 mg. netupitant, respectively. This clearly shows that the co-administration of
netupitant and dexamethasone 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.
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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. (Figure 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 palonosetron in the CINV patient population.

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 netupitant) for the prevention of highly
emetogenic chemotherapy (HEC)-induced nausea and vomiting. The FDA-approved oral
aprepitant regimen given with IV ondansetron and dexamethasone was included in the study as
an active comparator for exploratory purposes. The FDA-approved oral palonosetron 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 netupitant plus 0.5 mg. oral palonosetron 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 3 — 200 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with an oral
dexamethasone adjusted regimen®: 12 mg. on Day 1 and 8 mg. daily from Day 2 to
Day 4)
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Group 4 — 300 mg. oral netupitant plus 0.5 mg. oral palonosetron on Day 1 (with dexamethasone
adjusted regimen*: 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 and Day 3, (all with an oral dexamethasone adjusted regimen: 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 comparative purposes, based on the

results reported by Grunberg et al., Support Cancer Care (2009) 17:589-594:

Group 6 — 285 mg. oral aprepitant plus 20 mg. oral dexamethasone 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:

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

e Complete protection (defined as no emesis, no rescue therapy, no significant nausea);
Total control (defined as no emesis, no rescue therapy and no nausea); No nausea
(maximum VAS <5 mm); No significant nausea (maximumVAS <25 mm); No
rescue medication; No emesis. These endpoints were evaluated for the 0-120 hour
interval (overall), acute and delayed phase.

e Time to first emetic episode, Time to first rescue medication, Time to treatment failure
(based on time to the first emetic episode or time to the first rescue medication,
whichever occurs first),

e 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
palonosetron alone group and 87.4%, 87.6%, and 89.6% in the netupitant 100 mg., 200 mg.,

and 300 mg. groups, respectively. Differences from palonosetron-alone were greater than
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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

Efficacy endpoint

Palo
alone

(n=136)

Palo +

Netu
100 mg
(n=13%)

Palo +
Netu
200 mg
(n=137)

Palo +
Netu
300 mg
(n=135)

Aprepitant
Regimen

(N=134)

Percent of Patients 76.5 87.4 87.6 89.6 86.6

Difference from Palo 109 11.1 13.2 10.1

alone (%)

p-value (*) 0.018 0.017 0.004 0.027

Percent of Patients 89.7 933 927 98.5 948
Difference from Palo 3.6 3.0 8.8 5.1
alone (%)

p-value (*) 0.278 0.383 0.007 0.114

Percent of Patients 80.1 90.4 912 90.4 88.8
Difference from Palo 10.2 11.1 10.2 8.7
alone (%)

p-value (*) 0.018 0.010 0.018 0.043

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

regression analysis.
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Table 6 summarizes results for main secondary endpoints. In 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, respectively (p<0.05 for all doses).
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TABLE 6: SUMMARY OF SECONDARY EFFICACY

RESULTS: PERCENT OF PATIENTS, MFAS POPULATION

Efficacy

endpoint

Palo
alone

(n=136)

Palo +
Netu
100 mg
(n=135)

Palo +
Netu
200 mg
(n=137)

Palo +
Netu
300 mg
(n=135)

Aprepitant
Regimen

(N=134)

Palo+Aprep
285 mg
(N=41)**

Acute

89.7

933

92.7

98.5*

948

Delayed

80.1

90.4*

91.2*

91.9*

89.6*

Overall 95.6 97.8 100 98.5 97.8
Acute 97.8 99.3 100 100 100
Delayed 97.1 97.8 100 98.5 97.8

Overall 50.7 548 62.0 61.5 58.2 32
Acute 75.0 72.6 77.4 80.0 77.6 59
Delayed 53.7 593 65.0 68.1* 60.4 41

Overall 79.4 80.0 86.1 89.6* 85.8 56
Acute 934 941 942 98.5* 94.0 79
Delayed 80.9 81.5 89.8%* 90.4* 88.1 59

Overall 50.0 548 61.3 59.3 56.0
Acute 71.3 71.9 76.6 80.0 74.6
Delayed 522 593 65.0* 65.9* 58.2
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Overall 69.9 76.3 80.3 78.4 51
Acute 87.5 89.6 88.3 97.0* 89.6 76
Delayed 73.5 80.0 87.6* 84.4* 82.1 66

* p-value ,0.05 compared with palonosetron-alone; aprepitant comparisons p-values calculated by

post-hoc analysis

** As reported by Grunberg et 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

Aprepitant

Aprepitant 125mg PO

Dexamethasone 12 mg
PO Ondansetron 32
mg L.V.

Aprepitant 80mg PO Daily (Days 2
and 3 only)
Dexamethasone 8 mg PO Daily

(morning)
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TABLE 8
Percent of Patients Receiving Highly Emetogenic Chemotherapy Responding by
Treatment

Group and Phase for Study 1 — Cycle 1

Aprepitant  Standard
ENDPOINTS _ p-Value
Regimen Therapy

(N=260)t  (N=261)t

% %
PRIMARY ENDPOINT
Complete Response
Overallf 73 52 <0.001
OTHER PRESPECIFIED ENDPOINTS
Complete Response
Acute phase’ 89 78 <0.001
Delayed Phase? 75 56 <0.001
Complete Protection
Overall 63 49 0.001
Acute phase 85 75 NS*
Delayed phase 66 52 <0.001
No Emesis
Overall 78 55 <0.001
Acute phase 90 79 0.001
Delayed phase 81 59 <0.001
No Nausea
Overall 48 44 NS**
Delayed phase 51 48 NS**
No Significant Nausea
Overall 73 66 NS**
Delayed phase 75 69 NS**
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T N: Number of patients (older than 18 years of age) who received cisplatin, study drug,
and had at least one post-treatment efficacy evaluation.

¥ Overall: 0 to 120 hours post-cisplatin treatment.

' Acute phase: 0 to 24 hours post-cisplatin treatment.

2 Delayed phase: 25 to 120 hours post-cisplatin treatment.

* Not statistically significant when adjusted for multiple comparisons.

3k 3k 5k 5K 3K 5K 5K 5K 5K 5K K kK >k >k ok %k k

Throughout this application, various publications are referenced. The disclosures of
these publications in their entireties 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 skilled in the 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, with a true

scope and spirit of the invention being indicated by the following claims.
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1)

2)

3)

4)

5)

6)

CLAIMS

A method of treating nausea and vomiting for five consecutive days in a patient in need
thereof, comprising:

a) administering to said patient on day one netupinant or a pharmaceutically
acceptable salt thereof, in a therapeutically effective amount which is effective to treat
nausea and vomiting during the acute and delayed phases of emesis, and 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;

b) administering to said patient on day one a therapeutically effective amount of a 5-
HT5 antagonist or a pharmaceutically acceptable salt thereof, which is effective to treat
nausea and vomiting during the acute and delayed phases; and

c) administering to said patient on day one a first 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 first dose comprises from 50 to 70% of a minimum effective dose when administered
alone.

The method of claim 1, further comprising: d) 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.

The method of claim 1 or 2, wherein said netupitant occupies at least 80% of NK;
receptors in the striatum seventy-two hours after said administration.

The method of any one of claims 1 to 3, wherein only one dose of netupitant or a
pharmaceutically acceptable salt thereof is administered during said five days.

The method of any one of claims 1 to 4, wherein only one dose of netupitant or a
pharmaceutically acceptable salt thereof is administered during said five days, and said
one dose is administered orally.

The method of any one of claims 1 to 5, wherein said therapeutically effective amount of
netupitant comprises from about 200 to about 400 mg. of netupitant or a pharmaceutically

acceptable salt thereof.
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7)

8)

9)

10)

11

12)

13)

14)

15)

16)

The method of any one of claims 1 to 6, wherein said therapeutically effective amount of

netupitant comprises about 300 mg. of netupitant as a free base.

The method of any one of claims 1 to 7, wherein said therapeutically minimum effective

dose of dexamethasone when administered alone comprises from about 16 mg to about

20 mg of dexamethasone.

The method of any one of claims 1 to 8, wherein only one dose of 5-HT; antagonist or a

pharmaceutically acceptable salt thereof is administered during said five days.

The method of any one of claims 1 to 9, wherein the 5-HT; antagonist is ondansetron or

palonosetron.

The method of any one of claims 1 to 10, wherein said therapeutically effective amount

of 5-HT3 antagonist comprises from about 0.25 to about 0.75 mg. of palonosetron or a

pharmaceutically acceptable salt thereof.

The method of any one of claims 1 to 11, wherein said therapeutically effective amount

of 5-HT; antagonist comprises about 0.56 mg. of palonosetron hydrochloride,

corresponding to about 0.5 mg of palonosetron as a free base.

The method of any one of claims 1 to 12, wherein said palonosetron is administered

orally.

The method of any one of claims 1 to 13, comprising orally administering:

a) about 300 mg. of netupitant as a free base on day one;

b) about 0.56 mg. of palonosetron hydrochloride, corresponding to about 0.5 mg of
palonosetron as a free base, on day one; and

c) about 12 mg. of dexamethasone on day one.

The method of any one of claims 1 to 14, comprising orally administering:

a) about 300 mg. of netupitant as a free base on day one;

b) about 0.56 mg. of palonosetron hydrochloride (corresponding to about 0.5 mg of
palonosetron as a free base) on day one;

c) about 12 mg. of dexamethasone on day one; and

d) about 8 mg. of dexamethasone on days two, three and four.

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 netupinant or a

pharmaceutically acceptable salt thereof, in a therapeutically effective amount which is
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17)

18)

19)

20)

21)

effective to treat nausea and vomiting during the acute and delayed phases of emesis, and
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.

The method of claim 16, wherein said netupitant occupies at least 80% of NK receptors
in the striatum seventy-two hours after said administration

The method of claim 16 or 17, further comprising:

a) administering to said patient on day one a first 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 first dose comprises from 50 to 70% of a minimum effective dose when administered
alone; and

b) if said patient is subject to 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 comprises from 40 to 60% of a minimum effective dose when administered alone.
The method of any one of claims 16 to 18, further comprising administering a
therapeutically effective amount of a 5-HT; antagonist.

The method of any one of claims 16-19, wherein said therapeutically effective amount of
netupitant comprises from about 200 to about 400 mg. of netupitant or a pharmaceutically
acceptable salt thereof, said therapeutically effective amount of 5-HT; antagonist
comprises from about 0.25 to about 0.75 mg. of palonosetron or a pharmaceutically
acceptable salt thereof, and said therapeutically minimum effective dose of
dexamethasone when administered alone comprises from about 16 mg to about 20 mg of
dexamethasone.

The method of any one of claims 16-20, wherein:

a) only one dose of netupitant is administered during said five days on day one,
comprising about 300 mg. of netupitant as the free base; and

b) administering about 12 mg. of dexamethasone on day one; and

c) if said patient is undergoing highly emetogenic chemotherapy, administering

about 8 mg. of dexamethasone on days two, three and four.
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22)

23)

24)

25)

26)

27)

28)

29)

30)

The method of claim 21, further comprising administering only one dose of a 5-HT3
antagonist during said five days on day one, comprising about 0.56 mg. of palonosetron
hydrochloride, corresponding to about 0.5 mg of palonosetron as a free base.

The method of any one of claims 1-22, wherein said nausea and vomiting is
chemotherapy induced nausea and vomiting (“CINV”), radiation therapy induced nausea
and vomiting (“RINV?), or post-operative nausea and vomiting (“PONV”).

The method of any one of claims 1-22, wherein said nausea and vomiting is induced by
moderately or highly emetogenic chemotherapy.

The method of any one of claims 1-24, comprising administering moderately or highly
emetogenic chemotherapy within from about one hour to about two hours of said
administration of said netupitant or pharmaceutically acceptable salt thereof.

The method of any one of claims 1-25, comprising treating nausea and vomiting in
response to highly emetogenic chemotherapy during the acute phase, or in response to
highly emetogenic chemotherapy during the delayed phase, or in response to moderately
emetogenic chemotherapy during the acute phase, or in response to moderately
emetogenic chemotherapy during the delayed phase.

A method of treating nausea and vomiting in a human subject in need thereof, during the
acute and/or delayed phases of CINV in response to moderately or highly emetogenic
chemotherapy, comprising administering a therapeutically effective amount of netupitant,
or a pharmaceutically acceptable salt thereof, and a therapeutically effective amount of
palonosetron, or a pharmaceutically acceptable salt thereof, before said chemotherapy.
The method of claim 27, comprising orally administering from about 200 to about 400
mg. of netupitant or a pharmaceutically acceptable salt thereof, and from about 0.25 to
about 0.75 mg. of palonosetron or a pharmaceutically acceptable salt thereof.

The method of claim 27 or 28, comprising orally administering about 300 mg. of
netupitant as the free base, and about 0.56 mg. of palonosetron hydrochloride.

The method of any one of claims 27-29, further comprising, if said patient is subject to
highly emetogenic chemotherapy, administering a sub-therapeutic dose of

dexamethasone on days one, two, three and four.
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31)

32)

33)

34)

35)

36)

37)

38)

The method of any one of claims 27-30, further comprising, if said patient is undergoing
highly emetogenic chemotherapy, orally administering 12 mg. of dexamethasone on day
one, and 8 mg. of dexamethasone on days two, three and four.

The method of any one of claims 1-31, wherein netupitant potentiates the therapeutic

effect of dexamethasone.

The method of any one of claims 1-32, wherein netupitant promotes bioavailability of

palonosetron.

An orally administered dosage form comprising a combination of palonosetron and an

NKT1 antagonist, or a pharmaceutically acceptable salt or prodrug thereof, comprising:

a) an outer shell;

b) one or more NK1 antagonist units housed within said outer shell, each comprising
said netupitant or pharmaceutically acceptable salt or prodrug thereof and one or
more pharmaceutically acceptable excipients; and

c) one or more palonosetron units housed within said outer shell, each comprising
said palonosetron or pharmaceutically acceptable ester or prodrug thereof and one
or more pharmaceutically acceptable excipients;

wherein said dosage form comprises (35)-3-[(3aS)-1-oxo- 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.%.

The dosage form of claim 34, comprising about 0.56 mg. of palonosetron hydrochloride

and from about 100 to about 500 mg, or from about 200 to about 400 mg, or about 300

mg of netupitant or a pharmaceutically acceptable salt thereof.

The dosage form of claim 34 or 35, wherein said one or more NK1 antagonist units are in

the form of one or more orally administered tablets, and said palonosetron units are in the

form of one or more orally administered soft-gel capsules.

The dosage form of any one of claims 34 to 36, wherein each of said tablets comprises

from about 50 to about 200 mg, or from about 100 to about 150 mg, or about 100 mg of

netupitant.

The capsule of any one of claims 34 to 37, wherein said outer shell of said capsule has an

oxygen permeability of less than 1.0 x 10~ ml-cm/(cm*24 hr. atm).
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39)

40)

41)

42)

43)

44)

45)

46)

The capsule of any one of claims 34 to 38, wherein each of said soft-gel capsules
comprises an inner fill composition comprising from 0.1 to 2.0 mg. of palonosetron
hydrochloride.

The capsule of any one of claims 34 to 39, wherein each of said soft-gel capsules

comprises an inner fill composition comprising from 75 to 98 wt.% of one or more

lipophilic components.

The capsule of any one of claims 34 to 40, wherein each of said soft-gel capsules

comprises an outer shell having an oxygen permeability of less than 1.0 x 10~

ml-cm/(cm2-24 hr. atm).

An orally administered capsule dosage form comprising:

a) an outer shell;

b) one or more tablets housed within said outer shell, each comprising an NK1
antagonist or a pharmaceutically acceptable salt or prodrug thereof and one or
more pharmaceutically acceptable excipients; and

c) one or more soft-gel capsules housed within said 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-o0x0-2,3,3a,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.%.

The capsule of claim 42 comprising about 0.56 mg. of palonosetron hydrochloride and

from about 100 to about 500 mg, or from about 200 to about 400 mg, or about 300 mg of

netupitant.

The capsule of claim 42 or 43, wherein said outer shell of said capsule has an oxygen

permeability of less than 1.0 x 10~ ml-cm/(cm*24 hr. atm).

The capsule of any one of claims 42 to 44, wherein each of said tablets comprises from

about 50 to about 200 mg, or from about 100 to about 150 mg, or about 100 mg of

netupitant or a pharmaceutically acceptable salt thereof.

The capsule of any one of claims 42 to 45, wherein each of said soft-gel capsules

comprises an outer shell having an oxygen permeability of less than 1.0 x 10~

ml-cm/(cm2-24 hr. atm).
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47)

48)

49)

50)

51)

The capsule of any one of claims 42 to 46, wherein said soft-gel capsule comprises an
inner fill composition comprising from 0.1 to 2.0 mg. of palonosetron hydrochloride.

The capsule of any one of claims 42 to 47, wherein said soft-gel capsule comprises an
inner fill composition comprising from 75 to 98 wt.% of one or more lipophilic
components.

The dosage form or capsule of any one of claims 34 to 48, wherein netupitant and
palonosetron are formulated in separate form and then combined in one dosage.

A method of treating emesis comprising administering to a human in need thereof the
dosage form of any one of claims 34-51.

The method of claim 50 wherein said emesis is delayed-onset emesis.
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COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA
AND VOMITING

ABSTRACT

Provided are compositions and methods for treating or preventing nausea and vomiting in

patients undergoing chemotherapy, radiotherapy, or surgery.
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This declaration ,
is diracted to: [:l Thae attached application, or

@ United States application or ﬁCT International applieation number 14/069,970
fled on 11/01/2013

The above-idenlified application was made or authorized to be mads by me.

[ believe that | am the orginal Inventor or an origlnal jolnt Inventor of & clalmed Invention in the application.

| hereby acknowledge that any willful false statement made In this decfaration is punishable under 18 U.5.C. 1001
by fine or Imprisonment of not mare than five (5) years, or both. o

WARNING:

Petitloner/applicant Is cautloned to avold submitiing parsanal Information In decuments filed In & petent application.that may
cantribute to identity theft. Personal information such as soclal security numbers, bank account numbsers, or credit card numbars
{other than a check or credit card autharlzation form PTO-2038 submitied for paymant purposes) Is never required by the USPTO
to support a petition ar an application. If this type of parsonal information Is Included In documents submitted to the USPTO,
patitioners/applicants should conslder redacting such personal information from the documents before submitiing them to the
USPTO, Pelitloner/applicant Is advisad that the record of a patant application Is avallable to the publlc after publication of the
appllcation (unless a nan-publication request In compliance with 37 CER 1.213(a) Is made In the application) or Issuanca of a
patent. Furthermars, the record from an abandoned application may also be avallabls to the publicifthe application is
referanced In a published application or an Issued patent (see 37 CFR 4.14). Checks and eredit card authorization forms
FTO-2038 submiited for payment purposes are not retalned in the application file and therefora are not publicly available.

LEGAL NAME OF INVENTOR

nventor:_Siorgia Rossi : Date (Optional) DMB&» A3 ,:23{’(4

Slgnalure:vv : %D’\D}EQ %DS%

Nate: An appllcation dala sheel (PTOJSB/14 ur equivalent), intiuding naming the entire inventive entity, mus! accompany this form or must have
been praviously fllad, Use an addillonal PTO/AIAJ01 form for each addilional inventor.

This colieclion of informatlon Is required by 35 U,S.C. 115 and 37 GFR 1,62, The infermalion is required to obtain or fataln a banafit by tha public which is to [a (and
by tha USPTO 1o pracass) an application. Canfidentislity s govemed by 35 U.5,C. 122 and 37 CFR 1.11 and 1.14, This collectlon is satimatad io take 1 minuts lo
completn, Including gathering, praparing, and submitiing the completed applization form to the USPTO. Time wil vary depending upon tha Individual casa, Any
camments on tha amount of ime you raquire to complela thix form and/or suggestions for raducing this burden, should ba sant io tha Chiel Informatlon Officer, U,S,
Patant and Trademark Offica, U,S. Deaparimeant of Commearcs, P.O. Box 1450, Alexandrin, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS, SEND TO: Commissloner for Patents, P.0, Bax 1450, Alexandria, VA 223431450,

if you nnad assslance In completing the form, cali 1-800-BT0-9199 and sakect option 2,
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PTO/AIAID? (08-12)
Approved for use threugh 01/31/2014, QM8 0861-0032
U.S, Patent nnd Trademark Office; U,3, DEPARTMENT OF COMMERCE

Undor tha Paperwork Reduclon Act of 1885, no persons are requirsd {a respond 1o a coection of Information unlays it displays a valld QM8 conlrel numbar.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of 'Compositlons and Methods For Treating Centrally Medlated Nausea And Vomitting

Invantlon

As the balow named 'lnvenioré I hereby declare that:

This declaration l:l “The attached application, or

Is directed to:
14/069,970

[i] United States application or PCT Inlernational application number
11/01/2013

filed on

The above-ldentified application was made or authorized to be made by me.

1 balleve that | am tha orlginal invantor or an eriginal jaint inventar of a claimed invention In the application,

| hereby acknowladge that any willful false statement made In this declaration Is punishable undar 18 U.5.C. 1001
by fine or [mprisonment of not more then five (5) years, or both. ' ’ o

WARNING:

Palitionar/applicant Is cautionad to avoid submiiting persona Information In documents filed in a patent application that may
contribute to [dentity theft. Personal infarmation such as social security numbars, bank account numbers, or credit card numbers

to support a petitlon or an application. Ifthis typs of personal Informatlon Is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such persanal Information from the documeants before submitting them to the
USPTO. Pelitioner/applicant [s advised that the record of a patent application Is avallable to the public after publicalion of the
application (unless a non-publication request in compliance with 37 CFR 1.213(g) Is made In the application) or Issuance of a
patent, Furthermore, the record from an abandoned application may also be available to the pubiic [f the application Is
referenced in a published epplication or an issued patent (see 37 CFR 4.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained In the application file and therefore are not publicly available,

(ather than a check or credit card authorization form PTO-2038 submittad for payment purposes) Is never raquired by the USPTO

LEGAL NAME OF INVENTOR

Inventor: Roberta Cannella - Date (Optional) ; becmlﬁ% /{;f ) -90/{(4

Signature: M‘L M

Note: An application data sheet (FTO/SB/14 or equivalent), Including naming the entire inventive entity, must accompany this form or must have
been previously filed, Use an additional PTO/AIA/01 form for each addltlonal [nventor,

Thilo coltaction of Informatlan fs required by 35 U.S,C. 116 and 37 CFR 1.82, The Informalion is required to obtaln or retain o benefit by the public which is o fio (ant
- by the USPTO lo process) an appikcation, Gonfidentallty Is govemead by 35 U,5,C. 122 and 57 GFR 1.11 and 1.14. This calleciion s estimatad i taks 1 minuis to
complsts, kiciuding gatharing, prepaiing, and submiting the completed application form to the USPTO, Time will vary depending upon the individus! casa, Any
-camments on the amount of ime you raquirs 1o complete this form andfor supgastions for reducing this burdan, should ba sant ta the Chiaf Information Officer, U.S,
Patent and Trademark Office, U5, Dopartmant of Commares, P.Q, Bex 1450, Alaxandsis, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commiasioner for Patants, P,O, Box 1450, Alexandria, VA 22313-1450,
It you noad assislance In completing i form, call 1-800-PTO-9199 and select option 2,
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PTOVAIAZDY (08-12)
Approved for use through 01/31/2014, OMB 06851-0032
U.S. Palant ond Tradamark Office; U.5. DEPARTMENT OF COMMERCE

Undor the Paporwork Reduction Act of 1895, nio parsons ara requird to mspond ko a callaction of Information uniess it displays a valkl OMB confral number,
‘DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

fme of |Compositions and Methads For Treaﬂng Centrally Mediated Néusea And Vomitting
invantion :

As the below named inventar, | heréby declare that:

This declaration
o tropoiaraton [ The attached appiication, or

I_i__] United States applicalion or PCT intemnational application number 14/069,970
11/01/2013

filed on .

The above-ldentified application was made or autharized to be made by me.

) belleve that | am the original inventor or an original joint inventor of a clalmed Invention In the application,

I hereby acknowledge that any wiliful false siatement mads In this declaration Is punishable under 18 1J,S.C, 1004
by fine or imprisonment of not more than five (5} years, or bath.

WARNING:

Pefliloner/applicant is cautioned to avoid submitting persanal Information In documents filed In a patent application that may
contribute to identity theR. Personal infarmation such as soclal sacurity numbers, bank account numbers, or credit card numbers
(cther than a check or cradit card attharization form PTO-2038 submitted for payment purposes) Is never raquired by the USPTO
to suppart & petition or an application, Ifthis lype of personal Information Is Includad in documents submitted 1o the USPTO,
palitioners/applicants should conslder redacting such personal information from the dacuments bafore submitting them to the
USPTO, Petitioner/applicant Is advised that the record of a patent application Is avallable to the public after publication of the
application (unlass a non-publication request In compliance with 37 CFR 1.213(a) Is mads In the application) or Issuance of a
patent. Furthermore, the racord from an abandoned application may also be avallable to the public ifthe application Is
referenced in a published application or an Issued patant (see 37 CFR 1,14), Chacks end credlt card authorization forms
PT0-2038 submitted for payment purposes are not retalned (n the spplication Fls and therefors are not publicly avaitable.

LEGAL NAME OF INVENTOR

Inventor; Daniele Bonadeo Date (Optional) DQCE»«JE% /(:qup'“'f

Signature: M a Mc...

7

Nale: An application data sheel {PTO/SB/4 or equivalent), including naming the entire inventlve entlty, must accompany thls form or must hava
been previously filed. Use an additional PTO/AIAJ1 form for each addilional Inventor,

- This callaction of information Is required by 35 U.S.C. 115 and 37 CFR 1.83. The Information s required to obinln or rotain a benefit by the public which i to file (and
by the USPTD to process) an application, Confidentiality Is governed by 38 U.S,C. 122 and 37 ©FR 1.11 and 1.14. This callection |s astimated lo take 1 minula io
camplele, ncluding gatharing, praparing, 8nd submitting the complated appication form to tho USPTO. Tims wil vary depanding upon the Individusl case, Any
cammants on the amotin of time you requira to complete this (orm and/or suggestions for raducing this burden, should ba sent ko the Chist Infosmation Offlenr, V.8,
Patsnt and Tradsmark Oifica, U.S. Dapariment of Commarce, P.O, Bax 1450, Almxandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissicner far Patents, P.O. Box {450, Alexandris, VA 223131450,

if you nead assisiance in complafing the fonm, cafl 1-800-PTO-9159 and scheci option 2.
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PTO/AIA/4
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Attorney Docket Number HHC002US7 / CO001

Application Data Sheet37 CFR 1.76

Application Number

Title of Invention COMPQSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
biblicgraphic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the document
may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 37
] CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Fabio TRENTO

Residence Information (Select One) () US Residency (® Non USResidency (O Active US Military Service

City Pare Country of Residence i T

Mailing Address of Inventor:

Address 1 Via Alla Valle 20B

Address 2

City | Pare, Como | State/Province |

Postal Code 1-220220 Country i IT

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Sergio CANTOREGGI

Residence Information (Select One) () US Residency (® Non USResidency (O Active US Military Service

City Cagiallo Country of Residence i CH

Mailing Address of Inventor:

Address 1 Via Sarone 21A

Address 2

City | Cagiallo | State/Province | oT
Postal Code CH-6955 Country i CH

Inventor 3
Legal Name

WEB ADS 1.0 057



PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

.. Attorney Docket Number HHC002U57 / CO001
Application Data Sheet37 CFR 1.76

Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Prefix| Given Name Middle Name Family Name Suffix

Giorgia ROSSI
Residence Information (Select One) (O US Residency (® Non US Residency (O Active US Military Service

City Cemnobbio Country of Residence i T

Mailing Address of Inventor:

Address 1 Via della Liberta, 1A

Address 2

City | Cemobbio, Como | State/Province | oT
Postal Code 1-22012 Country i IT

Inventor 4

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Roberta CANNELLA

Residence Information (Select One) (O USResidency (® Non USResidency (O Active US Military Service

City Varese Country of Residence i T

Mailing Address of Inventor:

Address 1 Via Al Colle, 42

Address 2

City | Varese | State/Province | or

Postal Code | 1-21100 | Country i | IT

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Daniele BONADEO

Residence Information (Select One) (O USResidency (® Non USResidency (O Active US Military Service

City Casalzuigno Country of Residence i T

Mailing Address of Inventor:

Address 1 Via Renco Capo Caccia, 32
Address 2
City Casalzuigno, Varese State/Province oT
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

Attorney Docket Number HHC002US7 / C0001

Application Data Sheet37 CFR 1.76

Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Postal Code | 1-21030 Country i T

All Inventors Must Be Listed - Additional Inventor Information blocks may be generated
within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 140619
Email Address CLARK@SULLIVANIPSOLUTIONS.COM | AddEmail | | RemoveEmail |
Email Address docketing@sullivanipsolutions.com | Add Email | | Remove Email |

Application Information:

Title of the Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING
Attorney Docket Number | HHCOG2US7 / CO001 Small Entity Status Claimed []
Application Type

Subject Matter

Total Number of Drawing Sheets (if any) 5 Suggested Figure for Publication {if any}

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any demestic benefit or foreign priority information must be
provided in the appropriate section{s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information®).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[] RequestEarly Publication {Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35US.C.

] 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of an
application filed in another country, or under a multilateral international agreement, that requires publication at eighteen
months after filing.

Representative Information:
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

Attorney Docket Number HHC002US7 / C0001

Application Data Sheet37 CFR 1.76
Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both secticns are completed the customer Number
will be used for the Representative Information during processing.

Please Select One: (® Customer Number () US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 140619
Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Additional Representative Information blocks may be generated within this form by
selecting the Add button.

Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e}, 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes the specific

reference required by 35 U.5.C. 119(e} or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 15003327 2016-01-21

Prior Application Status | Patented

Application L. Prior Application Filing Date Issue Date
Nurmber Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15003327 Continuation of 14069970 2013-11-01 9271975 2016-03-01

Prior Application Status | Patented

Application .. Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM.DD) Patent Number (YYYY-MM-DD)
14069970 Continuation of 13077462 2011-03-31 8623826 2014-01-07
060
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

Application Data Sheet37 CFR 1.76

Attorney Docket Number

HHC002US7 / COO01

Application Number

Title of Invention

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13077462 Continuation of PCT/IB2G10/003106 2010-11-18

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/IB2G10/003106 Claims benefit of provisional 61262470 2009-11-18

Prior Application Status | Expired
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
PCT/IB2010/003106 Claims benefit of provisional 61382709 2010-09-14

selecting the Add button.

Additional Domestic Benefit/National Stage Data may be generated within this form by

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for pricrity as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application that is eligible
for retrieval under the priority document exchange program {PDX) the information will be used by the Office to automatically attempt retrieval
pursuant to 37 CFR 1.55(i){1) and (2). Under the PDX program, applicant bears the ultimate responsibility for ensuring that a copy of the foreign
application is received by the Office from the participating foreign intellectual property office, or a certified copy of the foreign priority
application is filed, within the time period specified in 37 CFR 1.55{g){1}.

Application Number CountryI Access Codel(if applicable)

Filing Date (YYYY-MM-DD)

Additional Foreign Priority Data may be generated within this form by selecting the Add
button.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16,2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

Attorney Docket Number HHC002US7 / C0001

Application Data Sheet37 CFR 1.76

Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority to
permit a participating foreign intellectual property (IP) office access to the instant application-as-filed {see paragraph A in
subsection 1 below) and the European Patent Office (EPO} access to any search results from the instant application {see
paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an application.
After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind authorization for access
by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX)} - Unless box A in subsection 2 (opt-out of authorization) is checked, the undersigned
hereby grants the USPTO authority to provide the European Patent Office {EPQO), the Japan Patent Office (JPO), the Korean
Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of China (SIPO), the World
Intellectual Property Organization (WIPQ), and any other foreign intellectual property office participating with the USPTO in a
bilateral or multilateral priority document exchange agreement in which a foreign application claiming priority to the instant
patent application is filed, access to: (1} the instant patent application-as-filed and its related bibliographic data, (2) any foreign
or domestic application to which priority or benefit is claimed by the instant application and its related bibliographic data, and
(3) the date of filing of this Authorization. See 37 CFR 1.14(h)(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search results from
the instant patent application when a European patent application claiming priority to the instant patent application is filed. See
37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a copy of
search results from the instant application without delay in a European patent application that claims priority to the instant
application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with any
documents and information identified in subsection 1A above.

u B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the application in
accordance with 37 CFR 1.14.
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Approved for use through 04/30/2017. OMB 0651-0032

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

Attorney Docket Number HHC002US7 / C0001

Application Data Sheet37 CFR 1.76

Application Number

Title of Invention COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to have
an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. The
information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 1.43; or the
name and address of the assighee, person to whom the inventor is under an obligation to assign the invention, or person who otherwise shows
sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an applicant under 37 CFR 1.46 {assignee,
person to whom the inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest) together with one or more
joint inventors, then the joint inventor or inventors who are also the applicant should be identified in this section.

(®) Assignee (O Legal Representative under 35 US.C. 117 (O JointInventor

Q Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Helsinn Healthcare SA

Mailing Address Information For Applicant:

Address 1 Via Pian Scairolo

Address 2

City LUGANG/PAZZALLO State/Province aT
CountryI CH Postal Code 6912
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.
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Approved for use through 04/30/2017. OMB 0651-0032
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

Application Data Sheet37 CFR 1.76

Attorney Docket Number

HHC002US7 / COO01

Application Number

Title of Invention

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of
CFR to have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee infermation, is desired to be included on the patent application
publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application publication as an
applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the patent application

publication.

If the Assignee or Non-Applicant Assignee is an Organization check here.

[]

Prefix

Given Name

Middle Name

Family Name

Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button.
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infermation unless it contains a valid OMB control number.

Application Data Sheet37 CFR 1.76

Attorney Docket Number

HHC002US7 / COO01

Application Number

Title of Invention

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application Data Sheet
is submitted with the INITIAL filing of the application and either box A or B is not checked in subsection 2 of the
“Authorization or Opt-Out of Authorization to Permit Access” section, then this form must also be signed in accordance
with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.
g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner,
all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.qg.,
see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature

/Clark G. Sullivan/

Date (YYYY-MM-DD)

First Name

Clark G.

Last Name

Sullivan

Registration Number

36942

Additional Signature may be generated within this form by selecting the Add button.
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Doc Code: PA.
Document Description: Power of Attorney

PTO/AIA/82A (07-13)

Approved for use through 01/31/2018. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is

directed, the Power of Attorney will not be recognized in the application.

Application Number Unassigned

Filing Date Herewith

First Named Inventor

Fabio Trento

Title COMPOSITIONS AND METHODS FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

Art Unit Unassigned

Examiner Name UnaSSig ned

Attorney Docket Number |HHC002US7 / CO001

SIGNATURE of Applicant or Patent Practitioner

Signature /Clark G. Sullivan/

Date (Optional)

Name

Clark G. Sullivan

Registration
Number

36942

Title (if Applicant is a Attorney for Apphcant
juristic entity)

Applicant Name (if Applicant is a juristic entity)

Helsinn Healthcare SA

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 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-PT0-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/923,050 03/16/2018 1629 0.00 HHC002US7 / CO001 51 5
CONFIRMATION NO. 1686
140619 FILING RECEIPT

bo box 2o5s 0 A AT

New York, NY 10163
Date Mailed: 04/12/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Fabio TRENTO, Pare, ITALY;
Sergio CANTOREGGI, Cagiallo, SWITZERLAND;
Giorgia ROSSI, Cernobbio, ITALY;
Roberta CANNELLA, Varese, ITALY;
Daniele BONADEO, Casalzuigno, ITALY;
Applicant(s)
Helsinn Healthcare SA, Lugano/Pazzallo, SWITZERLAND;

Power of Attorney: The patent practitioners associated with Customer Number 140619

Domestic Priority data as claimed by applicant
This application is a CON of 15/003,327 01/21/2016 PAT 9943515
which is a CON of 14/069,970 11/01/2013 PAT 9271975
which is a CON of 13/077,462 03/31/2011 PAT 8623826
which is a CON of PCT/IB2010/003106 11/18/2010
which claims benefit of 61/262,470 11/18/2009
and claims benefit of 61/382,709 09/14/2010

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
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Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/11/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/923,050

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No

Title
COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND
VOMITING

Preliminary Class
514

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/923,050 03/16/2018 Fabio TRENTO HHCO002US7 / CO001
CONFIRMATION NO. 1686
140619 FORMALITIES LETTER
Sullivan IP Solutions, LLC
PO Box 2252 LD R

New York, NY 10163
Date Mailed: 04/12/2018

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted

ltems Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.

+ The application search fee must be submitted.

+ The application examination fee must be submitted.

« Additional claim fees of $ 5340 as an undiscounted entity, including any required multiple dependent claim
fee, are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees
are due.

+ Surcharge as set forth in 37 CFR 1.16(f) must be submitted.

The surcharge is due for any one of:
« late submission of the basic filing fee, search fee, or examination fee,
+ late submission of inventor's oath or declaration,
« filing an application that does not contain at least one claim on filing, or
+ submission of an application filed by reference to a previously filed application.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.)

+ $ 300 basic filing fee.

+ $ 160 surcharge.

+ $ 660 search fee.

+ $ 760 examination fee.

+ $ 920 for 2 independent claims over 3.

+ $ 3600 for 36 total claims over 20.
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+ $ 820 for multiple dependent claim surcharge.
« $( 0) previous unapplied payment amount.
+$ 7220 TOTAL FEE BALANCE DUE.

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dgela/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/923,050
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 56 minus 20= 36 OR |« 100 - 3600
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 5 minus 3 = 2 x 460 = 920
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 820
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 7060
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

15923050

Filing Date

Applicant(s) Fabio TRENTO

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend
1 1 51 (1)
2 1 52
3 2 53
4 (1) 54
5 (1) 55
6 (1) 56
7 (1) 57
8 (1) 58
9 (1) 59
10 (1) 60
11 (1) 61
12 (1) 62
13 (1) 63
14 (1) 64
15 (1) 65
16 1 66
17 1 67
18 2 68
19 (1) 69
20 (1) 70
21 (1) 71
22 (1) 72
23 (1) 73
24 (1) 74
25 (1) 75
26 (1) 76
27 1 77
28 1 78
29 2 79
30 (1) 80
31 (1) 81
32 (1) 82
33 (1) 83
34 1 84
35 1 85
36 2 86
37 (1) 87
38 (1) 88
39 (1) 89
40 (1) 90
41 (1) 91
42 1 92
43 1 93
44 2 94
45 (1) 95
46 (1) 96
47 (1) 97
48 (1) 98
49 (1) 99
50 (1) 100
Total Indep 5 0 0
— = — | — |
Depend
N N N
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Attorney Docket No. HHC002US7 /CO001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Fabio TRENTO et al.

Application No.: 15/923,050

Filed: 03/16/2018

For:  COMPOSITIONS AND METHODS
FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

Group Art Unit: 1629

Examiner: Not Yet Assigned

Confirmation No.: 1686

N’ N N N N v N N Nt N e’ N’

PRELIMINARY AMENDMENT

Prior to commencing examination of the above application, please amend this application

as follows:

Amendments to the Claims begin on page 2.

Remarks begin on page 5.
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1-51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

U.S. Application No. 15/923,050
Second Preliminary Amendment
June 1, 2018

Page 2 of 5

REPLACEMENT CLAIM SET

CANCELLED

(NEW) A method of preventing acute and delayed nausea and vomiting in a subject
receiving highly emetogenic cancer chemotherapy comprising inducing in said subject
therapeutically effective blood levels of palonosetron and netupitant in combination with
dexamethasone.

(NEW) A method of achieving complete response during the acute and delayed phases of
chemotherapy induced nausea and vomiting in a subject receiving highly emetogenic
cancer chemotherapy comprising inducing in said subject therapeutically effective blood
levels of palonosetron and netupitant in combination with dexamethasone.

(NEW) A method of preventing nausea during the acute and delayed phases of
chemotherapy induced nausea and vomiting in a subject receiving highly emetogenic
cancer chemotherapy comprising inducing in said subject therapeutically effective blood
levels of palonosetron and netupitant in combination with dexamethasone.

(NEW) The method of claim 52, wherein said blood levels are induced by an intravenous
anti-emetic regimen administered prior to said chemotherapy.

(NEW) The method of claim 52, wherein (a) said blood levels are induced by an
intravenous anti-emetic regimen administered prior to said chemotherapy, and (2) said
blood levels are equivalent to blood levels induced by 50 to 500 mg of netupitant free base
and 0.075 to 1.0 mg palonosetron hydrochloride administered orally.

(NEW) The method of claim 52, wherein (a) said blood levels are induced by an
intravenous anti-emetic regimen administered prior to said chemotherapy, and (2) said
blood levels are equivalent to blood levels induced by 300 mg of netupitant free base and
0.56 mg palonosetron hydrochloride administered orally.

(NEW) The method of claim 52, wherein said netupitant occupies at least 70% of said
patient's striatum NK1 receptors seventy-two hours after said administration.

(NEW) The method of claim 52, wherein said method achieves complete response in said
subject.

(NEW) The method of claim 52, wherein said method achieves no emesis in said subject.

2
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

U.S. Application No. 15/923,050
Second Preliminary Amendment
June 1, 2018
Page 3 of 5
(NEW) The method of claim 52, wherein said method achieves no rescue medication in
said subject.
(NEW) The method of claim 52, wherein said method prevents nausea in said subject.
(NEW) The method of claim 52, wherein said blood levels of netupitant are independently
effective to prevent acute and delayed nausea and vomiting in a subject receiving highly
emetogenic cancer chemotherapy.
(NEW) The method of claim 53, wherein said blood levels are induced by an intravenous
anti-emetic regimen administered prior to said chemotherapy.
(NEW) The method of claim 53, wherein (a) said blood levels are induced by an
intravenous anti-emetic regimen administered prior to said chemotherapy, and (2) said
blood levels are equivalent to blood levels induced by 50 to 500 mg of netupitant free base
and 0.075 to 1.0 mg palonosetron hydrochloride administered orally.
(NEW) The method of claim 53, wherein (a) said blood levels are induced by an
intravenous anti-emetic regimen administered prior to said chemotherapy, and (2) said
blood levels are equivalent to blood levels induced by 300 mg of netupitant free base and
0.56 mg palonosetron hydrochloride administered orally.
(NEW) The method of claim 53, wherein said netupitant occupies at least 70% of said
patient's striatum NK1 receptors seventy-two hours after said administration.
(NEW) The method of claim 53, wherein said method prevents nausea in said subject.
(NEW) The method of claim 53, wherein said blood levels of netupitant are independently
effective to produce complete response in a subject receiving highly emetogenic cancer
chemotherapy.
(NEW) The method of claim 54, wherein said blood levels are induced by an intravenous
anti-emetic regimen administered prior to said chemotherapy.
(NEW) The method of claim 54, wherein (a) said blood levels are induced by an
intravenous anti-emetic regimen administered prior to said chemotherapy, and (2) said
blood levels are equivalent to blood levels induced by 50 to 500 mg of netupitant free base
and 0.075 to 1.0 mg palonosetron hydrochloride administered orally.
(NEW) The method of claim 54, wherein (a) said blood levels are induced by an

intravenous anti-emetic regimen administered prior to said chemotherapy, and (2) said

3
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73.

74.

U.S. Application No. 15/923,050

Second Preliminary Amendment

June 1, 2018

Page 4 of 5

blood levels are equivalent to blood levels induced by 300 mg of netupitant free base and

0.56 mg palonosetron hydrochloride administered orally.

(NEW) The method of claim 54, wherein said netupitant occupies at least 70% of said

patient's striatum NK1 receptors seventy-two hours after said administration.

(NEW) The method of claim 54, wherein said blood levels of netupitant are independently

effective to prevent nausea in a subject receiving highly emetogenic cancer chemotherapy.
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REMARKS

After the amendment, claims 52-74 are pending. No new matter is added by the

amendment.

If there is any fee due in connection with the filing of this Preliminary Amendment, please

charge the fee to Deposit Account No. 600254,

Respectfully submitted,

By:/Clark G. Sullivan/
Clark G. Sullivan
Reg. No. 36,942

Sullivan IP Solutions, LLC
PO Box 2252

New York, NY 10163
404.483.9360

Customer No. 140619
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CONFIRMATION NO. 1686
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Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Fabio TRENTO, Pare, ITALY;
Sergio CANTOREGGI, Cagiallo, SWITZERLAND;
Giorgia ROSSI, Cernobbio, ITALY;
Roberta CANNELLA, Varese, ITALY;
Daniele BONADEO, Casalzuigno, ITALY;
Applicant(s)
Helsinn Healthcare SA, Lugano/Pazzallo, SWITZERLAND;

Power of Attorney: The patent practitioners associated with Customer Number 140619

Domestic Priority data as claimed by applicant
This application is a CON of 15/003,327 01/21/2016 PAT 9943515
which is a CON of 14/069,970 11/01/2013 PAT 9271975
which is a CON of 13/077,462 03/31/2011 PAT 8623826
which is a CON of PCT/IB2010/003106 11/18/2010
which claims benefit of 61/262,470 11/18/2009
and claims benefit of 61/382,709 09/14/2010

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

page 1 of 4

098



Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/11/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/923,050

Projected Publication Date: 09/13/2018

Non-Publication Request: No

Early Publication Request: No

Title
COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND
VOMITING

Preliminary Class
514

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

page 3 of 4

100



technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/923,050
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 760
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 23 minus 20= 3 OR |« 100 - 300
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 3 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2020
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Doc code: IDS PTO/SBI08a (02-18)
o . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 15923050
Filing Date 2018-03-16

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Fabio Trento
Art Unit 1629

Examiner Name Webb, Walter E.

Aftorney Docket Number HHC002US7/CC001

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

1 20060193910 A1 P006-08-31 Bernigal et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication where Relevant

: i i 5
Initial* No | Number3 Code?| Code#| Date Applicant of cited Passages or Relevant T

Document Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite . : ; '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No : ; :
publisher, city and/or country where published.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 15923050

Filing Date 2018-03-16

First Named Inventor | Fabio Trento

Art Unit 1629

Examiner Name Webb, Walter E.

Aftorney Docket Number HHC002US7/C0O001

MUMNP/2012, June 21, 2018, 66 pages.

Panacea Biotec Ltd. vs Helsinn Healthcare SA, Pre Grant Opposition against Indian Patent Application Number 1009/

Fxhibit D1: Sergio Poli-Bigelli et all. * Addition of the Neurokinin 1 Receptor Antagonist
Aprepitant to Standard Antiemetic Therapy Improves Control of Chemotherapy-Induced Nausea
pbnd Vomiting (CINV)” published on June 15, 2003; 9 pages.

Exhibit D2: Hoffmann T et. all. " Design and synthesis of a novel, achiral class of highly potent

pBnd selective, orally aclive neurokinin-1 receptor antagonists” published on December 05, 2005; 4 pages.

Exhibit ©3: Goldhill John, “Advances in drug discovery” published on Feb 23, 2006; 4 pages.

Fxhibit D4: Reddy K et al., “Novel Neurokinin-1 Antagonists as antiemetic for the treatment of
Chemotherapy induced Emesis™ published on April, 2006; 3 pages.

Fxhibit D6: Grunberg S_M, et al, “A phase Ill, double-blind, randomized trial of palonosetron
compared with ondansetron in preventing chemotherapy-induced nausea and vomiting following
highly emetogenic chemotherapy” published on June (9, 2006; 9 pages.

Exhibit D7: Strausz J, Rolski J, Aziz Z, et al. “Phase |l results for the novel neurokinin-1 (NK1)
receptor antagonist, casopitant: Single oral dosing regimen for chemotherapy-induced nausea and
vomiting (CINV) in patients (Pts) receiving Highly Emetogenic Chemotherapy (HEC)”. J Clin
[Oncol. 2008; 2 pages.

Fxhibit D8: Jon D. Herrington, et. al, “Randomized, Placebo-controlled, Pilot Study Evaluating
Aprepitant Single Dose Plus Palonosetron and Dexamethasone for the Prevention of Acute and
Delayed Chemotherapy-induced Nausea and Vomiting” published on March 07, 2008; 8 pages.

Fxhibit D9: Steven M. Grunberg et al_, “Effectiveness of a single-day three-drug regimen of
Dexamethasone, Palonosetron, and Aprepitant for the prevention of acute and delayed nausea and

pomiting caused by moderately emetogenic chemotherapy” published on November 27, 2008; 6 pages.

10

Fxhibit ©10: Christina Ruhlmann, “Casopitant: a novel NK1-receptor antagonist in the
brevention of chemotherapy-induced nausea and vomiting” published on May 8, 2009; 10 pages.

11

Fxhibit D11: Steven M. Grunberg et al., “Efficacy and safety of casopitant mesylate, a neurokinin
Il (NK1)-receptor antagonist, in prevention of chemotherapy-induced nausea and vomiting in
batients receiving cisplatin-based highly emetogenic chemotherapy: a randomised, double-blind,
blacebo-controlled trial” published on May 11, 2009; 10 pages.
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Application Number 15923050
Filing Date 2018-03-16

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Fabio Trento
Art Unit 1629

Examiner Name Webb, Walter E.

Aftorney Docket Number HHC002US7/C0O001

12 Exhibit 012: P. Diemunsch, et al., “Neurokinin-1 receptor antagonists in the prevention of postoperative
nausea and vomiting” published on May 19, 2009; 7 pages.

Fxhibit D13: Jarn Herrstedt,, et al., “Phase Ill Trial of Casopitant, a Novel Neurokinin-1 Receptor
13 Antagonist, for the Prevention of Nausea and Vomiting in Patients Receiving Moderately Emetogenic
Chemotherapy” published on October 5, 2009; 7 pages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 15923050

Filing Date 2018-03-16

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Fabio Trento

L. Art Unit 1629
( Not for submission under 37 CFR 1.9%)

Examiner Name Webb, Walter E.

Aftorney Docket Number HHC002US7/C0O001

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication

from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Clark G. Sullivan/ Date (YYYY-MM-DD) 2018-08-08
Name/Print Clark G. Sullivan Registration Number 36942

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Commissioner for Patents
Alexandria, VA 22313-1450
Dear Sir/Madam:

Filed currently herewith is a form SB08 in compliance with 37 C.F.R. §§ 1.56, 1.97 and
1.98. In accordance with section 1.98(a)(2)(i1), copies of published U.S. patents and U.S. patent
publications are omitted. In accordance with section 1.98(d), copies of foreign patent documents
and non-patent literature are omitted to the extent they were previously provided in U.S.SN.
15/003,327, 14/069,970 and13/077,462 to which this application claims priority. Copies of any
foreign patent documents and non-patent literature not previously provided in U.S.SN.

15/003,327, 14/069,970 and13/077,462 are filed concurrently herewith.

This submission does not represent that a search has been made or that no better art exists
and does not constitute an admission that each or all of the listed documents are material or
constitute “prior art.” If the Examiner applies any of the documents as prior art against any claim
in the application and Applicant determines that the cited documents do not constitute “prior art”
under United States law, Applicant reserves the right to present to the U.S. Patent and Trademark

Office the relevant facts and law regarding the appropriate status of such documents.
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Application No. Applicant(s)

15/923,050 TRENTO et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
WALTER E WEBB 1612 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)v] Responsive to communication(s) filed on 6/1/2018.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)[] This action is FINAL. 2b) v This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
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4)(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 52-74 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6) [J Claim(s) __ is/are allowed.
7) Claim(s) 52-74 is/are rejected.
8) [O Claim(s) ____is/are objected to.
9) [OJ Claim(s) ____are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)J The drawing(s) filedon ___is/are: a)[] accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)(] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d All b)(J Some** ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [7] Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
Paper No(s)/Mail Date
4) [J Other: _

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date 8/9/18; 6/1/18,
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DETAILED ACTION
Notice of Pre-AlA or AIA Status

The present application is being examined under the pre-AlA first to invent

provisions.
Information Disclosure Statement

The information disclosure statement (IDS) submitted on 06/01/2018 has been
considered in part by the examiner. The information disclosure statement filed
09/02/2005 fails to comply with the provisions of 37 CFR 1.97, 1.98 and MPEP § 609
because certain publications are missing required information. 37 CFR 1.98 states,
“Each publication listed in an information disclosure statement must be identified by
publisher, author (if any), title, relevant pages of the publication, date, and place of

»

publication™ {{b}{5}}. It has been placed in the application file, but the information
referred to therein has not been considered as to the merits. Applicant is advised that
the date of any re-submission of any item of information contained in this information
disclosure statement or the submission of any missing element(s) will be the date of
submission for purposes of determining compliance with the requirements based on the

time of filing the statement, including all certification requirements for statements under

37 CFR 1.97(e). See MPEP § 609.05(a).

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patentmay not be obtained though the invention is notidenticallydisclosed or described
as setforth in section 102, ifthe differences between the subject matter soughtto be patented
and the priorart are such thatthe subject matter as a whole would have been obvious atthe
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Art Unit: 1612

time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall notbe negatived by the manner in which the invention was
made.

This application currently names joint inventors. In considering patentability of the

claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.
102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).

Claims 52-74 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Herrington et al., (Cancer, May 2008, cited in IDS) in view of Reddy
et al., (Supportive Cancer Therapy, April 2006, cited in IDS).

Herrington et al. teaches a method of administering palonosetron and
dexamethasone for the prevention of acute and delayed chemotherapy-induced
nausea and vomiting for “highly emetogenic chemotherapy’ (see Conclusions at p.
2080).

“All groups received palonosetron 0.25 mg intravenously on Day 1 and
dexamethasone on Days 1-4” (see Methods a p. 2080), as per claims 52-54.

The injections were administered prior to chemotherapy, as per claim 55-57, 64-
66, 70-72, insofar as Herrington et al. teaches “a single dose of palonosetron 0.25 mg
intravenously and dexamethasone 12 mg orally before receiving highly emetogenic

chemotherapy” (p. 2081, Materials a Methods 2nd paragraph).

118



Application/Control Number: 15/923,050 Page 4
Art Unit: 1612

The results of the study demonstrated no emesis, as per claims 59-63, 68, 69,

74, insofar as Herrington et al. teaches, “The complete response (no emesis and no
rescue antiemetics) was 78% in the acute phase, 59% in the delayed phase, and 50%
overall. Patients without emesis were 100% in the acute period and 97% for the delayed

and overall periods” (p. 2086, left column, 1% paragraph).

Herrington et al. does not teach netupitant.

Reddy et al. teaches treatment of chemotherapy-induced nausea and vomiting

(CINV) by administering a Neurokinin-1 (NK-1) Antagonist in combination with the

“standard of care for highly emetogenic chemotherapy” 5-HT3 antagonist and

dexamethasone (p. 141, 1st column, 2nd paragraph). Reddy et al. teaches, “Major
advances in the management of chemotherapy-induced emeses were seen with the
introduction of 5-hydroxytrytamine-3 receptor antagonists [5-HT3 antagonist], which
include palonosetron .. .” (Abstract).

Reddy et al. teaches netupitant as a suitable NK-1 antagonist, at that time,
undergoing clinical development for the treatment of CINV in patients with cancer (p.
140, 3rd column, 2nd paragraph; see also table at p. 141).

It would have been obvious to a person having ordinary skill in the art to
use netupitant as the NK-1 antagonist in combination with palonosetron (5-HT3
antagonist) with dexamethasone of Herrington et al., especially since success was
found with another NK-1 antagonist, Casopitant, in combination with 5-HT3 antagonist

and dexamethasone. Specifically, Reddy teaches enhanced treatment of CINV with the

119



Application/Control Number: 15/923,050 Page 5
Art Unit: 1612

addition of NK-1 antagonists, e.g. aprepitant or casopitant. Accordingly, the artisan
would have reasonably expected success using netupitant in the method of Herrington
et al.

Furthermore, the recitation “wherein said netupitant occupies at least 70% of said
patient’s striatum NK1 receptors seventy-two hours after said administration” is

interpreted as a property of netupitant, and thus inherent to patient administration.

The combination of Herrington and Reddy et al. does not teach blood level
equivalents, as per claims 56, 57, 65, 66, 71 and 71. However, it would have been
obvious to administer effective amounts of each component to prevent acute and
delayed emesisin patients receiving highly emetogenic cancer chemotherapy since
Herrington et al. teaches prevention of acute and delayed emesis in patients receiving
highly emetogenic cancer chemotherapy.

Accordingly, "where the general conditions of a claim are disclosed in the prior
art, it is not inventive to discover the optimum or workable ranges by routine
experimentation" (see MPEP 2144.05 IIA quoting In re Alter, 220 F.2d 454, 456 (105

USPQ 233)).

Nonstatutory Obvious-type Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
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from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, aregistered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

1) Claims 52-74 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-23 of U.S. Patent No. 9,943,515 in view of Reddy et
al., (Supportive Cancer Therapy, April 2006, cited in IDS). The ‘515 patent teaches a
method treating nausea and vomiting from an emesis-inducing event, e.g.
chemotherapy induced nausea and vomiting (claim 5), during acute and delayed
phases by administering netupitant and dexamethasone (claim 3). Palonestron is
disclosed therein but not claimed (see col. 1, line 30). Palonestron would have been an
obvious addition to the method in view of Reddy et al., teaching palonestron as an

agent useful for treating chemotherapy induce nausea and vomiting (Abstract).

2) Claims 52-74 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-12 of U.S. Patent No. 9,271,975 in view of Reddy et
al., (Supportive Cancer Therapy, April 2006, cited in IDS). The ‘975 patent teaches a
method of achieving no emesis during the overall phase in patients receiving

moderately or highly emetogenic chemotherapy by administering netupitant and
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palonosetron. Dexamethasone is disclosed therein but not claimed (see col. 4, line 32).
Dexamethasone would have been an obvious addition to the method in view of Reddy
et al., teaching dexamethasone as an agent useful for treating chemotherapy induce

nausea and vomiting (p. 141, 1st column, 2nd paragraph).

3) Claims 52-74 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-25 of U.S. Patent No. 8,623,826. Although the claims
at issue are not identical, they are not patentably distinct from each other because they
both claims a method of treating chemotherapy patients by administering palonosetron,

netupitant and dexamethasone.

4) Claims 52-74 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-62 of U.S. Patent No. 9,186,357. Although the claims
at issue are not identical, they are not patentably distinct from each other because they
both claims a method of treating chemotherapy patients by administering palonosetron,

netupitant and dexamethasone.
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Conclusion

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to WALTER E WEBB whose telephone number is
(671)270-3287 and fax number is (571) 270-4287. The examiner can normally be
reached from Mon-Fri 7-3:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Frederick F. Krass can be reached (571) 272-0580. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.
Walter E. Webb

/WALTER E WEBB/
Primary Examiner, Art Unit 1612
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Attorney Docket No. HHC002US7 /CO001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Fabio TRENTO et al.
Application No.: 15/923,050
Filed: 03/16/2018
For:  COMPOSITIONS AND METHODS

FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

Group Art Unit: 1612

Examiner: Walter E. Webb

Confirmation No.: 1686

N’ N N N N v N N Nt N e’ N’

AMENDMENT AND RESPONSE TO OFFICE ACTION

In response to the Office Action notified in this application on August 7, 2019, please enter

the following amendments and consider the following remarks:

Amendments to the Claims begin on page 2.

Remarks begin on page 5.
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U.S.S.N. 15/923,050

Amendment and Response to Office Action
December 3, 2019

Page 2 of 9

REPLACEMENT CLAIM SET

CANCELLED

(PREVIOUSLY PRESENTED) A method of preventing acute and delayed nausea and
vomiting in a subject receiving highly emetogenic cancer chemotherapy comprising
inducing in said subject therapeutically effective blood levels of palonosetron and
netupitant in combination with dexamethasone.

(PREVIOUSLY PRESENTED) A method of achieving complete response during the acute
and delayed phases of chemotherapy induced nausea and vomiting in a subject receiving
highly emetogenic cancer chemotherapy comprising inducing in said subject
therapeutically effective blood levels of palonosetron and netupitant in combination with
dexamethasone.

(PREVIOUSLY PRESENTED) A method of preventing nausea during the acute and
delayed phases of chemotherapy induced nausea and vomiting in a subject receiving highly
emetogenic cancer chemotherapy comprising inducing in said subject therapeutically
effective blood levels of palonosetron and netupitant in combination with dexamethasone.
(PREVIOUSLY PRESENTED) The method of claim 52, wherein said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy.
(PREVIOUSLY PRESENTED) The method of claim 52, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 50 to 500 mg of
netupitant free base and 0.075 to 1.0 mg palonosetron hydrochloride administered orally.
(PREVIOUSLY PRESENTED) The method of claim 52, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 300 mg of netupitant
free base and 0.56 mg palonosetron hydrochloride administered orally.

(PREVIOUSLY PRESENTED) The method of claim 52, wherein said netupitant occupies
at least 70% of said patient's striatum NK1 receptors seventy-two hours after said

administration.
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U.S.S.N. 15/923,050
Amendment and Response to Office Action
December 3, 2019
Page 3 of 9
(PREVIOUSLY PRESENTED) The method of claim 52, wherein said method achieves
complete response in said subject.
(PREVIOUSLY PRESENTED) The method of claim 52, wherein said method achieves no
emesis in said subject.
(PREVIOUSLY PRESENTED) The method of claim 52, wherein said method achieves no
rescue medication in said subject.
(PREVIOUSLY PRESENTED) The method of claim 52, wherein said method prevents
nausea in said subject.
(PREVIOUSLY PRESENTED) The method of claim 52, wherein said blood levels of
netupitant are independently effective to prevent acute and delayed nausea and vomiting
in a subject receiving highly emetogenic cancer chemotherapy.
(PREVIOUSLY PRESENTED) The method of claim 53, wherein said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy.
(PREVIOUSLY PRESENTED) The method of claim 53, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 50 to 500 mg of
netupitant free base and 0.075 to 1.0 mg palonosetron hydrochloride administered orally.
(PREVIOUSLY PRESENTED) The method of claim 53, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 300 mg of netupitant
free base and 0.56 mg palonosetron hydrochloride administered orally.
(PREVIOUSLY PRESENTED) The method of claim 53, wherein said netupitant occupies
at least 70% of said patient's striatum NK1 receptors seventy-two hours after said
administration.
(PREVIOUSLY PRESENTED) The method of claim 53, wherein said method prevents
nausea in said subject.
(PREVIOUSLY PRESENTED) The method of claim 53, wherein said blood levels of
netupitant are independently effective to produce complete response in a subject receiving

highly emetogenic cancer chemotherapy.
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December 3, 2019
Page 4 of 9
(PREVIOUSLY PRESENTED) The method of claim 54, wherein said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy.
(PREVIOUSLY PRESENTED) The method of claim 54, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 50 to 500 mg of
netupitant free base and 0.075 to 1.0 mg palonosetron hydrochloride administered orally.
(PREVIOUSLY PRESENTED) The method of claim 54, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 300 mg of netupitant
free base and 0.56 mg palonosetron hydrochloride administered orally.
(PREVIOUSLY PRESENTED) The method of claim 54, wherein said netupitant occupies
at least 70% of said patient's striatum NK1 receptors seventy-two hours after said
administration.
(PREVIOUSLY PRESENTED) The method of claim 54, wherein said blood levels of
netupitant are independently effective to prevent nausea in a subject receiving highly

emetogenic cancer chemotherapy.
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REMARKS

Status of Claims

After the amendment, claims 52-74 are pending. No claims are amended.

Information Disclosure Statement

The Office Action states that several references in the June 1, 2018, Information Disclosure
Statement were not considered because the form 1449 lacks adequate identifying information.
Applicant has reviewed the references not considered and elected not to resubmit them because

they are cumulative to others already cited by the Applicant.
35 USC. 103

The Office Action rejects Claims 52-74 under pre-AIA 35 U.S.C. 103(a) as allegedly
obvious over Herrington et al., (Cancer, May 2008, cited in IDS) in view of Reddy et al,,
(Supportive Cancer Therapy, April 2006). According to the Office Action, Herrington et al.
teaches a method of administering palonosetron and dexamethasone for the prevention of acute
and delayed chemotherapy-induced nausea and vomiting for “highly emetogenic chemotherapy”.
The Office acknowledges that Herrington et al. does not teach netupitant, but argues that this
deficiency is overcome by the teachings of Reddy et al.

According to the Office Action, Reddy et al. teaches treatment of chemotherapy-induced
nausea and vomiting (CINV) by administering a Neurokinin-1 (NK-1) Antagonist in combination
with the “standard of care for highly emetogenic chemotherapy” 5-HT3 antagonist and
dexamethasone. Reddy et al. allegedly teaches, “Major advances in the management of
chemotherapy-induced emesis were seen with the introduction of 5-hydroxytrytamine-3 receptor
antagonists [S-HT3 antagonist], which include palonosetron . . .” Reddy et al. allegedly further
teaches netupitant as a suitable NK-1 antagonist undergoing clinical development for the treatment
of CINV in patients with cancer.

Based on these findings, the Office Action concludes that it would have been obvious to a

person of ordinary skill in the art (“POSA”) to use netupitant as the NK-1 antagonist in
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combination with palonosetron (5-HT3 antagonist) with dexamethasone of Herrington et al.,
especially since success was found with another NK-1 antagonist, casopitant, in combination with
a 5-HT3 antagonist and dexamethasone. Specifically, the Office Action states that Reddy teaches
enhanced treatment of CINV with the addition of NK-1 antagonists, e.g. aprepitant or casopitant,

and that a POSA would have reasonably expected success using netupitant in the method of

Herrington et al.

L Unexpected results from the combination of palonosetron and netupitant prove the
patentability of all pending claims.

Unexpected results from the combination of palonosetron and netupitant prove the non-

obviousness of the claimed invention, as argued further below.

A The combination of netupitant and palonosetron unexpectedly and synergistically
inhibits substance P response.

As detailed in the 132 Declaration of Rossi and Pietra filed herewith in Appendix A, the

combination of netupitant and palonosetron synergistically inhibits substance P response. Table 1

from the Declaration proves this point:

Inhdition of S¥F responssin NG RIS colin by retupinens {notu and palonoseteon

{palak
- M Antagonisys} Bl (M) 3 S8 B
S ordy 2xu2 38
s nete {3 phd) 2x083 3
Plas neta 13 add} 543 3
Pl pet { 10 nM) g -_t Q.8 %
Fhes ety {38 0} 40 & 10 &
Plas pain (B2 03} 2.8 3
Plus pade {85 adi) I 88 3
Plus pate (3 ndd) W2 3
Flus palo {6 s} W 5
Fhus et {1 odd} plos palo (5032 500 330 4 200 7
Bius net (30 131 phis made 06 nbd) 976 4 130° 5

As the Declaration explains in paragraphs 20-22, at concentrations where neither palonosetron nor
netupitant increased the ECso of substance P, the combination of molecules increased the ECso of
substance P from 2 uM to 120 uM, a sixty-fold increase in the ECso of substance P. The additive
increase should have been zero. Synergy was also observed at the other concentrations of
netupitant and palonosetron tested. As seen from Table 1, 30 nM netupitant by itself increased the

6
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ECso of substance P by 38 uM, from 2 uM to 40 uM. 6 nM palonosetron by itself increased the
ECS50 of substance P by 28 uM, from 2 uM to 30 uM. These synergistic results could not have

been predicted from the prior art and prove the patentability of the claimed invention.

B. The combination of netupitant and palonosetron unexpectedly reduces or prevents
nausea from CINV.

The combination of netupitant and palonosetron also produces an unexpected reduction in
nausea from CINV. As explained in the background of the specification, prior art anti-emetic
regimens had failed to reduce nausea when administered before emetogenic chemotherapy. As for
aprepitant, “[w]hen 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 compared to a 5-HT3 antagonist alone.” See Specification at p. 2. As for
casopitant, “[a]s reported by Ruhlmann et al. in THERAPEUTICS AND CLINICAL RISK
MANAGEMENT, 2009:5 375-384, casopitant had no statistically significant effect against nausea
when administered in response to moderately emetogenic chemotherapy, and even induced nausea
as a side effect. See Specification at p. 3.

In contrast, the examples in this application evince a strong and statistically significant
effect against significant nausea. In patients treated with the combination of netupitant and
palonosetron, 89.6% reported suffering no significant nausea. See Specification at Table 6. In
contrast, only 79.4% of patients on palonosetron alone reported suffering no significant nausea.
Id. This result was statistically significant, could not have been predicted from the prior art, and

further proves the non-obviousness of the claimed combination.

C. A single dose of netupitant unexpectedly prevents CINV during the delayed phase
when combined with palonosetron.

The unexpected ability of a single dose of netupitant, when combined with palonosetron,
to prevent CINV during the acute and delayed phases, also proves the patentability of the claimed
invention. As illustrated in Figure 5 of the instant specification, a prior art regimen administering
aprepitant in combination with palonosetron showed some improvement over palonosetron alone.

However, as explained on page 24 of the specification, the aprepitant group (Group 5) reported in
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Table 5 required three separate doses of aprepitant on days 1, 2, and 3, whereas the netupitant
groups only require one dose of netupitant on day 1. Notably, the aprepitant regimen reported in
the present application was identical to the regimen reported by Reddy except that palonosetron
was substituted for ondansetron. This unexpected reduction in the number of doses could not have

been predicted from the cited prior art and further proves the non-obviousness of the claimed

invention.

II. A POSA could not reasonably have predicted the dose of netupitant to combine with
palonosetron based on the cited references.

Claims 56, 57, 65, 66, 71, 72 refer to a specific dose of netupitant which, when combined
with palonosetron, prevents CINV for a full 5 days. This dose would not have been obvious to a
POSA based on the cited references because none of the cited references even suggests a possible
dose for netupitant.

In fact, the dose recited in claims 56, 57, 65, 66, 71, 72 was informed by the NK1 receptor
occupancy studies reported in Example 4 of the instant specification, which showed that more than
70% of NK1 receptors in the brain were occupied by netupitant 96 hours after a 100 mg dose, and
more than 80% of NK1 receptors were occupied by netupitant 96 hours after administration of a
450 mg dose. Without this data a POSA would not have known where even to start with his or her
dose ranging studies.

Because none of this information was in the cited prior art, the references do not support a

prima facie case of obviousness against claims 56, 57, 65, 66, 71 and 72.

L. A POSA would not reasonably have expected that netupitant would be independently
effective against CINV as described in the claims.

The references also do not support a prima facie case of obviousness because a POSA
would not reasonably have expected netupitant to be independently effective against CINV as
described in the pending claims. For example, claim 69 requires that the netupitant administered
to the patient be independently effective to provide complete response against CINV. Claim 63
requires that the netupitant administered to the patient be independently effective to provide

complete response against CINV during the acute and delayed phases of emesis.
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Notably, none of the prior art cited by the Office discloses any clinical data for netupitant.

The only mention of netupitant is by Reddy in Table 1, wherein Reddy states that an oral form of

netupitant is in phase /I studies. As the Examiner knows, phase I studies are undertaken to

determine whether a drug is safe in humans. Stating that netupitant is in phase I/II studies says

nothing about whether the drug might produce complete response in patients receiving
chemotherapy.

Because the references do not impart a reasonable expectation of successfully producing

complete response in CINV patients, particularly during the acute and delayed phases as required

by claim 63, they do not support a prima facie case of obviousness to reject claims 69 and 63.

Obviousness-type Double Patenting

The Office Action includes several obviousness-type double patenting rejections over
applicant’s earlier patents in this family. Applicant has filed a terminal disclaimer along with this

amendment and trusts it has overcome this rejection.

CONCLUSION

Applicant respectfully submits that this application is in condition for allowance and
earnestly solicits a prompt notification of same. If there is any fee due in connection with the filing

of this Amendment, please charge the fee to Deposit Account No. 600254,

Respectfully submitted,

By:/Clark G. Sullivan/
Clark G. Sullivan
Reg. No. 36,942

Sullivan IP Solutions, LLC
PO Box 2252

New York, NY 10163
404.483.9360

Customer No. 140619
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
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Status
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6) (J Claim(s) ____is/are allowed.
7) Claim(s) 52-74 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)[10 The specification is objected to by the Examiner.
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[1] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)ld All b)(J Some** ¢)d None of the:
1.[J Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
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U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200123
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Application/Control Number: 15/923,050 Page 2
Art Unit: 1612

DETAILED ACTION
Notice of Pre-AlA or AlA Status
The present application is being examined under the pre-AlA first to invent
provisions.
Applicants' arguments, filed 12/3/2019, have been fully considered. Rejections
and/or objections not reiterated from previous office actions are hereby withdrawn. The
following rejections and/or objections are either reiterated or newly applied. They

constitute the complete set presently being applied to the instant application.

Claim Rejections - 35 USC § 103--Previous
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102, if the differences between the subject matter sought to be patented
and the prior art are such that the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall not be negatived by the manner in which the invention was
made.

This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.

102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).
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Claims 52-74 remain rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Herrington et al., (Cancer, May 2008, cited in IDS) in view of Reddy

et al., (Supportive Cancer Therapy, April 2006, cited in IDS).

Herrington et al. teaches a method of administering palonosetron and
dexamethasone for the prevention of acute and delayed chemotherapy-induced
nausea and vomiting for “highly emetogenic chemotherapy” (see Conclusions at p.
2080).

“All groups received palonosetron 0.25 mg intravenously on Day 1 and
dexamethasone on Days 1-4” (see Methods a p. 2080), as per claims 52-54.

The injections were administered prior to chemotherapy, as per claim 55-57, 64-
66, 70-72, insofar as Herrington et al. teaches “a single dose of palonosetron 0.25 mg
intravenously and dexamethasone 12 mg orally before receiving highly emetogenic
chemotherapy” (p. 2081, Materials a Methods 2™ paragraph).

The results of the study demonstrated no emesis, as per claims 59-63, 68, 69,
74, insofar as Herrington et al. teaches, “The complete response (no emesis and no
rescue antiemetics) was 78% in the acute phase, 59% in the delayed phase, and 50%
overall. Patients without emesis were 100% in the acute period and 97% for the delayed

and overall periods” (p. 2086, left column, 1St paragraph).

Herrington et al. does not teach netupitant.

Reddy et al. teaches treatment of chemotherapy-induced nausea and vomiting

(CINV) by administering a Neurokinin-1 (NK-1) Antagonist in combination with the
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“standard of care for highly emetogenic chemotherapy” 5-HT3 antagonist and

dexamethasone (p. 141, 1st column, 2nd paragraph). Reddy et al. teaches, “Major
advances in the management of chemotherapy-induced emeses were seen with the
introduction of 5-hydroxytrytamine-3 receptor antagonists [5-HT3 antagonist], which
include palonosetron . ..” (Abstract).

Reddy et al. teaches netupitant as a suitable NK-1 antagonist, at that time,
undergoing clinical development for the treatment of CINV in patients with cancer (p.
140, 3rd column, 2nd paragraph; see also table at p. 141).

It would have been obvious to a person having ordinary skill in the art to
use netupitant as the NK-1 antagonist in combination with palonosetron (5-HT3
antagonist) with dexamethasone of Herrington et al., especially since success was
found with another NK-1 antagonist, Casopitant, in combination with 5-HT3 antagonist
and dexamethasone. Specifically, Reddy teaches enhanced treatment of CINV with the
addition of NK-1 antagonists, e.g. aprepitant or casopitant. Accordingly, the artisan
would have reasonably expected success using netupitant in the method of Herrington
et al.

Furthermore, the recitation “wherein said netupitant occupies at least 70% of said
patient’s striatum NK1 receptors seventy-two hours after said administration” is

interpreted as a property of netupitant, and thus inherent to patient administration.

The combination of Herrington and Reddy et al. does not teach blood level
equivalents, as per claims 56, 57, 65, 66,71 and 71. However, it would have been

obvious to administer effective amounts of each component to prevent acute and
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Art Unit: 1612

delayed emesis in patients receiving highly emetogenic cancer chemotherapy since
Herrington et al. teaches prevention of acute and delayed emesis in patients receiving
highly emetogenic cancer chemotherapy.

Accordingly, "where the general conditions of a claim are disclosed in the prior
art, itis not inventive to discover the optimum or workable ranges by routine
experimentation" (see MPEP 2144.05 llA quoting In re Alter, 220 F.2d 454, 456 (105
USPQ 233)).

Response to Arguments

i) Applicant argues that the invention as claimed provides unexpected results (p.

6-9).

a) Specifically, applicant argues that “the combination of netupitant and
palonosetron unexpectedly and synergistically inhibits substance P response” (p. 6).

Applicant refers to a 132 Declaration by Rossi and Pietra, however no such
declaration has been submitted. Consequently, applicant's argument is difficult to
follow. Nevertheless, applicant states that the combination of palonosetron and
netupitant, at concentrations that provide zero increase in the ECso of substance P
separately, was able to increase the ECso of substance P.

However, it is well settled, “objective evidence of nonobviousness must be
commensurate in scope with the claims which the evidence is offered to support" (see
MPEP 716.02(d) quoting In re Clemens, 622 F.2d 1029, 1036, 206 USPQ 289, 296

(CCPA 1980)).
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In this case the instant method does not claim administering to patients a
combination of palonesetron and netupitan below the threshold for increasing the ECso
of substance P.

The Examiner is aware that substance P is primarily responsible for delayed
emesis. The prior art above teaches that palonosetron, dexamethasone, and netupitant
are capable of being used to treat acute and delayed emesis (nausea and vomiting),
and enhanced treatment from the claimed combination would have been reasonably
expected since Reddy teaches enhanced treatment from the combination of Neurokinin-
1 (NK-1) antagonists (e.g. netupitant), 5-HT3 antagonist (palonosetron) and
dexamethasone.

Further, Ying et al. (Molecular Pharmacology, 2009) found that palonosetron
uniquely inhibits substance P-mediated neuronal responses which explains
palonosetron’s ability to “dose-dependently inhibit the cisplatin-induced SP [substance
P] enhancement” (Results).

Moreover, Diemunsch et al. teaches, “A better understanding of the relevant
neurocircuitry, especially the central pattern generator responsible for emesis and the
central role of substance P, led to the development of a new class of antiemetics: the
neurokinin-1 (NK I) receptor antagonists” [emphasis added] (Abstract).

It is clear from the prior art that it was known at the time of applicants invention
that NK-1 receptor antagonists (e.g. netupitant), and palonesetron, specifically, inhibit
substance P’s ability to cause delayed emesis.

The fact that applicant has shown that the combination of netupitant and

palonosetron effects substance P is not surprising.
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b) Applicant argues that the combination of netupitant and palonosetron
unexpectedly reduces or prevents nausea and vomiting from CINV (p. 7).

The Examiner disagrees.

As indicated above, the prior art clearly teaches combining palonoseton and an
NK-1 receptor antagonist for treating acute and delayed nausea and vomiting from

CINV. Applicant’s results are not surprising.

c) Applicant argues that it was unexpected for a single dose of netupitant to
prevent CINV during the delayed phase when combined with palonosetron (p. 7); A
POSA could not reasonably have predicted the dose of netupitant to combine with
palonosetron based on the cited references (p. 8); and A POSA would not reasonably
have expected that netupitant would be independently effective against CINV as
described in the claims (ld.)

The Examiner disagrees.

Again, combining palonoseton and a NK-1 receptor antagonist for treating acute
and delayed nausea and vomiting from CINV is specifically taught in the prior art.

The artisan would have been expected to determine result effective amounts of
Netupitant to administer with the palonosetron and dexamethasone.

Furthermore, itis well settled, "[t]he normal desire of scientists or artisans to
improve upon what is already generally known provides the motivation to determine
where in a disclosed set of percentage ranges is the optimum combination of

percentages." In re Peterson, 315 F.3d at 1330, 65 USPQ2d at 1382.
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Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event afirst reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to WALTER E WEBB whose telephone number is
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(571)270-3287 and fax number is (571) 270-4287. The examiner can normally be
reached from Mon-Fri 7-3:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Frederick F. Krass can be reached (571) 272-0580. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.
Walter E. Webb

/WALTER E WEBB/
Primary Examiner, Art Unit 1612

171



Notice of Referernces Cited

Application/Control No.

Applicant(s)/Patent Under

15/923,050 Reexamination
TRENTO et al.
Examiner Art Unit
WALTER E WEBB 1612 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumgoggg;i:ﬁgbgjzi; Code MI\/ID- ?}iYY Name CPC Classification US Classification
A
B
C
D
E
F
G
H
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
* County Gose number ind Coce | MV-YYYY Country Name CPG Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U Ying et al., "Palinosetron Uniquely Inhibits Substance P-Mediate4d Neuronal Responses in Rat Nodose Ganglia." Molecular
Pharmacology, Drug Resistance: vol. 114, issue 22, November 2009 (Year: 2009)
v Demunsch et al., "Neurokinin-1 receptor antagonists in the prevention of postoperative nausea and vomiting." British Journal of
Anaesthesia 103 (1):7-13 (2009) (Year: 2009)
W
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20200123

172




Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes | 15653 050 TRENTO et al.
T
WALTER E WEBB 1612
CPC - Searched*
Symbol Date Examiner
AB61K 31/573 07/26/2019 WW
A61K 31/4178 07/26/2019
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
514 17.7 07/26/2019 WW

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
Inventor Name Search on PALM 07/26/2019 WWwW
EAST Search History 07/26/2019 WW
NPL Search terms: palonosetron and netupitant 07/26/2019 WW
EAST Search History 01/23/2020 WW
NPL Search terms: substance P 01/23/2020 WWwW
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20200123

173



EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref iiHits {iSearch Query {iDBs Default {Plurals jTime
# Operator Stamp
L1 8 sustance P US-PGPUB; USPAT; USOCR; FPRS; {iADJ OFF 2020/01/23
EPO; JPO; DERWENT; IBM_TDB 10:09
L2 {25105 {jsubstance P US-PGPUB; USPAT; USOCR; FPRS; {iADJ OFF 2020/01/23
EPO; JPO; DERWENT; IBM_TDB 10:10
L3 {732 NK-1 antagonist {US-PGPUB; USPAT; USOCR; FPRS; {{ADJ OFF 2020/01/23
EPO; JPO; DERWENT; IBM_TDB 10:10
L4 2321 H{Neurokinin-1 US-PGPUB; USPAT; USOCR; FPRS; §ADJ ON 2020/01/23
receptor EPO; JPO; DERWENT; IBM_TDB 10:11
antagonist
L5 {1391 {NK-1 antagonist jjUS-PGPUB; USPAT; USCCR; FPRS; {ADJ ON 2020/01/23
EPO; JPO; DERWENT; IBM_TDB 10:11
L6 {3459 Hl4orl5 US-PGPUB; USPAT; USOCR; FPRS; {ADJ ON 2020/01/23
EPO; JPO; DERWENT; IBM_TDB 10:11
L7 {838 16 and 12 US-PGPUB; USPAT; USOCR; FPRS; {{ADJ ON 2020/01/23
EPO; JPO; DERWENT; IBM_TDB 10:12
L8 {46 I7 and netupitant §US-PGPUB; USPAT; USOCR; FPRS; {ADJ ON 2020/01/23
EPO; JPO; DERWENT; IBM_TDB 10:12
L9 31 17 and US-PGPUB; USPAT; USOCR; FPRS; {{ADJ ON 2020/01/23
palonosetron EPO; JPO; DERWENT; IBM_TDB 10:12
L10 {26 I8 and 19 US-PGPUB; USPAT; USOCR; FPRS; {{ADJ ON 2020/01/23
EPO; JPO; DERWENT; IBM_TDB 10:12

1/23/2020 10:14:51 AM
C:\ Users\ wwebb\ Documents\ EAST\ Workspaces\ 15805219_acidic polymer nonionic
polymer acrylic phosphate polymer mouthwash.wsp

file:///C/Users/wwebb/Documents/e-Red%20Folder/15923050/EASTSearchHistory.15923050_AccessibleVersion.htm[1/23/2020 10:14:53 AM]

174



UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0O.BOX 1450 U.S. POSTAGE PAID
B, POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Sullivan IP Solutions, LLC
PO Box 2252
New York, NY 10163

Courtesy Reminder for
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Attorney Docket No. HHC002US7 /CO001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Fabio TRENTO et al.
Application No.: 15/923,050
Filed: 03/16/2018
For:  COMPOSITIONS AND METHODS

FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

Group Art Unit: 1612

Examiner: Walter E. Webb

Confirmation No.: 1686

N’ N N N N v N N Nt N e’ N’

AMENDMENT AFTER FINAL

In response to the FINAL REJECTION notified in this application on January 29, 2020,

please enter the following amendments and consider the following remarks:

Amendments to the Claims begin on page 2.

Remarks begin on page 5.
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U.S.S.N. 15/923,050
Amendment After Final
April 3,2020

Page 5 of 15

REMARKS

Status of Claims

After the amendment, claims 52-74 are pending. Independent claims 52-54 are amended
to clarify that the dexamethasone is administered as part of a combination regimen. No new matter

is added by the amendments.
35 USC. 103

The Office Action rejects Claims 52-74 under pre-AIA 35 U.S.C. 103(a) as allegedly
obvious over Herrington et al., (Cancer, May 2008, cited in IDS) in view of Reddy et al,,
(Supportive Cancer Therapy, April 2006). According to the Office Action, Herrington et al.
teaches a method of administering palonosetron and dexamethasone for the prevention of acute
and delayed chemotherapy-induced nausea and vomiting for “highly emetogenic chemotherapy”.
The Office acknowledges that Herrington et al. does not teach netupitant, but argues that this
deficiency is overcome by the teachings of Reddy et al.

According to the Office Action, Reddy et al. teaches treatment of chemotherapy-induced
nausea and vomiting (CINV) by administering a Neurokinin-1 (NK-1) Antagonist in combination
with the “standard of care for highly emetogenic chemotherapy” S5-HT3 antagonist and
dexamethasone. Reddy et al. allegedly teaches, “Major advances in the management of
chemotherapy-induced emesis were seen with the introduction of 5-hydroxytrytamine-3 receptor
antagonists [S-HT3 antagonist], which include palonosetron . . .” Reddy et al. allegedly further
teaches netupitant as a suitable NK-1 antagonist undergoing clinical development for the treatment
of CINV in patients with cancer.

Based on these findings, the Office Action concludes that it would have been obvious to a
person of ordinary skill in the art (“POSA”) to use netupitant as the NK-1 antagonist in
combination with palonosetron (5-HT3 antagonist) with dexamethasone of Herrington et al.,
especially since success was found with another NK-1 antagonist, casopitant, in combination with

a 5-HT3 antagonist and dexamethasone. Specifically, the Office Action states that Reddy teaches
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enhanced treatment of CINV with the addition of NK-1 antagonists, e.g. aprepitant or casopitant,
and that a POSA would have reasonably expected success using netupitant in the method of
Herrington et al.

Importantly, Reddy did not distinguish between vomiting and nausea as separate
therapeutic targets, and instead lumped them together as one indication commonly referred to as
CINV. This is important because the term “CINV” is a misnomer. Even though CINV stands
for chemotherapy induced nausea and vomiting, a compound that treats CINV is not necessarily
able to treat both nausea and vomiting. As explained in the 132 Declaration of Giorgia Rossi and

Claudio Pietra filed concurrently herewith, in paragraph 39,

While the [CINV] indication states nausea, and this same terminology is used
throughout the medical community, drug sponsors do not need to demonstrate an
effect on nausea to secure approval for this indication. Rather, they are only
required to demonstrate an effect on “complete response,” defined as no emetic
episodes (i.e. vomiting or retching) and no use of rescue therapy during the relevant
time period.

This distinction is significant because nausea from chemotherapy has historically been
much more difficult to treat than vomiting, even with NKI antagonists. As explained by Ruhlmann
et al., “These drugs [5-HT3 and NK, antiemetics] have had a huge impact in the protection from
chemotherapy-induced vomiting, whereas the effect on nausea seems to be limited.” Ruhlmann et
al., “Casopitant: a novel NK,-receptor antagonist in the prevention of chemotherapy-induced
nausea and vomiting,” in Therapeutics and Clinical Risk Management 5:375-384 (2009) (Copy in
Appendix C).

This point is best illustrated by FDA’s approval of aprepitant (a/’k/a Emend®), which was
the only NKI antagonist approved by FDA when this application was originally filed. (See FDA-
approved Aprepitant Labeling in Appendix A). As seen in the indications section of aprepitant’s

labeling, the drug is indicated:

* in combination with other antiemetic agents for the:
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o acute and delayed nausea and vomiting associated with initial and repeat
courses of highly emetogenic cancer chemotherapy (HEC) including high-
dose cisplatin.

o delayed nausea and vomiting associated with initial and repeat courses of
moderately emetogenic cancer chemotherapy (MEC).

In clinical trials of the drug, the sponsor (Merck) was not able to demonstrate a reduction
in nausea or significant nausea. The following data is extracted from Tables 14 and 16 of

aprepitant’s labeling (Appendix A):

No Navusea
Overafl 48 44 NS 49 3 NS
Delayed nhass 51 48 Ny 53 48 NG
Mo Significant Nauses
Qverall 73 86 NSY 71 ad NST
Delayad phass 78 &5 NGT 73 55 NST
No Nausea 33 33 NS
No Significant Nausea 81 5¢ NS

As can be seen, the drug did not achieve a statistically significant reduction in either nausea
or significant nausea, in the overall period following chemotherapy (0-120 hrs) or the delayed
phase following chemotherapy (25-120 hrs). The claimed regimen differs from the aprepitant

regimen described by Reddy because the claimed regimen treats both nausea and vomiting.

L The references do not support a prima facie case of obviousness.
A It would not have been obvious to combine netupitant and palonosetron for the
treatment of nausea, as required by claim 54, because there was no expectation of
Success.

As the Examiner is well aware, an invention would not have been obvious if the worker of
ordinary skill would not have reasonably expected the invention to work. As stated in MPEP
section 2143.02, a “reasonable expectation if success is required” for an invention to be obvious.
In this case, a worker of ordinary skill would not have expected netupitant to successfully treat

nausea, as required by claim 54, because aprepitant - the only other NKI antagonist approved for
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CINV at the time this application was filed, and the NKI antagonist that allegedly supports the
Examiner’s prima facie case of obviousness - was unable to demonstrate a statistically significant
effect on nausea in its clinical trials. This is probably what led Ruhlmann et al. to state that “the
effect on nausea from NKI antagonists seems to be limited.”

The following table is taken from the 132 Declaration of Giorgia Rossi and Claudio Pietra

filed concurrently herewith:

TABLE 2
1 2 3 4 4a 5 6 7 8
Efficacy Endpoint Palo Ondan Palo Ondan | Ondan Palo Palo Ondan Palo
+ + + + + + + + +
Netu Aprep Netu Aprep | Aprep | Aprep | Aprep | Aprep | Aprep
(HEC)* | (HEC)* | (MEC)* | (MEC)® | (HEC)** | (HEC) | (MEC)® | (MEC) | (HEC)®
Percentage of Patients with No Nausea
Overall (0-120h) 61.5 582 50.3 33 48.49 nr 320 30.6 59.9%¢
Acute (0-24h) 80.0 77.6 70.4 nr nr,nr nr nr nr nr
Delayed (25-120h) | 68.1%* 60.4 533 nr 51,53 nr nr nr nr
Percentage of Patients with No Significant Nausea
Overall (0-120h) 89.6* 85.8 74.6* 61 73,71 88.5 56" 66.1 91"
Acute (0-24h) 98.5%* 94.0 87.3 nr nr,nr nr nr nr nr
Delayed (25-120h) | 90.4* 88.1 76.9 nr 75,73 nr nr nr nr

*Statistically Significant (p < 0.05)

™ Data Not Reported

s Non-Comparative Study; statistical significance not evaluated
2 Helsinn Study NETU-07-07
® Helsinn Study NETU-08-18
¢ Warr et al. (2005) (Ref. D)

I FDA-Approved Prescribing Information for Emend® (aprepitant) (results of two studies reported) (Ref. E)
4 Herrington et al. (2008) (Ref. F)
¢ Grunberg et al. (2008) (Ref. G)

Yeo et al. (2009) (Ref. H)

¢ Longo et al. (2012) (Ref. I)

As can be seen, there are at least four controlled trials of aprepitant in the medical literature
(columns 2, 4, 5 and 7), and in none of these trials was aprepitant able to demonstrate a statistically
significant effect against nausea or significant nausea. This was true throughout the acute and
delayed phases of emesis, and it was true regardless of whether moderately emetogenic
chemotherapy (MEC) or highly emetogenic chemotherapy (HEC) was administered. It was also
true regardless of the 5-HT3 antagonist combined with aprepitant (i.e. ondansetron or

palonosetron). Given this negative data for aprepitant, including data combining aprepitant with
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palonosetron, a worker of ordinary skill plainly would not have had a reasonable expectation of
successfully treating nausea from the combination of netupitant and palonosetron.

However, that is exactly what the inventors have shown. As can be seen from columns 1
and 3, the combination of netupitant and palonosetron consistently reduced significant nausea in
response to HEC, reduced nausea during the delayed phase in response to HEC, and reduced
significant nausea during the overall phase in response to MEC. Because a skilled worker would
not have expected the combination of netupitant and palonosetron to treat nausea, as described in
claim 54, the invention described in claim 54 and claims depending therefrom would not have

been obvious.

B. The references do not support a routine optimization rejection for the doses of
netupitant and palonosetron recited in the claims.

The Office asserts that once the decision to combine netupitant and palonosetron was made,
a worker of ordinary skill would have arrived at the doses recited in the claims, and the timing of
such doses, through routine optimization. This assertion over-simplifies the process of drug
development, extends the doctrine of routine optimization well beyond it has ever been extended,
and is not supported on the record at hand.

The doctrine of routine optimization presupposes a range of conditions in the prior art to
be optimized, and that routine methods in the prior art exist for optimizing those conditions. In re
Boesch, 617 F.2d 272, 276 (CCPA 1980) (“it is generally considered the have been prima facie
obvious to one of ordinary skill in the art to vary disclosed parameters to some extent for purposes
of optimization.”) The Reddy article cited by the Office does not support a routine optimization
rejection because it does not include any prior art dosing ranges of netupitant and palonosetron or
methods for optimizing those ranges to arrive at the claimed invention.

With respect to netupitant, it is important to note that the dose of netupitant described in
the claims is much higher than taught, for example, in U.S. Pat. No. 6,297,395 (teaching 5 mg per
tablet, 10 mg per capsule and 15 mg per suppository in Examples A, B, and C at col. 83-84), U.S.
Pat. No. 6,593,472 (same), and U.S. Pat. No. 6,719,996 (70 mg netupitant tablets taught in
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Examples 1-5 and Table 1 at col. 5-6). The prior art of record does not provide any rationale or
describe any methods for going from these relatively low doses of netupitant to the doses recited
in claims 57, 66, and 72.

The Office’s “routine optimization” rejection also extends the doctrine well beyond its
original roots. The doctrine was first established in In re Aller, 220 F.2d 454, 456, 105 USPQ
233,235 (CCPA 1955), for situations where the process of optimization was simple and routine.
As explained in MPEP 2144.05, that case involved claims to a chemical reaction performed at a
temperature between 40 °C and 80 °C and an acid concentration between 25% and 70%; the claims
were held prima facie obvious over a prior art process which differed from the claims only in that
the prior art process was performed at a temperature of 100 °C and an acid concentration of 10%.
Because there was such a small difference between the prior art reaction conditions and the
reaction conditions recited in the claims, and because a single bench chemist working in a small
laboratory could have optimized those conditions in just a few days to arrive at the claimed
invention, the CCPA held that the claimed invention was the result of routine optimization and
obvious.

Arriving at a dose and dosing regimen for netupitant and palonosetron that would
effectively and safely treat nausea is a completely different story. There is no bench-test for
evaluating the ability of a compound to treat nausea, and the Examiner has not cited any. There is
not even an animal model for evaluating nausea. There are animal models that can be used to
evaluate reductions in vomiting and retching, but those models do not evaluate nausea because
nausea must be communicated from the patient to the evaluator.

The only way to determine whether a molecule is able to treat nausea is to study the
molecule in humans, in a well-controlled clinical trial, but that process is far from routine, and it
requires studying hundreds of human patients to determine the optimum dose. The Board of
Appeals has never held that the conduct of human clinical trials is “routine,” or that conducting
dose ranging trials in humans qualifies as routine optimization. It is certainly much more

complicated and time consuming than the bench chemistry involved in In re Aller.

10
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In conclusion, there was nothing “routine” about going from Reddy’s regimen of aprepitant
and a SHT3 antagonist to the particular doses of netupitant and palonosetron recited in the claims.

The Examiner’s “routine optimization” rejection is not supported by the record.

II. Unexpected results from the combination of palonosetron and netupitant prove the
patentability of all pending claims.

In response to the previous office action, Applicant argued unexpected results based on the
132 Declaration of Giorgia Rossi and Claudio Pietra. The Examiner noted that the arguments were
difficult to follow because the Applicant had not furnished an additional copy of the declaration.
Applicant apologizes for this oversight. It had cited the declaration in an IDS, but should have
included an additional copy for the prosecution file.

The Declaration describes two types of unexpected results from the claimed invention: (1)
in vitro evidence of synergy from the combination of palonosetron and netupitant, and (2) in vivo

clinical results from the combination.

A. Applicant’s in vitro evidence of synergy commensurate in scope with the claimed
invention proves the non-obviousness of the present invention.

Applicant’s in vitro evidence of synergy was first reported by Stathis et al. (2012), and
reproduced in the 132 Declaration of Giorgia Rossi and Claudio Pietra. A copy of Stathis (2012)
is attached hereto in Appendix B. The evidence generally shows that the combination of
palonosetron and netupitant synergistically inhibits the mobilization of calcium by substance P.

The Office rejected Applicant’s in vitro evidence of synergy because:

it is well settled, “objective evidence of non-obviousness must be commensurate in
scope with the claims which the evidence is offered to support” (see MPEP
716.02(d) quoting In re Clemens, 622 F.2d 1029, 1036, 206 USPQ 289, 296 (CCPA
1980)).

In this case the instant method does not claim administering to patients a
combination of palonesetron and netupitant below the threshold for increasing the
EC50 of substance P.

11
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Applicant believes that there is some confusion regarding the in vifro data presented in the
132 Declaration, and reproduces the original article reporting this data, Stathis et al. (2012), in
Appendix B. Table 1 and the legend beneath Table 1 explain the experiments that support the
data.

Table 1
inhibition of SP response in NCI0B-15 cells by netupitant {netu) and palonoseiron
{palo).

5P 4 Antagonistis) Flss (M} + SEM. R
el E

el
e

5P only 2402
Phis pero {1 o3} §
Plus netg {3 ol 2
Phss sero { 10 nd 1G4+ 0.9
Plus pera {30 v 444108
Plus pale {0.2 nh)

PMus palo (0.6 nM)

Plus palo {2 nM)

#flus palo {6 oM)

Plus net {1 oM} plus palo (0.2 nM} {
Plus net {30 1M plus palo (6 oM 70+ 1507

L otes

N

(XS

W W W e

The legend beneath Table 1 explains:

Cells were preincubated with netupitant, palonosetron or combinations of
palonosetron plus netupitant at various concentrations as indicated for 1h at 37 °C.
After antagonist(s) removal, cells were incubated at 37 °C for 1h with various SP
concentrations, followed by measurement of calcium-ion mobilization. SP only had
n=38 because it was used as control in all experiments.

Table 1 essentially reports the amount of substance P necessary to induce 50% of the
maximal calcium efflux when the cells are not pretreated with a NK1 antagonist. For example, if
substance P is able to produce maximum concentrations of Ca’* equal to 100 nM, the EC50 of
substance P, in cells untreated with NK1 antagonist, would be the concentration of substance P

able to produce a Ca’* equal to 50 nM. Table 1 reports that EC50 as 2 uM. The question then
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becomes: if the same cells are pretreated with an NK1 antagonist (netupitant or palonosetron or
both), how much substance P must be added to produce Ca’>" equal to 50 nM?

The Office wants the claims limited “below the threshold for increasing the EC50 of
substance P,” but this request is opposite what the data show. Applicant has shown synergy at
netupitant and palonosetron concentrations of 1 nM and 0.2 nM, respectively, and 30 nM and 6
nM, respectively. 1 nM netupitnt and 0.2 nM palonosetron individually do not increase the
threshold for increasing the EC50 However, then the two compounds are combined, they increase
the EC50 of substance P from 2 uM to 120 uM. This demonstrates synergy “at the threshold for
increasing the EC50 of substance P.” The data also show synergy above the threshold for
increasing the EC50 of substance P. In particular, Applicant has shown that 30 nM netupitant
produces an EC50 of 40 uM, and 6 nM palonosetron produces an EC50 of 30 uM. However, when
the netupitant and palonosetron are combined at concentrations of 30 nM and 6 nM, the EC50
increases to 970 uM.

The fact that netupitant and palonosetron exhibit synergy at every concentration above the
EC50 threshold for substance P proves that the claims are commensurate in scope to the showing
of synergy. At all concentrations where the netupitant and palonosetron have an effect on the
EC50 of substance P, they have a synergistic effect when combined. This showing is necessarily
as broad or broader than the “therapeutically effective” doses recited in the claims.

In responding to the Applicant’s argument, the Examiner argues that “The fact that
applicant has shown that the combination of netupitant and palonosetron effects substance P is not
surprising.” In support of this statement, the Examiner cites Ying et al. (Blood, 2009)!, which
allegedly found that palonosetron “‘dose-dependently inhibit[s] the -cisplatin-induced SP
[substance P] enhancement’ (Results).” The Examiner also cited Diemunsch et al., which allegedly
teaches, “‘A better understanding of the relevant neurocircuitry, especially the central pattern

generator responsible for emesis and the central role of substance P, led to the development of a

! Applicant believes that the Examiner meant to refer to an article published by Ying et al. in Blood
in 2009. The Office Action refers to a 2009 article in Molecular Psychiatry.
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new class of antiemetics: the neurokinin-I (NK I) receptor antagonists’ [emphasis added]
(Abstract).”

However, these alleged teachings do not undercut Applicant’s evidence of synergy.
Nothing in the cited prior art could have predicted the synergistic behavior observed when
netupitant and palonosetron are combined to inhibit substance P signalling. This in vitro synergy

proves the patentability of the claimed invention.

B. Unexpected in vivo results from the combination of palonosetron and netupitant
prove the non-obviousness of the claimed invention, as argued further below.

Applicant also has presented in vivo clinical evidence of unexpected results at the claimed
doses of palonosetron and netupitant. In particular, Applicant has presented data that the claimed
combination unexpectedly prevents nausea when used to treat CINV, in any of the claimed
methods of the current invention. The combination prevents nausea in addition to the traditional
measures used to prove efficacy in CINV, i.e. no emesis and no rescue medication.

The following table from the 132 Declaration of Giorgia Rossi and Claudio Pietra was
presented in section [. A to prove the patentability of claim 54, but it also supports the patentability
of all the pending claims because it shows, when netupitant and palonosetron are administered in

combination for the treatment of CINV, they unexpectedly also reduce nausea.

TABLE 2
1 2 3 4 4a 5 6 7 8
Efficacy Endpoint Palo Ondan Palo Ondan | Ondan Palo Palo Ondan Palo
+ + + + + + + + +

Netu Aprep Netu Aprep | Aprep | Aprep | Aprep | Aprep | Aprep
(HEC)* | (HEC)* | (MEC)* | (MEC)® | (HEC)** | (HEC)* | (MEC)® | (MEC) | (HEC)®

Percentage of Patients with No Nausca

Overall (0-120h) 61.5 58.2 50.3 33 48.49 nr 320 30.6 59,9

Acute (0-24h) 80.0 77.6 70.4 nr nr,nr nr nr nr nr

Delayed (25-120h) | 68.1%* 60.4 533 nr 51,53 nr nr nr nr
Percentage of Patients with No Significant Nausea

Overall (0-120h) 89.6* 85.8 74.6* 61 73,71 88.5 56" 66.1 91"

Acute (0-24h) 98.5%* 94.0 87.3 nr nr,nr nr nr nr nr

Delayed (25-120h) | 90.4* 88.1 76.9 nr 75,73 nr nr nr nr
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As can be seen from columns 1 and 3, the combination of netupitant and palonosetron
consistently reduced significant nausea in response to HEC, reduced nausea during the delayed
phase in response to HEC, and reduced significant nausea during the overall phase in response to
MEC. These results were unexpected, they are commensurate in scope with the pending claims,
and they further prove the patentability of the claimed invention. Compare MPEP 716.02 (Greater
than expected results are evidence of nonobviousness).

Because a worker of ordinary skill would not have reasonably expected the combination
of netupitant and palonosetron to treat nausea, the invention described in in the pending claims

would not have been obvious.

CONCLUSION

Applicant respectfully submits that this application is in condition for allowance and
earnestly solicits a prompt notification of same. If there is any fee due in connection with the filing

of this Amendment, please charge the fee to Deposit Account No. 600254,

Respectfully submitted,

By:/Clark G. Sullivan/
Clark G. Sullivan
Reg. No. 36,942

Sullivan IP Solutions, LLC
PO Box 2252

New York, NY 10163
404.483.9360

Customer No. 140619
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REPLACEMENT CLAIM SET

1-51) CANCELLED

52)

53)

54)

55)

56)

57)

(CURRENTLY AMENDED) A method of preventing acute and delayed nausea and
vomiting in a subject receiving highly emetogenic cancer chemotherapy comprising
inducing in said subject therapeutically effective blood levels of palonosetron and
netupitant in a combination regimen with dexamethasone.

(CURRENTLY AMENDED) A method of achieving complete response during the acute
and delayed phases of chemotherapy induced nausea and vomiting in a subject receiving
highly emetogenic cancer chemotherapy comprising inducing in said subject
therapeutically effective blood levels of palonosetron and netupitant in a combination
regimen with dexamethasone.

(CURRENTLY AMENDED) A method of preventing nausea during the acute and delayed
phases of chemotherapy induced nausea and vomiting in a subject receiving highly
emetogenic cancer chemotherapy comprising inducing in said subject therapeutically
effective blood levels of palonosetron and netupitant in a combination regimen with
dexamethasone.

(PREVIOUSLY PRESENTED) The method of claim 52, wherein said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy.
(PREVIOUSLY PRESENTED) The method of claim 52, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 50 to 500 mg of
netupitant free base and 0.075 to 1.0 mg palonosetron hydrochloride administered orally.
(PREVIOUSLY PRESENTED) The method of claim 52, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 300 mg of netupitant

free base and 0.56 mg palonosetron hydrochloride administered orally.
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60)

61)

62)

63)

64)

65)

66)
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(PREVIOUSLY PRESENTED) The method of claim 52, wherein said netupitant occupies
at least 70% of said patient’s striatum NK1 receptors seventy-two hours after said
administration.

(PREVIOUSLY PRESENTED) The method of claim 52, wherein said method achieves
complete response in said subject.

(PREVIOUSLY PRESENTED) The method of claim 52, wherein said method achieves no
emesis in said subject.

(PREVIOUSLY PRESENTED) The method of claim 52, wherein said method achieves no
rescue medication in said subject.

(PREVIOUSLY PRESENTED) The method of claim 52, wherein said method prevents
nausea in said subject.

(PREVIOUSLY PRESENTED) The method of claim 52, wherein said blood levels of
netupitant are independently effective to prevent acute and delayed nausea and vomiting
in a subject receiving highly emetogenic cancer chemotherapy.

(PREVIOUSLY PRESENTED) The method of claim 53, wherein said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy.
(PREVIOUSLY PRESENTED) The method of claim 53, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 50 to 500 mg of
netupitant free base and 0.075 to 1.0 mg palonosetron hydrochloride administered orally.
(PREVIOUSLY PRESENTED) The method of claim 53, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 300 mg of netupitant
free base and 0.56 mg palonosetron hydrochloride administered orally.

(PREVIOUSLY PRESENTED) The method of claim 53, wherein said netupitant occupies
at least 70% of said patient’s striatum NK1 receptors seventy-two hours after said

administration.
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(PREVIOUSLY PRESENTED) The method of claim 53, wherein said method prevents
nausea in said subject.

(PREVIOUSLY PRESENTED) The method of claim 53, wherein said blood levels of
netupitant are independently effective to produce complete response in a subject receiving
highly emetogenic cancer chemotherapy.

(PREVIOUSLY PRESENTED) The method of claim 54, wherein said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy.
(PREVIOUSLY PRESENTED) The method of claim 54, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 50 to 500 mg of
netupitant free base and 0.075 to 1.0 mg palonosetron hydrochloride administered orally.
(PREVIOUSLY PRESENTED) The method of claim 54, wherein (a) said blood levels are
induced by an intravenous anti-emetic regimen administered prior to said chemotherapy,
and (2) said blood levels are equivalent to blood levels induced by 300 mg of netupitant
free base and 0.56 mg palonosetron hydrochloride administered orally.

(PREVIOUSLY PRESENTED) The method of claim 54, wherein said netupitant occupies
at least 70% of said patient’s striatum NK1 receptors seventy-two hours after said
administration.

(PREVIOUSLY PRESENTED) The method of claim 54, wherein said blood levels of
netupitant are independently effective to prevent nausea in a subject receiving highly

emetogenic cancer chemotherapy.
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AMENDMENT AFTER FINAL

In response to the FINAL REJECTION notified in this application on January 29, 2020,

please enter the following amendments and consider the following remarks:

Amendments to the Claims begin on page 2.

Remarks begin on page 5.
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COMBINED DECLARATION OF GIORGIA ROSSI AND CLAUDIO PIETRA
3J7CFR.§ 1132

O names are Giorgia Rossi and Claudio Pietra.

We are each of the age of majority and qualified to give testimony to the matters discussed
herein.

We are each employees of Helsinn Healthcare SA, the assignee of the above-veferenced
application,

For convenience, we will refer to ourselves herein using the third person.

Giorgia Rossi is 8 Medical Doctor with a degree in medicine from the University of Milan. She
is an inventor for this application and has been actively involved in the clinical development of
a combination drug product containing netupitant and palonosetron since arriving at Helsinn
Healthcare in 2003. Giorgia Rossi’s contribution to this declaration, to the exclusion of
Claudio Pletra, is in paragraphs 28 through 36

Claudio Pietra is the Director of pre-clinical studies at Helsinn Healthcare responsible for all
investigations relating to Helsinn’s drugs other than human clinical trials. He has a Master’s
Degree in Chemisiry and Pharmaceutical Technigues from the University of Pavia, and has

been responsible for all non-human investigations of palonosetron and netupitant since arriving

346339563
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at Helsinn Healtheare in 2005, Claudio Pictra’s particular contribution to this declaration, {o

the exclusion of Giorgia Rossi, is in paragraphs 10 through 24.

~

Palonosetron is & synthetic sntagonist of the S-hydroxyviryptamine (3-HT3) receptor, first

described in U.S. Patent No. 5,202,303, It is approved for the treatment of chemotherapy

induced nausea and vomiting (“UINV™) resulting from modserately-ametogenic and highly-
emetogenic chemotherapy, as well as post-operative nausea and vomiting (“PONVY™).

& DMetupitant is a synthetic antagonist of the neurokinin-1 receptor (NK-1), first described in US.
Patent No. 6,397.375. Netupitant is not currently approved by FDA. However, Helsinn has
recently completed investigating a combination of netupitant with palonosetron in phase I
clinical trials for the treatment of CINY.

8. We have performed or overseen pumercus sxperiments and studies involving the combination
of netupitant and palonosstron during Helsinn’s devslopment of this drug, and report some of
our investigations herein.

1. One of the most surprising aspects of our research is the synergy observed when netupitant and
palonosetron are combined to inhibit substance-P response.

11, This synergistic inhibition of substance-P response is an imporiant discovery given the rolg
substance-P plays in emetic pathways implicated in CINV, PONVY, and radiotherapy induced
nausea and vomiting (RINV™).  Sge Reddy ef ol (2008} (ref. A) {reporting complementary
rodes of 5-HT3 and NK-1 signaling pathways in pathogenesis of emetic responss).

i2. Our discoveries in this area began with research inlo the potential impact of palonossiron

individually on substance-P induced cellular signaling. Because substance-P is the natural

Higand for the NK-1 receptor, and palonosetron is a ligand for the 3-HT3 receptor, we did not

expect palonosetron to have any effect on substance-P response. However, we unexpectedly

discovered that palonosetron inhibited the substance-P response. Even more surprisingly, we
discovered that other established 5-HT3 antagonists, specifically ondansetron and granisctron,

did not inhibit substance-P response,

13. The following Figure 1, taken from Stathis ¢f ol 3012) {ref. B), illusirates this point:
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FIGURE 1
14. As can be seen, granisetron and ondansetron, which are both well-established 3-HT3 receptor
amtagonists, had no effect on substance-P induced C#®" mobilization in NG108-13

neuroblastoma cells,  However, when palonosetron was added to the culture medium, the

concentration of substance-P required to induce Ca™” mobilization (the “ECa™) was nearly an

order of magnitude higher.

15, We next tested the combined effect of palonosetron and netupitant agsinst substance-F, In
these experiments, the two molecules exhibited synergy when combined.

16. We first exposed NGIGB-15 neuroblastoma cells to netupitant and palonosetron at various
concentrations for | hour at 37 °C. After the netupitant and palonosetron were removed from
the cell culture, the culiure medium was incubated with substance-P at various concentrations
(3 nM to 1mM) for | hour at 37 °C, followed by measurement of Ca”" mobilization.

17, The ECs of substance-P in these experiments is reported below in Table 1.

TABLE 1
éﬂi’z;&;tim of 537 response in NCIOR-15 cells by netuphant {netu) and palonsselron
palo)

SR Antagonist s} Eleg (M) 4 SERM, n

5P only 2402 38
Plus netw {§ ohi} 25083 3
Plise nets {3 ad) S5%3 3
Plus netw { 10 nM) 08 3
Plus netw {30 add) 40 & 500 8
Plus palo (0.2 a4} 2404 3
Flus paio (8.8 ni} 3xng 3
Plus palo {2 abd} 10642 3
Flus palo {6 add) 334 & B
Plus et {3 o) plus pals {8.2 nhd} 120 4 267 7
Plus net {30 034} plus pals {8 i) 70 1367 5

54633953
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18, As can be seen, netupitant at 1 nM did not exhibit any effect on substance-P response, as
measured by ECsq. However, as the concentrations of netupitant rose to 3, 10 and 30 oM, we
observed corrgsponding incrsases in the effect on substance-P response, with maximal
inhibition observed at 30 nM netupitant.

19, In like manner, palonosetron exhibited z threshold concentration of 8.2 nbd at which there was
no effect on substance-P response. However, as the concentration of palonosetron rose to 0.6,
2, and 6 nM, we observed corresponding increases in substance-P inhibition, and maximal
inhibition at 6 nM.

20, We then combined palonosetron and netupitant in the same experiment o determine their
combined effect on substance-P response. Our first experiment was with netupitant {1 nM)
plus palonosetron (.2 ob) — the highest concentrations we had tested where neither had
inhibited substance-P response individually.

21. As can be seen, this combination displayed a startling level of synergy in these experiments. At
concentrations where neither individual molecule increased the ECs; of substance P, the
combination of molecules increased the ECy of substance-F from 2 uM to 120 ub, a sixty-fold

mcrease in the Elss of substance-P. The additive increase should have besn zero.

el
ind

2. Synergy was also observed at the other concentrations of netupitant and palonosetron tested.
As seen from Table 1, 30 oM netupitant by itself increased the ECs of substance-F by 38 uM,
from 2 uM to 40 uM. 6 nM palonosetron by iiself increased the ECS0 of substance-P by 28
ub, from 2 uM o 30 udd,

23. The additive effect of the two ingredients might thus be expected to be 66 ub (38uM for
netupitant + 28 uM for palonosetron). However, when we tested the combination, we observed
an increase in ECsq to 970 uM, nearly 300-fold.

24, These results clearly demonstrate the synergy between palonosetron and netupitant on the
substance-P pathway, and their beneficial activity in emetic conditions mediated by substance-
P, including CINV, PONV and RINV.

25, We understand that the Examiner contends that it would have been obvious to combine

netupitant with palonosetron for the treatment of chemotherapy-induced nausea and vomiting

based on Reddy ef ol (2006} {ref. AL

54633953
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26, In particular, we understand that the Examiner contends that Reddy ef @l {2006} {ref. A)
deseribes the combination of aprepitant and a 5-HT3 antagonist for the treatment of CINVY, as
well as casopitant and a 3-HT3 antagonist for the treatment of CINVY, and that it would have
been obvious fo use netupitant and palonoseiron in these treatments because netupitant,
aprepitant, and casopitant are all NK-1 antagonists, and palonosstron is a 5-HT3 antagonist.

27. However, GlaxoSmithKline has discontinued its development of casopitant due to toxicity
issues {sge Press Release ref, O},

28. In addition, we have generated unexpectedly superior results when using netupitant against
CINVY instead of aprepitant. In particular, we have observed an unanticipated statistically
significant effect against nausea from the combination of netupitant and palonosetron that has
not previously been observed in clinical studies involving the combination of aprepitant with
ondansetron or aprepitant with palonosetron.

29. As seen below in Table 2 columns 1 and 3, the combination of netupitant with palonosetron
produced statistically significant relief against nausea in Helsinn’s clinical trials, protecting
patients from nausea whether they received highly emetogenic chemotherapy (“"HEC™) or
moderately emetogenic chemotherapy ("MEC™).

30, The combination was especially effective at protecting patients from significant nausea in
response to HEC.  As can be seen in column [, the combination of netupifant with
palonosetron, when compared to palonosetron alone, produced statistically significant relief
against significant nausea during the acute phase of HEC-induced CINYVY, the delayed phase of
HEC-induced CINV, and the overali phase of HEC-induced CINV,

31. When compared to palonosetron alone, the combination of netupitant with palonosetron alse
produced statistically significant relief against nausea in the delayed phase of HEC (column 1},
and against significant nausea in the overall phase of MEC {column 3).

3Z. In contrast, as can be seen from columns 2, 4, 4a and 7, in five separate controlled clinical trials
the combination of aprepitant and ondansetron did not produce significant relief against nausea
or significant nausea in response (o HEC or MEC, In the HEC study reported in column 2, no
significant benefit was observed against nausea or significant nausea in the overall phase {0-
120 k), the acute phase {1-24 h), or the delayed phase {25-120 h), The HEC studies described
in column 42 only reported data for the overall phase (0-120 k) and the delayed phase (25-120

5463395v3E
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hy, and no statistically significant benefit against nauses or significant nausea was observed in

cither phase. The MEC studies described in onlumns 4 and 7 anly reported data for the overall

phase {1-120 h}, and no statistically significant benefit was observed in this phase.

TABLE Z

i 2 3 4 4a 3 & 7 &
Efficacy Faio Cmdan Palo Crndan Ondan Falo Falo Ondan Palo
Endpoint + + + + + + + + +

Pt Aprep Netu Aprep Aprep Aprep Aprep Aprep | Aprep
(HECY | (HECY | (MEQY | (MECY | (HESY | (HEQY® | MECY | (MECY | (HECY
Percentage of Patients with No Nausea
Overall {§- | 61.5 58.2 50.3 33 48,49 nr 32 306 589
12040}
Acute {{- §0.0 77.6 7.4 nr ne,ne oy nr iy ae
24h}
Drelayed 68.1% 603.4 33.3 ne 51,53 nr nr nr 114
£235-120h)
Percentage of Patients with Mo Significant Nausea

Cverall (0~ | §9.6% 858 74.6% 61 73,71 §8.5 567 66,1 g1
13043
Acuie (G- 9g.5% Q4 0 87.3 nr nene 0y nr iy ne
24h}
Delayed G,4% #8.1 Fa.8 nr 75,73 nr i iy ne
£25-120h)

*Statistically Siganificant {p < 3.035)
¥ Dats MNot Reported
" Mon-Comparative Study; statistical significance not evaluated
* Helsinn Study NETU-07-07
“ Helsing Stody NETU-D8 1%
T Warr or af (20033 {Ref. 1)
‘U FDA-Approved Prescribing Information for Emend® (aprepitant) (resulis of two studies reported) (Ref E)
* Herrington ot o/, {23008 {Ref. )
© CGrunberg of of, (2008) (Ref G}
Yo ef o (20093 (Ref M)
longoeral (B0I2)¢{Ref D)

33, Table ? also includes data from three clinical trials of aprepitant combined with palonosetron in
columns 3, 6 and §,
34. As can be seen, the combination of aprepitant with palonosstron was not able to produce &

statistically significant reduction in nausea or significant nausea in the HEC study reported in

coiumn 5, while the combination of netupitant with palonosetron reported In column 1 was.

S463395v3
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335, In addition, the combination of netupitant with palonosetron was able to protect a much higher
proportion of patients against nauses than the combination of aprepitant with palonossiron
when tested in MEC. A comparison of columns 3 and 6 shows that the combination of
netupitant and palonosstron was able to protect 50% of the patients from nausea while the
combination of aprepitant with palonosetron only protecied 32% of the patients.

36. A comparison of columns 3 and & reveals a similar difference when evaluating significant
nausea. The combination of netupitant with palonosetron protected 75% of the MEC patients
from significant nauses while the combination of aprepitant with palonosetron only protecied
56% of the patienis.

37. All of these facts support the unigue efficacy from the combination of palonosetron with
netupitant that is not seen in prior art aprepitant regimens. This efficacy could not have been
predicted from prior studies of other NK1/5-HT3 combinations. In fact, the data in Table 2 is
consistent with the synergy data we observed i vitro from this combination.

38, Finally, it is important here to clarify the approval requirements for an FDA-approved
indication of “prevention of chemotherapy induced nauses and vomiting.” While the indication
states nausea, and this same terminclogy is used throughowt the medical community, drug
sponsars do not need to demonsirate an effect on nauses to secure approval for this indication.
Rather, they are only required to demonstrate an effect on “complete response,” defined as no
emetic episndes (f.e. vomiting or retching) and no use of rescue therapy during the relevant

time period.

ISIGNATURES ON FOLLOWING PAGE]
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We hereby declare under penalty of perjury, pursuant to 28 U.5.C. § 1746, that the foregoing is true

and correct {o the best of our knowledge, information, and belief,

R AR
Date « “\“\. SO AR e
3 N X SR T

Claudio Pietra

Giorgip Rossi
id

Mot
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We hereby declare under penalty of perjury, pursuant to 28 U.S.C. § 1746, that the foregoing is true

and correct to the best of our knowledge, information, and belief.

Date: Date: /7«1_7 /4 o 2013

(Lol [7642

Giorgia Rossi Claudio Pietra

5463395v2
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Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:

HHCO002US7 15/923,050 03/16/2018

First Named Inventor: Title:

Fabio Tre nto COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1.

The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111(a) [a continuing application {e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is
eligible under (i)], or {ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371{c).

The above-identified application contains an outstanding final rejection.

Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in
any aspect.

This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.
This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

By filing this certification and request, applicant acknowledges the following:

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o  The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(1) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responses after final rejection under
37 CFR 1.116, e.g., by mailing an advisory action.

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an interview.

. The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

. If the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.

Signature

Date

/Clark G Sullivan/ 03 April 2020

Name

(Print/Typed)

Practitioner
Registration No.

Clark G. Sullivan 36942

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple
forms if more than one signature is required, see below*.

I—J * Total of forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the pubilic if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
EMEND CAPSULES and EMEND FOR ORAL SUSPENSION safely
and effectively. See full prescribing information for EMEND
CAPSULES and EMEND FOR ORAL SUSPENSION.

EMEND (aprepitant) capsules, for oral use

EMEND (aprepitant) for oral suspension
Initial U.S. Approval: 2003

--------------------------- RECENT MAJOR CHANGES ------nnmememememmnmmmen

Indications and Usage (1.1) 12/2015
Dosage and Administration
Prevention of CINV (2.1) 12/2015
Preparation Instructions (2.3) 12/2015
Administration Instructions (2.4) 12/2015

INDICATIONS AND USAGE
EMEND® is a substance P/neurokinin 1 (NK1) receptor antagonist.

EMEND for oral suspension is indicated
+ in combination with other antiemetic agents, in patients 6 months of
age and older for prevention of:

o acute and delayed nausea and vomiting associated with
initial and repeat courses of highly emetogenic cancer
chemotherapy (HEC) including high-dose cisplatin (1.1)

o nhausea and vomiting associated with initial and repeat
courses of moderately emetogenic cancer chemotherapy
(MEC) (1.1)

EMEND capsules is indicated
+ in combination with other antiemetic agents, in patients 12 years of
age and older for prevention of:

o acute and delayed nausea and vomiting associated with
initial and repeat courses of highly emetogenic cancer
chemotherapy (HEC) including high-dose cisplatin (1.1)

o nhausea and vomiting associated with initial and repeat
courses of moderately emetogenic cancer chemotherapy
(MEC) (1.1)

s for prevention of postoperative nausea and vomiting (PONV) in
adults (1.2)

Limitations of Use: (1.3)

« EMEND has not been studied for treatment of established nausea
and vomiting.

¢ Chronic continuous administration of EMEND is not recommended.

----------------------- DOSAGE AND ADMINISTRATION -—-------------ememo-
Recommended Dosage for Prevention of Chemotherapy Induced
Nausea and Vomiting (CINV) (2.1)

¢ EMEND capsules in adults and pediatric patients 12 years of age
and older: is 125 mg on Day 1 and 80 mg on Days 2 and 3.

« EMEND for oral suspension in pediatric patients 6 months to less
than 12 years of age or pediatric and adult patients unable to
swallow capsules: see dosing recommendations in Table 3 in the
Full Prescribing Information.

s Administer EMEND 1 hour prior to chemotherapy on Days 1, 2, and
3. If no chemotherapy is given on Days 2 and 3, administer EMEND
in morning.

s See Full Prescribing Information for recommended dosages of
concomitant dexamethasone and 5-HT, antagonist for HEC and
MEC.

Recommended Dosage for PONV (2.2)
s Adults: 40 mg EMEND capsules within 3 hours prior to induction of
anesthesia.

Appendix A

Preparation and Administration (2.3, 2.4)

¢« EMEND capsules and EMEND for oral suspension can be
administered with or without food.

s Swallow EMEND capsules whole.

¢ EMEND for oral suspension should be prepared by healthcare
provider. Once prepared, it may be administered either by a
healthcare provider, patient, or caregiver.

s For details on preparation see Full Prescribing Information.

--------------------- DOSAGE FORMS AND STRENGTHS ---------------—--——-
EMEND capsules: 40 mg; 80 mg; 125 mg (3)
EMEND for oral suspension: 125 mg (3)

CONTRAINDICATIONS
¢ Known hypersensitivity to any component of this drug. (4)
s Concurrent use with pimozide. (4)

----------------------- WARNINGS AND PRECAUTIONS ----------------mem—-

s CYP3A4 Interactions: Aprepitant is a substrate, weak-to-moderate
inhibitor and inducer of CYP3A4; See Full Prescribing Information
for recommendations regarding contraindications, risk of adverse
reactions, and dosage adjustments of EMEND and concomitant
drugs. (4,5.1,71,7.2)

o Warfarin (a CYP2C9 substrate): Risk of decreased INR of
prothrombin time; monitor INR in 2-week period, particularly at 7 to
10 days, following initiation of EMEND. (5.2, 7.1)

« Hormonal Contraceptives: Efficacy of contraceptives may be
reduced during administration of and for 28 days following the last
dose of EMEND. Use effective alternative or back-up methods of
contraception. (5.3, 7.1, 8.3)

ADVERSE REACTIONS
Most common adverse reactions are (6.1):
Prevention of Chemotherapy Induced Nausea and Vomiting (CINV)

s Adults (23%): fatigue, diarrhea, asthenia, dyspepsia, abdominal
pain, hiccups, white blood cell count decreased, dehydration, and
alanine aminotransferase increased.

s Pediatrics (23%): neutropenia, headache, diarrhea, decreased
appetite, cough, fatigue, hemoglobin decreased, dizziness, and
hiccups.

PONV

s Adults (=3%): constipation and hypotension.

To report SUSPECTED ADVERSE REACTIONS, contact Merck
Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., at 1-877-
888-4231 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

DRUG INTERACTIONS
See Full Prescribing Information for a list of clinically significant drug
interactions. (4,5.1,5.2,53,71,7.2)

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling.

Revised: 12/2015
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

1.1 Prevention of Chemotherapy Induced Nausea and Vomiting (CINV)
EMEND® for oral suspension, in combination with other antiemetic agents, is indicated in patients 6
months of age and older for the prevention of:

e acute and delayed nausea and vomiting associated with initial and repeat courses of highly
emetogenic cancer chemotherapy (HEC) including high-dose cisplatin.

e nausea and vomiting associated with initial and repeat courses of moderately emetogenic
cancer chemotherapy (MEC).

EMEND® capsules, in combination with other antiemetic agents, is indicated in patients 12 years of
age and older for the prevention of:

e acute and delayed nausea and vomiting associated with initial and repeat courses of highly
emetogenic cancer chemotherapy (HEC) including high-dose cisplatin.

e nausea and vomiting associated with initial and repeat courses of moderately emetogenic
cancer chemotherapy (MEC).

1.2 Prevention of Postoperative Nausea and Vomiting (PONV)
EMEND capsules are indicated in adults for the prevention of postoperative nausea and vomiting.

1.3 Limitations of Use
« EMEND has not been studied for the treatment of established nausea and vomiting.

¢ Chronic continuous administration of EMEND is not recommended because it has not been
studied, and because the drug interaction profile may change during chronic continuous use.

2 DOSAGE AND ADMINISTRATION

2.1 Prevention of Chemotherapy Induced Nausea and Vomiting (CINV)
Adults and Pediatric Patients 12 Years of Age and Older

The recommended oral dosage of EMEND capsules, dexamethasone, and a 5-HT; antagonist in
adults and pediatric patients 12 years of age and older who can swallow oral capsules, for the prevention
of nausea and vomiting associated with administration of HEC or MEC is shown in Table 1 or Table 2,
respectively. For patients who cannot swallow oral capsules, EMEND for oral suspension can be used
instead of EMEND capsules as shown in Table 3.
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Table 1: Recommended Dosing for the Prevention of Nausea and Vomiting Associated with

HEC
Population Day 1 Day 2 Day 3 Day 4
Adults and 125 mg orally 80 mg orally 80 mg orally none
EMEND Peqiatric
capsules* Patients
12 Years and
Older
12 mg orally 8 mg orally 8 mg orally 8 mg orally
Adults
Dexamethasone Pediatric If a corticosteroid, such as dexamethasone, is co-administered,
Patients administer 50% of the recommended corticosteroid dose on
12 Years and | Days 1 through 4 [see Clinical Studies (14.3)].Jr
Older
See selected none none none
Adults and 5-HT; antagonist
Pediatric prescribing
5-HT; antagonist | Patients information for
12 Years and | the
Older recommended
dosage

*Administer EMEND capsules 1 hour prior to chemotherapy treatment on Days 1, 2, and 3. If no chemotherapy is given on Days 2
and 3, administer EMEND capsules in the morning.

TAdminister dexamethasone 30 minutes prior to chemotherapy treatment on Day 1 and in the morning on Days 2 through 4. A 50%
dosage reduction of dexamethasone is recommended to account for a drug interaction with EMEND [see Clinical Pharmacology
(12.3)].

Table 2: Recommended Dosing for the Prevention of Nausea and Vomiting Associated with

MEC
Population Day 1 Day 2 Day 3
Adults and 125 mg orally 80 mg orally 80 mg orally
. Pediatric Patients
EMEND capsules 12 Years and
Older
12 mg orally none none
Adults

If a corticosteroid, such as dexamethasone, is co-
administered, administer 50% of the recommended
corticosteroid dose on Days 1 through 4 [see Clinical

Dexamethasone Pediatric Patients

12 Years and

Older Studies (14.3)]!
See the selected none none
Adults and 5-HT; antagonist
. Pediatric Patients rescribin
5-HT; antagonist 12 Years and iFr)1formatio?1 for
Older recommended
dosage

*Administer EMEND capsules 1 hour prior to chemotherapy treatment on Days 1, 2, and 3. If no chemotherapy is given on Days 2
and 3, administer EMEND capsules in the morning.
TAdminister dexamethasone 30 minutes prior to chemotherapy treatment on Day 1. A 50% dosage reduction of dexamethasone
is recommended to account for a drug interaction with EMEND [see Clinical Pharmacology (12.3)].

Pediatric Patients 6 Months to less than 12 Years of Age or Pediatric and Adult Patients Unable to

Swallow Capsules

The recommended dose of EMEND for oral suspension to be administered with a 5-HT; antagonist,
with or without a corticosteroid, for the prevention of nausea and vomiting associated with administration
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of HEC or MEC is specified in Table 3. Dosing of EMEND for oral suspension is based on weight, to a
maximum of 125 mg on Day 1 and 80 mg on Days 2 and 3. Dosing in pediatric patients less than 6 kg is
not recommended.

Table 3: Recommended Dosing in Pediatric Patients 6 Months to Less than 12 Years of Age or
Pediatric and Adult Patients Unable to Swallow Capsules

Population

Day 1

Day 2

Day 3

Day 4

EMEND for oral
suspension®

Pediatric
Patients 6
Months to
Less
than12 Years
or Pediatric
and Adult
Patients
Unable to
Swallow
Capsules

3 mg/kg orally
Maximum
dose 125 mg

2 mg/kg orally
Maximum dose
80 mg

2 mg/kg orally
Maximum
dose 80 mg

none

Dexamethasone

Adults
Unable to
Swallow
Capsules

See Table 1 or
2

See Table 1 or
2

See Table 1 or
2

See Table 1
or2

Pediatric
Patients 6
Months to
Less

than12 Years
or Pediatric
Patients
Unable to
Swallow
Capsules

If a corticosteroid, such as dexamethasone, is co-administered,
administer 50% of the recommended corticosteroid dose on
Days 1 through 4 [see Clinical Studies (1 4.3)].Jr

5-HT; antagonist

Pediatric
Patients 6
Months to
Less
than12 Years
or Pediatric
and Adult
Patients
Unable to
Swallow
Capsules

See selected
5-HT,
antagonist
prescribing
information for
the
recommended
dosage

none

none

none

*After preparation, the final concentration of EMEND for oral suspension is 25 mg/mL [see Dosage and Administration (2.3)].
Administer EMEND for oral suspension 1 hour prior to chemotherapy treatment on Days 1, 2, and 3. If no chemotherapy is given
on Days 2 and 3, administer EMEND for oral suspension in the morning.

TAdminister dexamethasone 30 minutes prior to chemotherapy treatment on Day 1. A 50% dosage reduction of dexamethasone is
recommended to account for a drug interaction with EMEND [see Clinical Pharmacology (12.3)].

2.2 Prevention of Postoperative Nausea and Vomiting (PONV)

The recommended oral dosage of EMEND capsules in adults is 40 mg within 3 hours prior to
induction of anesthesia.

2.3 Preparation Instructions for EMEND for Oral Suspension -- for Healthcare Providers

EMEND for oral suspension should be prepared by a healthcare provider.
Once prepared, it may be administered either by a healthcare provider, patient, or caregiver.
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Before you prepare EMEND:
¢ Do not open the pouch of EMEND until ready to prepare the medicine.
e Store the pouch at room temperature [between 68°F-77°F (20°C-25°C)].

Table 4: Instructions for Healthcare Providers on How to Prepare EMEND for Oral Suspension

& i Oral Dosing 1 mb Oral Dosing
D:spenser ;\. 55 Dispemer

EMEND for oral suspension is packaged as a kit M;:qu :ﬁ‘ﬁim‘“ =8

with one 1 mL oral dosing dispenser, one 5 mL oral
dosing dispenser, one cap and one mixing cup.

instiuctions

et

V7 \—Pouch of
\  EMERD
A

fortise \@Paxzzkage
; insert

1. Fill the mixing cup with room temperature
drinking water.

2. Fill the 5 mL oral dosing dispenser with 4.6 mL
of water from the mixing cup.
Make sure no air is in the dispenser - if air is
present, remove.

3. Discard all the unused water remaining in the
mixing cup.

4. Add the 4.6 mL of water from the dispenser
back into the mixing cup.

5. Each pouch of EMEND for oral suspension
contains 125 mg of aprepitant which is to be
suspended in 4.6 mL of water giving a final
concentration of 25 mg/mL.

Hold the EMEND for oral suspension pouch s
upright and shake the contents to the bottom notei
before opening the pouch.

6. Pour the entire contents of the pouch into the
4.6 mL of water in the mixing cup and snap the
lid shut.
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7. Mix the EMEND suspension gently by swirling
20 times; then gently invert the mixing cup 5 k
times.

To prevent foaming, do not shake the mixing
cup. The mixture will be cloudy pink to light
pink.

8. Check the EMEND mixture for any clumps or
foaming:

e If any clumps are present, repeat Step 7
until there are no clumps.

e Ifthere is any foam, wait for the foam to
disappear before going on to Step 9.

9. Fill the dispenser with the prescribed dose
shown above in Table 3.
¢ Choose the dispenser based on dose:
o Use 1 mL dispenser if doseis 1 mL or

less.
o Use 5 mL dispenser if dose is more
than 1 mL.
e Fill the dispenser with the prescribed dose
from the cup. ]
o Ifthe dose is less than 1 mL round to . &S 5 ‘
the nearest 0.1 mL. Diapensar TR OF T Dispenner

st

o Ifthe dose is more than 1 mL round to
the nearest 0.2 mL.
e |tis common to have medicine leftover in
the cup.

I fmerogp,
B

Make sure no air is in the dispenser - if air is
present, remove.

Make sure the dispenser contains the
prescribed dose.

10. Place the cap on the dispenser until it clicks.

11. If the dose is not administered immediately after
measuring, store filled oral dosing dispenser(s)
in the refrigerator [between 36°F-46°F
(2°C-8°C)] for up to 72 hours prior to use. When
dispensing dose(s) to the patient or caregiver,
instruct them to refrigerate the oral dosing
dispenser(s) until they are ready to administer
the dose.

12. When ready to use, the mixture can be kept at
room temperature [between  68°F-77°F
(20°C-25°C)] for up to 3 hours.

13. Discard the mixing cup along with any
remaining suspension.
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2.4 Administration Instructions
EMEND capsules and EMEND for oral suspension can be administered with or without food.

EMEND capsules
+ Swallow capsules whole.
EMEND for oral suspension
+ The dose will be prepared by the healthcare provider and dispensed to the patient or
caregiver in an oral dispenser.
o Keep the dispenser in the refrigerator until administered to the patient. The dose can be
stored at room temperature for up to 3 hours before use.
+ When ready to use, take the cap off the dispenser, place the dispenser in the patient’s
mouth along the inner cheek on either the right or left side. Slowly dispense the medicine.
¢ The dose must be used within 72 hours of preparation.
¢ Discard any doses remaining after 72 hours.

3 DOSAGE FORMS AND STRENGTHS

EMEND capsules:

¢ 40 mg: white body and mustard yellow cap with “464” and “40 mg” printed radially in black ink on the
body.

e 80 mg: white body and cap with “461” and “80 mg” printed radially in black ink on the body.

¢ 125 mg: white body and pink cap with “462” and “125 mg” printed radially in black ink on the body.

EMEND for oral suspension:

e 125 mg as a pink to light pink powder in a single-use pouch with one 1 mL oral dosing dispenser, one
5 mL oral dosing dispenser, one cap and mixing cup.

4 CONTRAINDICATIONS
EMEND is contraindicated in patients:

e who are hypersensitive to any component of the product. Hypersensitivity reactions including
anaphylactic reactions have been reported [see Adverse Reactions (6.2)].

e taking pimozide. Inhibition of CYP3A4 by aprepitant could result in elevated plasma concentrations of
this drug which is a CYP3A4 substrate, potentially causing serious or life-threatening reactions, such
as QT prolongation, a known adverse reaction of pimozide [see Warnings and Precautions (5.1)].

5 WARNINGS AND PRECAUTIONS

5.1 Clinically Significant CYP3A4 Drug Interactions
Aprepitant is a substrate, a weak-to-moderate (dose-dependent) inhibitor, and an inducer of

CYP3A4.

e Use of EMEND with other drugs that are CYP3A4 substrates, may result in increased plasma
concentration of the concomitant drug.

o Use of pimozide with EMEND is contraindicated due to the risk of significantly increased plasma
concentrations of pimozide, potentially resulting in prolongation of the QT interval, a known
adverse reaction of pimozide [see Contraindications (4)].

e Use of EMEND with strong or moderate CYP3A4 inhibitors (e.g., ketoconazole, diltiazem) may
increase plasma concentrations of aprepitant and result in an increased risk of adverse reactions
related to EMEND.

e Use of EMEND with strong CYP3A4 inducers (e.g., rifampin) may result in a reduction in aprepitant
plasma concentrations and decreased efficacy of EMEND.

See Table 10 and Table 11 for a listing of potentially significant drug interactions [see Drug
Interactions (7.1, 7.2)].
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5.2 Decrease in INR with Concomitant Warfarin

Coadministration of EMEND with warfarin, a CYP2C9 substrate, may result in a clinically significant
decrease in Intemational Normalized Ratio (INR) of prothrombin time [see Clinical Pharmacology (12.3)].
Monitor the INR in patients on chronic warfarin therapy in the 2-week period, particularly at 7 to 10 days,
following initiation of the 3-day regimen of EMEND with each chemotherapy cycle, or following
administration of a single 40-mg dose of EMEND for the prevention of postoperative nausea and vomiting
[see Drug Interactions (7.1)].

5.3 Risk of Reduced Efficacy of Hormonal Contraceptives

Upon coadministration with EMEND, the efficacy of hormonal contraceptives may be reduced
during administration of and for 28 days following the last dose of EMEND [see Clinical Pharmacology
(12.3)]. Advise patients to use effective alternative or back-up methods of contraception during treatment
with EMEND and for 1 month following the last dose of EMEND [see Drug Interactions (7.1), Use in
Specific Populations (8.3)].

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another
drug and may not reflect the rates observed in clinical practice.

The overall safety of EMEND was evaluated in approximately 6500 individuals.

Adverse Reactions in Adults in the Prevention of Nausea and Vomiting Associated with HEC and MEC

In 2 active-controlled, double-blind clinical trials in patients receiving highly emetogenic
chemotherapy (HEC) (Studies 1 and 2), EMEND in combination with ondansetron and dexamethasone
(EMEND regimen) was compared to ondansetron and dexamethasone alone (standard therapy) [see
Clinical Studies (14.1)].

In 2 active-controlled clinical trials in patients receiving moderately emetogenic chemotherapy
(MEC) (Studies 3 and 4), EMEND in combination with ondansetron and dexamethasone (EMEND
regimen) was compared to ondansetron and dexamethasone alone (standard therapy) [see Clinical
Studies (14.2)]. The most common adverse reaction reported in patients who received MEC in pooled
Studies 3 and 4 was dyspepsia (6% versus 4%).

Across these 4 studies there were 1412 patients treated with the EMEND regimen during Cycle 1 of
chemotherapy and 1099 of these patients continued into the Multiple-Cycle extension for up to 6 cycles of
chemotherapy. The most common adverse reactions reported in patients who received HEC and MEC in
pooled Studies 1, 2, 3 and 4 are listed in Table 5.
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Table 5: Most Common Adverse Reactions in Patients Receiving HEC and MEC from a Pooled
Analysis of HEC and MEC Studies*

EMEND, ondansetron, and Ondansetron and
dexamethasone’ dexamethasone®
(N=1412) (N=1396)

fatigue 13% 12%
diarrhea 9% 8%
asthenia 7% 6%
dyspepsia 7% 5%
abdominal pain 6% 5%
hiccups 5% 3%
white blood cell count decreased 4% 3%
dehydration 3% 2%
alanine aminotransferase increased 3% 2%

*Reported in = 3% of patients treated with the EMEND regimen and at a greater incidence than standard therapy.
'EMEND regimen
*sStandard therapy

In a pooled analysis of the HEC and MEC studies, less common adverse reactions reported in
patients treated with the EMEND regimen are listed in Table 6.

Table 6: Less Common Adverse Reactions in EMEND-Treated Patients from a Pooled Analysis
of HEC and MEC Studies*

Infection and Infestations oral candidiasis, pharyngitis

Blood and the Lymphatic System | anemia, febrile neutropenia, neutropenia, thrombocytopenia
Disorders

Metabolism and Nutrition decreased appetite, hypokalemia

Disorders

Psychiatric Disorders anxiety

Nervous System Disorders dizziness, dysgeusia, peripheral neuropathy

Cardiac Disorders palpitations

Vascular Disorders flushing, hot flush

Respiratory, Thoracic and cough, dyspnea, oropharyngeal pain

Mediastinal Disorders

Gastrointestinal Disorders dry mouth, eructation, flatulence, gastritis, gastroesophageal
reflux disease, nausea, vomiting

Skin and Subcutaneous Tissue alopecia, hyperhidrosis, rash

Disorders

Musculoskeletal and Connective musculoskeletal pain
Tissue Disorders

General Disorders and edema peripheral, malaise
Administration Site Condition
Investigations aspartate aminotransferase increased, blood alkaline

phosphatase increased, blood sodium decreased, blood urea
increased, proteinuria, weight decreased

*Reported in > 0.5% of patients treated with the EMEND regimen, at a greater incidence than standard therapy and not previously
described in Table 5.

In an additional active-controlled clinical study in 1169 patients receiving EMEND and HEC, the
adverse reactions were generally similar to that seen in the other HEC studies with EMEND.

In another CINV study, Stevens-Johnson syndrome was reported as a serious adverse reaction in
a patient receiving the EMEND regimen with cancer chemotherapy.

Adverse reactions in the Multiple-Cycle extensions of HEC and MEC studies for up to 6 cycles of
chemotherapy were generally similar to that observed in Cycle 1.
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Adverse Reactions in Pediatric Patients 6 Months to 17 Years of Age in the Prevention of Nausea and
Vomiting Associated with HEC or MEC

In a pooled analysis of 2 active-controlled clinical trials in pediatric patients aged 6 months to 17
years who received highly or moderately emetogenic cancer chemotherapy (Study 5 and a safety study,
Study 6), EMEND in combination with ondansetron with or without dexamethasone (EMEND regimen)
was compared to ondansetron with or without dexamethasone (control regimen).

There were 184 patients treated with the EMEND regimen during Cycle 1 and 215 patients
received open-label EMEND for up to 9 additional cycles of chemotherapy.

In Cycle 1, the most common adverse reactions reported in pediatric patients treated with the
EMEND regimen in pooled Studies 5 and 6 are listed in Table 7.

Table 7: Most Common Adverse Reactions in EMEND-Treated Pediatric Patients in HEC and
MEC Pooled Studies 5 and 6*

EMEND and ondansetron’ Ondansetron?
(N=184) (N=168)
neutropenia 13% 11%
headache 9% 5%
diarrhea 6% 5%
decreased appetite 5% 4%
cough 5% 3%
fatigue 5% 2%
hemoglobin decreased 5% 4%
dizziness 5% 1%
hiccups 4% 1%

*Reported in 23% of patients treated with the EMEND regimen and at a greater incidence than control regimen.
YEMEND regimen
*Control regimen

Forty-nine patients were treated with ifosfamide chemotherapy in each arm. Two of the patients
treated with ifosfamide in the aprepitant arm developed behavioral changes (agitation = 1; abnormal
behavior = 1), whereas no patient treated with ifosfamide in the control arm developed behavioral
changes. Aprepitant has the potential for increasing ifosfamide-mediated neurotoxicity through induction
of CYP3A4 [see Drug Interactions (7.1) and Clinical Pharmacology (12.3)].

Adverse Reactions in Adult Patients in the Prevention of PONV

In 2 active-controlled, double-blind clinical studies in patients receiving general anesthesia (Studies
7 and 8), 40-mg oral EMEND was compared to 4-mg intravenous ondansetron [see Clinical Studies
(14.4)].

There were 564 patients treated with EMEND and 538 patients treated with ondansetron.

The most common adverse reactions reported in patients treated with EMEND for PONV in pooled
Studies 7 and 8 are listed in Table 8.

Table 8: Most Common Adverse Reactions in EMEND-Treated Patients in a Pooled Analysis of
PONV Studies*

EMEND 40 mg Ondansetron
(N = 564) (N =538)
constipation 9% 8%
hypotension 6% 5%

*Reported in = 3% of patients treated with the EMEND 40 mg and at a greater incidence than ondansetron.

In a pooled analysis of PONV studies, less common adverse reactions reported in patients treated

with EMEND are listed in Table 9.
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Table 9: Less Common Adverse Reactions in EMEND-Treated Patients in a Pooled Analysis of
PONV Studies*

Infections and Infestations postoperative infection

Metabolism and Nutrition Disorders hypokalemia, hypovolemia

Nervous System Disorders dizziness, hypoesthesia, syncope

Cardiac Disorders bradycardia

Vascular Disorders hematoma

Respiratory, Thoracic and Mediastinal dyspnea, hypoxia, respiratory depression

Disorders

Gastrointestinal Disorders abdominal pain, dry mouth, dyspepsia

Skin and Subcutaneous Tissue Disorders urticaria

General Disorders and Administration Site hypothermia

Conditions

Investigations blood albumin decreased, bilirubin increased, blood glucose
increased, blood potassium decreased

Injury, Poisoning and Procedural operative hemorrhage, wound dehiscence

Complications

*Reported in > 0.5% of patients treated with EMEND and at a greater incidence than ondansetron

In addition, two serious adverse reactions were reported in PONV clinical studies in patients taking
a higher than recommended dose of EMEND: one case of constipation, and one case of sub-ileus.

Other Studies
Angioedema and urticaria were reported as serious adverse reactions in a patient receiving
EMEND in a non-CINV/non-PONYV study (EMEND is only approved in the CINV and PONV populations).

6.2 Postmarketing Experience

The following adverse reactions have been identified during post-approval use of EMEND. Because
these reactions are reported voluntarily from a population of uncertain size, it is not always possible to
reliably estimate their frequency or establish a causal relationship to drug exposure.

Skin and subcutaneous tissue disorders: pruritus, rash, urticaria, Stevens-Johnson syndrome/toxic
epidermal necrolysis.

Immune system disorders: hypersensitivity reactions including anaphylactic reactions [see
Contraindications (4)].

Nervous system disorders: ifosfamide-induced neurotoxicity reported after EMEND and ifosfamide
coadministration.

7 DRUG INTERACTIONS

7.1  Effect of Aprepitant on the Pharmacokinetics of Other Drugs
Aprepitant is a substrate, a weak-to-moderate (dose-dependent) inhibitor, and an inducer of
CYP3A4 and CYP2C9 [see Clinical Pharmacology (12.3)].

Aprepitant acts as a moderate inhibitor of CYP3A4 when administered as a 3-day regimen (125-
mg/80-mg/80-mg) and can increase plasma concentrations of concomitant drugs that are substrates for
CYP3A4. Aprepitant acts as a weak inhibitor when administered as a single 40-mg dose and has not
been shown to alter the plasma concentrations of concomitant drugs that are primarily metabolized
through CYP3A4. Some substrates of CYP3A4 are contraindicated with EMEND [see Conlraindications
(4)]. Dosage adjustment of some CYP3A4 and CYP2C9 substrates may be warranted, as shown in Table
10.

Table 10: Effects of Aprepitant on the Pharmacoki s of Other Drugs

eti

Pimozide
Clinical Increased pimozide exposure
Impact
Intervention | EMEND is contraindicated [see Contraindications (4)].
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Benzodiazepines

Clinical Increased exposure to midazolam or other benzodiazepines metabolized via CYP3A4
Impact (alprazolam, triazolam) may increase the risk of adverse reactions [see Clinical
Pharmacology (12.3)].
Intervention | 3-day EMEND regimen
+ Monitor for benzodiazepine-related adverse reactions.
¢ Depending on the clinical situation (e.g., elderly patients) and degree of
monitoring available, reduce the dose of intravenous midazolam
Single 40 mg dose of EMEND
+ No dosage adjustment of the benzodiazepine needed
Dexamethasone
Clinical Increased dexamethasone exposure [see Clinical Pharmacology (12.3)].
Impact
Intervention | 3-day EMEND regimen
e Reduce the dose of oral dexamethasone by approximately 50% [see Dosage
and Administration (2.1)].
Single 40 mg dose of EMEND
« No dosage adjustment of oral dexamethasone needed
Methylprednisolone
Clinical Increased methylprednisolone exposure [see Clinical Pharmacology (12.3)].
Impact
Intervention | 3-day EMEND regimen

¢ Reduce the dose of intravenous methylprednisolone by approximately 25%

¢ Reduce the dose of oral methylprednisolone by approximately 50%

Single 40 mg dose of EMEND
No dosage adjustment of methylprednisolone needed

Chemotherapeitic agentsthat are metabolized by CYP3A4

Clinical Increased exposure of the chemotherapeutic agent may increase the risk of adverse
Impact reactions [see Clinical Pharmacology (12.3)].
Intervention | Vinblastine, vincristine, or ifosfamide or other chemotherapeutic agents

+ Monitor for chemotherapeutic-related adverse reactions.

Etoposide, vinorelbine, paclitaxel, and docetaxel
No dosage adjustment needed.

Hormonal Contraceptives

Clinical Decreased hormonal exposure during administration of and for 28 days after
Impact administration of the last dose of EMEND [see Warnings and Precautions (5.3), Use in
Specific Populations (8.3), Clinical Pharmacology (12.3)].

Intervention | Effective alternative or back-up methods of contraception (such as condoms and
spermicides) should be used during treatment with EMEND and for 1 month following
the last dose of EMEND.

Examples birth control pills, skin patches, implants, and certain IUDs
Warfarin
Clinical Decreased warfarin exposure and prolongation of prothrombin time (INR) [see Warnings
Impact and Precautions (5.2), Clinical Pharmacology (12.3)].
Intervention | In patients on chronic warfarin therapy, monitor the prothrombin time (INR) in the 2-week

period, particularly at 7 to 10 days, following initiation of the 3-day EMEND regimen with
each chemotherapy cycle, or following administration of a single 4

5-HT; Antagonists
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Clinical No change in the exposure of the 5-HT; antagonist [see Clinical Pharmacology (12.3)].
Impact
Intervention | No dosage adjustment needed
Examples ondansetron, granisetron, dolasetron

7.2

Effect of Other Drugs on the Pharmacokinetics of Aprepitant

Aprepitant is a CYP3A4 substrate [see Clinical Pharmacology (12.3)]. Co-administration of EMEND
with drugs that are inhibitors or inducers of CYP3A4 may result in increased or decreased plasma
concentrations of aprepitant, respectively, as shown in Table 11.

Table 11: Effects of Other Drugs on Pharmacokinetics of Aprepitant

Clinical Significantly increased exposure of aprepitant may increase the risk of adverse reactions
Impact associated with EMEND [see Adverse Reactions (6.1) and Clinical Pharmacology
(12.3)].
Intervention | Avoid concomitant use of EMEND
Examples Moderate inhibitor:

diltiazem

Strong inhibitors:
ketoconazole, itraconazole, nefazodone, troleandomycin, clarithromycin, ritonavir,
nelfinavir

Clinical SuBstantiaIIy decreased exposure of aprepi aﬁ{ in patients chronically taking a strong

Impact CYP3A4 inducer may decrease the efficacy of EMEND [see Clinical Pharmacology
(12.3)].
Intervention | Avoid concomitant use of EMEND
Examples rifampin, carbamazepine, phenytoin

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary

There are insufficient data on use of EMEND in pregnant women to inform a drug associated risk.
In animal reproduction studies, no adverse developmental effects were observed in rats or rabbits
exposed during the period of organogenesis to systemic drug levels (AUC) approximately 1.5 times the
adult human exposure at the 125-mg/80-mg/80-mg EMEND regimen [see Data].

The estimated background risk of major birth defects and miscarriage for the indicated populations
is unknown. 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

In embryofetal development studies in rats and rabbits, aprepitant was administered during the
period of organogenesis at oral doses up to 1000 mg/kg twice daily in rats and up to the maximum
tolerated dose of 25 mg/kg/day in rabbits. No embryofetal lethality or malformations were observed at any
dose level in either species. The exposures (AUC) in pregnant rats at 1000 mg/kg twice daily and in
pregnant rabbits at 125 mg/kg/day were approximately 1.5 times the adult exposure at the 125-mg/80-
mg/80-mg EMEND regimen. Aprepitant crosses the placenta in rats and rabbits.

8.2 Lactation
Risk Summary

Lactation studies have not been conducted to assess the presence of aprepitant in human milk, the
effects on the breastfed infant, or the effects on milk production. Aprepitant is present in rat milk. The
developmental and health benefits of breastfeeding should be considered along with the mother’s clinical
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need for EMEND and any potential adverse effects on the breastfed infant from EMEND or from the
underlying maternal condition.

8.3 Females and Males of Reproductive Potential
Contraception

Upon administration of EMEND, the efficacy of hormonal contraceptives may be reduced. Advise
females of reproductive potential using hormonal contraceptives to use an effective alternative or back-up
non-hormonal contraceptive (such as condoms and spermicides) during treatment with EMEND and for 1
month following the last dose [see Drug Interactions (7.1), Clinical Pharmacology (12.3)].

8.4 Pediatric Use
Prevention of Nausea and Vomiting Associated with HEC or MEC

The safety and effectiveness of EMEND for oral suspension have been established in pediatric
patients 6 months of age and older and EMEND capsules in pediatric patients 12 years of age and older
for the prevention of acute and delayed nausea and vomiting associated with initial and repeat courses of
HEC, including high-dose cisplatin, and MEC. Use of EMEND in these age groups is supported by
evidence from 302 pediatric patients in a randomized, double-blind, active comparator controlled clinical
study (n = 207 patients aged 6 months to less than 12 years, n = 95 patients aged 12 through 17 years).
EMEND was studied in combination with ondansetron with or without dexamethasone (at the discretion of
the physician) [see Clinical Studies (14.3)]. Adverse reactions were similar to those reported in adult
patients [see Adverse Reactions (6.1)].

The safety and effectiveness of EMEND for the prevention of nausea and vomiting associated with
HEC or MEC have not been established in patients less than 6 months.

Prevention of Postoperative Nausea and Vomiting (PONV)
The safety and effectiveness of EMEND have not been established for the prevention of
postoperative nausea and vomiting in pediatric patients.

Juvenile Animal Study

A study was conducted in young rats to evaluate the effects of aprepitant on growth and on
neurobehavioral and sexual development. Rats were treated at oral doses up to the maximum feasible
dose of 1000 mg/kg twice daily (providing exposure in male rats lower than the exposure at the
recommended pediatric human dose and exposure in female rats equivalent to the pediatric human
exposure) from the early postnatal period (Postnatal Day 10) through Postnatal Day 58. Slight changes in
the onset of sexual maturation were observed in female and male rats; however, there were no effects on
mating, fertility, embryonic-fetal survival, or histomorphology of the reproductive organs. There were no
effects in neurobehavioral tests of sensory function, motor function, and learning and memory.

8.5 Geriatric Use

Of the 544 adult cancer patients treated with EMEND in CINV clinical studies, 31% were aged 65
and over, while 5% were aged 75 and over. Of the 1120 adult cancer patients treated with EMEND in
PONV clinical studies, 7% were aged 65 and over, while 2% were aged 75 and over. Other reported
clinical experience with EMEND has not identified differences in responses between 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 [see Clinical
Pharmacology (12.3)].

8.6 Patients with Renal Impairment

The pharmacokinetics of aprepitant in patients with severe renal impairment and those with end
stage renal disease (ESRD) requiring hemodialysis were similar to those of healthy subjects with normal
renal function. No dosage adjustment is necessary for patients with any degree of renal impairment or for
patients with ESRD undergoing hemodialysis.
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8.7 Patients with Hepatic Impairment

The pharmacokinetics of aprepitant in patients with mild and moderate hepatic impairment were
similar to those of healthy subjects with normal hepatic function. No dosage adjustment is necessary for
patients with mild to moderate hepatic impairment (Child-Pugh score 5 to 9). There are no clinical or
pharmacokinetic data in patients with severe hepatic impairment (Child-Pugh score greater than 9).
Therefore, additional monitoring for adverse reactions in these patients may be warranted when EMEND
is administered [see Clinical Pharmacology (12.3)].

10 OVERDOSAGE

No specific information is available on the treatment of overdosage.

Drowsiness and headache were reported in one patient who ingested 1440 mg of EMEND
(approximately 11 times the maximum recommended single dose).

In the event of overdose, EMEND should be discontinued and general supportive treatment and
monitoring should be provided. Because of the antiemetic activity of EMEND, drug-induced emesis may
not be effective in cases of EMEND overdosage.

Aprepitant is not removed by hemodialysis.

11 DESCRIPTION

EMEND capsules contain the active ingredient, aprepitant. Aprepitant is a substance P/neurokinin 1
(NK,) receptor antagonist, an antiemetic agent, chemically described as 5-[[(2R,35)-2-[(1R)-1-[3,5-
bis(trifluoromethyl)phenyl]ethoxy]-3-(4-fluorophenyl)-4-morpholinyljmethyl]-1,2-dihydro-3H-1,2,4-triazol-3-
one.

Its empirical formula is C,3H»1F7N4Os3, and its structural formula is:

NH\&h £
o

AN

F

Aprepitant is a white to off-white crystalline solid, with a molecular weight of 534.43. It is practically
insoluble in water. Aprepitant is sparingly soluble in ethanol and isopropyl acetate and slightly soluble in
acetonitrile.

Each capsule of EMEND for oral administration contains either 40 mg, 80 mg, or 125 mg of
aprepitant and the following inactive ingredients: sucrose, microcrystalline cellulose, hydroxypropyl
cellulose and sodium lauryl sulfate. The capsule shell excipients are gelatin, titanium dioxide, and may
contain sodium lauryl sulfate and silicon dioxide. The 40-mg capsule shell also contains yellow ferric
oxide, and the 125-mg capsule also contains red ferric oxide and yellow ferric oxide.

Each pouch of EMEND for oral suspension 125 mg contains 125 mg of aprepitant and the following
inactive ingredients: sucrose, lactose, hydroxypropyl cellulose, sodium lauryl sulfate, red iron oxide, and
sodium stearyl fumarate.

12  CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Aprepitant is a selective high-affinity antagonist of human substance P/neurokinin 1 (NK;)
receptors. Aprepitant has little or no affinity for serotonin (5-HT;), dopamine, and corticosteroid receptors,
the targets of existing therapies for chemotherapy-induced nausea and vomiting (CINV) and
postoperative nausea and vomiting (PONV).

Aprepitant has been shown in animal models to inhibit emesis induced by cytotoxic
chemotherapeutic agents, such as cisplatin, via central actions. Animal and human Positron Emission
Tomography (PET) studies with aprepitant have shown that it crosses the blood brain barrier and
occupies brain NK; receptors. Animal and human studies show that aprepitant augments the antiemetic
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activity of the 5-HT3-receptor antagonist ondansetron and the corticosteroid dexamethasone and inhibits
both the acute and delayed phases of cisplatin-induced emesis.

12.2 Pharmacodynamics
NK; Receptor Occupancy

In two single-blind, multiple-dose, randomized, and placebo-controlled studies, healthy young men
received oral EMEND doses of 10 mg (N=2), 30 mg (N=3), 100 mg (N=3) or 300 mg (N=5) once daily
(0.08, 0.24, 0.8, and 2.4 times the maximum recommended single dose, respectively) for 14 days with 2
or 3 subjects on placebo. Both plasma aprepitant concentration and NK; receptor occupancy in the
corpus striatum by positron emission tomography were evaluated, at predose and 24 hours after the last
dose. At aprepitant plasma concentrations of ~10 ng/mL and ~100 ng/mL, the NK; receptor occupancies
were ~50% and ~90%, respectively. The oral EMEND regimen for CINV produced mean trough plasma
aprepitant concentrations greater than 500 ng/mL in adults, which would be expected to, based on the
fitted curve with the Hill equation, result in greater than 95% brain NK; receptor occupancy. However, the
receptor occupancy for either CINV or PONV dosing regimen has not been determined. In addition, the
relationship between NK; receptor occupancy and the clinical efficacy of EMEND has not been
established.

Cardiac Electrophysiology

In a randomized, double-blind, positive-controlled, thorough QTc study, a single 200-mg dose of
fosaprepitant had no effect on the QTc interval. Maximum aprepitant concentrations after a single 200-mg
dose of fosaprepitant were 4- and 9-fold higher than that achieved with oral EMEND 125 mg and 40 mg,
respectively. QT prolongation with the oral EMEND dosing regimens for CINV and PONV is not expected.

12.3 Pharmacokinetics
Absorption

Following oral administration of a single 40-mg dose of EMEND in the fasted state, mean area
under the plasma concentration-time curve (AUC,.) was 7.8 mcgehr/mL and mean peak plasma
concentration (C.,) was 0.7 mcg/mL, occurring at approximately 3 hours postdose (Tna). The absolute
bioavailability at the 40-mg dose has not been determined.

Following oral administration of a single 125-mg dose of EMEND on Day 1 and 80 mg once daily
on Days 2 and 3, the AUCj.o4 Was approximately 19.6 mcgehr/mL and 21.2 mcgehr/mL on Day 1 and
Day 3, respectively. The C.x of 1.6 mcg/mL and 1.4 mcg/mL were reached in approximately 4 hours
(Tmax) Oon Day 1 and Day 3, respectively. At the dose range of 80 to 125 mg, the mean absolute oral
bioavailability of EMEND is approximately 60 to 65%. Oral administration of the capsule with a standard
high-fat breakfast had no clinically meaningful effect on the bioavailability of aprepitant.

The pharmacokinetics of aprepitant were non-linear across the clinical dose range. In healthy
young adults, the increase in AUC,.. was 26% greater than dose proportional between 80-mg and
125-mg single doses administered in the fed state.

Distribution

Aprepitant is greater than 95% bound to plasma proteins. The mean apparent volume of distribution
at steady state (Vdg;) was approximately 70 L in humans.

Aprepitant crosses the blood brain barrier in humans [see Clinical Pharmacology (12.1)].

Elimination
Metabolism

Aprepitant undergoes extensive metabolism. In vitro studies using human liver microsomes indicate
that aprepitant is metabolized primarily by CYP3A4 with minor metabolism by CYP1A2 and CYP2C19.
Metabolism is largely via oxidation at the morpholine ring and its side chains. No metabolism by CYP2D6,
CYP2C9, or CYP2E1 was detected. In healthy young adults, aprepitant accounts for approximately 24%
of the radioactivity in plasma over 72 hours following a single oral 300-mg dose of [14C]-aprepitant 24
times the maximum recommended dose), indicating a substantial presence of metabolites in the plasma.
Seven metabolites of aprepitant, which are only weakly active, have been identified in human plasma.
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Excretion

Following administration of a single intravenous 100-mg dose of [14C]-aprepitant prodrug to healthy
subjects, 57% of the radioactivity was recovered in urine and 45% in feces. A study was not conducted
with radiolabeled capsule formulation. The results after oral administration may differ.

Aprepitant is eliminated primarily by metabolism; aprepitant is not renally excreted. The apparent
plasma clearance of aprepitant ranged from approximately 62 to 90 mL/min. The apparent terminal half-
life ranged from approximately 9 to 13 hours.

Specific Populations
Age: Geriatric Population

Following oral administration of a single 125-mg dose of EMEND on Day 1 and 80 mg once daily
on Days 2 through 5 (2 additional days of dosing compared to the recommended duration), the AUCg.24n,
of aprepitant was 21% higher on Day 1 and 36% higher on Day 5 in elderly (65 years and older) relative
to younger adults. The C. was 10% higher on Day 1 and 24% higher on Day 5 in elderly relative to
younger adults. These differences are not considered clinically meaningful [see Use in Specific
Populations (8.5)].

Age: Pediatric Population

As part of a 3-day regimen, dosing of aprepitant capsules (125-mg/80-mg/80-mg) in 18 pediatric
patients (aged 12 through 17 years) achieved a mean AUCgo4 Of 17 mcgehr/mL on Day 1 with mean
peak plasma concentration (C.a) at 1.3 mcg/mL occurring at approximately 4 hours. The mean
concentrations at the end of Day 2 (N=8) and Day 3 (N=16) were both at 0.6 mcg/mL

As part of a 3-day regimen, weight-based dosing of aprepitant powder for oral suspension (3-
mg/kg;2-mg/kg;2-mg/kg) in 18 pediatric patients aged 6 months to less than 12 years achieved a mean
AUCq o4, Of 20.9 mcgehr/mL on Day 1 with mean peak plasma concentration (C..) at 1.8 mcg/mL
(N=19), occurring at approximately 6 hours. The mean concentrations at the end of Day 2 (N=18) and
Day 3 (N=19) were 0.4 mcg/mL and 0.5 mcg/mL, respectively [see Dosage and Administration (2.1)].

A population pharmacokinetic analysis of aprepitant in pediatric patients (aged 6 months through 17
years) suggests that sex and race have no clinically meaningful effect on the pharmacokinetics of
aprepitant.

Sex

Following oral administration of a single dose of EMEND ranging from 40 mg to 375 mg (3 times
the maximum recommended dose), the AUCg.ou and Cax are 14% and 22% higher in females as
compared with males. The half-life of aprepitant is 25% lower in females as compared with males and
Tmax OCcurs at approximately the same time. These differences are not considered clinically meaningful.

Race/Ethnicity

Following oral administration of a single dose of EMEND ranging from 40 mg to 375 mg (3 times
the maximum recommended dose), the AUCg.4 and Cpax are approximately 42% and 29% higher in
Hispanics as compared with Caucasians. The AUCq.o4n and Cpax were 62% and 41% higher in Asians as
compared to Caucasians. There was no difference in AUCg4n OF Cax between Caucasians and Blacks.
These differences are not considered clinically meaningful.

Renal Impairment

A single 240-mg dose of EMEND (approximately 1.9 times the maximum recommended dose) was
administered to patients with severe renal impairment (creatinine clearance less than 30 mL/min/1.73 m?
as measured by 24-hour urinary creatinine clearance) and to patients with end stage renal disease
(ESRD) requiring hemodialysis.
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In patients with severe renal impairment, the AUC,.. of total aprepitant (unbound and protein
bound) decreased by 21% and C.x decreased by 32%, relative to healthy subjects (creatinine clearance
greater than 80 mL/min estimated by Cockcroft-Gault method). In patients with ESRD undergoing
hemodialysis, the AUC,... of total aprepitant decreased by 42% and C,., decreased by 32%. Due to
modest decreases in protein binding of aprepitant in patients with renal disease, the AUC of
pharmacologically active unbound drug was not significantly affected in patients with renal impairment
compared with healthy subjects. Hemodialysis conducted 4 or 48 hours after dosing had no significant
effect on the pharmacokinetics of aprepitant; less than 0.2% of the dose was recovered in the dialysate
[see Use in Specific Populations (8.6)].

Hepatic Impairment

Following administration of a single 125-mg dose of EMEND on Day 1 and 80 mg once daily on
Days 2 and 3 to patients with mild hepatic impairment (Child-Pugh score 5 to 6), the AUCq.4n Of
aprepitant was 11% lower on Day 1 and 36% lower on Day 3, as compared with healthy subjects given
the same regimen. In patients with moderate hepatic impairment (Child-Pugh score 7 to 9), the AUCq.o4nr
of aprepitant was 10% higher on Day 1 and 18% higher on Day 3, as compared with healthy subjects
given the same regimen. These differences in AUCq.4n are not considered clinically meaningful. There
are no clinical or pharmacokinetic data in patients with severe hepatic impairment (Child-Pugh score
greater than 9) [see Use in Specific Populations (8.7)].

Body Mass Index (BMI)

For every 5 kg/m2 increase in BMI, AUCy.4n and Cax of aprepitant decrease by 11%. BMI of
subjects in the analysis ranged from 18 kg/m2 to 36 kg/mz. This change is not considered clinically
meaningful.

Drug Interactions Studies

Aprepitant is a substrate, a weak-to-moderate (dose-dependent) inhibitor, and an inducer of
CYP3A4. Aprepitant is also an inducer of CYP2C9. Aprepitant is unlikely to interact with drugs that are
substrates for the P-glycoprotein transporter.

Effects of Aprepitant on the Pharmacokinetics of Other Drugs
CYP3A4 substrates (i.e., midazolam): Interactions between EMEND and coadministered
midazolam are listed in Table 12 (increase is indicated as “1”, decrease as “|”, no change as “<”).

Table 12: Pharmacokinetic Interaction Data for EMEND and Coadministered Midazolam

Dosage of EMEND Dosage of Midazolam Observed Drug Interactions
EMEND 125 mg on Day 1 and | oral 2 mg single dose on | midazolam AUC T 2.3-fold on Day 1
80 mg on Days 2to 5 Days 1 and 5 and T 3.3-fold on Day 5 [see Drug

Interactions (7.1)]

EMEND 125 mg on Day 1 and | intravenous 2 mg prior to | midazolam AUC T 25% on Day 4, AUC

80 mgon Days 2and 3 3-day regimen of EMEND | | 19% on Day 8 and AUC | 4% on Day
and on Days 4, 8 and 15 15

EMEND 125 mg intravenous 2 mg given 1 | midazolam AUC T 1.5-fold
hour after EMEND
EMEND 40 mg oral 2 mg midazolam AUC T 1.2-fold on Day 1

A difference of less than 2-fold increase of midazolam AUC is not considered clinically important.

Corticosteroids:

Dexamethasone: EMEND, when given as a regimen of 125 mg on Day 1 and 80 mg/day on Days 2
through 5, coadministered with 20-mg dexamethasone on Day 1 and 8-mg dexamethasone on Days 2
through 5, increased the AUC of dexamethasone by 2.2-fold on Days 1 and 5 [see Dosage and
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Administration (2.1)]. A single dose of EMEND (40 mg) when coadministered with a single dose of
dexamethasone 20 mg, increased the AUC of dexamethasone by 1.45-fold, which is not considered
clinically significant.

Methylprednisolone: EMEND, when given as a regimen of 125 mg on Day 1 and 80 mg/day on
Days 2 and 3, increased the AUC of methylprednisolone by 1.34-fold on Day 1 and by 2.5-fold on Day 3,
when methylprednisolone was coadministered intravenously as 125 mg on Day 1 and orally as 40 mg on
Days 2 and 3. Although the concomitant administration of methylprednisolone with the single 40-mg dose
of EMEND has not been studied, a single 40-mg dose of EMEND produces a weak inhibition of CYP3A4
(based on midazolam interaction study) and it is not expected to alter the plasma concentrations of
methylprednisolone to a clinically significant degree.

Chemotherapeutic agents:
Docetaxel: In a pharmacokinetic study, EMEND (125-mg/80-mg regimen) did not influence the
pharmacokinetics of docetaxel.

Vinorelbine: In a pharmacokinetic study, EMEND (125-mg/80-mg regimen) did not influence the
pharmacokinetics of vinorelbine to a clinically significant degree.

Oral contraceptives: When EMEND was administered as a 3-day regimen (125-mg/80-mg/80-mg)
with ondansetron and dexamethasone, and coadministered with an oral contraceptive containing ethinyl
estradiol and norethindrone, the trough concentrations of both ethinyl estradiol and norethindrone were
reduced by as much as 64% for 3 weeks post-treatment.

When a daily dosage of an oral contraceptive containing ethinyl estradiol and norgestimate was
administered on Days 1 through 21, and EMEND 40 mg was given on Day 8, the AUC of ethinyl estradiol
decreased by 4% and by 29% on Day 8 and Day 12, respectively, while the AUC of norelgestromin
increased by 18% on Day 8 and decreased by 10% on Day 12. In addition, the trough concentrations of
ethinyl estradiol and norelgestromin on Days 8 through 21 were generally lower following
coadministration of the oral contraceptive with EMEND 40 mg on Day 8 compared to the trough levels
following administration of the oral contraceptive alone [see Drug Interactions (7.1)].

CYP2C9 substrates (e.g., warfarin): A single 125-mg dose of EMEND was administered on Day 1
and 80 mg/day on Days 2 and 3 to healthy subjects who were stabilized on chronic warfarin therapy.
Although there was no effect of EMEND on the plasma AUC of R(+) or S(-) warfarin determined on Day 3,
there was a 34% decrease in S(-) warfarin trough concentration accompanied by a 14% decrease in the
prothrombin time (reported as International Normalized Ratio or INR) 5 days after completion of dosing
with EMEND [see Drug Interactions (7.1)].

Tolbutamide: EMEND, when given as 125mg on Day1 and 80 mg/day on Days2 and 3,
decreased the AUC of tolbutamide by 23% on Day 4, 28% on Day 8, and 15% on Day 15, when a single
dose of tolbutamide 500 mg was administered prior to the administration of the 3-day regimen of EMEND
and on Days 4, 8, and 15. This effect was not considered clinically important.

EMEND, when given as a 40-mg single dose on Day 1, decreased the AUC of tolbutamide by 8%
on Day 2, 16% on Day 4, 15% on Day 8, and 10% on Day 15, when a single dose of tolbutamide 500 mg
was administered prior to the administration of EMEND 40 mg and on Days 2, 4, 8, and 15. This effect
was not considered significant.

P-glycoprotein substrates: EMEND is unlikely to interact with drugs that are substrates for the P-
glycoprotein transporter, as demonstrated by the lack of interaction of EMEND with digoxin in a clinical
drug interaction study.

5-HT; antagonists: In clinical drug interaction studies, aprepitant did not have clinically important
effects on the pharmacokinetics of ondansetron, granisetron, or hydrodolasetron (the active metabolite of
dolasetron).
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Effect of Other Drugs on the Pharmacokinetics of Aprepitant

Ketoconazole: When a single 125-mg dose of EMEND was administered on Day 5 of a 10-day
regimen of 400 mg/day of ketoconazole, a strong CYP3A4 inhibitor, the AUC of aprepitant increased
approximately 5-fold and the mean terminal half-life of aprepitant increased approximately 3-fold [see
Drug Interactions (7.2)].

Rifampin: When a single 375-mg dose of EMEND (3 times the maximum recommended dose) was
administered on Day 9 of a 14-day regimen of 600 mg/day of rifampin, a strong CYP3A4 inducer, the
AUC of aprepitant decreased approximately 11-fold and the mean terminal half-life decreased
approximately 3-fold [see Drug Interactions (7.2)].

Diltiazem: In patients with mild to moderate hypertension, administration of aprepitant once daily,
as a tablet formulation comparable to 230 mg of the capsule formulation (approximately 1.8 times the
recommended dose), with diltiazem 120 mg 3 times daily for 5 days, resulted in a 2-fold increase of
aprepitant AUC and a simultaneous 1.7-fold increase of diltiazem AUC. These pharmacokinetic effects
did not result in clinically meaningful changes in ECG, heart rate or blood pressure beyond those changes
induced by diltiazem alone [see Drug Interactions (7.2)].

Paroxetine: Coadministration of once daily doses of aprepitant, as a tablet formulation comparable
to 85 mg or 170 mg of the capsule formulation (approximately 0.7 and 1.4 times the maximum
recommended dose), with paroxetine 20 mg once daily, resulted in a decrease in AUC by approximately
25% and C,.x by approximately 20% of both aprepitant and paroxetine. This effect was not considered
clinically important.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis

Carcinogenicity studies were conducted in Sprague-Dawley rats and in CD-1 mice for 2 years. In
the rat carcinogenicity studies, animals were treated with oral doses ranging from 0.05 to 1000 mg/kg
twice daily. The highest dose produced a systemic exposure to aprepitant (AUC) of 0.7 to 1.6 times the
adult human exposure at the 125-mg/80-mg/80-mg EMEND regimen. Treatment with aprepitant at doses
of 5 to 1000 mg/kg twice daily caused an increase in the incidences of thyroid follicular cell adenomas
and carcinomas in male rats. In female rats, it produced hepatocellular adenomas at 5 to 1000 mg/kg
twice daily and hepatocellular carcinomas and thyroid follicular cell adenomas at 125 to 1000 mg/kg twice
daily. In the mouse carcinogenicity studies, the animals were treated with oral doses ranging from 2.5 to
2000 mg/kg/day. The highest dose produced a systemic exposure of about 2.8 to 3.6 times the adult
human exposure at the 125-mg/80-mg/80-mg EMEND regimen. Treatment with aprepitant produced skin
fibrosarcomas at 125 and 500 mg/kg/day doses in male mice.

Mutagenesis
Aprepitant was not genotoxic in the Ames test, the human lymphoblastoid cell (TK6) mutagenesis

test, the rat hepatocyte DNA strand break test, the Chinese hamster ovary (CHO) cell chromosome
aberration test and the mouse micronucleus test.

Impairment of Fertility

Aprepitant did not affect the fertility or general reproductive performance of male or female rats at
doses up to the maximum feasible dose of 1000 mg/kg twice daily (providing exposure in male rats lower
than the exposure at the recommended adult human dose and exposure in female rats at about 1.6 times
the adult human exposure at the 125-mg/80-mg/80-mg EMEND regimen).

14  CLINICAL STUDIES

14.1 Prevention of Nausea and Vomiting Associated with HEC in Adults

Oral administration of EMEND in combination with ondansetron and dexamethasone (EMEND
regimen) has been shown to prevent acute and delayed nausea and vomiting associated with HEC
including high-dose cisplatin, and nausea and vomiting associated with MEC.
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In Studies 1 and 2, both multicenter, randomized, parallel, double-blind, controlled clinical studies in
adults, EMEND in combination with ondansetron and dexamethasone was compared with standard
therapy (ondansetron and dexamethasone alone) in patients receiving a chemotherapy regimen that
included cisplatin greater than 50 mg/m? (mean cisplatin dose = 80.2 mg/m?). See Table 13.

In these studies, 95% of the patients in the EMEND group received a concomitant
chemotherapeutic agent in addition to protocol-mandated cisplatin. The most common chemotherapeutic
agents and the number of EMEND patients exposed follows: etoposide (106), fluorouracil (100),
gemcitabine (89), vinorelbine (82), paclitaxel (52), cyclophosphamide (50), doxorubicin (38),
docetaxel (11).

Of the 550 patients who were randomized to receive the EMEND regimen, 42% were women, 58%
men, 59% White, 3% Asian, 5% Black, 12% Hispanic American, and 21% Multi-Racial. The EMEND-
treated patients in these clinical studies ranged from 14 to 84 years of age, with a mean age of 56 years.
A total of 170 patients were 65 years or older, with 29 patients being 75 years or older.

Table 13: HEC Treatment Regimens — Studies 1 and 2*

Day 1 Day 2 Day 3 Day 4

CINV EMEND Regimen
Oral EMEND' 125 mg 80 mg 80 mg none
Oral Dexamethasone? 12 mg 8 mg 8 mg 8 mg
Ondansetron 5-HT, none none none

antagonist®

CINV Standard Therapy

Oral Dexamethasone 20 mg 8 mg twice 8 mg 8 mg twice daily
daily twice
daily
Ondansetron 5-HT; none none none

antagonist®

*EMEND placebo and dexamethasone placebo were used to maintain blinding.

TEMEND was administered 1 hour prior to chemotherapy treatment on Day 1 and in the morning on Days 2 and 3.

*Dexamethasone was administered 30 minutes prior to chemotherapy treatment on Day 1 and in the morning on Days 2 through 4.

The 12 mg dose of dexamethasone on Day 1 reflects a dosage adjustment to account for a drug interaction with the EMEND

regimen [see Clinical Pharmacology (12.3)].

SOndansetron 32 mg intravenous was used in the clinical trials of EMEND. Although this dose was used in clinical trials, this is no
longer the currently recommended dose. Refer to the ondansetron prescribing information for the current recommended dose.

The antiemetic activity of EMEND was evaluated during the acute phase (0 to 24 hours post-
cisplatin treatment), the delayed phase (25 to 120 hours post-cisplatin treatment) and overall (0 to
120 hours post-cisplatin treatment) in Cycle 1. Efficacy was based on evaluation of the following
endpoints in which emetic episodes included vomiting, retching, or dry heaves:

Primary endpoint:

¢ complete response (defined as no emetic episodes and no use of rescue therapy as recorded
in patient diaries)

Other prespecified endpoints:

e complete protection (defined as no emetic episodes, no use of rescue therapy, and a maximum
nausea visual analogue scale [VAS] score less than 25 mm on a 0 to 100 mm scale)

« no emesis (defined as no emetic episodes regardless of use of rescue therapy)

¢ no nausea (maximum VAS less than 5 mm on a 0 to 100 mm scale)

¢ no significant nausea (maximum VAS less than 25 mm on a 0 to 100 mm scale)

A summary of the key study results from each individual study analysis is shown in Table 14. In
both studies, a statistically significantly higher proportion of patients receiving the EMEND regimen in
Cycle 1 had a complete response in the overall phase (primary endpoint), compared with patients
receiving standard therapy. A statistically significant difference in complete response in favor of the
EMEND regimen was also observed when the acute phase and the delayed phase were analyzed
separately.
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Table 14: Percent of Patients Receiving HEC Responding by Treatment Group and Phase —

Cycle 1
Study 1 Study 2
ENDPOINTS EMEND Standard | p-Value | EMEND | Standard p-Value
Regimen Therapy Regimen | Therapy
(N=260)* (N=261)* (N=261)* | (N=263)*
% % % %
PRIMARY ENDPOINT
Complete Response
Overall’ 73 52 <0.001 63 43 <0.001
OTHER PRESPECIFIED
ENDPOINTS
Complete Response
Acute phase* 89 78 <0.001 83 68 <0.001
Delayed phase® 75 56 <0.001 68 47 <0.001
Complete Protection
Overall 63 49 0.001 56 41 <0.001
Acute phase 85 75 NST 80 65 <0.001
Delayed phase 66 52 <0.001 61 44 <0.001
No Emesis
Overall 78 55 <0.001 66 44 <0.001
Acute phase 90 79 0.001 84 69 <0.001
Delayed phase 81 59 <0.001 72 48 <0.001
No Nausea
Overall 48 44 NS* 49 39 NS'
Delayed phase 51 48 NS* 53 40 NST
No Significant Nausea
Overall 73 66 NS* 71 64 NS*
Delayed phase 75 69 NS* 73 65 NS*

Visual analogue scale (VAS) score range: 0 mm=no nausea; 100 mm=nausea as bad as it could be.

*N: Number of patients (older than 18 years of age) who received cisplatin, study drug, and had at least one post-

treatment efficacy evaluation.

TOverall: 0 to 120 hours post-cisplatin treatment.

*Acute phase: 0 to 24 hours post-cisplatin treatment.

Delayed phase: 25 to 120 hours post-cisplatin treatment.
"Not statistically significant when adjusted for multiple comparisons.

*Not statistically significant.

In both studies, the estimated time to first emesis after initiation of cisplatin treatment was longer
with the EMEND regimen, and the incidence of first emesis was reduced in the EMEND regimen group
compared with standard therapy group as depicted in the Kaplan-Meier curves in Figure 1.
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Figure 1: Percent of Patients Receiving HEC Who Remain Emesis Free Over Time — Cycle 1

Study 1 Study 2
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p-Value <0.001 based on a log rank test for Study 1 and Study 2; nominal p-values not adjusted for multiplicity.

Additional Patient-Reported Outcomes: The impact of nausea and vomiting on patients’ daily lives
was assessed in Cycle 1 of both studies using the Functional Living Index-Emesis (FLIE), a validated
nausea- and vomiting-specific patient-reported outcome measure. Minimal or no impact of nausea and
vomiting on patients’ daily lives is defined as a FLIE total score greater than 108. In each of the 2 studies,
a higher proportion of patients receiving the EMEND regimen reported minimal or no impact of nausea
and vomiting on daily life (Study 1: 74% versus 64%; Study 2: 75% versus 64%).

Multiple-Cycle Extension: In the same 2 clinical studies, patients continued into the Multiple-Cycle
extension for up to 5 additional cycles of chemotherapy. The proportion of patients with no emesis and no
significant nausea by treatment group at each cycle is depicted in Figure 2. Antiemetic effectiveness for
the patients receiving the EMEND regimen was maintained throughout repeat cycles for those patients
continuing in each of the multiple cycles.

Figure 2: Proportion of Patients Receiving HEC with No Emesis and No Significant
Nausea by Treatment Group and Cycle
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14.2 Prevention of Nausea and Vomiting Associated with MEC in Adults

EMEND was studied in two randomized, double-blind, parallel-group studies (Studies 3 and 4) in
adult patients receiving MEC.

In Study 3, in breast cancer patients, EMEND in combination with ondansetron and
dexamethasone was compared with standard therapy (ondansetron and dexamethasone) in patients
receiving a MEC regimen that included cyclophosphamide 750-1500 mg/mz; or cyclophosphamide 500-
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1500 mg/m2 and doxorubicin (less than or equal to 60 mg/mz) or epirubicin (less than or equal to
100 mg/m?). See Table 15.

In this study, the most common combinations were cyclophosphamide + doxorubicin (61%); and
cyclophosphamide + epirubicin + fluorouracil (22%).

Of the 438 patients who were randomized to receive the EMEND regimen, 99.5% were women. Of
these, approximately 80% were White, 8% Black, 8% Asian, 4% Hispanic, and less than 1% Other. The
EMEND-treated patients in this clinical study ranged from 25 to 78 years of age, with a mean age of
53 years; 70 patients were 65 years or older, with 12 patients being over 74 years.

Table 15: MEC Treatment Regimens — Studies 3 and 4*

Day 1 Day 2 Day 3
CINV EMEND Regimen
Oral EMEND' 125 mg 80 mg 80 mg
Oral Dexamethasone 12 mg* none none
Oral Ondansetron 8mgx2 doses® none none
CINV Standard Therapy
Oral Dexamethasone 20 mg* none none
Oral Ondansetron 8 mg x 2 doses® 8 mg twice daily 8 mg twice daily

*EMEND placebo and dexamethasone placebo were used to maintain blinding.

TEMEND was administered 1 hour prior to chemotherapy treatment on Day 1 and in the mornings on Days 2 and 3.
*Dexamethasone was administered 30 minutes prior to chemotherapy treatment on Day 1. The 12 mg dose of dexamethasone on
Day 1 reflects a dosage adjustment to account for a drug interaction with the EMEND regimen [see Clinical Pharmacology (12.3)].
$The first ondansetron dose was administered 30 to 60 minutes prior to chemotherapy treatment on Day 1 and the second dose was

administered 8 hours after first ondansetron dose.

The antiemetic activity of EMEND was evaluated based on the following endpoints in which emetic
episodes included vomiting, retching, or dry heaves:

Primary endpoint:

e complete response (defined as no emetic episodes and no use of rescue therapy as recorded
in patient diaries) in the overall phase (0 to 120 hours post-chemotherapy)

Other prespecified endpoints:

« no emesis (defined as no emetic episodes regardless of use of rescue therapy)

¢ no nausea (maximum VAS less than 5 mm on a 0 to 100 mm scale)

¢ no significant nausea (maximum VAS less than 25 mm on a 0 to 100 mm scale)

e complete protection (defined as no emetic episodes, no use of rescue therapy, and a maximum
nausea visual analogue scale [VAS] score less than 25 mm on a 0 to 100 mm scale)

e complete response during the acute and delayed phases.

A summary of the key results from Study 3 is shown in Table 16. In Study 3, a statistically
significantly (p=0.015) higher proportion of patients receiving the EMEND regimen (51%) in Cycle 1 had a
complete response (primary endpoint) during the overall phase compared with patients receiving
standard therapy (42%). The difference between treatment groups was primarily driven by the “No
Emesis Endpoint”, a principal component of this composite primary endpoint. In addition, a higher
proportion of patients receiving the EMEND regimen in Cycle 1 had a complete response during the acute
(0-24 hours) and delayed (25-120 hours) phases compared with patients receiving standard therapy;
however, the treatment group differences failed to reach statistical significance, after multiplicity
adjustments.
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Table 16: Percent of Patients Receiving MEC Responding by Treatment Group and Phase — Cycle 1

of Study 3
ENDPOINTS EMEND Regimen | Standard Therapy p-Value
(N=433)* (N=424)*
% %
PRIMARY ENDPOINT'
Complete Response 51 42 0.015
OTHER PRESPECIFIED ENDPOINTS'
No Emesis 76 59 NS*
No Nausea 33 33 NS
No Significant Nausea 61 56 NS
No Rescue Therapy 59 56 NS
Complete Protection 43 37 NS

*N: Number of patients included in the primary analysis of complete response.
TOverall: 0 to 120 hours post-chemotherapy treatment.
NS when adjusted for prespecified multiple comparisons rule; unadjusted p-value <0.001.

Additional Patient-Reported Outcomes: In Study 3, in patients receiving MEC, the impact of nausea
and vomiting on patients’ daily lives was assessed in Cycle 1 using the FLIE. A higher proportion of
patients receiving the EMEND regimen reported minimal or no impact on daily life (64% versus 56%).
This difference between treatment groups was primarily driven by the “No Vomiting Domain” of this
composite endpoint.

Multiple-Cycle Extension: In Study 3, patients receiving MEC were permitted to continue into the
Multiple-Cycle extension of the study for up to 3 additional cycles of chemotherapy. The antiemetic effect
for patients receiving the EMEND regimen was maintained during all cycles.

In Study 4, EMEND in combination with ondansetron and dexamethasone was compared with a
standard therapy (ondansetron and dexamethasone alone) in patients receiving a MEC regimen that
included any intravenous dose of oxaliplatin, carboplatin, epirubicin, idarubicin, ifosfamide, irinotecan,
daunorubicin, doxorubicin; cyclophosphamide intravenous (less than 1500 mg/mz); or cytarabine
intravenous (greater than 1 g/mz). See Table 15. Patients receiving the EMEND regimen were receiving
chemotherapy for a variety of tumor types including 50% with breast cancer, 21% with gastrointestinal
cancers including colorectal cancer, 13% with lung cancer and 6% with gynecological cancers.

Of the 430 patients who were randomized to receive the EMEND regimen, 76% were women and
24% were men. The distribution by race was 67% White, 6% Black or African American, 11% Asian, and
12% multiracial. Classified by ethnicity, 36% were Hispanic and 64% were non-Hispanic. The EMEND-
treated patients in this clinical study ranged from 22 to 85 years of age, with a mean age of 57 years;
approximately 59% of the patients were 55 years or older with 32 patients being over 74 years.

The antiemetic activity of EMEND was evaluated based on no vomiting (with or without rescue
therapy) in the overall period (0 to 120 hours post-chemotherapy) and complete response (defined as no
vomiting and no use of rescue therapy) in the overall period.

A summary of the key results from Study 4 is shown in Table 17. In Study 4, a statistically
significantly higher proportion of patients receiving the EMEND regimen (76%) in Cycle 1 had no vomiting
during the overall phase compared with patients receiving standard therapy (62%). In addition, a higher
proportion of patients receiving the EMEND regimen (69%) in Cycle 1 had a complete response in the
overall phase (0-120 hours) compared with patients receiving standard therapy (56%). In the acute phase
(0 to 24 hours following initiation of chemotherapy), a higher proportion of patients receiving EMEND
compared to patients receiving standard therapy were observed to have no vomiting (92% and 84%,
respectively) and complete response (89% and 80%, respectively). In the delayed phase (25 to 120 hours
following initiation of chemotherapy), a higher proportion of patients receiving EMEND compared to
patients receiving standard therapy were observed to have no vomiting (78% and 67%, respectively) and
complete response (71% and 61%, respectively).

In a subgroup analysis by tumor type, a numerically higher proportion of patients receiving EMEND
were observed to have no vomiting and complete response compared to patients receiving standard
therapy. For sex, the difference in complete response rates between the EMEND and standard regimen
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groups was 14% in females (64.5% and 50.3%, respectively) and 4% in males (82.2% and 78.2%,
respectively) during the overall phase. A similar difference for sex was observed for the no vomiting
endpoint.

Table 17: Percent of Patients Receiving MEC Responding by Treatment Group — Cycle 1 of

Study 4
ENDPOINTS EMEND Standard Therapy p-Value
Regimen (N=418)*
(N=430)* %
%
No Vomiting Overall 76 62 <0.0001
Complete Response Overall 69 56 0.0003

*N = Number of patients who received chemotherapy treatment, study drug, and had at least one post-treatment efficacy
evaluation.

14.3 Prevention of Nausea and Vomiting Associated with HEC or MEC in Pediatric Patients

In a randomized, double-blind, active comparator-controlled clinical study that included 302
pediatric patients aged 6 months to 17 years receiving HEC or MEC, EMEND in combination with
ondansetron was compared to ondansetron alone (control regimen) for the prevention of CINV (Study 5).
Intravenous dexamethasone was permitted as part of the antiemetic regimen in both treatment groups, at
the discretion of the physician. A 50% dose reduction of dexamethasone was required for patients in the
EMEND group, reflecting a dosage adjustment to account for a drug interaction [see Clinical
Pharmacology (12.3)]. No dexamethasone dose reduction was required for patients who received the
control regimen.

Eligible patients had documented malignancy at either an original diagnosis or relapse and were
scheduled to receive emetogenic chemotherapy or a chemotherapy regimen not previously tolerated due
to vomiting along with ondansetron as part of their antiemetic regimen.

Of the 152 pediatric patients randomized to receive the EMEND regimen, 55% were male, 45%
female, 78% White, 7% Asian, 0% Black, 24% Hispanic, and 13% Multi-Racial. The most common
primary malignancies in subjects receiving the EMEND regimen were osteosarcoma (11%), Ewing’s
sarcoma (11%), neuroblastoma (9%) and rhabdomyosarcoma (8%). Other concomitant chemotherapy
agents commonly administered and the number of EMEND patients exposed were: vincristine sulfate
(65), etoposide (59), doxorubicin (48), ifosfamide (45), carboplatin (39), and cisplatin (35).

The treatment regimens in Study 5 for pediatric patients are defined in Table 18. Of the pediatric
patients, 29% in the EMEND regimen and 28% in the control regimen used dexamethasone as part of the
antiemetic regimen in Cycle 1.
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Table 18: HEC and MEC Treatment Regimens* for Pediatric Patients 6 Months to 17 Years of

Age— Study 5
Day 1 Day 2 Day 3
CINV EMEND Regimen
Pediatric Patients 6 Months to 3 mg/kg body 2 mg/kg body 2 mg/kg body
less than 12 Years of Age' weight oral weight oral weight oral
suspension suspension suspension
Pediatric Patients 12 to 17 125 mg capsule 80 mg capsule 80 mg capsule
Years of Age'
Ondansetron Per standard of care? none none
CINV Control Regimen®
Ondansetron Per standard of care” none none

*Intravenous dexamethasone was permitted at the discretion of the physician. A 50% dose reduction of dexamethasone was
required for patients in the EMEND group, reflecting a dosage adjustment to account for a drug interaction [see Clinical
Pharmacology (12.3)]. No dexamethasone dose reduction was required for patients in the control regimen.

TEMEND was administered 1 hour prior to chemotherapy treatment on Days 1, 2, and 3. If no chemotherapy was given on Days 2
and 3, EMEND was administered in the morning.

*Ondansetron was administered 30 minutes prior to chemotherapy on Day 1

SEMEND placebo was used to maintain blinding.

The antiemetic activity of EMEND was evaluated over a 5-day (120 hour) period following the
initiation of chemotherapy on Day 1. The primary endpoint in Study 5 was complete response in the
delayed phase (25 to 120 hours following chemotherapy) in Cycle 1. Patients had the opportunity to
receive open-label EMEND in subsequent cycles (Optional Cycles 2-6); however efficacy was not
assessed in these optional cycles. Overall efficacy was based on the evaluation of the following
endpoints:

Primary endpoint:

¢ complete response (no vomiting, retching and no use of rescue medication) in the delayed phase
(25 to 120 hours following initiation of chemotherapy)

Other prespecified endpoints:

¢ complete response in the acute phase (0 to 24 hours following initiation of chemotherapy)

e complete response in the overall phase (up to 120 hours following initiation of chemotherapy)

e no vomiting (defined as no emesis, retching or dry heaves, regardless of use of rescue
medication) in the overall phase

« safety and tolerability

A summary of the key study results are shown in Table 19.

Table 19: Percent of Patients Who Responded to Treatment by Treatment Group and
Phase — Cycle 1 of Study 5

EMEND Regimen Control Regimen
n/m (%) n/m (%)
PRIMARY ENDPOINT
Complete Response - Delayed phase | 77/152 (50.7)" | 39/150 (26.0)
OTHER PRESPECIFIED ENDPOINTS
Complete Response — Acute phase 101/152 (66.4)* 78/150 (52.0)
Complete Response — Overall phase 61/152 (40.1)7 30/150 (20.0)

*Complete Response = No vomiting or retching and no use of rescue medication.

Tp<0.01 when compared to Control Regimen

¥ p<0.05 when compared to Control Regimen

n/m = Number of patients with desired response/number of patients included in time point.
Acute Phase: 0 to 24 hours following initiation of chemotherapy.

Delayed Phase: 25 to 120 hours following initiation of chemotherapy.

Overall Phase: 0 to 120 hours following initiation of chemotherapy.
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14.4 Prevention of PONV in Adults

In two multicenter, randomized, double-blind, active comparator-controlled, parallel-group clinical
studies (Studies 7 and 8), EMEND was compared with ondansetron for the prevention of postoperative
nausea and vomiting in 1658 patients undergoing open abdominal surgery. These two studies were of
similar design; however, they differed in terms of study hypothesis, efficacy analyses and geographic
location. Study 7 was a multinational study including the U.S., whereas, Study 8 was conducted entirely in
the U.S.

In the two studies, patients were randomized to receive 40-mg EMEND, 125-mg EMEND, or 4-mg
ondansetron as a single dose. EMEND was given orally with 50 mL of water 1to 3 hours before
anesthesia. Ondansetron was given intravenously immediately before induction of anesthesia. A
comparison between the EMEND 125-mg dose did not demonstrate any additional clinical benefit over
the 40-mg dose and is not a recommended dosage regimen [see Dosage and Administration (2.2)].

Of the 564 patients who received 40-mg EMEND, 92% were women and 8% were men; of these,
58% were White, 13% Hispanic American, 7% Multi-Racial, 14% Black, 6% Asian, and 2% Other. The
age of patients treated with 40-mg EMEND ranged from 19 to 84 years, with a mean age of 46.1 years.
46 patients were 65 years or older, with 13 patients being 75 years or older.

The antiemetic activity of EMEND was evaluated during the 0 to 48 hour period following the end of

surgery.

Efficacy measures in Study 7 included:

¢ no emesis (defined as no emetic episodes regardless of use of rescue therapy) in the 0 to
24 hours following the end of surgery (primary)

¢ complete response (defined as no emetic episodes and no use of rescue therapy) in the 0 to
24 hours following the end of surgery (primary)

¢ no emesis (defined as no emetic episodes regardless of use of rescue therapy) in the 0 to
48 hours following the end of surgery (secondary)

e time to first use of rescue medication in the 0 to 24 hours following the end of surgery
(exploratory)

¢ time to first emesis in the 0 to 48 hours following the end of surgery (exploratory).

A closed testing procedure was applied to control the type | error for the primary endpoints.

The results of the primary and secondary endpoints for 40-mg EMEND and 4-mg ondansetron are
described in Table 20:
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Table 20: Response Rates for Select Efficacy Endpoints (Modified-Intention-to-Treat
Population) — Study 7

EMEND
Vs.
Treatment n/m (%) Ondansetron
Odds .

A ratio* Analysis
PRIMARY ENDPOINTS
No Vomiting 0 to 24 hours (Superiority)
(no emetic episodes)
EMEND 40 mg 246/293 (84.0) 12.6% 2.1 P<0.0017
Ondansetron 200/280 (71.4)
Complete Response (Non-inferiority: If LB* >0.65)
(no emesis and no rescue therapy, 0 to 24 hours)
EMEND 40 mg 187/293 (63.8) 8.8% 1.4 LB=1.02
Ondansetron 154/280 (55.0)
Complete Response (Superiority: If LB >1.0)
(no emesis and no rescue therapy, 0 to 24 hours)
EMEND 40 mg 187/293 (63.8) 8.8% 1.4 LB=1.02*
Ondansetron 154/280 (55.0)
SECONDARY ENDPOINT
No Vomiting 0 to 48 hours (Superiority)
(no emetic episodes)
EMEND 40 mg 238/292 (81.5) 15.2% 2.3 P<0.001°
Ondansetron 185/279 (66.3)

n/m = Number of responders/number of patients in analysis.

A Difference (%):EMEND 40 mg minus Ondansetron.

*Estimated odds ratio for EMEND versus Ondansetron. A value of >1 favors EMEND over Ondansetron.
TP_value of two-sided test <0.05.

LB = lower bound of 1-sided 97.5% confidence interval for the odds ratio.

Based on the prespecified fixed sequence multiplicity strategy, EMEND 40 mg was not superior to Ondansetron.

In Study 7, the use of EMEND did not affect the time to first use of rescue medication when
compared to ondansetron. However, compared to the ondansetron group, use of EMEND delayed the
time to first vomiting, as depicted in Figure 3.

Figure 3: Percent of Patients Who Remain Emesis Free During the 48 Hours Following End of
Surgery — Study 7
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Efficacy measures in Study 8 included:

¢ complete response (defined as no emetic episodes and no use of rescue therapy) in the 0 to
24 hours following the end of surgery (primary)

¢ no emesis (defined as no emetic episodes regardless of use of rescue therapy) in the 0 to
24 hours following the end of surgery (secondary)
no use of rescue therapy in the 0 to 24 hours following the end of surgery (secondary)
no emesis (defined as no emetic episodes regardless of use of rescue therapy) in the 0 to
48 hours following the end of surgery (secondary).

Study 8 failed to satisfy its primary hypothesis that EMEND is superior to ondansetron in the
prevention of PONV as measured by the proportion of patients with complete response in the 24 hours
following end of surgery.

The study demonstrated that 40-mg EMEND had a clinically meaningful effect with respect to the
secondary endpoint “no vomiting” during the first 24 hours after surgery and was associated with a 16%
improvement over ondansetron for the no vomiting endpoint.

Table 21: Response Rates for Select Efficacy Endpoints (Modified-Intention-to-Treat
Population) — Study 8

EMEND vs.
Treatment n/m (%) Or(')d da;:etron
A s . Analysis
ratio

PRIMARY ENDPOINT
Complete Response
(no emesis and no rescue therapy, 0 to 24 hours)
EMEND 40 mg 111/248 (44.8) 2.5% 1.1 0.61
Ondansetron 104/246 (42.3)
SECONDARY ENDPOINTS
No Vomiting
(no emetic episodes, 0 to 24 hours)
EMEND 40 mg 223/248 (89.9) 16.3% 3.2 <0.0017
Ondansetron 181/246 (73.6)
No Use of Rescue Medication
(for established emesis or nausea, 0 to 24 hours)
EMEND 40 mg 112/248 (45.2) -0.7% 1.0 0.83
Ondansetron 113/246 (45.9)
No Vomiting 0 to 48 hours (Superiority)
(no emetic episodes, 0 to 48 hours)
EMEND 40 mg 209/247 (84.6) 17.7% 2.7 <0.001*
Ondansetron 164/245 (66.9)

n/m = Number of responders/number of patients in analysis.

A Difference (%):EMEND 40 mg minus Ondansetron.

*Estimated odds ratio: EMEND 40 mg versus Ondansetron.

"Not statistically significant after pre-specified multiplicity adjustment.

16 HOW SUPPLIED/STORAGE AND HANDLING

No. 3855 — 125-mg capsules: Opaque, hard gelatin capsule with white body and pink cap with
“462” and “125 mg” printed radially in black ink on the body. They are supplied as follows:

NDC 0006-0462-06 unit-dose package of 6.

No. 3854 — 80-mg capsules: White, opaque, hard gelatin capsule with “461” and “80 mg” printed
radially in black ink on the body. They are supplied as follows:

NDC 0006-0461-02 unit-of-use BiPack of 2

NDC 0006-0461-06 unit-dose package of 6.

No. 3862 — Unit-of-use TriPack containing one 125-mg capsule and two 80-mg capsules.

NDC 0006-3862-03.
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No. 6741 — 40-mg capsules: Opaque, hard gelatin capsule with white body and mustard yellow
cap with “464” and “40 mg” printed radially in black ink on the body. They are supplied as follows:

NDC 0006-0464-10 unit-of-use package of 1

NDC 0006-0464-05 unit-dose package of 5.

No. 3066 — 125 mg for oral suspension: Pink to light pink powder, in a single-use pouch, packaged
as a kit with one 1 mL oral dosing dispenser, one 5 mL oral dosing dispenser, one cap and one mixing
cup. It is supplied as follows:

NDC 0006-3066-03 — unit of use carton.

Storage and Handling
Capsules

Store at 20-25°C (68-77°F) [see USP Controlled Room Temperature].
For Oral Suspension

Store unopened pouch at 20-25°C (68-77°F); excursions permitted between 15-30°C (between
59-86°F). Store in the original container. Do not open pouch until ready for use.

Once prepared, if suspension is not used immediately, store refrigerated [between 36°F-46°F
(2°C-8°C)] for up to 72 hours prior to use. When ready to use, the mixture can be kept at room
temperature [between 68°F-77°F (20°C-25°C)] for up to 3 hours.

17 PATIENT COUNSELING INFORMATION

Advise the patient to read the FDA-approved patient labeling (Patient Information).
Hypersensitivity Reactions

Advise patients that hypersensitivity reactions, including anaphylaxis, have been reported in
patients taking EMEND. Advise patients to stop taking EMEND and seek immediate medical attention if
they experience signs or symptoms of a hypersensitivity reaction, such as hives, rash and itching, skin
peeling or sores, or difficulty in breathing or swallowing.

Drug Interactions

Advise patients to discuss all medications they are taking, including other prescription, non-
prescription medication or herbal products [see Contraindications (4), Warnings and Precautions (5.1)].

Warfarin: Instruct patients on chronic warfarin therapy to follow instructions from their healthcare
provider regarding blood draws to monitor their INR during the 2-week period, particularly at 7 to 10 days,
following initiation of the 3-day regimen of EMEND with each chemotherapy cycle, or following
administration of a single 40-mg dose of EMEND for the prevention of postoperative nausea and vomiting
[see Warnings and Precautions (5.2)].

Hormonal Contraceptives: Advise patients that administration of EMEND may reduce the efficacy of
hormonal contraceptives. Instruct patients to use effective alternative or back-up methods of
contraception (such as condoms and spermicides) during treatment with EMEND and for 1 month
following the last dose of EMEND [see Warnings and Precautions (5.3), Use in Specific Populations

(8.3)].

Distributed by:
Merck Sharp & Dohme Corp., a subsidiary of MERCK & CO., INC., Whitehouse Station, NJ 08889, USA

For patent information: www.merck.com/product/patent/home.htmi

Copyright © 2003-2015 Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc.
All rights reserved.

uspi-mk0869-mf-1512r009
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Netupitant is a potent and selective NK; receptor antagonist under development in combination with a
fixed dose of palonosetron for the prevention of chemotherapy induced nausea and vomiting.
Palonosetron is a 5-HTs receptor antagonist approved for both the prevention of acute and delayed
chemotherapy induced nausea and vomiting after moderately emetogenic chemotherapy. Accumulat-
ing evidence suggests that substance P (SP), a ligand acting largely on tachykinin (NK;) receptors, is the
dominant mediator of delayed emesis. [nterestingly, palonosetron does not bind to the NK; receptor so
that the mechanism behind palonosetron’s unique efficacy against delayed emesis is not clear.
Palonosetron exhibits a distinct ability among 5-HTs receptor antagonists to inhibit crosstalk between
NK; and 5-HTs receptor signaling pathways. The objective of the current work was to determine if
palonosetron’s ability to inhibit receptor signaling crosstalk would influence netupitant’s inhibition of
the SP-mediated response when the two drugs are dosed together. We first studied the inhibition of SP-
induced Ca®* mobilization in NG108-15 cells by palonosetron, ondansetron and granisetron. Unex-
pectedly, in the absence of serotonin, palonosetron inhibited the SP-mediated dose response 15-fold;
ondansetron and granisetron had no effect. Netupitant also dose-dependently inhibited the SP response
as expected from an NK1 receptor antagonist. Importantly, when both palonosetron and netupitant
were present, they exhibited an enhanced inhibition of the SP response compared to either of the two
antagonists alone. The results further confirm palonosetron’s unique pharmacology among 5-HT3
receptor antagonists and suggest that it can enhance the prevention of delayed emesis provided by NK;
receptor antagonists.

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

introduction of NK; receptor antagonists has been shown to
improve overall antiemetic efficacy including delayed emesis

Current therapy for the treatment of chemotherapy induced
nausea and vomiting includes the use of both 5-HTs; and NK;
receptor antagonists along with dexamethasone (Basch et al.,
2011; Ettinger et al, 2011; Roila et al., 2010). Acute emesis has
been largely associated with activation of 5-HT3 receptors by
serotonin while delayed emesis is thought to occur mainly
through the activation of NK; receptors by substance P (SP)
(Hesketh et al., 2003). While treatment of acute emesis was
largely resolved with the introduction of 5-HT5 receptor antago-
nists in the 1990s, nausea and delayed emesis are lingering
problems (Feyer and Jordan, 2011; Oo and Hesketh, 2005). The
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when used along with 5-HT3 receptor antagonists and dexa-
methasone (Darmani and Ray, 2009; Feyer and Jordan, 2011;
Hesketh et al,, 2003). Even though a majority of patients are fully
protected against chemotherapy induced nausea and vomiting by
the use of these therapies, there are still a significant number of
patients that experience nausea and delayed emesis, especially
following highly or moderately emetogenic chemotherapies
(Feyer and Jordan, 2011). Netupitant is a potent and selective
NK; receptor antagonist currently under development in combi-
nation with a fixed dose of palonosetron for the prevention of
chemotherapy induced nausea and vomiting. Palonosetron is the
only 5-HT; receptor antagonist that has been found to be effective
in both acute and delayed chemotherapy induced nausea and
vomiting after moderate emetogenic chemotherapy (Aapro et al.,
2006; Eisenberg et al., 2003; Gralla et al., 2003; Saito et al., 2009).
Since palonosetron does not bind to the NK; receptor, the
mechanism behind palonosetron’s unique efficacy among 5-HT3
receptor antagonists against nausea and delayed emesis is
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obscure. Recent mechanism of action studies showed that palo-
nosetron could inhibit SP mediated responses in vitro and in vivo
possibly as a result of inhibition of 5-HT3/NK; receptor crosstalk
(Rojas et al, 2010b). It is not clear however, if palonosetron’s
effect on 5-HT5/NK; receptor crosstalk would enhance or negate
the inhibition of the SP response when used in combination with
NK; antagonists. In the present work, we used NG108-15 cells
known to express both the 5-HT3 and NK; receptors (Emerit et al.,
1993; Reiser and Hamprecht, 1989), to study the inhibition of the
SP response by netupitant and palonosetron. We report that
netupitant and palonosetron exhibit a synergistic effect in the
prevention of the SP-mediated response in these cells.

2. Materials and methods
2.1. Calcium-ion release measurements in NG108-15 cells

NG108-15 cells were grown to 95% confluence in high-glucose
Dulbecco’s modified Eagle's medium. Medium was supplemented
with a mixture of sodium hypoxanthine, aminopterin, and thy-
midine, 10% heat-inactivated fetal bovine serum, glutamine
(2 mM), penicillin (100 units), streptomycin (100 pg), and ampho-
tericin B (0.25 pg). All media exchanges were preceded by a 2-
5 min plate spin at 168 x g, to prevent loosely adherent cells from
coming off the plate surface. When determining the effect of
5-HT; receptor antagonists on the SP response, cells were pre-
incubated for 1h at 37 °C with either growth media alone
(control) or media containing palonosetron (6 nM), ondansetron
(300 nM) and granisetron (50 nM).

1 ell media were then replaced with isosmotic HEPES
b pH 7.4, 20 mM) containing NaCl (130 mM), KCl (2 mM),
MgCl> (1 mM) CaCl, (2 mM), Fluo-4 acetoxymethyl (AM) ester
(2 uM), pluronic acid (0.04%
The final incubation lasted for 1 h at

37 °C. Pluronic acid was added as a nonionic surfactant to
sequester the AM ester molecules into micelles for cellular
uptake. Calcium-ion release was measured for 3 min using a
fluorimetric imaging plate reader (FLIPR 1 system), utilizing a
Detector Controller (Princeton Instruments, Inc.) and a Sapphire
CDRH-HP air-cooled laser at 250 mW, 488 nm excitation {Coher-
ent Inc., Santa Clara, CA).

SP was replaced by [Sar®, Met(0,)'!] Sub-P, GR-64349, or Senk-
tide (0.6-200 uM) when determining the effects of selective NKj,
NK - and NK; agonists respectively.

2.2. Statistical analysis

FLIPR Control Software for Windows NT (Version 1.13, Mole-
cular Devices Inc., Sunnyvale, CA) was employed to record the
measurements. The max-min signal values generated between 12
and 150 s were subsequently analyzed. Data were normalized to
SP control values for baseline and maximal response and a
nonlinear regression variable slope analysis using Prism (Graph-
Pad Software Inc, San Diego, CA) was used to obtain ECsq values of
normalized response vs. log of inhibitor concentration. Error bars
correspond to standard error of the mean (S.E.M.).

Appendix B

3. Results
3.1. Palonosetron inhibited the SP response in the absence of serotonin

When cells were preincubated with a saturating concentration
of palonosetron {6 nM) in the absence of serotonin followed by
media changes to remove antagonist remaining on the cell sur-
face, the SP-induced response was significantly inhibited. The SP
response after preincubation with palonosetron exhibited an ECsq
of 30 + 6 uM which corresponded to a 15-fold shift to the right
compared to the SP response in control cells i.e., when there was
no preincubation with palonosetron (EC5g=2 4+ 0.2 uM) (Fig. 1). In
contrast, the SP response was not affected by preincubation with
saturating concentrations of granisetron (50 nM) or ondansetron
(300 nM) (Fig. 1).

3.2. Inhibition of SP response by netupitant and palonosetron is
synergistic

In order to study the effect of palonosetron on the inhibition of
the SP response by an NK; receptor antagonist (netupitant), we
first determined the effect of each individual agent separately on
the SP response at various concentrations. The ECsq of the SP
response was not changed by netupitant at 1 nM, it gradually
shifted to the right at 3 and 10 nM and there was maximal
inhibition at 30 nM (Table 1 and Fig. 2A). Similarly, palonosetron
exhibited a threshold concentration (0.2 nM) at which there was
no effect on the SP response. Palonosetron increasingly inhibited
the SP response at 0.6 and 2 nM and had maximal inhibitory
effect at 6 nM (Table 1 and Fig. 2B).

We then determined the effect on the SP response when both
palonosetron and netupitant were present at threshold concen-
trations, i.e., concentrations at which neither antagonist inhibited
the SP response: netupitant at 1 nM and palonosetron at 0.2 nM.
When both antagonists were present at threshold concentrations
there was an approximately 60-fold shift in ECsy of the SP
response when compared to the ECsq in the presence of each
antagonist alone (Table 1, Fig. 20).

In the next set of experiments, we determined the effect on the
SP response when both palonosetron and netupitant were present
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Fig. 1. Effect of 5-HT; receptor antagonists on SP induced calcium-ion mobiliza-
tion in NG108-15 cells. Cells were pre-incubated with saturating concentrations
(=30-fold Kq) of granisetron (50 nM), ondansetron (300nM) or palonosetron
(10 nM) for 1 h at 37 °C. Subsequent to complete removal of antagonists, the cells
were incubated with SP at different concentrations before measurement of
calcium-ion mobilization (Materials and Methods). ECsg values for SP (n=38),
SP+ ondansetron (n=4) and SP + granisetron (n=3) were all 2 uM. ECsq value for
SP+ palonosetron was 30 + 6 uM (n=>5). Error bars correspond to + S.EM.
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Table 1 at concentrations where maximal inhibition was observed with
Inhibition of SP response in NG108-15 cells by netupitant (netu) and palonosetron each antagonist: netupitant at 30 nM and palonosetron at 6 nM.
(palo). The ECso of the dose response under these conditions was
SP 4+ Antagonist(s) ECso (uM) + SEM. n 970 J_r 1540 AuAM, represent}ng a 22-fold shift with respect tp max-
imal inhibition by netupitant (P < 0.001) and a 30-fold shift with

SP only 2102 38 respect to maximal inhibition by palonosetron (P < 0.001)
g}”s “et” g “m; gfgs ; (Table 1, Fig. 2D). In cases where maximal activity was not

us netu hul + .

Plus netu ( 10 nM) 10409 3 reached even at 1 mM SP, the ECsgs represent the concentration
Plus netu (30 nM) 40+ 10° 6 of SP required to obtain 50% of the control response rather than
Plus palo (0.2 nM) 2+0.1 3 50% of maximal activity. There was a decrease in the maximum
Plus palo (0.6 nM) 3+06 3 response when both palonosetron and netupitant were used
113}32 gg}g Eé Em; ;gféa g (Rmax) suggesting that fewer receptors became available. The
Plus net (1 nM) plus palo (0.2 M) 1201 20° 7 results showed a synergistic effect on the Ainhibition of the SP
Plus net (30 nM) plus palo (6 nM) 970 + 150¢ 5 response both when palonosetron and netupitant were present at

threshold and when using maximal inhibitory concentrations.

3.3. Inhibition of the SP-response by netupitant and palonosetron

SP only had n=38 because it was used as control in all experiments. When using occurs selectively through inhibition of the NK; receptor signaling
antagonists, data were the average of n=3-7 determinations as indicated. pathway
GraphPad Prism was used to obtain ECsy values (Materials and Methods). The

traces with the experimental points that generated the ECsq values are given in . . . 9 11
Fig. 2. Experiments with selective NK; ([Sar®, Met(O,)" ']-Substance P),

4 P<0.001 compared to SP only. NK, (GR 64349) and NK; (Senktide) receptor agonists exhibited
® P<0.05 compared to netupitant alone at 1 nM or palo alone at 0.2 nM. calcium-ion mobilization in a dose-response manner indicating
¢ P<0.001 compared to netupitant alone at 30 nM or to palo alone at 6 nM. that these three receptors are found in NG108-15 cells.
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Fig. 2. Effect on SP response in NG108-15 cells when using palonosetron alone, netupitant alone and palonosetron plus netupitant. Cells were pre-incubated with
netupitant, palonosetron or a combination of palonosetron plus netupitant. After antagonist(s) removal, cells were incubated at 37 °C for 1h with various SP
concentrations, followed by measurement of calcium-ion mobilization. (A) Netupitant alone. (B) Palonosetron alone. (C) Threshold concentrations of netupitant (1 nM) and
palonosetron (0.2 nM) alone and in combination. Threshold concentrations were concentrations at which no inhibition of the SP response was observed when each
antagonist was used alone. (D) Maximal concentrations of netupitant (30 nM) and palonosetron (6 nM) alone and in combination. Maximal concentrations were
concentrations at which maximal inhibition of the SP response was observed when each antagonist was used alone. ECsqs and n values for each trace are listed in Table 1 In
cases where maximal activity was not reached even at an SP concentration of 1 mM, the EC50s represent the SP concentration required to obtain 50% of the control
response rather than 50% of maximal activity. Error bars correspond to + S.EM.
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Fig. 3. Effect of palonosetron and netupitant on selective NK;, NK, and NK; agonist -induced calcium-ion mobilization in NG108-15 cells. NG108-15 cells were pre-
incubated with netupitant (30 nM) and palonosetron (6 nM) for 1 h at 37 °C. Parallel incubations without antagonist were used as controls. After removal of palonosetron
and netupitant, cells were incubated at 37 °C for 1 h with various concentrations of selective agonists to NK receptors before measurement of calcium-ion mobilization.
(A) Empty squares and gray trace: response to selective NK; agonist ([Sar®, Met (Q,)"" | —Substance P); EC5o=0.1 + 0.03 pM (n=7). Filled squares and black trace: response
to NK; agonist plus netupitant and palonosetron; ECso=30+ 15 uM (n=3). (B) Empty squares and gray trace: response to selective NK; agonist (GR 64349);
EC50=8 + 2 uM (n=9). Filled squares and black trace: response to NK; agonist plus netupitant and palonosetron; EC5o=8 + 2 uM (n=4). (C) Empty squares and gray trace:
response to selective NK5 agonist (Senktide); EC5o=6+ 1 uM (n=9). Filled squares and black trace: response to NK3 agonist plus netupitant and palonosetron;

EC50=6 + 4 UM (n=3). Error bars correspond to + S.E.M.

Palonosetron and netupitant significantly inhibited the selective
NK; receptor agonist effect on calcium-ion mobilization; the ECsq
shifted to the right approximately 300-fold from 0.1 + 0.03 uM
when using [Sar®, Met {(0,)'!]—Sub-P to 30 + 15 uM when using
[Sar®, Met (0,)'']—Sub-P plus netupitant and palonosetron
(Fig. 3A). In contrast, netupitant plus palonosetron did not inhibit
the selective NK; or NKj receptor agonist-induced calcium-ion
mobilization (Fig. 3B and C).

4. Discussion

Recent studies showed that palonosetron inhibits SP mediated
responses in vitro and in vivo possibly as a result of inhibition of
5-HT3/NK,; receptor crosstalk. Specifically, palonosetron was
found to inhibit the serotonin enhancement of the SP response
in NG108-15 cells and the cisplatin enhancement of the neuronal
response to SP in rat nodose ganglia. This inhibition was not
observed when using ondansetron or granisetron, two other
commonly used 5-HT3 receptor antagonists (Rajas et al., 2010h).
These results helped provide a rationale for palonosetron’s unique
ability among 5-HT3 receptor antagonists to prevent nausea and
delayed emesis after moderate emetogenic chemotherapy. Given
the inhibition of delayed emesis by NK; receptor antagonists, it is
not clear if palonosetron’s inhibition would make any difference if
co-administered with an NK; receptor antagonist. In order to
address this question, we studied the inhibition of SP-induced
calcium-ion mobilization in NG108-15 cells by palonosetron and
netupitant, a selective NK; receptor antagonist.

During preliminary experiments with 5-HT5 receptor antago-
nists, preincubation of NG108-15 cells with a saturating concen-
tration of palonosetron in the absence of serotonin significantly
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inhibited the SP response. In contrast, the SP response was not
affected by preincubation of cells with saturating concentrations
of either granisetron or ondansetron (Fig, 1). The results showed
that we could differentiate palonosetron’s inhibition of SP-
induced calcium-ion mobilization from its inhibition of seroto-
nin-induced calcium-ion mobilization when using these cells. The
results also suggested that palonosetron’s ability to trigger 5-HT;
receptor internalization and subsequently inhibit SP-induced
responses can occur even in the absence of serotonin. The
mechanism by which palonosetron inhibits NK; signaling is
unclear. It is possible that palonosetron-induced 5-HT; receptor
internalization causes a down regulation of second messenger
systems which limits NK; signaling. Alternatively, the internali-
zation of the 5-HT3 receptor could lead to subsequent partial
internalization of the NK; receptor. A case of a ligand binding to
one receptor and triggering internalization of another receptor
has been reported recently: NMDA binding to the NMDA receptor
triggers internalization of the GABAg receptor. (Guetg et al., 2010).
It is noteworthy that palonosetron did not completely eliminate
NK; receptor signaling (Fig. 1); this is in accord with clinical data
showing that palonosetron’s antiemetic efficacy can be enhanced
when dosed with an NK; receptor antagonist (Longo et al., 2010;
Schwartzberg et al, 2011). Another possibility is that the
receptor-palonosetron complex could be targeted for receptor
degradation rather than recycling to the cell surface with a
concomitant disturbance of downstream 5-HT3/NK; signaling
interactions. Relevant to this possibility, 5-HT5 receptor replen-
ishment at the cell surface after palonosetron-triggered interna-
lization does not occur within the first 2.5 h of exposure to the
antagonist (Rojas et al., 2010a), whereas 5-HT; receptors reappear
at the surface 1h after serotonin-induced internalization
(Freeman et al, 2006; Rojas et al, 2010a). Second messenger
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systems that are activated following NK; receptor signaling could
also be inhibited after exposure of cells to palonosetron. In
addition to calcium-ion mobilization, stimulation of phosphoino-
sitol turnover, arachidonic acid mobilization, and cyclic AMP
accumulation have all been associated with the NK; receptor
response {Quartara and Maggi, 1997). The details of palonose-
tron's effects on NK; receptor trafficking as well as effects on
second messenger systems are the subject of current investiga-
tions in our laboratory. Regardless of the selective mechanism
however, the ability to discriminate palonosetron’s inhibition of
the SP versus serotonin response provided a springboard to carry
out experiments to determine if palonosetron’s inhibition of the
SP response could alter the effect of NK; receptor antagonists.

We proceeded to determine the separate effect of palonose-
tron and of an NK; receptor antagonist (netupitant) on the SP
response at various concentrations. We decided to use the
combination of palonosetron and netupitant because this 5HT3/
NK, receptor antagonist antiemetic combination is currently in
clinical development. Netupitant did not inhibit the SP response
at 1 nM; it increasingly inhibited the SP response at 3 and 10 nM
and exhibited maximal inhibition at 30 nM (Table 1 and Fig. 2A).
Similarly, palonosetron did not inhibit the SP response at 0.2 nM;
it showed increasing inhibition at 0.6 and 2 nM and exhibited
maximal inhibition of the SP response at 6 nM (Table 1, Fig. 2B).

These results provided the information on the concentrations
to use in the subsequent set of experiments when both the
antagonists were used in combination. We first determined the
effect on SP response when both palonosetron and netupitant
were present at threshold concentrations, i.e., concentrations at
which neither antagonist inhibited the SP response: netupitant at
1 nM and palonosetron at 0.2 nM. In this case there was an
approximately 60-fold shift in ECsq of the SP response when
compared to the ECsq in the presence of each antagonist alone
(Table 1, Fig. 2C). We then determined the effect on the SP
response when both palonosetron and netupitant were present
at concentrations where maximal inhibition was observed with
each antagonist: netupitant at 30 nM and palonosetron at 6 nM.
Under these conditions, the ECsq represented a 22-fold shift to the
right with respect to maximal inhibition by netupitant (P < 0.001)
and a 30-fold increase in ECsq with respect to maximal inhibition
by palonosetron (P<0.001) (Table 1, Fig. 2D). The maximum
response when using palonosetron plus netupitant was not
reached; this is the hallmark of lower receptor availability, a
finding consistent with NK; receptor internalization. The results
showed a synergistic effect on the inhibition of the SP response
regardless of whether palonosetron and netupitant were present
at threshold or maximal inhibitory concentrations. Synergistic
activity between drugs in other systems has been reported
previously. For example, addition of the protein tyrosine kinase
inhibitor genistein has been shown to synergistically increase the
antiproliferative effect of camptothecins in a variety of cell lines
(Papazisis et al., 2006). In another study, when combined with
inactive doses of 5-fluorouracil (5-FU), the antiangiogenic drug
rapamycin significantly improved outcomes in a murine colon
adenocarcinoma model as compared to rapamycin dosing alone
(Seeliger et al,, 2004). Systematic screening for synergistic drug
combinations has also been the subject of recent investigations
(Borisy et al., 2003; Li et al., 2011).

Receptor cross-talk can be defined as the activation of one
receptor by its ligand that in turn influences the cellular
responses to another receptor system. Crosstalk between the
5-HT3; and NK; receptor signaling systems has been demonstrated
by several independent laboratories. For example, 5-HT5 receptor
antagonists have been shown to block SP-mediated vagal afferent
activation (Minami et al., 2001). In addition, NK; antagonism can
block serotonin-induced vagal afferent activation (Minami et al,
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2001). In separate studies, SP, an agonist at the NK; receptor, was
shown to potentiate 5-HT; receptor mediated current in rat
trigeminal ganglion neurons (Hu et al, 2004). In another set of
studies, palonosetron, an antagonist of the 5-HT3 receptor, was
shown to inhibit the serotonin enhancement of the SP response in
NG108-15 cells and the cisplatin enhancement of the neuronal
response to SP in rat nodose ganglia (Rojas et al, 2010b).
Consequently, the potential inhibition of downstream receptor
crosstalk, in addition to direct receptor antagonism, represents an
additional layer of inhibition that could trigger synergistic inhi-
bitory effects. Recent studies have reported synergistic antiemetic
interactions brought about by a combination of tropisetron, a
5-HT3; antagonist and CP 99994 an NK; receptor antagonist
against vomiting in the least shrew (Darmani et al, 2011).
However, synergism against emesis in this case was observed
only at a small dose range due to tropisetron’s ability to act as
partial agonist at higher concentrations.

Given the relevance of the NK; receptor to emesis, we wanted
to rule out the possibility that the SP effects on calcium-ion
mobilization and the corresponding inhibition by palonosetron
and netupitant observed in these cells were not occurring through
other NK receptors. Experiments with selective NK; and NK;
selective receptor agonists exhibited calcium-ion mobilization in
a dose-response manner indicating that these three receptors are
found in NG108-15 cells. Consequently, it was possible that these
receptors and their signaling could be at least partially responsible
for the observed inhibition. In order to rule out this possibility, we
looked to see if palonosetron and netupitant could inhibit the
effect of these selective NK receptor agonists. Palonosetron plus
netupitant significantly inhibited the selective NK; receptor ago-
nist effect on calcium-ion mobilization; ECsq shifted to the right
approximately 300-fold (Fig. 3A). In contrast, palonosetron plus
netupitant did not inhibit the selective NK, or NKj receptor
agonist-induced calcium-ion mobilization (Fig. 3B and C). The
results indicated that inhibition of calcium-ion mobilization by
palonosetron and netupitant in these cells must be occurring
through the NK; receptor.

It is important to point out that these studies use NG108-15
cells as a model of the potential mechanism of action on delayed
emesis when using palonosetron and netupitant in humans.
Clearly, NG108-15 cells do not incorporate the complexities of a
whole organism and the results obtained in these studies are only
a first approximation of what could be observed in the clinic.

In summary, the results suggest that not all 5-HT5; receptor
antagonists are the same. Palonosetron, but not ondansetron or
granisetron could inhibit the SP response in NG108-15 cells in the
absence of serotonin. Further, inhibition by palonosetron and NK;
antagonists of the SP response in NG108-15 cells is synergistic.
This inhibition is selective to the NK; receptor and its crosstalk
with the 5-HT; receptor signaling system. 5-HT5 antagonists that
inhibit 5-HT3/NK; receptor signaling crosstalk in addition to
antagonizing the 5-HT5 receptor could bring about an enhanced
antiemetic effect during nausea and delayed emesis. The results
support the use of the combination of palonosetron and NK-1
receptor antagonists in the prevention of chemotherapy induced
nausea and vomiting.
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Abstract: Chemotherapy-induced nansea and vomiting (CINV) are among the most feared
and distressing symptoms experienced by patients with cancer. The knowledge of the patho-
genesis and neuropharmacology of CINV has expanded enommously over the last decades, the
most significant discoveries being the role of 5-hydroxytryptamine (5-HT),- and neurckinin
{NK}, receptors in the emetic reflex arch. This has ied to the development of two new classes
of antiemetics acting as highly selective antagonists at one of these receptors. These drugs
have had a huge impact in the protection from chemotherapy-induced vomiting, whereas the
effect on nausea seems to be limited, The first NK,| receptor antagonist, aprepifant, became
clinically available in 2003, and casopitant, the second in this class of antiemetics, has now
completed phase 111 trials. This review delineates the properties and clinical use of casopitant
in the prevention of CINV.

Keywords: casopitant, GW679769, NK, receptor antagenist, chemotherapy, emesis

introduction
Historically, chemotherapy-induced nausea and vomiting (CINV) are among the most
feared and distressing symptoms experienced by patients with cancer.! Patients’ ranking

" of side effects have changed over time. In a work by Coates and colleagues in 1983,

patients receiving cancer chemotherapy reported vomiting and nausea as the two most
severe side effects.! In another work ten years later, the same group found that patients
experienced nausea as the most severe side effect of chemotherapy, and vomiting was
now ranked fifth.? With the introduction of high-dose metoclopramide in 1981 the
anticmelic outeomne markedly changed, providing significant reduction in cisplatin-
induced emesis.* In the 1980s anew class of antiemetic agents, the 5-hydroxytryptamine
(5-HT}, receptor antagonists, were developed and hecame clinically available in the
carly 1990s. This further improved protection from emesis, and the cfficacy was
potentiated by addition of dexamethasone.* Patieats perception of side-effects in 1993
emphasises, that the S—HTZ«receptor antagonists are more preventive of vomiting
than nausea, and in particular management of delayed nausea and vomiting remains
a challenge.” The latest approach towards elimination of CINV was made with the
appearance of the neurokinin (NK), receptor antagonists. When added to the standard
antiemetic regimen until 2004 (a 5-HT,-receptor antagonist and a corticosteroid}, the
NEK, receptor antagonist, aprepitant, significantly improved the percentage of patients
with complete response {CR), defined as no emetic episodes and no rescue therapy on
days 11to 5 after the initiation of chemotherapy. Even a significant reduction in delayed
emesis was demonstrated.®? In 2003, the first NK | receptor antagonist, aprepitant,
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became commercially available. The second drug in this
class, casopitant (casopitant mesylate), has now conpleted
phase I and phase III trials, demonstrating efficacy in
- the same magnitude as demonstrated with aprepitant.
Previous indications for casopitant, overactive bladder, social
anxiety disorder, major depressive disorder, insomnia, and
fibromyalgia have been revoked, and remaining indications
are CINV and postoperative nausea and vomiting (PONV).
This review delineates the properties and clinical use of
casopitant in the prevention of chemotherapy-induced nausea
and vomiting. It should be noted, that most of the clinical
data is availably in abstract form only.

Neuropharmacology of emesis

Insight in the complex human emetic pathway has been
achieved primarily on the basis of animal models.® It is a
general assumption, that the vomiting centre (VC) in the
medulla oblongata, the chemoreceptor trigger zone {CTZ)
in the area postrema (AP} on the caudal margin of the IVth
ventricle, the visceral afferent nevrons and abdominal vagal

afferent neurons, form the central emetic pathway.”’ The

VC is representing anatomical structures at the {evel of the
nucleus tractug solitarius (INTS) and the visceral and somatic
motor nuclel. Another acceptation is that CINV results from
directly activation of the N'TS by visceral afferent neurons
and/or by inputs from the CTZ. The CTZ, in turn, may

- be stimulated by abdominal vagal afferent activationr by -
release of serotonin (3-HT,) from the enterochromaffin cells

{EC cells)in the gut. The reflex activation of the NTS and the
CTZ further extends (o the visceral and somatic motor nuclei

giving rise to physiological changes, resulting in nausea and

vomiting.”? Radioligand binding studies have identified the
binding affinity of several neurotransmitters to receptors
such as dopamine (D,), muscarine cholinezgic, histamine
(H,) and serotonin (3-HT,), invoived in the emetic response
to chemotherapy.'® The fundamental role for serotonin and
5-HT,receptors in the emetic pathway was discovered in

the mid 1980s, giving rise to the development of 5-HT,-

receptor antagonists. ' Recently, the role of substance P and
the neurokinin, (NK,) receptors in the emetic pathway has
been investigated, resulting in development of the NK,
receptor antagonists.

Substance P and NK, receptor -
antagonists -

Substance P {(SP) was isolated in 1931 but not punﬁcd and-

sequenced until 1970, SP is a member of a family of small
peptides, the mammalian tackykinins (TKs).' Three receptors

for TKs (NK,, NK_, and NK'B) have been cloned, with SP
being the preferred agonist at NK| receptors.’® The role
of SP in emesis dates back to 1984, when Carpenter and
colleauges demonstrated that systemic administration of
the neuropeptide caused emesis in dogs.”” In 1993, Andrews
and Bhandari suggested that resinferatoxin exerts its potent
antiemetic activity by depleting SP at a central site in the
emetic pathway, possibly in the NTS.'® Penetration of the
blood-brain barrier is essential for the antiemetic activity
of systemically administered NK, receptor antagonists, a
quality that the peptide-based NK| receptor antagonists did
not exhibit."* Hence a milestone was reached, when the first
noapeptide NK| receptor antagonist, CP-96,345, with high
affinity for the NK receptor, was developed in 1991.%' This
finding was followed by a number of experimental studies
confirming a broad-spectrum antiemetic activity of non-
peptide NK, recepior antagonists. % These studies led to
the development of the latest class of antiemetic agents, with
aprepitant being the first clinically available NK, receptor
antagonist. Casopitant has now completed phase III trials

for the prevention of CINV from moderately and highly

emetogenic chemotherapy.

Metabolism, pharmacok;net:cs,
and interactions

-Preclinical studies -

Only sparse information about the ADME (absorption,
distribution, metabolism, and excretion) propesties of caso-
pitant (oral and intravenous formulation) has been published.
Casopitant is a piperazine derivative [ 1-piperidinecarboxamide,
4-(4-acetyl-1-piperazinyl}-N-((1R}-1(3,5-bis(irifluorometh
yhphenyl)-ethyi)-2-(4-fluoro-2-methylphenyl-N-methyi-
(2R 45})-; GW679769] (Figure 1).% In a ferret-model of cis-
platin-induced emesis, GW679769 (casopitant) inhibited
retching and vomiting and reduced nausea-like behaviours
in a dose-dependent manner, > Several clinical trials have
assessed safety, potential interactions and pharmacokinetic

properties of casopitant; however many data is available in

abstract form only.

The pharmacokinetics and brain penetration of casopi-
tant were studied in the ferret-model of cispiatin-induced
emesis. Following a single intraperitoneal dose, radioactive
labeled casopitant (}*C] casopitant) was rapidiy absorbed,

with plasma and brain concentrations being approximately

equal at two hours post-dosing. [“*C] casopitant was found
in the brain as the parent compound and two major oxidative
metabolites {M1 and M2}, accounting for approximately
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Casopitant

Figure | Structure of casopitant.

76%, 19%, and 3% of the radicactivity, respectively;
suggesting that the pharmacologic activity of casopitant in
the ferret is largely attributable to the parent compound.®
An in vitro receptor binding affinity study describes, that
casopitant possesses a high affinity for brain NK receptors
in the ferzet.?

Because casopitant is intended to be administered in
combination with a 5-HT,-receptor antagonist and because
therapeutic synergy has been observed with this combina-
tion in the ferret, a drug interaction study was conducted.®
Following co-administration of ondansetron and casopitant
in ferrets, no alteration of disposition of either agent was
seen. A synergistic antiemetic activity was demonstrated,

propesing complementary mechanisms of phanmacologic

actions of the two agents.*® No information about animal
toxicity was described in the studies above.

Clinical studies

Pharmacokinetic and pharmacodynamic aspects (PK/PD)
of casopitant were assessed in two phase I trials (2802 PK.
samples from 765 subjects) in patients undergoing treatment
with moderately and highly emetogenic chemotherapy (MEC
and HEC). In addition to ondansetron and dexamethasone,
patients received placebo; 50-, 100-, or 150 mg daily of oral
casopitant for three days; or a single oral dose of 150 mg
casopitant, starting prior to chemotherapy on day 1. The dis-
tribution of casopitant follows a two-compartment first-order
model, and the oral absorption was in general rapid, however
30% of subjects exhibited delayed and slow oral absorp-
tion. Oral clearance was 17.4 L/h/70 kg, displaying a large
intersubject variability (72%). Body weight was idensified

as a significant covariate of casopitant clearance and central
volume of distribution. Further, it was shown that iow
casopitant area under the curve (AUC) in patients receiving
HEC increased the risk of emesis in some patients, suggesting
that high concentrations of casopitant during the first 24 I
may be important for adequate phannacological response.
Oral casopitant administered as a single dose of 150 mg on
day 1, or followed by 50 mg doses on days 2 and 3, seem
to provide adequate receptor occupancy and prevention of
CINV associated with MEC and HEC Y

A PK/PD study analyzed data (1637 PK samples from
562 subjects) from a phase I trial in which casopitant was
evaluzted for the prevention of PONV. Patients were female
and undergoing surgery and at high risk for PONV. In addi-
tion to ondansetron, patients received placebo; 50, 100, or
150 mg single oral doses of casopitant prior to surgery. In
this study oral clearance was 24.4 L/h/70kg, displaying
moderate intersubject variability (48%). Body-weight was
also identified 2s a significant covariate of casopitant central
volume of distribution, but not of clearance. For the treatment
of PONV in high-risk patients, a dose of 30 mg casopitant is
suggested o be the minimally effective dose.®

Casopitant is a subsfrate and weak-to-moderate
inhibitor of CYP3A4.% Based on the role of CYP3A4 in

 the metabolism of several antiemetic drugs, pharmaco-

kinetic interactions between casopitant, dexamethasone
(substrate and inducer of CYP3A4) and ondansetron (imixed
CYP substrate} were assessed in a two-part, three-period,
single-sequence phase I study in 44 healthy adult subjects,
The study. aimed at investigating possible changes in bio-
availability of casopitant, ondansetron and dexamethasone,
when these agents are co-administered. In Part 1, which was
representative of a three-day regimen for the prevention of
CINV resulting from HEC, subjects received oral casopi-
tant {150 mg, day 1; 50 mg, days 2--3} in regimen A; oral
dexamethasone (20 mg, day 1; 8 mg twice daily, days 2-3)
and IV ondansetron (32 mg, day 1) in regimen B; and oral
casopitant (150 mg, day 1; 50 mg, days 2-3), a reduced
dose of ora! dexamethasone (12 mg, day 1; 8 mg once daily,
days 2-3), and I'V ondansetron (32 mg, day 1) in regimen C.
In Part 2, which was representative of a three-day regimen
for the prevention of CINV resulting from MEC, subjects
received oral casopitant {150 mg, day 1; 50 mg, days 2-3) in
regimen D; IV dexamethasone (8 mg, day 1; 8 mg twice daily,
days 2-3) and oral ondansetron (8 mg twice daily, day 1)
in regimen E; and oral casopitant (150 mg, day 1, 50 mg,
days 2-3), IV dexamethasone (8 mg, day 1; & mg twice daily,
days 2--3), and oral ondansetron (8 mg twice daily, day 1)
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inregimen F. Blood samiples for PK. analysis were collected
at fixed times. The pharmacokinetic results of the Part 2
regimens demonstrated a 28% increase in mean casopitant

AUC on day 1, when casopitant was co-administered with-

12 1ng oral dexamsthasone and 32 mg ondansetron compared
to casopitant administered alone. Further, i was shown that
on Day 1, the lower dose of dexamethasone (12 mg) as
used in regimen C resulted in a lower mean dexamethasone
AUC and maximum concentration (C__ 3, by 17% and 35%,
respectively, when compared to dose regimen B (20 mg
of dexamethasone). Dose normalization of the pharmaco-
kinetic parameters showed that casopitant increased the

" AUC of oral dexamethasone by 39%. After three days of

co-administration, AUC resulting from § mg once daily of
orzl dexamethasone combined with 50 mg oral casopitant
was similar to that resulting from 8 mg twice daily of oral
dexamethasone alone. Plasma exposures of 32 mg ondanse-
tron were not affected by co-administration with casopitant.
The results of Part 2 showed a 16% increase in mean caso-
pitant AUC on day 1, when casopitant was co-administered

- with 8 mg oral dexamethasone and 8 mg ondansetron twice
. daily, compared to casopitant administered alone, Asto dexa-

methasone an increase in AUC day 1 by 21% was observed
when dexamethasone (8 mg) was co-administrered with
150 mg casopitant and § mg ondansetron twice daily. The
pharmacokinetics of ondansetron in Part 2 was not altered

“by coradmidistration with” cadopitant. All doge rephmens

were generally well tolerated, with headache and dizziness
being the most commonly reported adverse events (AEs). In

_ conclusion, the study suggests a reduction in dexamethdsone

dose of 40%—50%, when repeat-dose oral dexamethasone is
to be co-administered with oral casopitant, whereas there 18
ne need to change the dose of ondansetron or cagopitant.
In another phase I, two-part, two-period study, the effect
of casopitant on the pharmacokinetics of two 5-HT,-RAs,
dolasetron and granisetron, was investigated. Dolasets‘on

is reduced to its active metabotlite, hydrodolasetron, which -

is metabolized by CYP2D6 with minor involvement of
CYP3A4. Plasma exposures of hydro-dolasetron are usually
increased approximately threefold in CYP2D6 poor metabo-
lizers (PMs) as compared to extensive metabolizers (EMs),
For CYP2D6 PMs, CYP3A4 is likely to play a larger role-n
the clearance of hydrodolasetron, and these subjects may be
more sensitive to co-administration of inhibitors of CYP3A4,

such as casopitant. Granisetron is primarily metabolized -
- by CYP3A4 with a minor contribution from CYP1A L. Atotal -
~of 18 subjects, (nine were CYP2ZD6 EMs and nine were

CYP2D6 PMs), received oral dojasetron 100 mg days 1-3

(period 1), and 5-14 days later the same dose of delasetron
combined with oral casopitant 150 mg day 1, and 50 mg days
2--3 {period 2). The granisetron cohort (19 subjeots) received
oral granisetron 2 mg days 1-3 (period 1), and 5=14-days
later combined with oral casopitant 150 mg day [, and 50 mg
days 2-3 {period 2). Blood samples for PK analysis were
collected at fixed times. The largest changes in hydrodolas-
etron exposure after coadministration with casopitant were
seen in CYP2IX6 EMs, with a 24% increase in hydrodolas-
etron AUC on day 1 and 30% increasein C ondays 1 and 3,
All other changes in hydrodolasetron exposure were <<20%,
and granisetron exposure was not altered to any relevant
extent (<2 11%). None of the changes observed are considered
clinically meaningful. Coadministration of casopitant with
dolasetron or granisetron was well tolerated.

In a phase I trial, the effect of casopitant on the PK.and PD
of steady-state warfarin in healthy adults was studied. fn vitro
studies had shown that cagsopitant is a dose and duration-
dependent inhibitor of CYP3A4, and a moderate inducer of
CYP2C9. These enzymes are important in the metabolism of
warfarin. Subjects received warfarin and were randomized
to receive either casopitant, 150 mg day 1, 30 mg days 2 and
3, and warfarin, days 110, or casopitant, 60 mg daily, and
warfarin, days 1-14. When casopitant was administered for
three days, there was no significant alteration in steady-state
C,.. and AUC of R- and S-warfarin. In the other regimen
R- and S-warfarin AUCwus incredsed 1.3 #ud-1.27-fold;
respectively. However, steady-state international normal-
ized ratio (TNR)} was not significantly affected with either
regimen.® '

A number of other studies have addressed the role of
CYP-enzymes and drug-interactions with casopitant. These
studies enrolled a fimited number of patients, but it seems
likely that casopitant can be administered safely with drugs
metabolized by CYP3A4, such as cyclophosphamide and
doeetaxel. 37 Vinorelbine and etoposide, (likely to be
co-administered with cisplatin), are metabolized by CYP3A,
potentially leading to increased plasma levels of these agents

when co-administered with casopitant. Oral contraceptives -

are also metabolized by CYP3A-enzymes. Co-administration

. of casopitant and cral contraceptives may result in lower

levels of the hormones, causing the oral contraceptives to be
an uncertain method of contraception when co-administred

with casopitant. No data on these potential interaction risks -

have been published.

Ketoconazole is a strong CYP3A4 inhibitor, A phase 1
stady characterized the effect of ketoconazole on the PK
of casopitant, demonstrating a four- to six-fold increase
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in casopitant exposure. However no safety concerns were
noted.’”® Yet another phase I study was conducted to investi-
gate the potential of casopitant to prolong the QTe¢ interval
in supratherapeutic doses and when combined with keto-
conazole. Compared with placebo, no significant impact on
QTc was observed.®

No available data has been published as concerns; oral
absorption fraction, influence of concomitant food conswmp-
tion, half-life, or percentage of NK, receptor occupancy
needed for optimal efficacy of casopitant.

Cim[cal development

The clinical development of casopitant in preventmg CINV
comprises phase I, phase 1T, and phase HI frials. In the section
above phase I trials were described. Phase II and phase 11T
trials handle documentation for casopitant in the prevention
of CINV in patients receiving MEC and HEC, respectively.

Phase Il trials

Patients treated with MEC

A large phase II, multicenter, randomized, double-blind,
placebo-controlled, dose-ranging,. parailel group trial,
evaluated the addition Gf@;}?@standard prophy-
laxis (ondansetron plus dexami&thasone) in patients receiv-
ing MEC.® Primary endpoints were rates of complete
response (CR), defined as no vomiting or retching, no

use of rescue antiemetics and ne premature’ withdrawal -

during the first 120 hows after initiation of MEC; and no
significant nausea (SN), during the first 120 hours after
initiation of MEC. The MEC regimens used were: cyclo-
phosphamide (500—1500 mgAn®) with another unspecified
MEC; cyclophosphamide (750-1500 mg/m?) alone; oxali-
platin {=8&5 mg/m?); doxorubicin (=60 mg/m?); epirubicin
{=90 mg/m?); or carbopiatin AUC = 5. Patients were strati-
fied by gender and taxane use. 719 patients were randomized
to six'anns; arms 5 and 6 being exploratory. In addition to
ondansetron 8 mg twice-daily day 1-3 and dexamethasone
8 mg IV day 1, Patients in armus 1-5 received either placebo,
casopitant 50 mg daily days 1-3, casopitant 100 mg daily days
1-3, casopitant 150 mg daily days 1-3, or casopitant 150 mg
day 1. Patients in arm 6 received ondansetron 16 mg daily
days 1-3, dexamethasone 8 ;g day 1 and casopitant 150 mg
daily days 1-3. CR {120 h) was achieved in 81% of patients
receiving S0 mg casopitant, compared to 70% in the control
arm (p=0.0410). CR (120 h) rates for the 100 mgand 150 mg
casopitant anms were 79% and 85%, respectively (p =0.1092,
(.0124). There were no significant differences among groups
in the rates of CR (24 h) or no SN. The exploratory arm 5,

casopitant 150 mg day 1, was of particular interest, with CR
(120 h} rate and no SN rate of 80% and 66%, respectively,
in arm 6 the figures were 34% and 70%. The antiemetic
regimens were well tolerated, with nausea, fatigue and neutro-
penia being the most common side effects.™

A subgroup analysis from the phase I trial examined the
antiemetic efficacy in patients (n = 124} with gastrointestinal
cancers receiving oxaliplatin = 85 mg/m?. The majority were
diagnosed with colorectal cancer (90%). CR was achieved
in 83%, 76%, and 86% in the three casopitant arms (50 mg,
100 mg, and 150 mg, respectively), compared to 61% in the
control arm. Although one should be cautious with interpre-
tation of data of a small subgroup analysis, CR rates were
similar with those of the complete-dataset.®

Safety and efficacy o casopatw)mmc n with breast
cancer, was considered 1 #nother subgroup analysis
of the phase II trial. Patients (n = 176} received one or

“more of the following regimens: cyclophosphamide (C)

(5001500 mg/m?) with another unspecified MEC: ¢yclo-
phosphamide (7501500 mg/m?) alone or with another
minimally emetogenic agent; doxorubicin (A) (=60 mg/m?);
or epirubicin (E) (=90 mg/m?). The majority received a
combinsation of AC or EC (n = 102) or a taxane (n = 37).
This subgroup analysis found that CR rates were similar
to the overall response profile. The antiemetic reg;jjﬁéns
were generally well tolerated. Nausea (24%), alopecia
(17%], neutropenia (16%), anorexia (13%), and fatigue
{12%), were the most commonly reported side effects in
this patient group.*

Patients treated with HEC

Another phase 1T trial examined the antiemetic efficacy of
casopitant in addition to standard antiemetic prophylaxis
in patients receiving cisplatin (270 mg/m?®) day 1.9 It was
conducted as a multicenter, randomized, double-blind,
placebo-controlled, dose-ranging, parallel group study.
Patients (n=493) were stratified by perder and randomized
among six arms. All patients received ondansetion 32 mg
IV day 1 and dexamethasone PO day 1-4. The casopitant
dosesin arms 2, 3; and 4 were the same as in the phase [T, MEC
study (50 mg, 100 mg, and 150 mg daily days 1--3) and com-
pared to placebo in arm 1. Arms 5 and 6 were exploratory with
casopitant 150 mg day | and aprepitant (125 mg day ! and
80 mg day 2--3), respectively. As in the MEC study, resalts
demonstrated that casopitant significantly improved the CR
(120 h) rates. CR (120 ) was achieved in 76% of patients
receiving 50 mg casopitant compared to 60% in the control

arm. CR (120 h} rates for the 100 mg and 150 mg casopitant

Therapeutics and Clinical Risk Management 2009:%

Appendix C

submIt your ManUSCrpt o p s, ot

379

Dovepze

247



Rublmann and Herrstedt

Dovepress

o and 77%, respectively. Again it was revealed
that£asopitant ddministered as a single dose, 150 mg day 1,
resulted i a similar high response rate, 75%. The CR {120 h)
was 72% for the three-day aprepitant regimen. The preven-
tion of emesis in the 24 hours after cisplatin was similar in
all groups with CR rates in the range of 86%~96%. Again
the addition of casopitant to standard prophylaxis was well
tolerated. Neutropenia, nausea and hiccups (=£17%) ) were
the most common side effects reported.®

" The phase 1I studies indicated that a single dose of
casopitant 150 mg was as gooed as a three-day regimen. Further-
more no evident dose-efficacy correlation was observed

(although casopitant 50 mg and 150 mg was superior to
casopitant 100 mg in the phage [I MEC trail, as the latter was
insignificant). Emergence of the intravenous formulation of
casopitant and the results from the phase II trials contributed
to the design of the phase HI trials.

Phase Il trials

Patients treated with MEC

The phase 11T, MEC study was a multinational, double-blind,
placebo-controlled trial 4% Patients (n= 1933, 95% diagnosed

with breast cancer} received a regimen consisting of an
anthracyeline plus cyclophosphamide (AC). In addition to
antiemetics in the control arm (dexamethasone 8 mg IV day |
and ondansetron 8 mg twice daily PO day 1-3) patients were
randomized to receive either placebo (control) or one of three
dosing regimens: casopitant 150 myg PO day 1; casopitant
150 mg PO day | and 50 mg PO day 2-3; or casopitant
90 mg IV day 1 and 50 mg PO day 2-3 (Table 1). Therapy
was continued for up to four cycles. The primary endpoint
was CR rate (120 h), defined as no vomiting or retching,
ne use of rescue antiemetics and no premature withdrawal
during the first 120 hours after initiation of chemotherapy. All
casopifant anms were superior to the control arm as concerns

" CR rates. In the group of patients receiving the singie oral

dose of casopitant, CR (120 k) was 73% as compared to 59%
in controls {p << 0.0001 for all treatiment arms) in the first
treatment cycle (Figure 1), and the improvement appeared
to be maintained through cycles two to four. An iniprove-
ment was also demonstrated for the secondary endpoint,
no vomiting. Similar observations were noticed for the
group receiving casopitant 150 mg PO day | and 50 mg PO
day 2-3, with CR {120 h) at 73%.%* Finally, patients in the

Table 1 Dose regimens, complete response (CR), and no emesis (EE) of phase ! and phase 1l clinical trials in patients receiving MEC

or HEC

Clinical trial Study arm ‘ . CR (120} No EE (120)

‘Phase 1|, MEC Conzrol regimen: Ond 8 mg bid D13 + Dex § m‘gni\/ o]l 0% NA
Cas 50 mg DI-3 + Contrel regimen B81% . NA
Cas 100 mg D13 + Conwol regimen 79% NA
Cas 150 mg D1-3 + Control regimen 85% NA
Cas 150 mg D1 + Conzrol regimen 80% NA
Cas i50 mg D=3 + Ond 16 mg D1-3 4 Dex 8 mg IV D1 84% NA

Phase Il HEC Control regimen: Ond 32 mg IV O + Dex D14 60% NA
Cas 50 mg D1-3 + Control regimen 76% . NA
Cas 100 mg D{-3 + Centrol regimen 86% NA
Cas 150 mg D13 + Control regimen 7% NA
Cas 150 mg D1 + Contrall regimen 5% NA
Aprep 125 mg D1, 80 mg D23 + Control regimen 2% . NA

Phase i, MEC Coneral regimen: Ond 8 mg bid D (-3 + Dex 8 mgiv DI 55% 63%
Cas 150 mg D1 + Conwrol regimen 73% 80%
Cas 150 mg D1, Cas 50 mg D2-3 + Control regiman 3% 8i%
Cas 90 mg IV DI, Cas 50 mg D2-3 + Contrel regimen 4% 78%

Phase I, HEC Control regimen: Ond 32 mg IV D1+ Dex 20 mg DI, Dex 8 mg bid D24 66% 68%
Cas 150 mg DI + Control regimen® ' 86% 85%
Cas 90 mg IV D, Cas 50 mg D2-3 + Controf regimen® 80% 83%

Notes: *Ond 32 mg iV D1 + Dex 12 mg D1, Dax 8 mg bid D2-4**0ad 32 mg IV D |+ Trex 12 mg DI, Dex B mg D24,
Abbreviations: Aprep,aprepitant; CR, no emesls and o need for rescue antemetics for 0~1 20 hours:bid, twice dafly: Cas, casopitant, £, day (s} Dex. dexamethasone: HEC, highly
emetogenic chemotherapy: IV, intravencus; MEC, mederately emetogenic chemotherapy; NA, not available; Ne EE, no emetic episodes for 0-120 hours; Ond, ondansetron,
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IV/PO group experienced improvement of emesis over the
first 120 hours after MEC. CR (120) was increased to 74%
versus 59% in the control group, and again improvement
was maintained in repeat cycles of MEC.* No significant
differences in protection from nausea was seen. There were
a0 differences in distribution and occurrence of side effects
amorg the groups. Neutropenia (with sequelae at 3% inci-

dence were seen in all anms), alopecia, fatigue, leukopenia
and constipation were the most commonly experienced side-
effects; there were only few reports of injection site reactions,
and these were seen slightly more frequently in the I'V/oral
group.®* 1t is noteworthy that casopitdnt administered as
a single oral dose exhibits similar efficacy as the three-day
[V/oral dose regimen. '

Patients treated with HEC

The phase IIl, HEC trial was conducted to assess the impact
of casopitant, when used in combination with ondansetron
and dexamethasone as compared to ondansetron and dexa-
methasone alone. ¥ 8§10 patients received cisplatin-based
chemotherapy in a dose of 270 mg/m? and participated
in-a maximum of six ecycles, The study was designed as
multinational, double-blind and placebo-controlled. The
control regimen consisted of ondansetron 32 mg IV plus
dexamethasone 20 mg PO day 1, and dexamethasone § mg
PO twice daily day 2—4 (Table 2}. Patients were randomized
to the control regimen or one.of twa experimental arms; a
single dose of casopitant 150 mg PO; a three-day IV/oral
dose, consisting of casopitant 90 mg IV day | and casopitant
50 mg PO day 2-3. The primary endpoint was compiete
response in the first 120 hours (CR, 120 h) after initiation
of HEC. In the casopitant 150 mg PO day 1 arm a statisti-
cally significant increase of 20% (86% vs 66% in controls,
p = (.0001) in the number of patients with CR (120 h) was
obtained (Figure 2), and this was maintained over multiple
cycles. For the HEC regimen casopitant also demonstrated

“Fable 2 Antiemetic regimens in the phase [}, HEC trial®

efficacy with regard to several secondary endpoints: CR
{24 h) rates were 95% and 88% for the casopitant 150 mg
and control groups, respectively (p = 0.0044); and interest-
ingly improvements in no significant nausea (ro SNJ, no
nausea (NN) and no vomiting (NV) for both the acute and
delayed phases, were observed as well.* Casopitant given
as a three-day T'V/oral dose regimen also demonstrated to be
superior to the control arm. CR (120 h) was achieved in 80%
of patients (p = 0.0004) and CR (24 h) was 94% in this group
{p=0.0165), moreover efficacy was maintained over multiple
cycles. Again clinically meaningful improvements were
observed for no SN, NN, or NV.% Casopitant was generally
well tolerated. The most frequently reported side effects were
neutropenia, leukopenia and anernia occurring with similar
frequency in the experimental- and control arms.*7

Quality of life

Using the Functional Living Index — Emesis (FLIE) ques-
tionnaire,* a sub-study addressed quality of life in patients
receiving HEC and the casopitant antiemetic regimens, as
described in the phase I HEC study. The primary end point
was no impact on daily life (NIDL) defined as a total FLIE
score >108. In the study 79% of patients in both casopitant
arms met the NIDL criferia compared to 65% in the control
arm (p = 0.0005 for single dose, p = 0.0003 for a three-day
regimen), demonstrating that casopitant, when added to

both nausea and vomiting on daily life activities in patients
receiving cisplatin-based HEC.#

Conclusion _

Casopitant is a novel NK, receptor antagonist and second in
the class of antiemetics that acts to antagonise the emeto-
genic effect of substance P. Casopitant has now completed
phase I trials for prevention of CINV, The drug acts as a
substrate and a weak-to-moderate inhibitor of CYP3A4.%

Day 1 Day 2 Day 3 Day 4
Controt ond 32 mg IV
dex 20 mg PO dex 8 mg bid dex 8 mg bid dex. 8 mg bid
cas placebo
Single dose oral ond 32 mg IV
dex 12 mg PO dex 8 mg bid dex 8 mg bid dex 8 mg bid
cas 150 mg PO
3 Day ivioral ond 32 mg iV
dex i2 mg PO dex 8 mg PO dex 8 mg PO dex 8 mg PO
cas 90 mg IV cas 50 mg PO s 30 mg PO

Abbreviations: ond, ondansetron; dex, dexamethasone; tas, casopitant; bid. twice daily; PO, oral: IV, intravenous.
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Figure 2 Patients (%) with complete response (120 h} in the phase i}, HEC trial*

Hence the early clinicai development of casépitant is
characterized by several phase I studies addressing potential
drug-drug interactions and toxieity. 3 Overall, casopitant
co-zdministered with ondansetron and dexamethasone,
warfarin, cyclophosphamide, docetaxel, dolasetron, or
granisetron caused no toxicity.**-® Nor the four- to six-fold
increase in casopitant exposure when co-administered with
the strong CYP3 A4 inhibiter, ketoconazole, caused any safety

formulation of casopitant became available before initiation
of phase I studies. Consequently, the two large phase HI
trials investigating patients receiving MEC and HEC, respec-
tively, included beth oral and infravenous dose regimens of
casopitant. In both the phase III MEC and HEC studies, ail
casopitant arms {150 mg single oral dose, three-day 1V/oral
and three-day oral) demonstrated statistically significant
improvement in complete response rates over the first
120 hours compared to ondansetron plus dexamethasone
alone.** An important finding was that the single oral dose
of casopitant 150 mg proved to be as efficient as the three-
day regimens, and all regimens seemmed to protect patients
against emesis in the same order as seen in previous stadies
with aprepitant.*?

No unexpected side effects have been described i
phase {I-HI studies (only abstract publications available).
Of particular interest is the low degree of neutropenia with
or without fever. As mentioned, a potential risk of febrile
neufropenia will be co-administration of casopitant with
agents like vinorelbine and etoposide, because these are
metabolized through CYP3A4,

The role of the NK, receptor antagonists is further
established with the results of the casopitant studies. Drugs
in this class of antiemetics are effective in reducing emesis
induced by both MEC and HEC, and have a significant but
less pronounced effect against nausea from HEC. Cuarrently

¢oncerns, but"should of course be taken into consideratiosn ~—#prepitatt 1§ recommended by the guidelines for preven-

if co-administration of these drugs are indicated. Furthermore
casopitant in this combination did not cause any signifi-
cant {mpact on QTe interval %% Although casopitant and
dexamethasone is a safe combination, it is recommended
that dexamethasone dose should be reduced by 50%, when
repeat-dose oral dexamethasone is to be co-administered
with casopitant.? -

The primary aim of the two-pliase\T trials’” was finding
of the appropriate dose @@r phase I studies. In
the phase II, MEC trial doses of casopitant 50 mg, 100 mg,
and 150 mg on days i3 plus antiemetics as in the control
ann, were compared to the control arm {ondansetron and
dexamethasone). All dose reglimens proved to be statistically
significant superior to the controk regimen. Furthermore the
single oral dose of casopitant 150 mg (exploratory arm)
seemed fo possess antiemetic efﬁcacj in the same size as

the three-day regimens. Similar results were demonstrated .

in the phase IT, HEC trial. All doses were well tolerated and
. the most common side-effects experienced by patients in
the two phase 11 trials were; nausea, alopecia, neutropenia,
" pausea, anorexia, hiccups, and fatigue ** An intravenous

tion of CINV in patients receiving HEC and in patients
receiving MEC including an anthracycline plus cyclophos-
phamide. % The antiemetic guidelines of the Multinational
Asgsociation of Supportive Care in Cancer (MASCC) and
those of the European Society for Medical Oncology (ESMO)
will be updated in a meeting in June 2009. This update
should take into constderation the results of the phase III
casopitant trials.
Casopitant has also been investigated for the prevention
of PONV.* Future trials should explore other indications
~ for casopitant such as patients receiving radiotherapy with
or without concomitant chemothé;apy.

Disclosure _
The authors report no conflicts of interest in this wozk.

References
1. Coates A, Abraham 5, Kaye SB, ct al. On the receiving end — patient
© perception of the side-effects of cancer chemotherapy. Eur J Cancer
Clin Oncol. 1983;19:203-208, C '
2. Griffin AM, Butow PN, Coates AS, etal On the receiving end. V!
Patient perceptions of the side effects of cancer chemotherapy in 1993, |
Ann Oncol. 1996,7:189-195. '

subsnlt your manusarlpt b dovepr s cons

382

BPaovepress

Therapeutics and Clinical Risk Management 2009:5

Appendix C



Doveprass

Casopitant in chemotherapy-induced nausea and vomiting

5

Gralia RI, liri LM, Pisko SE, et al, Antiemetic efficacy of high-dose
metoclopramide: Randomized frials with placebo and prochlorperazine
in patients with chemotherapy-induced nausea and vomiting. N Engl J
Med. 1981;305:905-909.

. Italian Group for Antiemetic Research. Ondansetron + dexamethasone

ve metoclopramide + dexamethasene + diphenhydramine in prevention
of cisplatin-induced emesis, Lancer, 1992;340:96-99,

. Marty M, Pouillart P, Scholl 8, et al. Comparison of the 5-hydroxy-

tryptamine?d (serotonin) antagonist {GR 38032F) with high-dose
metoclopramide in the control of cisplatin-induced emesis. N Engl J
Med. 1990;322:816-821.

. Hesketh PJ, Grunberg SM, Gralla R, et al. The oral nevrokinin-1 antago-

nist aprepitant for the prevention of chemotherapy-induced nausea and
vorniting: 2 multinational, randomnized, double-blind, placebo-controlled
tria} in patients receiving high-dose cisplatin— the aprepitant protoccl 052
study group. J Clin Onreol, 2003;21:4112-4119,

. Poli-Bigelli $, Redrigues-Pereira ], Carides AD, et al. Addition of the

Neurokinin 1 receptor anlagonist aprepitant to standard antiemetic
therapy improves confrol of chemotherapy-induced nausea and vomiting.
Cancer, 2003;97:309G-2098,

. Warr DG, Hesketh PY, Gralla R, et al. Efficacy and tolerability of

aprepitant for the prevention of chemotherapy-induced nausea and
vomiting in patients with breast cancer after moderafely emetegenic
chemotherapy. J Clin Oncol. 2005;23:2822-2830.

. Schmoll B, Aapro MS, Poli-Bigelii §, et al. Comparison.of an apre-

pitant regimen with a multiple-day ondansetron regimen; both with
dexamethasone, for antiemetic officacy in high-dose cigplatin treatment.
Ann Oncol. 2006;17: 10001006,

. Peroutka 8J, Snyder SH. Antiemetics: Nevrotransmitter receptor bind-

ing predicts therapeutic actions. Lancet. 1982;1(8273):658-659.

. Borison HL, McCarthy LE. Neuropharmacology of chemotherapy-

induced emesis. Drugs. 1983;25:(Suppl 1):8-17.

. Andrews PLR, Rapeport WG, Sanger GJ. Neurepharmacology of

emesis induced by anti-cancer therapy. Trends Pharmacol Sei. 1988;
9(9):334-341,

. Miner WD, Sanger G, Turner DH. Bvidence that 5-hiydroxytryptamine3

©_receptors mediate cytotoxic drug and radiation-evoked emesis.

20.

21

22.

23,

24,

Br.J Cancer, 1987; ;56(2): 155-162.

. Von Euler US, Gaddum JH. An vnindentified depressor substance in

certain tissve extracts. J Phpsiol (Lond). 1931;74-87.

. Chang M, Leeman SE. Isolation of sialogogic peptide from bovine

hypothalamic tissue and its characteristic as substance P. J Biol Chem.
1970;245:18:4784-4790.

. Maggi CA. The mammalian tackykinin receptors. Gen Pharmac,

1995;26:5:91 1-944,

. Carpenter D3, Briggs DB, Strominger N. Peptide-induced emesis in

dogs. Befuev Brain Res, 1984,11(33277-281.

. Andrews PLR, Bhandari P. Resinferatoxin, an ultrapolent capsatcin

anzlogue, has anti-emetic properties in the ferret. Newropharnacology.
1993;32:8:799~-806.

. Tattersall FD, Rycroft W, Francis B, et al. Tachykinin NK, receptor

antagonists act centrally to inhibit emesis induced by the chemo-
therapeutic agent cisplatin in the ferret. Neuropharmacology. 1996;35:
1121-112%.

Diemunsch P, Grélot L. Potential of substance P antagonists ag anti-
emetics. Drugs. 2000;60:533-546,

Snider RM, Constantine JW, Lowe TILTA, etal. A potent nonpeptide
antagonist of the substance P (NK.) receptor. Science. 1991;251:435-437.
Bountra C, Bunce X, Dale T, et al. Anti-emetic profile of a non-peptide
neurckinin NK,, receptor antagonist, CP-99,994, in ferrets, Bur J
Pharmacol, 1993;249:R3-R4,

Tattersall FD, Rycroft W_ Hargreaves RJ, Hill RG. The tachykinin NI
receptor antagonist CP-99,994 attenuates cisplatin induced emesis in
the ferrel. Eur J Pharmacol. 1993;250:R5-R6.

Gardner CJ, Twissel]l DY, Dale TS, et al, The bread-spectrom anti-emetic
activity of the novel non-peptide tachykinin NK, receptor antagonist
GR203040. Bir J Pharmeacal, 1995;116:3158-3163.

5.

26.

27.

28.

29.

30

31

32.

33.

34,

35,

36.

37

38.

39.

49.

Minarai M, Ende T, Yokota H, et al. Effects of CP-99,994, a tachykinin
NI, receptor antagonist, on abdominal afferent vagal activity in ferrets:
evidence for involvement of NK, and 5-HT, receptors. BurJ Pharmacol,
2001,428:215-220,

Minthorn E, Mencken T, King AG, et al, Pharmacokinetics and brain
penetration of casopitant, a petent and selective neurokinin- receptor
antagonist, in the ferset, Drug Metad Dispos. 2008;36:1846-1852.
King A. Bvaluation of the NK, receptor antagonist, GW679769, in
cisplatin-induced acute and delayed emesis in the ferret. Support Care
Cancer. 2005;13:401-483: Abs 04-030.

King A. Comparison of anti-emetic and peri-emetic behaviours of NK,
receptor antagonist GWG79769 and aprepitant i the ferret. Support
Care Cancer. 2005;13:401-483: Abs 04-031.

King A. Complete rescue from established emesis by the NX, receptor
antagonist, casopitant mesylate, in cisplatin-induced delayed emesis in
the ferret. J Clin Oncol 2006,24(Suppl 18):Abs 18601.

Gagnon RE, King AG. Co-administration of ondansetron and casopi-
tant mesylate, a novel NX| receptor anlagonist, resulls in augmented
anfi-emetic aciivity in the ferret. J Clin Oncol. 2006;24(Supp! 18):
Abs 18608,

Johnson BM, Hoke JF, Bandekar R, Levin J, Russo MW, Phanmacoki-
netics and pharmacodynamics (PK/PDY) of casopitant, an NK|1 receplor
antagonist, in patients undergoing freatment with moderately and highiy-
emetogenic chematherapy. Clin Pharmaco! Ther. 20078 1(Suppl 1)
Abs PIE30.

Johnson BM, Hoke JF, Bandekar R, Blackbursn LM, Levin J, Russo MW.
Casopirant for the prevention of post-operative nausea and vomiting
(PONYV): population phammacokine(ics and pharmacodynamics (PK/PD).
Clin Pharmacol Ther. 2007;81{Suppl 1):Abs PITI2S.

Adams L., folnson B, Ke Zhang, Lin Yue, Kirby L, Stoltz R, Minimal
impact of casopitant, novel nearokinin-1 receptor antagonist, on the
pharmacokinetics of dolasetron and granisetron, Support Care Cancer.
2009;D01 10,1007/500520-008-0572-4.

Johnson B, Adams L, Lu E, et al. Impact of casopitant, 2 novel NE,
ahtagonist, oa the phanmacokinetics of ondansetron and dexamethasone.
Suppert Care Cancer. 2009;DOI 10.1007/500520-008-0571-5,

Blum R, Adams L.M, Johnson BM, et al. Effect of casopitant, a novel
neurokinin-1 (NK )reccptol antagoms{ for prevention of chemotherapy

induced nausea and vomiting (CINV), on the pharmacokinetics (P} -

and pliarmacodynamics (PD) of steady-state warfarin. J Clin OQneol,
2008,26:(Suppl 15):Abs 20587.

Macapinlac M, Biggs DD, Guarine M, folnson BM, Lebowitz PF, Su
S-F. Interim results of an open-label, repeat dose, randomized, crossover
study to investigate safety and pofential pharmacokinelic interactions
between the oral neurokinin-1 receptor antagonist casepitant mesylate
and intravencus cyclophosphamide in cancer patients. Proceedings
of the 29th Annual San Antonio Breast Cancer Symposium. 2006;
Abs 6088,

Adams L, Johnson B, Bauman I, ct al. Effect of oral (po) casopitant, a
novel neurokinin-1 receptor antagonist, on the pharmacokinetics (PK)
and safety profile of infravenous (iv) docefaxel. Proceedings of the
20th EORTC-NCI-AACR Symposium: Molecular Targets and Cancer
Therapeutics. 2008;Abs 396.

Kirby 1.C, Iohnson BM, Adams LM, ¢t al. linpact of strong inhibitors
ar inducers of CYP3A on the pharmacokinetics of casopitant, a novel
NK, receptor antagonist, Poster presented at the American Society for
Health-System Pharmacists meeting;2008.

Iohnson B, Zhang X, Fang L, et al. Use of modeling and simulation in
the Tc assessment of casopitant. Philadelphia, PA: Poster presented
at-American College of Clinical Pharmacclogy 36th Annual Meeting;
September 14-16, 2008,

Amormnwizat W, Albert |, Hansen V1., cf al. Multicenter, randormized,
double-blind, ondaasetron (ond)-controlled, dose-ranging, paralle!
group trial of the neurokinin-1 receptor antagonist (NK, RA} casopitant
mesylate for chemotherapy-induced nausea/vomiting (CIN'V} in patienis
(pts) receiving moderately emetogenic chemotherapy (MEC). J Clin
Oncol. 2006;24:(Suppl 18%:Abs 8512,

Therapeutics and Clinical Risle Managerment 2009:5

Appendix C

SUDINIT YOUE MARBKCHPL < i

383

251



Ruhbmann and Herrstedt

Doveprress

41,

42.

43.

45,

Hansen VL, Gabrail N, Levin J, Bandelcar R, Herrstedt J. Antiemetic
efficacy of the novel neurckinin-1 (NK, } receptor antagonist, casopitant,
in patients with GI cancers receiving oxaliplatin-based chemotherapy
{OX): Subgroup analysis from a randomized, double-blind, placebo-
controlled phase It trial. Procecdings of the ASCO Gastrointestinal
Cancers Symposium. 2008;Abs 359

Herrsiedt J, Arpomwirat W, Albert [, Hansen VL, Bandekar RR,
Levin J, Grunberg SM. Safety and efficacy of the novel antiemetic
neurokinin 1 (NK|) receptor antagonist, casopitant, in women with
breast cancer {BC) receiving moderately emetogenic chemotherapy
{MEC) ~ subgroup analysis from a randomized, double-bind, placebo-
controtled phase T trial. Proceedings of the 6th Furopean Breast
Cancer Conference (EBCC6). 2008;Abs 492.

Rolski J, Ramlau R, Dediv M, etal. Randomized phase 11 trial of
the neurokinin-1 receptor antagonist (NK, RA), casopitant mesylate
with ondansetron (ondydexamethasone (dex) for chemotherapy-
induced nansea/vomiting (CINV) in patients (pts) receiving highly

‘emetogenic chemotherapy. J Clin Oncol. 2006,24(Suppl 18):

Abs 8513. :

. Grunberg SM, Aziz Z, Shaharyar A, et al. Phase 1II results of a novel

oral neurckinin-1 (NK,) receptor antagonist, casopitant: Single oral
aind 3day oral dosing regimens for chemotherapy-induced nausea
aid vomiting (CINV) in patients {pts) receiving moderately emeto-
genic chemotherapy (MEC). J Clin Oncol. 2008;26:(Suppl 15);
Abs 9540

Aziz 2, Arpornwirat W, Herrstedt J, et al, Phase I results for the

novel neurokinin-1 (NK,} receptor antagonist, casopitant: 3-day
[V/oral dosing regimen for chemotherapy-induced nausea and
vomiting (CINV) in patients (Pis) receiving moderately emetogenic
chemotherapy {(MEC). J Clin Oncol. 2008;26(Suppl 15):2008;
Abs 20512, :

46,

47,

48,

.

50.

51

52,

53,

Grunberg S, Russo M, Bandekar R, Wright O, Camlett I, Herrstedt J,
Phase [l Results of a single oral and a 3-day IV/orai dosing regimen
for the novel neurokinia-1 (NK, ) receptor antagonist, casopitant: in the
prevention of chemotherapy-induced nausea and vomiting (CINV) In
patienss receiving highly emetogenic chemotherapy (HEC). Support
Care Cancer. 2008;16:619-756:Abs ¢1-008.

Strausz J, Rolski I, Aziz Z, et al. Phase III results for the novel
neurokinin-1 (NK ) receptor antagonist, casopitant: 3-day 1V/oral
dosing regimen for chemotherapy-induced nausea and vomiting (CINV)
in patients (Prs) receiving highly emetogenic chemotherapy (HEC).
J Clin Oncol. 2008;26:(Suppl 15):Abs 20585,

Lindley CM, Hirsch ID, O"Neill CV, Transan MC, Gilbert €8,
Osterhaus JT. Quality of life consequences of chemeotherapy-induced .
emesis. Qual Life Res. 1992;1:331--340.

Haiderali A, Bandekar R, Guckert M. Casopitant, a novel neurolinin-1
(NK, ) zeceptor antagonist, improves the quality of life of patientsreceiviag
highly emetogenic chemotherapy (HEC), Support Care Cancer. 2008,
16:619-756:Abs 01-009.

The Antiemetic Subcormmittes of the Multinational Association of
Supportive Care in Cancer {MASCC). Prevention of chemotherapy-~ and
radiotherapy-induced emesis: results of the 2004 Perugia International
Antiernetic Consensus Conference. Ann Oncol. 2006;17.20-28.

Kris MG, Hesketh PI, Somerfield MR, et al. American Society of
Clinicai Oncology Guideline for Antiemetics in Oncology: Update
2006, J Ciin Oncol. 2006;24:2832-2947.

NCCN Clinical Practice Guidelines in Oncology. Antierests v.3. 2008.
Accessed on March 1, 2009. Available fram: hitp:/fwww.neen.org/.
GlaxoSmithKline. Casopitant and zofran to prevent post operative
nausea and vomiting in women. No results available. October 15, 2008.
Accessed on March 1, 2009. Available from: http://ClinicalTrials.
govishow/NCT00334152. :

384

SUbMRIt YOUr Manuscrpt | wiysvalivbieass oo

Doveyaass

Appendix C

Therapeutics and Clinical Risk Management 2009:5

252



Electronic Acknowledgement Receipt

EFS ID: 39058271
Application Number: 15923050
International Application Number:
Confirmation Number: 1686

Title of Invention:

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED

NAUSEA AND VOMITING

First Named Inventor/Applicant Name:

Fabio TRENTO

Customer Number:

140619

Filer:

Clark G. Sullivan

Filer Authorized By:

Attorney Docket Number: HHC002US7 / CO001
Receipt Date: 03-APR-2020
Filing Date: 16-MAR-2018
Time Stamp: 14:49:50

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
343667
1 US7_April2020_Amendment_A yes 15

F.pdf

1e41cdaef0cad036ec0db8276284€77654f3]
8d89

253



Multipart Description/PDF files in .zip description

Document Description Start End
Response After Final Action 5 15
Claims 2 4

Response After Final Action 1 1
Warnings:
Information:

150223
5 Affidavit-traversing rejectns or objectns| US7_April2020_132_Declaratio o 10
rule 132 n.pdf
a98fc282a3f5d 1ae6444b40727821e577 1aky
cddo

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:

226071
3 After Final Co;mderattlon Program US7_April2020_sb0434.pdf o 2
Eques fa18f27ff2df2160eecf3055de501d8f8fe3ch|
8e
Warnings:
Information:
2547130
4 Non Patent Literature US7_Apr|I202(c)j_prpend|ces. no 48
p 04a16c478f2c2cAbbe25cfa4a635e8587919
Warnings:
Information:
Total Files Size (in bytes): 3267091

254




This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

255




In re Application:
Fabio TRENTO 2t o
Serial No.:  13/877 462

Filed:

For:

i

(¥

5.

ATTORNEY DOCKET NOL 2327820
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Examiner:  Walter E. Webb
Artinit: 1812

Mareh 31, 2011 Confirmation No.: 5608
Compositions and Methods for Treating

Centrally Mediated Mausea and
Yomiting

B N T T N NV v s

DO NOT ERTER: /W.E.W/

COMBINED DECLARATION OF GIORGIA ROSS! AND CLAUDIO PIETRA
J7CFR §HA32

Cur names are Giorgia Rossi and Claudio Pietra.

We are each of the age of majority and qualified to give testimony (o the matters discussed
herein,

We are cach employees of Helsinn Healtheare SA, the assignee of the above-referenced
application,

For convenience, we will refer to ourselves herein using the third person.

Giorgia Rossi is a Medical Doctor with a degree in medicine from the University of Milan. She
is an inventor for this application and has been actively involved in the clinical development of
& combination drug produst confaining nctupitant and palonosetron since arriving at Helsian
Healthcare in 20035, Giorgia Rossi’s contribution to this declaration, to the exclusion of
Claudio Pletra, is in paragraphs 28 through 36

Claudio Pietra is the Director of pre-clinical studiss at Helsinn Healthcare responsible for all
investigations relating to Helsinn’s drugs other than human clinifcal trials. He has a Master’s
Degree in Chemistry and Pharmaceutical Technigues from the University of Pavia, and has

been responsible for all non-human investigations of palonoseiron and netupitant since arriving
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at Helsinn Healthcare in 2005, Claudio Pietra’s particular contribution to this declaration, (o
the exclusion of Giorgia Rossi, is in paragraphs 10 through 24,

7. Palonosetron is 8 synthetic antagonist of the S-hydroxvirvptamine (5-HT3) receptor, first
described in ULS. Patent Ne. 5,202,303, It is approved for the treatment of chemotherapy
induced nausea and vomiting ("CINV™) resulting from moderately-smetogenic and highly-
emetogenic chemotherapy, as well as post-operative nausea and vomiting (“PONY™

& DNetupitant is a synthetic antagonist of the neurokinin-| receptor (NK-1), first deseribed in U8,
Patent Ne. 6,297.375. Netupitant is not currently approved by FDA. However, Helsinn has
recently completed investigating a combination of netupitant with palonosetron in phase
clinical trials for the treatment of CINY.

9. We have performed or overseen numerous sxperiments and studies involving the combination
of netupitant and palonosstron during Helsinn’s development of this drug, and repont some of
our investigations heresin,

19, One of the most surprising aspects of our research is the synergy observed when netupitant and
palonosetron are combingd to inhibil substance-P response.

{1, This synergistic inhibition of substance-P response iz an important discovery given the role
substance-P plays in emetic pathways implicated in CINV, PONVY, and radiotherapy induced
nauses and vomiting (“RINV™). See Reddy er ol (2008} (ref. A) (reporting complementary
rofes of 5-HT3 and NK-1 signaling pathways in pathogenesis of emstic responss).

12. Qur discoverigs in this area began with research inlo the potential impact of palonossiron
individually on substance-P induced cellular signaling. Because substance-P is the natural
ligand for the NK-1 receptor, and palonosetron is a ligand for the 5-HT3 receptor, we did not
expect palonosetron to have any effect on substance-P response. However, we unexpeciedly
discovered that palonosetron inhibited the substance-P response. Even more surprisingly, we
discovered that other established 5-HT3 antagonists, specifically ondansetron and granisetron,
did not inhibit substance-P response,

£3. The following Figure 1, taken from Stathis ef &/ 3012) (refl B), iHustrates this point:

5463385V
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FIGURE 1

14, As can be seen, granisetron and ondansetron, which are both well-established 3-HT3 receptor
antagonists, had no effect on substance-P induced Ca®" mobilization in NG108-13
neuroblastoma cells. However, when palonosetron was added to the culture medium, the
concentration of substance-P reguived to induce Ca*™" mobilization {the “ECs™) was nearly an
order of magnitude higher,

15, We next tested the combined effect of palonosetron and netupitant against substance-P, In
these experiments, the two molecules exhibited synergy when combined.

16, We first exposed NG108-15 neurcblastoma cells to netupitant and palonosetron at various
concentrations for | hour at 37 °C. After the netupitant and palonosetron were removed from
the cell culture, the culture medium was incubated with substance-P at various concentrations

{3 nM to 1mM) for 1 hour at 37 °C, followed by measurement of Ca”" mobilization,

17, The ECs of substance-P in these experiments is reporied below in Tabls 1.

TABLE |
éﬁhgﬁgﬂm of 3F response i NCIOB-15 colls by netuphant {netu) and paloneselron
palo}

P Antagonisys} ECsq (M) 4 SEM, n

SE only 24032 38
Pius aets {3 n} 2183 3
Phys nety (2 aM) S+3 3
Plus nety { 10 nd} E£08 3
Mus netu {30 b4} 404 30 8
Plus pale (0.2 ni} 24038 3
Flus palo (0.8 oM} 3z0s 3
Plus palo {2 504} 10432 3
Flus palo (6 o} 3845 5
Plus met {3 nhi} phus pals (8.2 ad) 1204 207 7
Plus net {30 nd} plus pals (8 alM) 1041307 5
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{8 As can be seen, netupitant at 1 M did not exhibit any effect on substance-P response, as
measured by ECse. However, as the concentrations of netupitant rose to 3, 10 and 30 nM, we
observed comresponding increases in the effect on substance-F response, with maximal
inhibition observed at 30 oM netupitant.

19. In like manner, palonosetron exhibited a threshold concentration of 1.7 nh at which there was
no effect on substance-P response. However, as the concentration of palonosetron rose to 0.6,
2, and 6 nM, we observed corresponding increases in substance-P inhibition, and maximal
inhibition at § nb.

20, We then combined palonoseiron and netupitant in the same experiment {o determine their
combined effect on substance-F response. Our first experiment was with netupitant {§ nM)
phis palonosetron {02 oMy ~ the highest concenirations we had tested where neither had
inhibited substance-P response individually.

21. As can be seen, this combination displayed a startling level of synergy in these experiments. At
concentrations where neither individual molecule increased the EC:y of subsiance P, the
combination of molecules increased the ECy of substance-P from 2 uM to 120 uM, a sixty-fold

increase in the ECss of subsiance-P. The additive increase should have been zero.

Tod
i~

. Synergy was also observed at the other concentrations of netupitant and palonoseron tested.
As seen from Table 1, 30 nM netupitant by ftself increased the ECsy of substance-F by 38 uM,
from 2 uM to 40 uM. 6 nM palonosetron by iiself increased the EC50 of substance-P by 28
ub, from 2 uM to 30 ud.

23. The additive effect of the two ingredients might thus be expected o be 66 ub (38uM for
nstupitant + 28 uM for palonosetron). However, when we tested the combination, we observed
an increase in ECq to 970 ul, nearly 500-fold.

24, These resulis clearly demonsirate the synergy between palonosetron and netupitant on the
substance-P pathway, and their beneficial activity in emetic conditions mediated by substance-
P, including CINY, PONV and RINV.

25, We understand that the Examiner contends that it would have been obvious to combine

netupitani with palonosetron for the treatment of chemotherapy-induced nausea and vomiting

based on Reddy ef of (2006} {ref. A},

54633953
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26, In particular, we understand that the Examiner contends that Reddy er ol {2006) {ref. A)
describes the combination of aprepitant and a 5-HT3 antagonist for the treatment of CINV, as
well as casopitant and a 3-HT3 antagonist for the treatment of CINV, and that it would have
been obvious o use netupitant and palonosetron in these treatments because netupitant
aprepitant, and casopitant are all NK-~1 antagonists, and palonosetron is a 5-HT3 antagonist.

27. However, GlaxoSmithKline has discontinued iis development of casopitant due to foxicity
issues {see Press Release ref. C).

28. In addition, we have generated unexpectedly superior results when using netupitant against
CINY instead of aprepitant. In particular, we have observed an unanticipated statistically
significant effect against naussa from the combination of netupitant and palonosetron that has
not previously been observed in clinical studies involving the combination of aprepitant with
ondansetron or aprepitant with palonosetron.

29. As seen below in Table 2 columns 1 and 3, the combination of netupitant with palonosetron
produced statistically significant relief against nausea in Helsinn’s clinieal trials, protecting
patients from nausea whether they received highly emetogenic chemotherapy ("HEC™) or
moderately emetogenic chemotherapy ("MEC™).

30. The combination was cspecially effective at protecting patients from significant nausea in
response to HEC,  As can be seen in column 1, the combination of netupitant with
palonosetron, when compared to palonosetron alone, produced statistically significant relief
against significant nausea during the acute phase of HEC-induced CINVY, the delayed phase of
HEC-induced CINY, and the overall phase of HEC-induced CINV,

31. When compared to palonosetron alone, the combination of netupitant with palonosstron also
produced statistically significant relief against nausea in the delayed phase of HEC {column 1),

and against significant nausea in the overall phase of MEC {column 3).

152
[

. I contrast, as can be seen from columns 2, 4, 4a and 7, in five separate controlled clinical trials
the combination of aprepitant and ondansetron did not produce significant relief against nausea
or significant nausea in response o HEC or MEC, In the HEC study reported in column 2, no
significant benefit was observed against nausea or significant nausea in the overall phase {0-
120 1), the acute phase (24 h), or the delaved phase {25-120 h). The HEC studies described

in column 4a only reported data for the overall phase {0-120 ) and the delayed phase (25-120

34633%5vE
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h}, and mo statistically significant benefil against nauses or significant nauses was observed in
cither phase. The MEC studies described in columns 4 and 7 only reported data for the overall

phase {1120 b}, and no statistically significant benefl was observed in this phase.

TABLEZ
i 2 3 4 44 5 & 7 &
Efficacy Falo Cindan Palo Ondan | Ondan Falo Palo Ondan Palo
Endpoint + + + + + + + + 5

Metu Aprep Hetu Aprep Aprep | Aprep | Aprep | Aprep | Aprep
(HECY | (HECY | vMEQ | MECY | (HECE | (HECY | (MECY | (MECY | (HECY

Percentage of Patients with No Nausea

Overall (B- | 61.3 382 0.3 33 48,49 nr 32™ 388 58,9%
120h)
Acuie {(- §6.0 776 73.4 nr ne,Br nr nr e fal
24h}
Delayed 68.1% 5.4 53.3 ne 51,583 133 nr nr i
£25-120h)
Percentage of Patients with No Significant Nausea

Cverall (B~ | 82.6° 85,8 74.6% 64 73,71 83,5 55 66,1 gyee
1300
Acute (G- 9g.5% 24 ¢ 87.3 nr ne, e [ty nr ny s
24h}
Delayed 9.4+ £8.1 768 nr 78,33 ity oy 0y 31g
£25-120h)

*Statistically Significant (p < 8.85)

¥ Dats Mot Reported

™ Non-Comparative Stidy; statistical significanse not evaluated

* Helsinn Study NETU-07-67

® Helsing Stody NETL-08-18

¥ Warr er ol (2003 (Ref I

‘U FDA-Approved Prescribing Information for BEmend® (aprepitant) (results of twe studies reparted) {Ref. E)
¢ Herrington of af. {3008} (Ref )

© Grunberg of of, (2008) (Ref G)

"Yen ot ol (2009 (Ref, 1)

*longoeral (3012 {(Ref D)

33, Fable 2 also includes dats from three clinical trials of aprepitant combined with palonosetron in
cotumns 3, 6 and §,

34. As can be seen, the combingtion of aprepitant with palonosstron was not able o produce a
statistically significant reduction in nausea or significant nausea in the HEC study reported in

cofumn 3, while the combination of netupitant with palonosetron reported in column T was.

S4G3395v3
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35. In addition, the combination of netupitant with palonosetron was able o protect a much higher
proportion of patients against nauses than the combination of aprepitant with palonosetron
when tested in MEC. A comparison of columns 3 and 6 shows that the combination of
netupitant and palonosstron was able to protect 50% of the patients from nausea while the
combination of aprepitant with palonosetron only protected 32% of the patienis.

36. A comparison of columns 3 and 6 reveals a similar difference when evaluating significant
nausea. The combination of setupitant with palonosetron protected 75% of the MEC patients
from significant nausea while the combination of aprepitant with palonosetron only protected
56% of the patienis.

37. All of these facts support the unigue efficacy from the combination of palonosetron with
netupitant that is not seen in prior art aprepitant regimens, This efficacy could not have bzen
predicted from prior studies of other NK1/5-HT3 combinations. In fact, the data in Table 2 is
consistent with the synergy data we observed #n vitro from this combination.

38, Finally, it is important here to clarify the approval requirements for an FDA-approved
indication of “prevention of chemotherapy induced nouses and vormiting.” While the indication
states nauses, and this same ferminology is osed throughowt the medical community, drug
sponsors do not need to demonsirate an effect on nausea to secure approval for this indication.
Rather, they are only required to demonstrate an effect on “complete response,” defined as no
emetic episodes (i.e. vomiting or retching) and no use of rescue therapy during the relevant

time period,

[SIGNATURES ON FOLLOWING PAGE]
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We hereby declare under penalty of perjury, pursuant to 28 U.S.C. § 1746, that the foregoing is true

and correct 1o the best of our knowledge, information, and belief.

Claudio Pietra

54633%5v3
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We hereby declare under penalty of perjury, pursuant to 28 U.S.C. § 1746, that the foregoing is true

and correct to the best of our knowledge, information, and belief.

Date: Date: /7Q7 /4 i 20/3

(Lol (1243

Giorgia Rossi Claudio Pietra

5463395v2
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In response to the FINAL REJECTION notified in this application on January 29, 2020,

please enter the following amendments and consider the following remarks:

Amendments to the Claims begin on page 2.

Remarks begin on page 5.
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Application No. Applicant(s)
Advisory Action 15/923,050 TRENTO etal.
Before the Filing of an Appeal Brief |Examiner Art Unit AlA (FITF) Status
WALTER E WEBB 1612 No

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 03 April 2020 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED

1. The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) The period for reply expires 3 months from the mailing date of the final rejection.

b) (J The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection.The current period for reply expires months from the mailing date of
the prior Advisory Action or SIXMONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or {c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX {c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate

extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The

appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally

set in the final Office action; or (2) as set forth in (b) or (¢) above, if checked. Any reply received by the Office later than three months after the

mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

NOTICE OF APPEAL

2. [[] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice
of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a).

AMENDMENTS

3. The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) They raise new issues that would require further consideration and/or search (see NOTE below);
b) O They raise the issue of new matter (see NOTE below);
c) They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or
d) d They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet (See 37CFR 1.116 and 41.33(a)).

4. [] The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5. Applicants reply has overcome the following rejection(s):

6. Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable
claim(s).

7. For purposes of appeal, the proposed amendment(s):(a)will not be entered, or (b)[:]will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.

AFFIDAVIT OR OTHER EVIDENCE

8.[JA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

9. The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because applicant
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37
CFR 1.116(e).

10. (J The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered because
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/QOTHER

12. The request for reconsideration has been considered but does NOT place the application in condition for allowance because:
See Continuation Sheet.

13. (J Note the attached Information Disclosure Statermenis). (PTO/SB/08) Paper No(s).

14. ) Other: PTO-2323.

STATUS OF CLAIMS

15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to:

Claim(s) rejected:52-74.

Claim(s) withdrawn from consideration:

/WALTER E WEBB/
Primary Examiner, Art Unit 1612

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Paper No. 20200417
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Continuation Sheet (PTOL-303) Application No. 15/923,050

Continuation of 3. NOTE: The claims have been amended to require "a combination regimen"; The
amendment raises a 112, 2nd paragraph issue insofar as it is unclear what applicant means by
combination regimen.

Continuation of REQUEST FOR RECONSIDERATION/OTHER 12. The request for reconsideration has
been considered but does NOT place the application in condition for allowance because: the affidavit
submitted after final will not be entered.
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Application No. Applicant(s)

15/923,050 .
AFCP 2.0 TRENTO et al

DeCiSion Examiner Art Unit AlA (FITF) Status

WALTER E WEBB 1612 No

This is in response to the After Final Consideration Pilot request filed 03 April 2020.

1. Improper Request — The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with
the request will be treated under pre-pilot procedure.

(J An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted.
(J A non-broadening amendment to at least one independent claim was not submitted.

(J The request is not the first proper AFCP 2.0 request submitted in response to the most recent final
rejection.

O Other:

2. Proper Request

A. After final amendment submitted with the request will not be treated under AFCP 2.0.
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program.

The after final amendment will be treated under pre-pilot procedure.

B. Updated search and/or completed additional consideration.
The examiner performed an updated search and/or completed additional consideration of the after final amendment

within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional
consideration are:

J 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is
issued herewith.

(3 2. The after final amendment would not overcome all of the rejections in the most recent final Office action
. See attached interview summary for further details.

(J 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary
for further details.

(J 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent
final Office action. A decision on determining allowability could not be made within the guidelines of the
pilot. See attached interview summary for further details, including any newly discovered prior art.

(Js. Other:

Examiner Note: Please attach an interview summary when necessary as described above.

U.S.Patent and Trademark Office
PTOL-2323 (Rev. 10-14) AFCP 2.0 Decision Part of Paper No. 20200417
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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.

Application or Docket Number Filing Date
PATENT APPLICg};gmtEEFFCI))rE'IF"EgIE\gIglATION RECORD 151023050 03192018 3o be Maed

ENTITY: LARGE [ smaLL (O micro

APPLICATION AS FILED - PARTI

(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 GFR 1.16(i)) minus 20 = x $100 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;LIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 05/27/2020 | arter PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total « - . _ _
H 23 Minus |~ 23 -0 x $100 - 0
4 * ) .
UEJ !g‘fg&e{_‘gﬁ'@‘)‘ 3 Minus 3 =0 x $460 - 0
< [ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; *x = =
> (sganR 1.16(i)) Minus ~ X $ 0 -
[a) .
E !27d§|:%e1r.]1%ﬁwr)])t ) Minus | = = x $0 -
E () Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE

** If the "Highest Number Previously Paid For" IN THIS SPAGE is less than 20, enter "20". /CORALIA BETANCOURT/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 1.14. 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.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of inforrnation unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | 15,553 450 Filing | bo1g.03-16 Docket Number | 150057 Art 1 he12
Number Date (if applicable) Unit

First Named| i TRENTO Examiner Walter WEBB

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design applicaticn. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the crder
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

=4 Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

|Z Other 132 Declaration of Rossi and Pietra {Received 2020-04-03)

[X] Enclosed

[] Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

<] Other

Bupplemental Amendment (2020-05-27)

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|:| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature
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Doc code: RCEX

Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of inforrnation unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

|'Clark G Sullivan/

Date (YYYY-MM-DD)

Name

Clark G. Sullivan

Registration Number

6942

E020—05—27 I

This collection of information is required by 37 CFR 1.114. 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.8.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.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

EFS - Web 2.1.15
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 353 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS - Web2.1.15 274




Attorney Docket No. HHC002US7 /CO001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Fabio TRENTO et al. Group Art Unit: 1612

Application No.: 15/923,050 Examiner: Walter E. Webb
Filed: 03/16/2018
Confirmation No.: 1686
For:  COMPOSITIONS AND METHODS
FOR TREATING CENTRALLY
MEDIATED NAUSEA AND VOMITING

N’ N N N N v N N Nt N e’ N’

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

SUPPLEMENTAL AMENDMENT

A Request for Continuing Examination is filed concurrently herewith to permit
consideration of Applicant’s April 3, 2020 Amendment After Final and the 132 Declaration of
Giorgia Rossi and Claudio Pietra filed in support thereof. This Supplemental Amendment is being
filed to address statements in the Advisory Action that the term “combination regimen” raises
issues under 35 U.S.C. 112, second paragraph “insofar as it is unclear what is meant what applicant
means by combination regimen.”

Applicant inserted the term “regimen” to make abundantly clear that the claim was not
limited to a combination dosage form of netupitant and dexamethasone. A “regimen” is well
understood in the art of pharmaceuticals, as defined in Webster’s Third New International
Dictionary, to mean “a systematic plan (as of diet, therapeutic, and sanitary measure, and
medication) designed to improve and maintain the health of a patient or to control a particular
ailment.” The term appears 16 times in the specification in the context of a “standard
dexamethasone regimen” (p.24), an “adjusted dexamethasone regimen” (p.24), an “aprepitant
regimen” (Tables 5-7), an “anti-emetic regimen” approved by FDA (p.2), the unique “multi-day”

dosing regimen of the current invention (p. 6), any suitable dosing regimen “well-known in the
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U.S.S.N. 15/923,050
Supplemental Amendment
May 27,2020

Page 2 of 2

art” (p. 13), a dexamethasone regimen (Example 3), and an FDA-approved oral aprepitant regimen
given with IV ondansetron and dexamethasone (Example 5). In view of this well-understood
definition, and the consistent use of the term throughout the specification, Applicant respectfully
submits that a person of ordinary skill would clearly understand the term, and that the term does

not cause the claims to violate the clarity requirements of 35 U.S.C. 112, second paragraph.

CONCLUSION

Applicant respectfully submits that this application is in condition for allowance and
earnestly solicits a prompt notification of same. If there is any fee due in connection with the filing

of this Amendment, please charge the fee to Deposit Account No. 600254,

Respectfully submitted,

By:/Clark G. Sullivan/
Clark G. Sullivan
Reg. No. 36,942

Sullivan IP Solutions, LLC
PO Box 2252

New York, NY 10163
404.483.9360

Customer No. 140619
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Electronic Patent Application Fee Transmittal

Application Number:

15923050

Filing Date:

16-Mar-2018

Title of Invention:

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED

NAUSEA AND VOMITING

First Named Inventor/Applicant Name:

Fabio TRENTO

Filer: Clark G. Sullivan
Attorney Docket Number: HHC002US7 / CO001
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
.. . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension - 1 month with $0 paid 1251 1 200 200
Miscellaneous:
RCE- 1ST REQUEST 1801 1 1300 1300
Total in USD ($) 1500
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Electronic Acknowledgement Receipt

EFS ID: 39544248
Application Number: 15923050
International Application Number:
Confirmation Number: 1686
Title of Invention: COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED
: NAUSEA AND VOMITING
First Named Inventor/Applicant Name: Fabio TRENTO
Customer Number: 140619
Filer: Clark G. Sullivan
Filer Authorized By:
Attorney Docket Number: HHC002US7 / CO001
Receipt Date: 27-MAY-2020
Filing Date: 16-MAR-2018
Time Stamp: 08:03:15
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1500
RAM confirmation Number E20205Q904034129
Deposit Account
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
697656
1 Request forContngltzjed Examination US7_RCE.pdf no 3
( ) 77700810101999da8863ce7d490825f3c7d
ec4c3
Warnings:
Information:
60593
3 Applicant Arguments/Remarks Made in | US7_May2020_Supp_Amendm o 2
an Amendment ent.pdf
7e44b86e95446f650bf5679226fb98dee60ce
Warnings:
Information:
32530
3 Fee Worksheet (SB06) fee-info.pdf no 2
082ffe04b99ab2a3a69015ee973509079f5¢]
Warnings:
Information:
Total Files Size (in bytes): 790779

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
140619 7590 07/07/2020
Sullivan IP Solutions, LLC WEBB, WALTER E
PO Box 2252
New York, NY 10163 | ART UNIT PAPER NUMBER |
1612
DATE MAILED: 07/07/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/923,050 03/16/2018 Fabio TRENTO HHC002US7 / CO001 1686

TITLE OF INVENTION: COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 10/07/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

140619 7590 07/07/2020 Certificate of Mailing or Transmission
Sullivan IP Solutions. LL.C I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
PO Box 2252 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
New York, NY 10163 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/923,050 03/16/2018 Fabio TRENTO HHCO002US7 / CO001 1686

TITLE OF INVENTION: COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 10/07/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
WEBB, WALTER E 1612 514-017700
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3 282

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE




UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/923,050 03/16/2018 Fabio TRENTO HHC002US7 / CO001 1686
| EXAMINER |
140619 7590 07/07/2020
Sullivan IP Solutions, LLC WEBB, WALTER E
PO Box 2252
New York, NY 10163 | ART UNIT PAPER NUMBER |
1612

DATE MAILED: 07/07/2020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 1.14. This collection is estimated to take 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. 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.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) o 15/923,050 TRENTO et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
WALTER E WEBB 1612 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to Applicant's communication filed 5/27/2020.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.4 The allowed claim(s) is/are 52-74 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[J Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/WALTER E WEBB/
Primary Examiner, Art Unit 1612

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200630
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Application/Control Number: 15/923,050 Page 2
Art Unit: 1612

Reasons for Allowance

The following is an examiner’s statement of reasons for allowance: applicant
discovered that the combination palonosetron and netupitant provides an unexpected
result in regard to treating chemotherapy induced nausea and vomiting. Applicant
states, “One of the most surprising aspects of our research is the synergy observed
when netupitant and palonestron are combined to inhibit substance-P
response’(Declaration filed 4/22/20).

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to WALTER E WEBB whose telephone number is
(671)270-3287. The examiner can normally be reached on Mon-Fri 8-4:30.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Frederick Krass can be reached on (571)272-0580. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

286



Application/Control Number: 15/923,050 Page 3
Art Unit: 1612

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-
272-1000.

/WALTER E WEBB/
Primary Examiner, Art Unit 1612
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Index of Claims | 5903 050 TRENTO et al.
H“m H “H “m“ ““ — .
WALTER E WEBB 1612
v | Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
Claims renumbered in the same order as presented by applicant O cpPa T.D. (J R.1.47
CLAIM DATE
Final Original | 08/07/2019 | 01/29/2020 | 07/01/2020

NG N TN P 2] PXY P20] P9Y P20 F] PO 120 12) [T DY [N 1T [ [T DS 1] [ (6] Y ) (Y ) ) (Y Y (Y I
] I PN 075] b+ B 23] ] B R ] e = 2ed o< B ) 13 Y s S e 1= 1 = BN 2 5 PN P TS N = o o ] d S Rt 5 L o
1

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20200630

288



Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims 15/923,050 TRENTO et al.
WALTER E WEBB 1612
CLAIM DATE
Final Original | 08/07/2019 | 01/29/2020 | 07/01/2020

43 - - -

44 - - -

45 - - -

46 - - -

47 - - -

48 - - -

49 - - -

50 - - -

51 - - -

1 52 v v =
2 53 v v =
3 54 v v =
4 55 v v =
5 56 v v =
6 57 v v =
7 58 v v =
8 59 v v =
9 60 v v =
10 61 v v =
11 62 v v =
12 63 v v =
13 64 v v =
14 65 v v =
15 66 v v =
16 67 v v =
17 68 v v =
18 69 v v =
19 70 v v =
20 71 v v =
21 72 v v =
22 73 v v =
23 74 v v =

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20200630
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |sq,3 050 TRENTO et al.
H “ ““H Examiner Art Unit
WALTER E WEBB 1612
CPC
Symbol Type Version
AB61K 496 F 2013:01-01
AB1K 4808 | 2013-01:01
AB61K 4178 | 2013-01-01
AB61K 473 | 2013:01-01
AB61K 573 | 2013-01-01
AB1K 06 | 2013-01:01
AB61K 2054 | 2013-01-01
AB61K 4858 | 2013-01-01
AB1K 0053 | 2013-01:01
Y10S 872 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
AB61K 4178 | 1 1 2013-01-01
AB61K 00 | 1 2 2013-01-01
AB61K 473 | 2 1 2013-01-01
AB1K 00 | 2 2 20130101
AB61K 496 | 3 1 2013=01:01
AB61K 00 | 3 2 20130101
AB61K 573 | 4 1 2013-01-01
AB1K 00 | 4 2 2013:01-01
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 23
/WALTER E WEBB/ 01 July 2020 . . -
Primary Examiner, Art Unit 1612 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) claim 1 none
U.S. Patent and Trademark Office Part of Paper No.: 20200630
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |sq,3 050

TRENTO et al.
H “ ““H Examiner Art Unit
WALTER E WEBB 1612

INTERNATIONAL CLASSIFICATION
CLAIMED

AB1K31/496
ABG1K9/48
ABG1K31/4178
AB1K31/473
AB1K31/573
ABG1K45/06
ABG1K9/20
ABG1K9/00
CPCONLY

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS
514 17.7

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
514 183 | |
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 23
/WALTER E WEBB/ 01 July 2020 . . A
Primary Examiner, Art Unit 1612 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) claim 1 none
U.S. Patent and Trademark Office Part of Paper No.: 20200630
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15/923,050 TRENTO et al.
Examiner Art Unit
WALTER E WEBB 1612

Claims renumbered in the same order as presented by applicant [J CPA T.D. O R.1.47

Primary Examiner, Art Unit 1612
(Primary Examiner)

CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original

1 52 10 61 19 70

2 53 11 62 20 71

3 54 12 63 21 72

4 55 13 64 22 73

5 56 14 65 23 74

6 57 15 66

7 58 16 67

8 59 17 68

9 60 18 69
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 23
/WALTER E WEBB/ 01 July 2020

(Date) claim 1 none

O.G. Print Claim(s) | O.G. Print Figure

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20200630

292



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes | 15653 050 TRENTO et al.
T
WALTER E WEBB 1612
CPC - Searched*
Symbol Date Examiner
AB61K 31/573 07/26/2019 WW
A61K 31/4178 07/26/2019
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
514 17.7 07/26/2019 WW

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Inventor Name Search on PALM 07/26/2019 Ww
EAST Search History 07/26/2019 WW

NPL Search terms: palonosetron and netupitant 07/26/2019 WW
EAST Search History 01/23/2020 WW

NPL Search terms: substance P 01/23/2020 Ww
EAST Search History 06/30/2020 WW

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20200630
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 15/923,050 TRENTO et al.
WALTER E WEBB 1612
Interference Search
US Class/CPC | \,q 5 pclass/CPC Group Date Examiner
Symbol
AB61K 31/496:; 9/0053; 9/2054; 9/4858 06/30/2020 WW

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20200630
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EAST Search History

EAST Search History (Interference)

~ DBs  Default

12020/06/30
14:40

12020/06/30
14:40

12020/06/30
14:40

12020/06/30
14:40

12020/06/30
14:40

~ Ref Hits Search Query

L1 26,421 §acute nausea vomiting or emesis or
5 .emetogenic

L2 1,223 11 and dexamethasone

6/30/2020 2:43:01 PM

C:\Users\wwebb\Documents\EAST\Workspaces\15923050_netupitant palonosetron dexamethasone for

chemotherapy patients.wsp

Operator
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

BIB DATA SHEET
CONFIRMATION NO. 1686

SERIAL NUMBER FILINSAQI':E 371(c) CLASS GROUP ART UNIT ATTORN'\IlEg.DOCKET
15/923,050 03/16/2018 514 1612 HHCO002US7 / CO001
RULE
APPLICANTS
Helsinn Healthcare SA, Lugano/Pazzallo, SWITZERLAND;
INVENTORS

Fabio TRENTO, Pare, ITALY;

Sergio CANTOREGGI, Cagiallo, SWITZERLAND;
Giorgia ROSSI, Cernobbio, ITALY;

Roberta CANNELLA, Varese, ITALY;

Daniele BONADEQ, Casalzuigno, ITALY;

*k CONTINUING DATA kkkhkhkhkhkhkkkhhkhkhkhkkkkkkkk
This application is a CON of 15/003,327 01/21/2016 PAT 9943515
which is a CON of 14/069,970 11/01/2013 PAT 9271975
which is a CON of 13/077,462 03/31/2011 PAT 8623826
which is a CON of PCT/IB2010/003106 11/18/2010
which claims benefit of 61/262,470 11/18/2009
and claims benefit of 61/382,709 09/14/2010

k% FOREIGN APPLICATIONS kkhhkhkhhkhhhkhkhkhhkhkkhkhk

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
04/11/2018

Foreign Priority claimed Jves M no STATEOR | SHEETS TOTAL |INDEPENDENT
35 USG 119(a-d) conditions met [ ves sdNo | [ Mot after COUNTRY |DRAWINGS | CLAIMS CLAIMS

Allowance
Verified and /WALTER E WEBB/
Acknowledged Examiner's Signature Inftials ITALY 5 23 3

ADDRESS

Sullivan IP Solutions, LLC
PO Box 2252

New York, NY 10163
UNITED STATES

TITLE
COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

|2 All Fees
|0 1.16 Fees (Filing)

FEES: Authority has been given in Paper |

FILING FEE ; ;
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT |1 1.17 Fees (Processing Ext. of time) |
2180 No. for following: |EI 1.18 Fees (Issug) |
|EI Other |
2 Credit |

BIB (Rev. 05/07).
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

15923050 16-Mar-2018 Fabio TRENTO HHC002US7 / CO001 1686

TITLE OF INVENTION :

COMPOSITIONS AND METHODS FOR TREATING CENTRALLY MEDIATED NAUSEA AND VOMITING

Entity Status Application Type Art Unit [Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC111(a) |[1612 017700 WALTER WEBB
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1000 $0 $1000 07-Oct-2020 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address :

140619
Sullivan IP Solutions, LLC

PO Box 2252
New York NY 10163

UNITED STATES
404-483-9360

clark@sy |||i\/2nipcn|| itions.com

[ Change of correspondence address requested, system [ Fee Address indication requested, system generated SB/47-EFS
generated AIA/122-EFS form attached form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR1.29(d)), and make the applicable certification online.

Applicant asserting small entity status. See 37 CFR 1.27.

O Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

® Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

WEB IFEE 1.0 297



Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ | authorize USPTO to apply my previously paid issue fee to the

Issue Fee
IZ current fees due

The Director is hereby authorized to apply my previously paid
[ ] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any defgcé%rig)& or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[ ] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. Clark G. Sullivan

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category
Helsinn Healthcare SA Lugano/ switzerland corporation
Pazzallo

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Clark G Sullivan/ Date 10-05-2020

Name Clark G. Sullivan Registration Number | 36942
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Case 3122-0v-04835-ZNG-LHG  Document 4

Fied O7F/18/22 Page 1 of 1 PageiD: 281

AQ 120 (Rey. 08/10)

Mail Stop 8

Director of the U.S. Patent and Trademark

REPORT ON THE
FILING OR DETERMINATION OF AN

TO: Office ACTION REGARDING A PATENT OR
P.O. Box 1450 TRADEMARK
Alexandria, VA 22313-1450
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of New Jersey on the following:
Trademarks or X Patents. ( the patent action involves 35 U.S.C. § 292.)

DOCKET NO. DATE FILED U.S. DISTRICT COURT
3:22—cv-04635-7NOQ-T1.HG [7/19/2022 TRENTON, NJ
PLAINTIFF DEFENDANT

HELSINN HEALTHCARE S.A.

GLAND PHARMA LIMITED

TRADEMARRNO. D R ADENIARK HOLDER OF PATENT OR TRADEMARK
1 US 10,208,073 B2 2/19/2019 Helsinn Healthcare SA
2 US 10,624,911 B2 4/21/2020 Helsinn Healthcare SA
3US 10,717,721 B2 7/21/2020 Helsinn Healthcare SA
4 US 10,828,297 B2 11/10/2020 Helsinn Healthcare SA
SUS 11,312,698 B2 4/26/2022 Helsinn Healthcare SA

In the above——entitled case. the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
_ Amendment _ Answer _ Cross Bill ___ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above——entitled case. the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE
William T. Walsh s/ Karlee Thorpe 7/19/2022

Copy 1-——Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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