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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Tesaro UK Limited submitted on 2 March 2016 an application for marketing authorisation to the
European Medicines Agency (EMA) for Varuby, through the centralised procedure under Article 3 (2) (a) of
Regulation (EC) No 726/2004. The eligibility to the centralised procedure was agreed upon by the EN\A/CHMP
on 26 March 2015.

The applicant applied for the following indication:

Prevention of nausea and vomiting associated with initial and repeat courses of highly and <nod'erately
emetogenic cancer chemotherapy in adults

Varuby is given as part of combination therapy.

The legal basis for this application refers to:

Article 8.3 of Directive 2001/83/EC - complete and independent applicaiinny The applicant indicated that
rolapitant was considered to be a new active substance.

The application submitted is composed of administrative informatiory, COmplete quality data, non-clinical and
clinical data based on applicants’ own tests and studies ant!/cr bibliographic literature substituting/supporting
certain test(s) or study(ies).

Information on Paediatric requirements

Pursuant to Article 7 of Regulation (EC) No 1Q01/2006, the application included an EMA Decision(s)
P/0047/2016 on the agreement of a paediawic investigation plan (PIP).

At the time of submission of the applicavion, the PIP P/0047/2016 was not yet completed as some measures
were deferred.

Information relating to gvnonan market exclusivity

Similarity

Pursuant to Article»8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2002, (ke lapplicant did not submit a critical report addressing the possible similarity with authorised
orpheimmeaicinal products because there is no authorised orphan medicinal product for a condition related to
the propesed indication.

New active Substance status

The applicant requested the active substance rolapitant contained in the above medicinal product to be
considered as a new active substance, as the applicant claims that it is not a constituent of a medicinal
product previously authorised within the European Union.
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Scientific Advice

The applicant received Scientific Advice from the CHMP on 26 January 2006. The Scientific Advice pertained
to quality, non-clinical and clinical aspects of the dossier.

1.2. Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appointed by the CHMP were:
Rapporteur: Pierre Demolis (up to February 2017) and Alexandre Moreau (from February 2017 oriwards)
Co-Rapporteur: Patrick Salmon

= The application was received by the EMA on 2 March 2016.

= The procedure started on 24 March 2016.

= The Rapporteur's first Assessment Report was circulated to all CHMP membears'on 10 June 2016. The
Co-Rapporteur's first Assessment Report was circulated to all CHMP mernoers on
10 June 2016. The PRAC Rapporteur's first Assessment Report was Circulated to all PRAC members on
24 June 2016.

= During the meeting on 7 September 2016, the PRAC agreeg an*the PRAC Assessment Overview and
Advice to CHMP. The PRAC Assessment Overview and Acvigeswas sent to the applicant on 6 July 2016.

= During the meeting on 21 July 2016, the CHMP agreed on the consolidated List of Questions to be sent
to the applicant. The final consolidated List of Questicns was sent to the applicant on 22 July 2016.

The applicant submitted the responses to the CHMP vonsolidated List of Questions on 9 September 2016.

* In cases when a pre-authorisation inspeciion has been conducted, please reflect the following steps
(include/delete information as applicape).

= The following GCP inspection wereyequested by the CHMP and their outcome taken into consideration
as part of the Quality/Safety/ifficacy assessment of the product:

— A GCP inspection &% onevivestigator site in Korea and the sponsor site in US between 1 and 26
August 2016. Theé auwcome of the inspection carried out was issued on 12 October 2016.

= The Rapporteurs tirctlated the Joint Assessment Report on the applicant’s responses to the List of
Questions to &l GRMP members on 18 October 2016.

e During th> FRAC meeting on 27 October 2016, the PRAC agreed on the PRAC Assessment Overview and
Advice to CHMP. The PRAC Assessment Overview and Advice was sent to the applicant on
25 Ccuober 2017.

e The Rapporteurs circulated the updated Joint Assessment Report on the applicant’s responses to the List
of Questions to all CHMP members on 4 November 2016.

e During the CHMP meeting on 10 November 2016, the CHMP agreed on a list of outstanding issues to be
addressed in writing by the applicant.

= The applicant submitted the responses to the CHMP List of Outstanding Issues on 24 January 2017.
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= The Rapporteurs circulated the Joint Assessment Report on the applicant’s responses to the List of
Outstanding Issues to all CHMP members on 8 February 2017.

= During the meeting on 20-23 February 2017, the CHMP, in the light of the overall data submitted and
the scientific discussion within the Committee, issued a positive opinion for granting a marketing
authorisation to Varuby on 23 February 2017.
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2. Scientific discussion

2.1. Problem statement

Despite the availability of effective prevention, many patients still suffer from chemotherapy-induced nausea
and vomiting (CINV), particularly delayed and often in the form of nausea. CINV can interfere with tseatment
adherence, functional activity and quality of life in patients treated with cytotoxic chemotherapy.

2.1.1. Disease or condition

CINV plays a significant role in cancer patients’ morbidity and is associated with signifizant.Clinical, social and
economic burden. Although the direct mortality of CINV is low, there is significant »iowhidity, including
premature or inadequate termination of effective chemotherapy as well as negativejimpact on quality of life
and daily functioning and increased healthcare costs (National Cancer Instituie/(\ICI, 2015);Wiser W, 2005;
Bloechl-Daum B, 2006; Navari RM, 2007).

2.1.2. Epidemiology and risk factors

Emetogenicity classification of chemotherapeutic agents

The frequency of chemotherapy induced emesis demends on the emetogenic potential of the specific
chemotherapeutic agents used. A 1997 classificationssetierne gained broad acceptance and was utilized as the
basis for treatment recommendations by guidelineyzpanels. Chemotherapy agents were divided into five
levels: level 1 (<10% of patients experiencesdcute [<or = 24 hours after chemotherapy] emesis without
antiemetic prophylaxis); level 2 (10% to 30%%jjievel 3 (30% to 60%); level 4 (60% to 90%); and level 5
(>90%). For combinations, the emetogziiicével was determined by identifying the most emetogenic agent
in the combination and then assessing thesielative contribution of the other agents. (Hesketh PJ 1997)

A modification of this scheme was ‘nroposed at the 2004 Perugia Antiemetic Consensus Guideline meeting
that reflected the likelihood«of erngsis developing following treatment (Roila et al 2006) and was incorporated
into the most recent MAGRC/ESMO 2010 guidelines for the prevention CINV .This modified classification
divides chemotherapy agernits into four categories

e Highly emedic =90 percent risk of emesis

e Moderiteiy emetic — >30 to 90 percent risk of emesis
o Luwernietogenicity — 10 to 30 percent risk of emesis
o Miniimally emetic — <10 percent risk of emesis

The objective of antiemetic therapy is the complete prevention of CINV, and this should be achievable in the
majority of patients receiving chemotherapy, even with highly emetic agents.

Incidence and risk factors for CINV
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More than 90% of patients receiving highly emetic chemotherapy (HEC) will have episodes of vomiting. With
prophylactic antiemetic therapy, vomiting will be prevented or substantially decreased in about 70% of cases.
Nausea is however more difficult to control.

Multiple factors influence the incidence and severity of CINV (Grunberg SM, 2004; Hesketh PJ, 2008),
including:

— Chemotherapy regimen (type of agent and dosage, route of administration.)

— Females and patients aged <65 and particularly those <50yrs are at high risk for CINV cornpqred to
males and patients aged =65

— Poorly managed CINV during the 1st cycle (significantly increased the risk for subseguer< CINV by 6-
8 fold)

— Incomplete control of CINV during cycle 1 (increased the risk for incomplete Yesponse by 6 fold during
the cycle 2)

— Incomplete control of CINV during cycle 2 (further increased the ri¢k/iar incomplete response by 8
times during cycle 3)

— History of pregnancy-induced nausea and vomiting;
— History of limited alcohol intake;
— History of motion sickness;

— History of anxiety-related disorder.

2.1.3. Biologic features, aetiology 2nd pathogenesis

Two phases of CINV mediated by neurotiariam tter- driven mechanisms have been defined.

The acute emesis is mediated in past™hy“chemotherapy-induced increases in serotonin (5-HT) release and
activation of 5-HT3 receptors on taga” afferent neurons located primarily in the gastrointestinal tract. The
5HT3 receptors have been showin 1o play a significant role in acute-onset CINV. 5-HT3 receptor antagonists
such as granisetron and onaansewon are clinically effective in reducing the incidence of CINV in the acute
phase, particularly when giyex in combination with a corticosteroid such as dexamethasone.

Delayed emesis, invaives the production of substance P, which binds to NK1 receptors in the vomiting centre
of the brain, leading. t& nausea and vomiting. Although NK-1 signalling has some role in acute chemotherapy-
induced nausef and vomiting (<24 h), delayed emesis has primarily been linked with substance P mediated
stimulation(o. yneurokinin 1 receptors within the central and peripheral nervous systems. Blocking both
receptarsisyrequired to achieve optimal control of CINV (Hesketh et al., 2003).

2.1.4. Clinical presentation, diagnosis.

The acute phase, which most commonly begins within one to two hours of chemotherapy and usually peaks
in the first four to six hours which represents the first 24 hours following chemotherapy,

The delayed phase of CINV, occurs more than 24 hours after chemotherapy — usually 2 to 5 days following
the initiation of chemotherapy.
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2.1.5. Management

Current recommendations for antiemetics used to prevent CINV

Antiemetic therapy should be initiated before chemotherapy. Three categories of drugs are routinely used for
the management of CINV: type three 5-hydroxytryptamine (5-HT3) receptor antagonists, the neurokinin-1
receptor antagonists (NK1 RA), and glucocorticoids to prevent acute nausea and vomiting following
chemotherapy of high emetic risk.

A three-drug regimen including single doses of a 5-HT3 receptor antagonist, dexamethasone and core¢pitant
given before chemotherapy is recommended. A number of agents are licensed for the prevenior of CINV
including the first- and second generation 5HT3 receptor antagonists ondansetron, «granisetron and
palonosetron and NK1 receptor antagonists aprepitant, fosaprepitant, and netupitant.

Evidence-based guidelines for CINV prophylaxis have been published by different’ cariitemporary sources,
(ESMO/MASCC 2010; NCCN 2016;ASCO.There are some differences between,tiese guidelines but they
generally recommend a 5HT3 receptor antagonists plus corticosteroid for natielits receiving moderately
emetogenic chemotherapy ( MEC), and combination treatment with an NK-1RA iand 5HT3 receptor antagonist
plus a corticosteroid for patients receiving HEC.

Chemotherapy Antiemetic guidelines MASCC /ESMO Recommendatigin(irgila 2010)

Risk Level Chemotherapy Antiemetic Cuiaelivies

High (>90%) Cisplatin and other HEC | Day 1: 3-73 receptor antagonist + DEX 12 mg
+ (fOs)aprepitant

Qays 2—3: DEX + aprepitant

Day 4: DEX

Moderate (30%—-90%) | AC Day 1: 5-HT3 receptor antagonist + DEX +
(fos)aprepitant

Days 2—3: aprepitant

NCa-ACWIEC Day 1: Palonosetron + DEX 8mg

DEX, dexamethasone:, "AC, combination of an anthracycline (doxorubicin or epirubicin) and

cyclophosphamide. (fas)aprepitant: either i.v. or oral form of the NK1 receptor antagonist.

No differencesabétwecn the 5-HT3 receptor antagonists, dolasetron, granisetron, ondansetron, tropisetron
exist in terms Of €fficacy. There is no consensus on the dose of dexamethasone to be used in delayed emesis.
A single @071 dose before chemotherapy is recommended based on the observations that the 20-mg dose
had tiea_hignest numerical efficacy.

Unmet need

Although antiemetic prophylaxis has been improving continuously, significant numbers of patients still
continue to experience CINV. Compliance with current emetic guidelines can be suboptimal. Treatment of
nausea remains a challenge.

Currently approved treatments have limitations. NK1 receptor antagonists, aprepitant and netupitant are
inhibitors of cytochrome P450 (CYP) 3A4, with aprepitant also having CYP3A4 and CYP2C9 induction potential
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and inhibition of other CYP enzymes induction potential. Dosage adjustment of concomitantly administered
drugs is required including dexamethasone.

About the product

Rolapitant is a potent, selective, competitive NK1 receptor antagonist with no known activity at other
pharmacologic targets. It is proposed to be given as part of a regimen that includes dexamethasone and 5-
HT3 receptor antagonist.

Two tablets should be administered orally approximately 1 to 2 hours prior to initiation of each chginotherapy
cycle but at no less than 2-weeks intervals.

The following regimens are recommended for the prevention of nausea and vomitngs associated with
emetogenic cancer therapy:

Highly Emetogenic Chemotherapy Regimen:

Day 1 Day 2 Day 3 Day 4
Rolapitant 180 mg; approx. 1 to 2 hours

prior to chemotherapy |

- Iz

Dexamethasone 20 mg; 30 min prior to |8 mo., wvice | 8 mg twice [ 8 mg twice

chemotherapy daily: daily daily
5-HT3 receptor | Standard dose of 5-HT3 receptor
antagonist antagonist
Moderately Emetogenic Chemotherapy Regimer

Day 1 Day 2 Day 3 Day 4
Rolapitant 180 mg; approx. )1 to 2 hours | None

prior to chemutherapy
Dexamethasone 20 mg; R0 min prior to | None

chemoherapy
5-HT3 receptor®, Standard dose of 5-HT3 receptor | See the prescribing information for the co-
antagonist | antagonist administered 5-HT3 receptor antagonist for

appropriate information.

Typeeaf Application and aspects on development

An agreement of a paediatric investigation plan (PIP) and on the granting of a deferral and on the granting of
a waiver for rolapitant (EMEA-001768-PIP02-15) is addressed in March 2016. PIP is not required for this
application concerning the adults.
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2.2. Quality aspects

2.2.1. Introduction

The finished product is presented as film coated tablets containing 90 mg rolapitant (as hydrochloride salt
monohydrate) as active substance.

Other ingredients are:

Tablet content: lactose monohydrate, pregelatinised starch, microcrystalline cellulose (E460), povizcne K-30,
croscarmellose sodium, colloidal silicon dioxide, magnesium stearate.

Tablet coating: partially hydrolysed polyvinyl alcohol, titanium dioxide, polyethylene glycs!, walc, FD&C Blue
No. 2 Indigo Carmine Lake (E132) and polysorbate 80.

The product is available in polyvinyl chloride/polychlorotrifluoroethylene/aluminiui 1@il"twinned blister as
described in section 6.5 of the SmPC.

2.2.2. Active Substance

General information

The chemical name of rolapitant hydrochloride is (5S,85)-8-[[{1R)-1-[3,5-bis(trifluoromethyl)phenyl]
ethoxy]methyl]-8-phenyl-1,7-diazaspiro[4.5]decan-2-0ae liydrochloride monohydrate corresponding to the
molecular formula C,sH,6FgN,0O,.HCI.H,O0. It has a izlative molecular mass of 554.96 g/mol and the
following structure:

Figure 1 — Structure of rolapitant hydrochloride

The cherdica¥sfructure of rolapitant was confirmed by a combination of *H and 3C nuclear magnetic
resonace, spectroscopy, mass spectrometry, elemental analysis, infrared spectroscopy and ultraviolet
spectroseopy. Absolute control of stereochemistry is inferred from the known absolute configurations of raw
materials. Epimerisation has been shown not to occur. Chiral HPLC methods have been developed to control
starting materials and the active substance. Relative stereochemistry around the piperidine ring was
confirmed by H nuclear magnetic resonance spectroscopy.

The active substance is a white to off-white, slightly hygroscopic crystalline powder. It exhibits pH dependent
solubility in aqueous media with maximum solubility between pH 2-4. It is a BCS class Il molecule, exhibiting
dissolution rate—limited absorption when dosed orally.
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Rolapitant exhibits stereoisomerism due to the presence of three chiral centres, all of which originate in raw
materials. Enantiomeric purity is controlled routinely by chiral HPLC in both the active substance and starting
materials’ specifications.

Polymorphism has not been observed for rolapitant hydrochloride monohydrate. Two non-hydrated forms
have been detected by DSC but convert back to the hydrated form in the presence of moisture. The
crystallisation process ensures routine production of the monohydrate form which is conformed routinely by
XRPD.

Rolapitant is considered to be a new active substance. The applicant demonstrated that neither it snCxils
derivatives and salts have ever been active substances in products authorised in Europe.

Manufacture, characterisation and process controls

Rolapitant is synthesized from well-defined starting materials with acceptable speciiications. The starting
material was re-defined during the procedure in responses to a major objection“roi» CHMP as not enough of
the process had been included for the regulator to understand the control and fate of impurities. The revised
process, along with impurity (including genotoxic impurities) fate and purdie studies ensures that sufficient
steps are included in the process description, and that the control strategy: 1S adequate to ensure the quality
of the active substance.

Adequate in-process controls are applied during the synthesisThea specifications and control methods for
intermediate products, starting materials and reagents have, beaeh presented. The starting material
specifications contain tests for genotoxic impurities with imits'set to ensure these are not carried through to
the active substance.

The characterisation of the active substance anats impurities are in accordance with the EU guideline on
chemistry of active substances. Potential andfactyal impurities were well discussed with regards to their
origin and characterised.

The commercial manufacturing procesastersche active substance was developed in parallel with the clinical

development program. A new procdssita that used to provide material for phase | and Il clinical trials was

introduced to facilitate the increfised material requirements needed for phase Ill. The same process will be
used commercially. Changestintroduiced have been presented in sufficient detail and have been justified. It
has been demonstrated that the changes did not have a significant impact on the quality of the product.

The active substance s packaged in LDPE bags which comply with the EC directive 2002/72/EC and EC
10/2011 as amendad.

Specificatiom

The active 'substance specification includes tests for description, identification (IR, HPLC), chloride identity
(precipitation) and assay (titration), assay (HPLC), impurities (HPLC), stereomeric impurities (chiral HPLC),
residual solvents (GC), water content (KF), heavy metals (turbidimetric), residue on ignition (gravimetric),
particle size (laser diffraction) and polymorphic form (XRPD).

The analytical methods used have been adequately described and non-compendial methods appropriately
validated in accordance with the ICH guidelines. Satisfactory information regarding the reference standards
used for assay and impurities testing has been presented.
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Batch analysis data on 13 production scale batches of the active substance manufactured by the proposed
route were provided, 7 of which were manufactured by the proposed commercial manufacturer. The results
are within the specifications and consistent from batch to batch. The microbiological quality of 13 batches of
active substance was consistently below 100 cfu/g (TAMC) and 10 cfu/g (TYMC) and given the oral route of
administration, no routine test is required. Impurities limits are all set below the qualification threshold.

Stability

Stability data from three pilot scale batches of active substance from the proposed manufacturer gtaras in a
container closure system representative of that intended for the market for up to 36 months uades!ong term
conditions (25 ©C / 60% RH) and for up to 6 months under accelerated conditions (40 °C / 73%=XH)
according to the ICH guidelines were provided. The following parameters were tested: deseription, identity,
water content, assay, impurities, particle size (only for long term batches) and microkialtishits. The analytical
methods used were the same as for release, except for the microbial limit tests whichse the Ph. Eur.
method, and are stability indicating. The polymorphic form had already been shawrinto be stable so no testing
was deemed necessary. Particle size remained constant under long term condliticns so was not tested under
accelerated conditions. All tested parameters were within the specification's and no significant trends were
observed.

Photostability testing following the ICH guideline Q1B was perforpeed.cryone batch showing that the active
substance is not photosensitive. Forced degradation studies warescarried out by exposing the active
substance to heat, light, acid, base and oxidative conditions, iRolapitant hydrochloride monohydrate is stable
in the solid state but degrades in aqueous solution at hig,pH or when treated with an oxidant.

The stability results indicate that the active substande rmanufactured by the proposed supplier is sufficiently
stable. The stability results justify the proposed »=test period in the proposed container under the proposed
conditions.

2.2.3. Finished Medicinal Praduct

Description of the product and wharmaceutical development

Varuby is a blue film coateq ilnmediate release tablet, debossed with TO101 on one side and 100 on the
other, containing 100, g rolapitant hydrochloride monohydrate, equivalent to 90 mg rolapitant free base.

Studies were aimaawat developing a robust and stable formulation allowing immediate release and dissolution
of the active s(ibspance. Rolapitant hydrochloride is a stable BCS class Il molecule with absorption limited by
its dissoltibr rate. Accordingly, the active substance is micronized.

Phase 2 -2:clinical trials were carried out using a 50 mg capsule formulation. Following identification of the
efficacious dose as 200 mg, development began on a solid dosage form with higher active substance content.
A series of prototype dosage forms were investigated in order to identify a bioequivalent formulation. The
final commercial formulation is a 100 mg film coated tablet, shown to be bioequivalent following optimisation
of content for manufacturability. All excipients are well known pharmaceutical ingredients and their quality is
compliant with Ph. Eur. standards. There are no novel excipients used in the finished product formulation.
The list of excipients is included in section 6.1 of the SmPC and in paragraph 2.1.1 of this report.

Assessment report
EMA/239011/2017 Page 15/126



The dissolution method was developed using compendial apparatus. Various parameters were optimized
resulting in a method able to achieve sink conditions. The QC method was shown to be discriminatory with
respect to manufacturing changes shown to impact the performance of the finished product and is considered
to have sufficient discriminatory power.

Additional process development studies were carried out and process parameters optimized using a series of
design of experiment studies to study the granulation, drying and milling, and lubrication, compression and
coating steps. Target set-points were thus defined for individual process parameters and proven accentable
ranges set. Active substance batches with particle size distributions at the extremes of the proposed
specification were also investigated and the proposed limits shown to be suitable. This series of exzeriments
also demonstrated the robustness of the process. Scale up of the process was shown to deliverfiyished
product of adequate quality.

A bioequivalence study was performed showing bioequivalence between the 50 mg ¢apsu's/used in clinical
trials and the proposed commercial 100 mg tablets.

The primary packaging is polyvinyl chloride/polychlorotrifluoroethylene/alumiprigringoil twinned blisters. The
materials comply with Ph. Eur. and EC requirements. The choice of the contairie? closure system has been
validated by stability data and is adequate for the intended use of the product.

Manufacture of the product and process controls

The manufacturing process consists of six main steps: de-ltaiping and mixing of intra-granular materials, wet
granulation followed by drying and milling, blendirg, with extra-granular excipients and lubrication,
compression to form tablets, film coating and pasgiccgizig. The process is considered to be a standard
manufacturing process.

Major steps of the manufacturing process| have been validated by manufacturing three consecutive
production scale batches using the intended\ processing conditions. It has been demonstrated that the
manufacturing process is capable of proancing the finished product of intended quality in a reproducible
manner. The in-process controls ar¢ adequate for this type of manufacturing process and pharmaceutical
form.

Product specification

The finished product izluase specifications are appropriate for this kind of dosage form and comprise tests for
description, identity (FT-IR, HPLC), assay (HPLC), impurities (HPLC), uniformity of dosage units (USP),
dissolution (HRCC), moisture (KF) and microbial enumeration (USP).

The anal ticdl *nethods used have been adequately described and appropriately validated in accordance with
the ICshauicelines. Satisfactory information regarding the reference standards used for assay and impurities
testing has been presented.

Batch analysis results were provided for the three production scale validation batches confirming the
consistency of the manufacturing process and its ability to manufacture to the intended product specification.
In addition, batch analysis data from 23 previous batches of a range of tablet and capsule strengths (from
2.25-180 mg@) used throughout clinical development was provided as supporting information.
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Stability of the product

Stability data from 3 pilot scale batches of finished product (and an additional batch with a white film coat)
stored for up to 24 months under long term conditions (25 °C / 60% RH) and for up to 6 months under
accelerated conditions (40 ©C / 75% RH) according to the ICH guidelines were provided. Other than the white
batch, the batches of Varuby are identical to those proposed for marketing, except that they were printed
with black ink rather than debossed, and were packed in the primary packaging proposed for marketing. The
difference in appearance was not considered likely to enhance stability. Samples were tested for description,
water content, dissolution, assay, related substances and microbial enumeration. The analytical prochdures
used are stability indicating. No significant changes to any of the measured parameters were ob{e{\ied, other
than a slight increase in water content over time under long term conditions. Since this doésrisiinpact any of
the other quality attributes, it is not a concern.

In addition, one batch was exposed to light as defined in the ICH Guideline on Phatzstakiiity Testing of New
Drug Substances and Products. No significant changes to any of the measured arameters were observed
under the above conditions. Therefore, Varuby is photostable.

Samples were also exposed to freeze/thaw cycles (between -20 and 50 °C) anilihermal stress (85 °C). A bulk
storage study was carried out on one batch packaged in double LDPE bags¥for up to 12 months under
ambient conditions. No degradation was observed other than under thefmal stress where some minor
degradants were observed.

Based on available stability data, the proposed shelf-life of,3¢ mpriths without special storage conditions as
stated in the SmPC (section 6.3) is acceptable.

Adventitious agents

It is confirmed that the lactose is produced from thilk from healthy animals in the same condition as those
used to collect milk for human consumptioiharid that the lactose has been prepared without the use of
ruminant material other than calf renne{ acrording to the Note for Guidance on Minimising the Risk of
Transmitting Animal Spongiform Encephalopathy Agents Via Human and veterinary medicinal products.

The magnesium stearate is of ptant\origin.

2.2.4. Discussion-9ri_chemical, pharmaceutical and biological aspects

Information on devzloprnent, manufacture and control of the active substance and finished product has been
presented in asatisfactory manner. The results of tests carried out indicate consistency and uniformity of
important presiest quality characteristics, and these in turn lead to the conclusion that the product should
have a saisiagtory and uniform performance in clinical use.

2.2.5. Conclusions on the chemical, pharmaceutical and biological aspects

The quality of this product is considered to be acceptable when used in accordance with the conditions
defined in the SmPC. Physicochemical and biological aspects relevant to the uniform clinical performance of
the product have been investigated and are controlled in a satisfactory way. Data has been presented to give
reassurance on viral/TSE safety.
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2.2.6. Recommendations for future quality development

Not applicable.

2.3. Non-clinical aspects

2.3.1. Introduction

The majority of pharmacokinetic studies and all primary pharmacology studies were non-GLP studlics.

All pivotal toxicology studies and the safety pharmacology studies were carried out in compliance with Good

Laboratory practice (GLP) regulations except in vitro hERG in mouse L-929 cells (SN-08%U7, 8N-46553) and
cardiovascular isolated canine Purkinje fibers study (SN05255), cardiovascular studj.in‘cyriomolgus monkeys
( SN-08107, SN-46553) and central nervous system and respiratory renal and gasuwiritestinal studies in rats

(SN-46553).

CHMP Scientific advice was sought regarding the nonclinical programme.

2.3.2. Pharmacology

Primary pharmacodynamic studies

In vitro studies (D-46896, GR 73632, 100000503)

Table 1:

in vitro pharmacology studjes:

(M19) for NK1, NK2 and NK3 receptor

Affinity of rolapitant and it major metabolite

GLP Type of study Test system Noteworthy Findings
aspect
no GLP Affinity of Gearbil, rabbit and Human recombinant NK1 : Ki = 0.66 nM
D-46896 rolapitant for K1 monkey striqta and Gerbil NKl receptor : Ki = 0:13 nM
cells expressing Guinea pig NK1 receptor : Ki = 0.72 nM
study receptor cloned rat mouse Monkey NK1 receptor : Ki = 2.5 nM
and guinea pig NK Rabbit NK1 receptor : Ki = 31.7 nM
receptors. Mouse NK1 receptor : Ki = 64.4 nM
Chinese hamster Rat NK1 receptor : Ki = 78.6 nM
ovary cells
transfected with Human recombinant NK2 : Ki > 1200 nM
| the recombinant Human recombinant NK3 : Ki = 4050 nM
| human NK1
receptor
no GLP Affinity of major | Human NK1, NK2 | NK1 : IC50<10 nM (Ki = 0.42 nM)
metabolite (M19) | and NK3 receptor | NK2 : IC50=20 000 nM
100000508 | ¢ (4 )apitant for NK3 : 1IC50=1700 nM
study NK1, NK2 and
NK3 receptors
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In vivo studies

Table 2: In vivo pharmacology studies with rolapitant

Type of study Doses Major findings
No of (mg/kg)
animals/dose
GLP aspect
Induced Foot-Thumping in Gerbils
Foot thumping induced | Oral by Rolapitant blocked NK1 agonist induced foot thumpi{Q
by an NK1 agonist (GR | Gavage ==> ED90 = 0.3 mg/kg.

73632)
3F /group
No GLP

D-46896
SN04917

0.03- 1 mg/kg

aier
= 34

Plasma concentration of rolapitant (4 hours
administration of the ED90 dose of 0.3 mgfig)
ng/ml (68 nM).

Foot thumping induced | Oral by Rolapitant blocked NK1 agonist indleed foot thumping for
by an NK1 agonist (GR | gavage and IV up to 24 hours.
73632)
0.3 mg/kg PO
3F/group 1.0 mg/kg IV
No GLP
D-46896
Emesis studies iri Fyrrets
Ferrets Oral by Rolapite r;t_produced a significant dose related inhibition
Gavage of "wmesis induced by apomorphine =>ED50 = 0.03
Acute apomorphine myg/kgr
induced retching and 0.01-0.3
vomiting mg/kg |
4M/group + apomorgniri2
No GLP
D-46833
Ferrets Qral by Rolapitant produced a significant dose related inhibition
Gavage of emesis induced by cisplatin == ED50 = 0.07 mg/kg.
Acute cisplatin-indycea
retching and vémiting 0.03-0.3
mg/kg
4M/group
+ cisplatin
No GL*:
D-46833
Ferrets Oral by A single dose of rolapitant at 1 mg/kg administered 4
Gavage hours prior to cisplatin produced 95% inhibition of
Acute and delayed retching and vomiting over 72 hours.
cisplatin-induced 1 mg/kg

retching and vomiting

Daily treatment with rolapitant produced 95% inhibition

of retching and vomiting over 72 hours.
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4M/group + cisplatin

D-46833

Secondary pharmacodynamic studies

In vitro pharmacology assays, rolapitant has > 1000-fold lower affinity for a panel of 115 other receOteyrs,
transporters, enzymes, or channels. Rolapitant has a little affinity for norephinephrine or dopamitie
transporters or Cl- channel. Rolapitant has > 200-fold lower affinity for glucocorticoid receptor.the closest
receptor by affinity, than for the NK1 receptor. The major active metabolite M19 has > 10@)-1ald lower
affinity for a panel of 86 other receptors, transporters, enzymes, or channels against whichjit'was tested.

The secondary pharmacodynamics experiments indicate that rolapitant and M19%are, selective for NK1 over
the related NK2 and NK3 receptors (>1000-fold lower affinity). Furthermore, olgoitant and the metabolite
M19 were screened against a large panel of other receptors, enzymes and i¢n/ghannels, the results of which
indicate that based on lower affinity, rolipitant is unlikely to achieve @ufficient clinical concentrations in
humans to affect other receptor/ion channel activity, including the . elosest receptor by affinity, the
glucocorticoid receptor (=200-fold lower affinity).

Safety pharmacology programme

Table 3: Safety pharmacology studies with rgiapitant and its metabolite M19

Type of study Doses/concentrations | ajor findings

GLP aspect |

Ex vivo N &K

Cardiovascular ROLAPITANT 8.04 pM: small but statistically significant

Isolated, canine 1.19 and 8.04 =M shortening of action potential duration at all

Purkinje fibers pacing frequencies (APD60 and APD90: -
14.0% and -9.5%, respectively).

Non-GLP

SNO05255 NEL = 1.19 pyM.

In vitro @,

Cardiovascular i RQYAPITANT: hERG : IC50 = 1.05 pM (rolapitant) and = 5.8

hERG: Mouse L- 0, 0.4, 2.46, 7.18 uM UM (M19)

929 cells stably

transfected witiy M19: Rolapitant at 1.05 uM = Safety margin = 278

human hERG 0.3, 1.0, 3.0, 10, 20puM

Non-GLP

SN-46555

SN-0&5@7\(M19)

In vivo

Cardiovascular Oral, by gavage Cardiovascular: No treatment related effects
on blood pressure, heart rate, ECG. At 6 hours

Cynomolgus ROLAPITANT post-dose, plasma drug levels at 2 and 5

Monkeys (Telemetry) mg/kg were 290 and 820 ng/mL, respectively.

Cardiovascular:
Cardiovascular: 0, 1, 2, 5 mg/kg
5M/group
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Non-GLP
SN-08107
SN-46553
Cardiovascular Oral, by gavage No changes in heart rate, blood pressure, or
Cynomolgus ECG intervals or ECG morphology
Monkeys
Telemetry ROLAPITANT
NOEL =15 mg/kg
6M/Group Single dose: 0, 5, 15
GLP mg/kg
SN03125
CNS, Oral, by gavage CNS: No significant findings infbenavioral or
Respiratory, autonomic endpoints.
Renal, GI: CNS (Irwin), Respiratory,
Renal, Gl (SN-46553) : | Respiratory: No test-articleyrelated effects on
Sprague-Dawley ROLAPITANT : 0O, 5, 10 | respiratory rate, tidal/valtine, minute volume
Rats mg/kg in M only or arterial pH, blood({ gases, or bicarbonate
levels.
6/sex/group Respiratory  (SN-03123):
ROLAPITANT single oral | Renal: No t#se-artcle-related effects on urine
SN-03124 (GLP) dose in M 5, 25, or 100 | volume, usinary) electrolyte excretion, serum
SN-03123 (GLP) mg/kg or in F 1, 5, or 25 | creatinine,, or 24-hour creatinine clearance.
SN-46553 (Non-GLP) mg/kg
Gl: K9 “test-article-related effects on gastric
CNS (SN-03124): | #iptying or intestinal transit.
ROLAPITANT single oral
dose :1, 5, or 25 mg/kg ir. |
F; 5,25, or 100 mg/kQ in
M

M: male ; F: female; PK: pharmacokineticjbidsma fu : free fraction of drug in plasma; NEL: no effect level

The SNO05255, SN46553 and SNO8!.07 studies concern also the evaluation of the potential for delayed
ventricular repolarization (QT intewval prolongation) regarding rolapitant or it major metabolite M19 and were
not conducted under GLP cenditig@s. For that reason, the Applicant performed two new studies in December
2016 and in January 20177 5aizboth rolapitant (SN 1000-09-003) and its M19 metabolite (SN 1000-09-004)
under GLP conditions (gGhjust to pending final report). The results of all studies are consistent. In addition, a
QTc study of rolapitait i humans was conducted at 4x the therapeutic dose, and no QT signal was observed
in this study.

In vitro rolaritant’'and M19 weakly inhibited hERG (potassium) current with an I1C50 of 1.05 uM and 5.8 uM,
respectivaly:

Furthermore, a canine Purkinje fiber assay indicated that small but statistically significant shortening of
action potential duration at all pacing frequencies occurred in fibers exposed to the high concentration of 8.04
MM of rolapitant (APD60 and APD90 were shortened slightly by 14.0% and 9.5%, respectively) but no test
article related effects were reported at lower concentrations or on other action potential parameters at any
concentration.
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In vivo safety pharmacology studies were conducted to evaluate the safety of rolapitant in core organ
systems including rat studies of central nervous, respiratory, renal/urinary and gastrointestinal systems and
a monkey cardiovascular study. No test-article related effects of concern were observed on neurologic or
respiratory function at doses up to 25 mg/kg in female rats and 100 mg/kg in male rats or on gastrointestinal
or renal function in male rats at single oral doses of up to 10 mg/kg rolapitant (SN03123, SN03124, D-
46553). However, the binding affinity of rolapitant for rat NK1 receptor is >100-fold less than for human NK1
receptor.

Rolapitant administered at doses ranging from 1 to 15 mg/kg to male conscious telemetered cynomblgus
monkeys did not affect arterial blood pressure, heart rate, ECG intervals or ECG morphology in vivs {D-
46553, SN03125). In addition, no ECG intervals or morphology changes including QTc intervalss@=re
observed in repeat-dose GLP toxicity studies up to an oral dose of 30 mg/kg/day for 9 mori:hs'and up to an
IV dose of 15 mg/kg/day for 14 days in monkeys. Taken together with the in vitro study reyults, these data
suggest that rolapitant does not delay cardiac ventricular repolarization.

Pharmacodynamic drug interactions

Non clinical studies on pharmacodynamic drug interactions were not sukmitted.

2.3.3. Pharmacokinetics

Quantitative methods using protein precipitation followeas by reverse phase HPLC coupled with triple
quadruple mass spectrometry (MS/MS) was developad Jand validated for the quantitatively analyses of
rolapitant and the metabolite M19 in several noiclitical matrices (mouse plasma, rat plasma, monkey
plasma).

Table 4: Representative Validated LC-MSYViS Assays Used to Determine Rolapitant and Metabolite
M19 (M19) Concentration in Mouse, Faatpand Monkey Plasma

Reference | Species | Analyte Range LLOQ Accuracy Precision
-\ (ng/mL) (ng/mL) (% Diff) (% CV)

DM27321 Mouse Rolapitent 50 to 50000 | 50 -3.5to 3.0 25t07.7
Non-GLP M1S 5 to 5000 5 -2.4t0 3.0 2.0t0 9.5
DM27320 Rat | Rolzpieant 50 to 50000 | 50 -5.0to0 2.8 1.7 t0 12.5
Non-GLP _MMa1e 5 to 5000 5 -4.2t0 4.0 2.5t012.0
DM27322 Monkey4, [\Rolapitant 50 to 50000 50 -6.0 to 6.0 1.8to0 9.1
Non-GLP ( 9’M29 5 to 5000 5 -4.7 t0 6.5 1.2t011.8
Absorption

Singla dgse studies:
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Table 5: Bioavailability of rolapitant after single dose in preclinical species

Species Formulation | Dose Gender Cmax Tmax AUC g F (20)
(mg/kg) | (N) (ng/mL) | (hr) (ng*hr/mL)
Route
Rat Amorphous 5 M ND ND 10400
HCI Salt i.v. (3)
5 M 556 3.6 4840 - 7000 |47 -71
p.o. (17) % ]
Crystalline 5 M 379 5.0 5410
HCI p.o. (20) (0-24 hr) e |
monohydrate | 5 F 723 8.0 14900
salt p.o. (10) (0-24 hr)
Monkey Amorphous 2 M ND ND 5200 -T‘
HCI Salt i.v. 3) .\
2 M 467 2.7 6549 ~100%
p.o. 3)
Crystalline 2.5 M3 590 4.0 ’H 77020h
HCl p-o. 3) - r)
monohydrate
salt
1

Distribution

In Vitro Protein Binding- Plasma Protein Binding

Rolapitant is highly plasma protein-bound (99.7499.9%% in mice, rabbits, rats, dogs, monkeys, and humans).
Consistently, the metabolite M19 exhibits the g¢ame marked binding with the rat, monkey and human plasma
proteins (= 99.0%).

Both rolapitant and the active metabolite, M19 are highly non-specifically bound, resulting in the free fraction
available for the potential interacticghowith biological targets likely in the order of 1% or less of the total
compounds in the brain.

In Vivo Studies

The volume of distribut/orn(vdss) of rolapitant is considered high in rats (Vdss =7.7 L/kg) and moderate in
monkeys (Vdss =3.2-Li'ky).

A quantitative »noie-body autoradiography (QWBA) study was conducted following a single oral dose of 14C-
rolapitant (23yfivg/kg) to both the albino (Sprague-Dawley) and pigmented rats (Long-Evans). 14C-rolapitant
was abscriaed«apidly into the blood. The majority of tissues reached peak radiocarbon concentrations at the
8-hr timeshoint, the tissues that had the highest radiocarbon concentrations, at this time point were the liver,
lung, pancreas harderian, adrenal, and the wall of the small intestine (range; 18100 to 88900 SCH 619734
ng equiv/g). The lens of the eye had fallen below the limit of quantification in all genders and strains at the
8-hr time point and the tissue-to-blood concentration ratios were on average between 3.5- and 6.2-fold
higher than the time-matched blood concentrations. Since the amount of radioactivities was one of the lowest
in the ocular tissues among all solid tissues examined in both pigmented and albino rats, the binding affinity
of rolapitant to melanin-containing tissues appears to be negligible. Radioactivities were not detected in
ocular tissues after 48 hours postdose.
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Brain Distribution

Table 6 : Brain distribution in gerbils and rats

Studies Rolapitant brain to plasma M19 brain to plasma (AUC)
concentration ratio ratio

RAT 2.4 to 5 ( 24 h post dose)

5 mg/kg 0.2 to 2.5 (48 h post dose)

RAT 1.2 (48 h post dose) 0.682 (24 h post dose)

10 mg/kg |

RAT 0.627 1.2 (24 h post dose)

25 mg/kg 74 |

RAT 1.2 (48 h post dose)

100 mg/kg A

The elimination kinetics appeared to be comparable between brain (t¥2 ~ 4.2-4.4 hr)_and hlasma (t%2 ~ 4.5-
5.3 hr) in rats.

Multiple dose studies

Table 7: Rolapitant Pharmacokinetic Parameters after Repeated Oial Dosing to Rats and Monkeys

Species | Formulation | Dose Duration | Gender | Cmay. . | Tmax | AUC 0-24h
(mg/kg) | (day) (N) (ngfraty) 1 (hr) (ng*hr/mL)
Per os =\
Rat Crystalline 5 7 M (20) 4, 1417 2 4680
HCI 5 7 F (10) 1118 2 22500
monohydrate | 5 30 M (10)Y_| 551 8 8660
salt 5 30 F(20) | 551 8 40600
Monkey | Amorphous 5 15 M{4) 1300 1.8 12700
HCI Salt 5 30 ~ I (4) 1353 2.5 14054

Metabolism

In vitro studies:

14C-rolapitant metabolism “wvas Tgvestigated, in a cofactor NADPH-dependent manner, using human liver
subcellular fractions (migrisscmal preparations, S9 and cytosolic fractions), and human recombinant
metabolic enzymes_ inCiuaiwig 19 recombinant P450 members and 3 human flavin monooxygenases.

Recombinant humap,CYF3A4 and CYP3AS5, to a less extent, catalyzed the formation of M19 from rolapitant.

In vivo studies.

Noneaf thexmetabolites detected appear to possess discernible structural alerts for bioactivation specifically,
glutathiane (GSH) or acyl glucuronide conjugates formed with rolapitant and the metabolites in the
nonclinical species (rats and monkeys) were not evidently detected.
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Table 8: Comparaison of plasma metabolites in mice, rats and monkeys given a single

dose of rolapitant

Metabolite Peak Area Relative to Rolapitant (%0)

Mouse Rat Monkey | Human

Male Male Female Male +

Female
M4 Dihydroxy-O-desalkyl-SCH 619734 | NR 24.5 ND ND NA*
M4a Hydroxy-O-desalkyl- SCH 619734 | NR 24.5 ND ND NA*
M6 Hydroxy-O-desalkyl- SCH 619734 NR 26.0 ND ND NA®S . |
M19 (M19) Hydroxy- SCH 619734 1.1 50.4 3.8 11 -17 .V 50
M21 Hydroxy- SCH 619734 5.8 4.0 5.0 ND | ) | NA*
ROLAPITANT 100 100 100 (200 NA*
N1

ND, not detected on Day 1 but detected in Day 5 plasma ; NR, not reported{asydetected by either MS or on-
line 14C radiometric detection
NA*: No details available in Humans, wathever the other metabolites thaiinolasma exposure are < 10%

Excretion

Table 9 : Excretion of rolapitant (SN04917 (No GLEFE)S

Species N Dose Route Urine Faeces Qile Recovery Time
(mg/kg) (% dose) (% dose) ) (% dose) (% dose) (h)
2a 5 1\ 14.9 NG 25.5 40.3 0-24
Rat 3 5 v 34.1 54.6 NC 92.9 0-168
2a 15.6 PO 10.1 NZ 22.3 324 0-24
3 5 PO 313 %\ w518 NC 87.8 0-168
2a 2 v 7.5 NC 48 55.5 0-48
Monkey 3 2 1\ 156 58.4 NC 77.3 0-240
2a 10 PO 5.0 NC 31.8 37.0 0-48
3 2 PO = 18.1 56.9 NC 75.7 0-240
180 mg
Humans Single PQ 14.2 73 6 weeks
dose

a : bile duct-cannulatec,animals

Milk excretiom

Table 1C, \Fnarmacokinetic Parameters of Rolapitant in Dams and Pups after Oral Administration
(25 mgsiig) to Postpartum Female Rats

Parameter Dams Pups
Blood Plasma Milk Blood Plasma
C oz (g equiv/g) 4470 5990 14100 356 369
T oy (har) 8 8 12 22 22
AUC.48p (ng equiv¥hr/g) 124000 156000 331000 11500 12000
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2.3.4. Toxicology

Single dose toxicity

Table 11 : Summary of acute toxicity studies performed with rolapitant

Species/ Dose/Route Approx. Lethal dose /| Major findings
Sex/Number/Gr | (mg/kg) observed max non-
oup lethal dose
Study ID
GLP aspect Y ai
Mouse Oral, by gavage Mortality: 2M & 3F at 450 mg/kg. 4M &
4F at 900 mg/kg, 5M & 3F at +80¢ mg/kg
3 days 300, 450, 900, found dead after single dos>. 1F at 300
1800 mg/kg and 2F at 1800%wig:’kg“euthanized
5M & 5F after single dose.
SN 05220 Physical Signs: IxM*¢/F at all doses,
convulsions, hypqagctivity, impaired
GLP equilibrium, €<atermittent tremors and/or
convulsioris ’partial closure of eyes,
prostratiar.s
Rat Oral, by gavage Observed Maximum | Moitaliey~1/3 F at 500 mg/kg, 3/3 F at
Non lethal Dose .0CD"'mg/kg; 1/3 M at 2000 mg/kg
3M & 3F M: 0, 0, 100, 500, (mg/kg)
1000, 2000 F: 100 Physical Signs: Hunched appearance,
SN 03101 M: 1000 hypoactivity, tremors in F at 2250 mg/kg
F: 0, 0, 50, 250, and M at 2500 mg/kg. Ataxia, abnormal
GLP 500, 1000 Approximiite Lethal |stool M&F at 500 and 1000 mg/kg and M
Dose (nig/kg) at 2000 mg/kg. Labored breathing,
F: 50C coolness to touch, chromorhinorrhea and
M 32800 salivation in M at 2000 mg/kg.
Rat Intraperitoneal Chserved Maximum | Mortality: 1/3 F at 500 mg/kg; 3/3 M
onlethal Dose 1000 mg/kg.
3M&3F M: 0, 125, 250 (mg/kg)
500, 1000 F: 250 Physical Signs: Hypoactivity =250 mg/kg.
SN 03102 M: 500 Ataxia and hunched posture F at 250
F: 0, 1257 #50, 500 mg/kg, M&F at 500 mg/kg, and M at 1000
GLP Approximate Lethal | mg/kg. Abnormal stool.

Dose (mg/kg)
F: 500
M: 1000

Chromodacryorrhea and fecal M at 500
mg/kg. Labored breathing and urogenital
staining in F at 500 mg/kg. Tremors in
M&F at 500 mg/kg and M at 1000 mg/kg.
clonic convulsions, prostration M at 1000
mg/kg.
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Monkey/
Cynomolgus

Oral, by gavage

Observed Maximum
Nonlethal Dose

Mortality: F at 200 mg/kg

25, 50, 75, 100, (mg/kg) Clinical Signs: F at 200 mg/kg:
1M&1F 150, 200 F: 100 convulsions, emesis, hypothermia,
M: 200 prostration, and morbidity. At 150 mg/kg,
SN 03126 excessive vocalization in M, hyperactivity
Approximate Lethal |in F, face rubbing in M&F.
GLP Dose (mg/kg)
F: 100
M: 200
Monkey/ Oral, by gavage Observed Maximum | Emesis, hypoactivity, and abnormal
Cynomolgus Nonlethal Dose posture.
100 (mg/kg)
8F F: 100
SN 08134
GLP

BWG = body weight gain, F = female, M = male, NA = not applicable, TK = tgxicoKinetics

a All rolapitant doses as hydrochloride monohydrate salt

Repeat dose toxicity

Table 12 : Summary of repeat-dose toxicity studies

Species/Sex/ Dose NOAEL Major flT*u_ings
Number/Group | (mg/kg/da | (mg/kg/day
Study ID/ GLP |vy) / |)
aspects Duration
/Route X
1/ TNFUSION
Rat IV infusion NOAGL = 18 - At 36 mg/kg/day: sacrificed after the first dosing
14 days toxicity du.e to inability to infuse such volume (20 mL/kg)
stud reliably.
y Saline,
Tox 10M&10F Vehicle £ 425,
TK- 12M&12F 18,36 - in 4.5 and 18 mg/kg/day group : no findings
SN 07395
GLP
. W Y .am
MonkKke)#* IV infusion NOAEL : Mortality: 14 monkeys pre-terminally euthanized
Cynomolyus Saline F= due to clinical observation findings: 4M/4 at the 5
g : +
14 days toxicity | vehicle, 5, M <5 mg;llzg, 8:]8 ath23 ma/kg; 1M/4 1_F/4 at 10
study 10, 20 mg/kg 3 _unc e _posturt_a, pro§trat|on,
hypoactivity, ataxia, pulling hair, no food
consumption, coughing/gagging, vomitus,
AM&AF excessive salivation, and retching.
SN 07393 2M sacrificed on D10 at 5 mg/kg : | in red cell
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mass and albumin with 1 cholesterol and

GLP
triglycerides, 1M with notable | in reticulocyte and
platelet counts.
Monkey/ 1V infusion NOAEL =10 | 20mg/kg/day: convulsions, decreased activity,
Cynomolgus (30 minute | recumbency, and ataxia = resulted in a dose
i i i i i
14 days toxicity _ infusion) -reduc-:tlon -to 15mg/kg/d§y and a lengthening of 2
study Saline, infusion time to 45 minutes (20/15 mg/kgy “E
vehicle, 3, minutes infusion).
Main study: 10, 20/15 NOAEL = 15
AM&AF -(45 - minute
infusion)
Recovery:
2M&2F for
Groups 2 and 5
only
SN-2013-009
GLP
ORAL (GAVAGE)
Mouse Oral, by | NOAEL = 75 ‘ Organ wt (changes listed as relative to body wt)
gavage » fLiver wt in M&F at 275 mg/kg
3 months toxicity e |Uterine wt (-19%) at 150 mg/kg
study 250 25, 75, Histopathology
Toxicity: e Liver: centrilobular hepatocellular hypertrophy in
10M&10F M at =25 mg/kg and F at 275 mg/kg
TK: 30M&30F P450 Gene Expression
e Induction of CYP 2B1/2B2 and CYP 3Al in M
SN 03665 (=7-fold for both) and F (—4- and —9-fold,
respectively) — only HD investigated
GLP
Rat 2ral, by | NOAEL =5 Body weights: |BWG: in M at 100 mg/kg
3 months toxio | Savage Biochemistry: 1 protein, albumin, and globulin at
(7 25 mg/kg; |A/G and 7calcium at 100 mg/kg
study M: 0,5, 25,
Organ weights: tliver wt. in M at 100 mg/kg.
Toxicity : 100 . - .
10M&1oF Hls_toga}thology: Epididymes: vacuolation  of
TK - 30M&30F F: O, 1, 5, epithelium at =25 mg/kg
25
SN 03409
GLP
Rat Oral, by | NOAEL Clinical signs: dose-related peri-oral food-like
3 months toxicity | gavage material associated with salivation at =50 mg/kg,
study M = 75 | convulsions on F43 to termination in 1F at 125
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0, 50, 75, | (based on | mg/kg
1—8)1\(/:2;_)6;: 125 Efttr?c;logy g | Body weights: |BWG in F at 125 mg/kg
TK: 15M&15F organ wt) Food consumption: transient] on D7 at = 50
mg/kg.
P450 Gene F = 50 (based . . .
Expression on organ wt). Hematology: .sllght | RBC, Hb, Hct, microcytosis
5M&5E control (IMCV, MCH) in F at 125 mg/kg
and high dose Biochemistry: ftprotein, tglobulin at 125 mg/kg in
only M and at =75 mg/kg in F, |TG at 125 mg/kg in-M
and at 250 mg/kg in F
SN 03664
GLP Organ weights: tLiver at 250 mg/kg, 1Thy=oiiland
adrenal in M at 125 mg/kg, tKidney wt in Wi et =50
mg/kg, |Uterus wt in F at 125 mg/kg.
Histopathology:
e Liver: centrilobular hypertropity ot =50 mg/kg,
multinucleated hepatocytes 0.'2/10 M at 125
mg/kg
e Thyroid: follicular cell{ bynerplasia in M at 125
mg/kg
e Adrenal gland: hyvnerplasia of zona fasciculate in
1/10 M at 125_n.g7kg
e Kidney: focdl Spyperplasia of tubular cells in
outer strip€wai™Kicney in M at 275 mg/kg
Ultrastrudturarr Pathology (selected control and
high-dosed=" M only): proliferation of smooth
endsplasmic reticulum in tubular epithelial cells of
pars, racta of kidney, compatible with enzyme
induction.
P450 Gene Expression: induction of hepatic CYP
2B1/2B2 (—~7- to 13-fold) and CYP 3A1 (—12- to
44-fold) mRNA at 125 mg/kg.
Rat oral by | NOALL = 100 | - Physical signs: 1 incidence of salivation in M&F 50
gavage and 100 mg/kg/day.
6 months toxicity
study 0, 25,50, - | BWG on D184 in F 25, 50, and 100 mg/kg/day
(-20.4, -21.4. and -20.6%, respectively)
100
Toxicity : - Serum Biochemistry: a slight to mild | in total
15/sex/group and conjugated bilirubin in all dosage level in M&F,
TK with a dose-related trend only in M. Minimal 1
3/sex/group/tiriny, | Cholesterol F all dose groups. Mildly |TG in all
e point doses with dose-related trend only in males.
SN 02115 — Organ wt: 1 liver weight correlated with
hepatocellular hypertrophy. | absolute uterus
GLP weight in all dosage level.
- Histopathological findings :

e Liver: minimal to moderate centrilobular
hepatocellular hypertrophy  with an
apparent dose-related increase in incidence
and severity, multinucleated hepatocytes
at 50 and 100 mg/kg/day, single cell
necrosis at 50 and 100 mg/kg/day,
eosinophilic cell focus at 100 mg@/day in
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M, 1 incidence of minimal
hepatocellular vacuolation in M.

e Thyroid: minimal to slight follicular cell
hypertrophy at 50 and 100 mg/kg/day in
M&F

e Epididymes: a minimal vacuolation of the
tubular epithelium (in all M at all doses) =
Vacuolation of epithelial cells is a common
degenerative change in the epididymis of

to slight

aged rats.
Monkey/ Oral, by | NOAEL =30 Mortality: All animals at 60 and 100 (»gikg
Cynomolgus gavage euthanized after 2 and 3 day dosing’ _sue to
treatment-related clinical signs. At 69 «rg/kg,
28 days toxicity | 0, 30, 60 loose/soft stool, emesis, hypoactivity, \weakness,
’ ’ ’ coolness to touch, hunched appeuraiice, ataxia,
study 100 prostration, and/or convulsiors. \Stress-related
WBC, neutrophils and |lymphouvtes =260 mg/kg.
AM&AF 1 p Llymp a/kg
Histopathology:
SN 05015 e Pancreas: at 260 mg/kg, vacuolar
degeneration uf pancreatic acinar cells and
GLP e Stomach: viacuolar degeneration of
glanduldr woithelium of stomach.

e Heart= Wit focal arteriolar degeneration of
the heart in 1 M at 60 mg/kg possibly
st:cojdary to seizures.

L Traumatic injuries secondary to convulsive
activity 260 mm/kg.

Monkey/ Oral, by | NOAEL =15 lNone

Cynomolgus gavage

3 months toxicity | 0, 1, 5, 15

study

AM&AF

SN 03098

GLP

Monkey/ oral by ["NOAEL =30 Minimal focal necrosis in the liver of 3 out of 4

Cynomolgus gavagé@ high-dose (30 mg/kg/day) in M.

9 months toxicity 0845, 15,

study 30

AM&AF |

SN 03667

GLP

A/G = albumin/globulin ratio, BWG = body weight gain, ECG = electrocardiogram, F = female, Hb

hemoglobin, Hct = hematocrit, M = male, MCH = mean corpuscular hemoglobin, MCV = mean corpuscular
volume, PBS = phosphate buffered saline, RBC = red blood cells, TK = toxicokinetics WBC = white blood

cells, wt = weight, w/v = weight to volume ratio. D: day

In rodents, rolapitant was tested in repeated dose oral toxicity studies up to 26-weeks in duration, and the

liver, thyroid, kidneys, epidymis and uterus were identified as target organs.
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Liver weight increased with dose-dependent, which correlated with histopathological findings such as
hepatocellular hypertrophy. In the thyroid, the incidence of follicular cell hypertrophy was increased at all
doses and relative thyroid weights were increased at the high dose. The changes in the liver and thyroid
appear to be related to the activation of drug metabolizing enzymes (increased CYP gene expression
(CYP2B1/2B2 and CYP 3Al) and may not be relevant to humans. In the 3-month dose range-finding study,
additional observations in males at 125 mg/kg/day consisted of hyperplasia of the tubular cells of the outer
stripe of the kidney that was associated with endoplasmic reticulum proliferation, and minimal hyperplasia of
the zona faciculata in the adrenal gland, both considered consistent with enzyme induction. Moreover
treatment-related minimal vacuolation in the epididymis was not considered adverse since the chariges were
minimal and did not increase in severity with longer duration treatment. Decreased absolute=ul=ris weight
occurred in 3-months repeated doses studies in mice from dose of 1 mg/kg/day and in rats\frara dose of 50
mg/kg/day and in 6-months repeated doses study in rat from dose of 25 mg/kg/day.

In monkeys, the oral administration of rolapitant at dosage levels as high as 15 ma.‘kxgsday for 3 months and
30 mg/kg/day for 9 months resulted in no treatment-related findings. However i ar oral one month study,
all animals in the 60 and 100 mg/kg/day dosage levels were euthanized du="to treatment-related clinical
signs, including convulsions. In addition, convulsions were observed in mice| _oral doses of 300 mg/kg/day
and intraperitoneal doses of 125 mg/kg/day. In rats, convulsions occurred, following a single IP dose of 1000
mg/kg and in a single animal given 125 mg/kg/day in a 3-month oral téxicity study.

Given the differences in half-lives and the difference in dosing infarnimals (repeated daily dosing) and in
humans (single dose per treatment cycle), the Applicant cansideged for the safety margin calculation that
direct comparison of steady-state AUC0-24h values in animais t0 AUCO-o values following a single dose in
humans to be misleading. Thus, to allow for a comparisbn pf cumulative total exposure in animals relative to
the total exposure in humans over the same timefra/ne, animal “AUC Projected” values by multiplying the
daily, steady state AUCO-24h values for rolapitané ana’metabolite M19 in animals by a factor of 14. This
approach, comparing projected human steady(state exposure for two weekly dosing intervals to cumulative
exposure in the non-clinical species overithe same time period is reasonable when considering the significant
difference in half-lives of the drug and niajgr metabolite M19 between non-clinical species and humans.

Genotoxicity

Table 13 : Summary of genotoxicity studies performed with rolapitant:

Type of test/study | Testayatem Concentrations/ Results
ID/GLP Medhou of [ Concentration range/
adiinistration Metabolising system
QN
In vitro -
Ames Salmonella  typhimurium | 31.2 to 5000 pg/plate negative
Gene mgtatend in|TA 1535, TA97a, TA98,|+/- S9
bacteria TA100, TA102, WP2uvrA
SN 03115
GLP
Chromosome Human peripheral blood |-S9: 2.93 to 23.4 pg/mL (4-hour negative
aberration lymphocytes treatment) and 10 to 40 pug/mL
SN 03114 (19-hour treatment).
GLP +S9: 5.86 to 46.9 pg/mL
(4-hour treatment) and 40 to 70
pg/mL (4-hour treatment)
In vivo
Micronucleus test | Mouse | 0, 31.25, 62.5, 125 mg/kg for 2 | negative
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SN 03261
GLP

6 M + 6F /group
1P

Micronuclei in
marrow cells

bone

days

Mortality at = 250 mg/kg, Clinical
signs at = 62.5 mg/kg/day :
hypoactivity and/or flattened
posture

Bone marrow toxicity at 125
mg/kg/day at the 48-hour harvest.

The dose ranges evaluated in the GLP bacterial gene mutation study were based on an exploratory study
which identified excessive cytotoxicity in Salmonella typhimurium strains, at higher doses. Rolapitant was
negative for revertant colony counts in all strains tested with or without metabolic activation indicatirlg that
rolapitant is negative for bacterial gene mutations. Rolapitant was also negative for chromosomaalferrations
in human peripheral blood lymphocytes with or without metabolic activation in a GLP-congiicnt assay. A
dose-range finding study was performed for the in vivo bone marrow micronucleus assay ‘wna*doses of 15.6,
31.3, 62.5, and 125 mg/kg/day were selected for the definitive micronucleus assay baseo on the significant
mortality observed at = 250mg/kg/day. Rolipitant was negative in the in vivo Yone marrow micronucleus
study in CD1 mice dosed with rolapitant ip.

The pharmacologically active primary metabolite, M19 was also assessed for g<retoxicity in a GLP-compliant
bacterial mutagenicity test and a GLP compliant chromosomal aberration <tudy. M19 was negative in the

bacterial mutagenicity study with or without metabolic activation and riegative for chromosomal aberrations

in cultured in human peripheral blood lymphocytes with or without (neyabolic activation.

Table 13b : Summary of M19 genotoxicity studies

Type of test/study | Test system Concentrations.? Results

ID/GLP Method of [ Concentratian range/
administration Metabolisiag system

In vitro

Ames Salmonella  typhimurium | 72« ({train 1535 -S9) to 5000 | negative

Gene mutations in|TA 1535, TA97a, TA98, | pa/pate

bacteria TA100, TA102, WP2uvrA | /- S9

SN 08101

GLP \

Chromosone Human peripheral bpod|-S9: 15 to 23.4 pg/mL (4-hour | Negative

aberration lymphocytes treatment) and 7.5-60 pg/mL (19-

SN 08102 hour treatment). Doses limited by

GLP +S9: 30 to 100 pg/mL cytotoxicity

(4-hour treatment)

Carcinogenicity,

Table 14 ( /Summary of carcinogenicity studies
Speciasisex/ Dose NOAEL Major findings
Numbeir/Group | (mg/Z/kg/day | (mg/kg/d
Study ID/ GLP | ) / Duration | ay)
aspects /Route
Mouse (CD-1) oral gavage - Non-neoplastic findings :

once daily NOAEL = - Glandular stomach : Tincidence/severity of
Two-Year Oral 150 lymphoid aggregates in F at 150 mg/kg,
Carcinogenicity 0 (control), O | mg/kg/day Tincidence/severity of mucosal hyperplasia
Study (control), 25, at 150 mg/kg

75, 150
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age 7-week old mg/kg/day

Toxicology

groups

(50/sex/group)

Toxicokinetic

groups

(20/sex/group)

SN 03662 GLP S |

Rat SD Oral gavage | NOAEL = 25 | - ROLAPITANT-related mortality only in mecles
once daily mg/kg/day dosed at 250 mg/kg/day. This group’ swas

Two-Year for male terminated and carcasses discarded / widiout

Carcinogenicity 0, 0, 25, 50, necropsy or tissue collection on study Day 9.due to

Study or 100 mg/kg. | NOAEL = 50 | mortality and adverse clinical signs including

mg/kg/day hypoactivity, impaired equilibriun}, Jintermittent
age 6-7 weeks On study days | for female tremors, dermal atonia, thin baiyj.cool to touch,

Toxicology
groups
(50/sex/group

except for group
250 mg/kg only

50 M)

Toxicokinetic
groups
(10/sex/group

except for group
250 mg/kg only

10 M)
SN 03361

GLP

0 through 10,
rats in the 25,
50, and 100
mg/kg dose
groups
received 5, 25,
and 75 mg/kg,
respectively.

An additional
group of male

rats was
administred
with

250 mg/kg

daily for 9
days.

and rales.

- Lower mean body weigiiis "eind cumulative body
weight gains noted at Weck/104 in the 50 and 100
mg/kg/day M&F, comjpared to controls.

- ROLAPITAN7=#2i&ied increased survival was
statistically significant at 50 mg/kg/day in M and at
25, 50, and .,00"my/kg/day in F.

- ROLAP(TANT-related decreases in the incidences
of palpahie” masses and animals with multiple
magses, and ROLAPITANT-related increases in the
maan_siumber of days to first mass at 25, 50, and
200"mg/kg/day in F.

- Macroscopically:

e Benign pheochromocytomas (adrenal
glands) : 1 incidence at 50 and 100
mg/kg/day in M and

e Thyroid glands: 1 incidence at 100
mg/kg/day in M&F; follicular cell adenomas
: 1 incidence of follicular cell carcinomas at
100 mg/kg/day in M.

ROLAPITANT-related non-neoplastic findings:

e adrenal glands at 100 mg/kg/day in M.
Cystic cortical degeneration at 100
mg/kg/day M

e liver of both sexes at all doses. Findings
included multinucleated hepatocytes in
both sexes at 50 and 100 mg/kg/day,
focus(i) of cellular alteration, eosinophilic
cell, in females at all doses, focus(i) of
cellular alteration, basophilic cell, in M at
all doses and centrilobular hypertrophy in
both sexes at all doses. However, these
non-neoplastic findings in the liver were
not accompanied by higher incidences of
liver tumors.

D = day; M = méle; F = female
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Table 15 : SD Rat 140 weeks carcinogenic study: principal neoplastic findings according
to tissue or organ of origin

Sex: Males Females

Dose (mghgday): | o | o [25 ] 50 [w0] o | o [25] 50 [100
Organ/Findings Incidence®
Adrenal Gland G| G0y | ooy | Goy | oo | Goy | co | Go | Go | G
-phecchromocytoma [B] 6 5 [ 17% | 14* 1 4 1 3 0
Thyroid Gland (30) | (309 | (500 [ (300 | (50) | (30) | (30) [ (50) | (300 | (300
-fellicular cell adenoma [B] 2 3 3 3 7* 2 1 3 2 5%
-follicular cell carcinoma [M] 0 1 0 3 3 0 0 . 0 )
Mammary Gland (28) | (28) | 28| (30) | 25| 47y | (45 [ 4D | 37 | (38)
fibroadenoma [B] 0 2 0 0 0 11 18 | 2% | 1% | 1*
-adenoma [B] o | o o] 1] o] 3 1 [ o* [ o* | 0
-adenocarcinoma [M]

0 0 0 1 0 o 12 0* 0* 0*

Pituitary Gland o) | 50y | oy | 50y | 5oy | 50y | 50y | 50y | 50y | (50
-pars distalis adenoma [B] 28 | 30 | 23| 290 | 22| 42 | 43 | 33* | 20% | 21®
[B] = Benign tumor; [M] = Malignant tumer; * = considered test article-related |
* Incidence = Number of animals affected |
* ()= Number of animals examined A\ Y

Table 16: Estimated exposure multiples for rolapitan< at the highest doses in the mouse
carcinogenicity study vs. the single 200 mg oral dose in humans.

Steady State NMean 4 Rowpitant | Exposure Multiple
Values
. . ! . ]
Species Study ) S}lld) Dose Coas AU 2 AUC Coas AUC
Duration | Number (mng/kg/day) o ) a A
g/kg/day (ug/mL) | (ugshis=ll) | Projected Projected
Mouse 3-month 03665 M=150 13.50 1880 2.688 13.8 222
F=150 8.83 | 3.0 2.373 9.0 19.6
Human Single- P04852 200 mg total | 0a77 121.0°
dose
*AUC Projected is AUC 4, multiplieathyy 21: WWUC,_.. from the single 200 mg oral dose
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Table 17: Estimated exposure multiples for rolapitant at the highest doses in the rat
carcinogenicity study vs. the single 200 mg oral dose in humans.

Steady State NMean Rolapitant | Exposure Multiple
Values at Varied Dose
Species Study Study Dose at Varied Dose
Duration | Number (ng/kg/day) | Cpon AUC) 2 AUC Comae AUC
(ng/mL) | (ng-hr/mL) | Projected Projected
Rat 6-month 03115 M=25 3.58 46.2 970.2 3.7 8.0
F=25 5.28 65.2 1.369.2 5.4 11.3
M=350 4.90 55.7 1.169.7 5.0 9.7
F=350 5.78 80.2 1.684.2 5.9 13.9
M=100 5.53 79.7 1.674 5.7 13.8
F=100 5.90 72.0 1.512 6.0 12.5
Human Single- P04852 200 mg total | 0.977 121.0°
dose
*AUC Projected is AUC .4 multiplied by 21: "AUC,... from the single 200 mg oral dose

In mice, no carcinogenic findings were associated with rolapitant following\2 years daily oral administration of
doses up to 150mg/kg/day in CD-1 mice. In rats, non-neoplasticafiddings were observed in the adrenal
glands of males (cystic cortical degeneration) at 100mg/kg/davsarid! in the liver of males and females
(multinucleated hepatocytes, foci of cellular alteration, eosinGphiiic cell and basophilic cell, centrilobular
hypertrophy) at all doses but liver findings were not asscciated with higher incidence of liver tumour and
were considered a result of P450 enzyme induction. Rolapitant-related neoplastic findings included a decrease
in absolute incidence of mammary gland nesgnlasras (fiboroadenomas, adenomas and malignant
adenocarcinomas) and adenomas of the pituitary g'and (benign pars distalis adenoma), attributed to the
decrease in body weight and body weight gain=A*higher absolute incidence of benign pheochromocytomas in
the adrenal gland of rolapitant-dosed 50 ‘wmg#ig/day and 100 mg/kg/day males and a higher absolute
incidence of follicular cell adenomas in thesttiyroid glands in 100 mg/kg/day-dosed males and females, as
well as follicular cell carcinomas (malignant) in the thyroid glands of 100 mg/kg/day-dosed males were
reported but these findings were {1Gt.statistically significant. Hyperplasia of follicular cells of the thyroid
gland was previously noted inJats in a 3-month dose range-finding study at 125 mg/kg/day and in a 6-
month study at 50 and 100 wg/kg{day. In both of these previous studies as well as in the present study, this
change was associated Vit centrilobular hypertrophy in the liver, consistent with P450 induction. The
administration of rolapitant has been shown to result in a significant elevation of cytochrome P450s in rats.
The association of*foilicular cell hypertrophy/hyperplasia and subsequent thyroid gland neoplasia with
centrilobular henatce¢llular hypertrophy is a well-known rat-specific phenomenon that occurs secondarily
after P450 enzy/m2 induction and was considered of no clinical relevance. The safety margin (AUC) at NOAEL
for rat cd:ciaOcenicity study is estimated at 8 for males and 13.9 for females.

Reprodluttive and Developmental Toxicity
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Table 18 : Summary of Fertility and early embryonic development studies

Species Route/ NOAEL Major findings
(number) Duration/ Dose | (mg/kg/d)
Study ID
GLP aspect
Male Rats Oral by Gavage | NOAEL for | - 225 mg/kg/day: peri-oral substance.
0, 5, 25, 100|paternal -100 mg/kg/day from Day O to 3: | transient mean
Fertility and | mg/kg/day toxicity = 25|body weight with an associated | in food
Early Embryonic mg/kg/ consumption, but was not affected during, the
Developmental For 4 weeks remainder of dosing period.
Toxicity Study prior to| NOAEL for
cohabitation male mating |-100 mg/kg/day: |mean absolute weight{/0f the
(22 M+F/group) |period through|and fertility | prostate gland and seminal vesicles
the day prior to|and early | No effects on male mating and fgrtlity indices
SN 05078 schedule embryonic and early embryonic development.
sacrifice. development
GLP =100
Females mg/kg/day
(22/group) were
not dosed.
Female Rats Oral by Gavage |NOAEL for | - 10 mg/kg/day: trrey, and post-implantation losses
0, 1, 5, 10|maternal (1 in early resorptigng)
Fertility and | mg/kg/day toxicity = 5|- 5 and 10 m¢/kg/day: Significant | in the number
Early Embryonic mg/kg/day. of corpora lhutea“Conpared to the control group, but
Developmental oral gavage for below the=historical control range (15.3 to 16.6).
Toxicity Study at least two|NOAEL for |- 5 maskg/day: | in the number of implantation
weeks prior to|female sites attributed to the decrease in the number of
25F/group and during the |fertility =1 | colpoua lutea.
cohabitation mg/kg/day
SN 03117 period and
GLP through NOAEL ar
gestation Day 7 |early
emhryonic
devempwient
2 5
s mgkg/day
Rat (SD) Oral by gavage e Phase 1 and 2: | in BWG and | food consumption,
relative to control rats. After re-mating (Phase 2),
Investigative 0, 23 without administration of rolapitant did not affect
Study of the mg/kg/day BWG or food consumption = reversible.
Effects on Rat
Hormone Levels | yi4iaNats not = Phase 1 : | pregnancies, | implantation sites, |
during Jos2d. numbers of corpora lutea, and probable pre-
Pregnancy: implantation loss.
Reversibility (of
Effects OI7| Female rats = Phase 2: administration of rolapitant:
Female \&e#ity | yosed once on lpregnancies | litters. Prolongation of gestation (=
and garly | gp o0-7 (Phase 8 days).
Embryonic 1) After re-mating (Phase 2), without administration of
Development or on GD O-7 rolapitant: no persistent effects on fertility and
. development => reversible.
20F/group after the first
mating (Phase = Prolactin, estradiol, and progesterone levels
SN 06533 2). unaffected by rolapitant on gestation Day 5 during
GLP Phase 1 and after re-mating during Phase 2.
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Table 19 : Estimated exposure multiples for rolapitant at 1 mg/kg/day in the rat female

fertility study vs. the single 200 mg oral dose in humans.

Steady State DMean Rolapitant | Exposure Multiple
Values
!Is)tlllllf:il:inn itlillcrlliel' Dose : Cona AUCo240r Atc Conax Atc
Species ) (mg/kg/day) | yig/ml) | (ughr/mL) | Projected® Projected
Rat 3-month 03409 F=1 0.45 7.37 154.7 0.46 1.3
F=35 1.29 21.9 459.9 1.32 3.8
Human Single- P04852 200 mg total | 0.977 121.0°
dose
*AUC Projected is AUC .4 multiplied by 21: *AUC. from the single 200 mg oral dose

Table 20 : Summary of embryo-foetal development studies

Species (humber) | Route/ Duration/ | NOAEL Major findings
Study ID Dose (mg/kg/d)
GLP aspect r
Pregnant rats oral gavage NOAEL for|- 15 or 25 agfy/day exhibited evidence of
maternal maternal toxicity.y, | BWG and/or BW loss and
Embryo-Fetal 0, 5, 15 or 25|toxicity = 5|concomitari | %“n<f0od consumption during the first
Developmental mg/kg/day mg/kg/day week of doging.
Toxicity Study based on the
onGD 6 - 17 effects on | -No=test article-related effects on placental findings,
(25/group) body weight | reprocuctive parameter findings, fetal body weight,
and fetal sex determination, fetal external findings, fetal
SN 03118 food visceral findings, and fetal skeletal examination
consumption % findings.
GLP
NOAEL for
smbryo  and
1etal  toxicity
in rats = 25
mg/kg/day
Pregnant Rabbits | oral gavage NOAEL for |- 30 mag/kg/day: 2 rabbits exhibited maternal
(NZW) maternal toxicity: | food consumption and concomitant | in
0] (vehicle | toxicity in | fecal output.
Embryo-Fetal cansred), 5, 15|rabbits = 15
Developmental ar 30 | mg/kg/day - All doses: no observations of embryo-fetal toxicity
Toxicity and ['mg/kg/day or teratogenicity. No test article-related effects on
Toxicokinetic NOAEL for | placental findings, reproductive parameter findings,
study onGD 7 - 19 embryo-fetal |fetal body weight, fetal sex determination, fetal
toxicity = 30 | external findings, fetal visceral findings, and fetal
(20/gmauy) mg/kg/day skeletal examination findings.
SN 03119
GLP

GD: gestation day
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Table 21 : Estimated exposure multiples for rolapitant at NOAEL rat and rabbit embryo-
fetal toxicity study vs. the single 200 mg oral dose in humans.

Steady State Mean Rolapitant Values Exposure Multiple
Dose Cunae AUCo a4 ATC Cunas ATC
Species Study Number (mg/kg/day) | (ua/mL) | (pg-hr/mL) Projected” Projected
Rat SN 03118 and 25 4.45 60.7 7284 4.6 6.0
SN 2013-010
Rabbat SN 03119 30 0.863 11.0 1430 09 12
Human P04852 200 mg total 0977 121.0°
fAUC Projected 1s AUC 14, multiplied by 12 for the rat study and 13 for the rabbit study; bAUCg_;c from the single 200 mg oral
dose

In an oral fertility and early embryonic development study, male mating and fertility, irdiees were not affected
at 100 mg/kg/day. However the decreased female fertility was identified at dosc, 04,10 mg/kg/day in rats.
The critical period for the reproductive effects (no viable fetuses, decreased nuriabej corpora lutea resulting in
increased pre-implantation loss at 25 mg/kg/day) was identified at GD O-7.( kh)a separate fertility and early
embryonic development study, rolapitant was administered for at least 2 weeks prior to and during
cohabitation and through GD 7. At the time of implantation no ¢hanges in maternal serum prolactin,
estradiol, and progesterone levels were found. These changes in feriility were shown to be reversible, i.e.,
when the dams are re-mated after the first pregnancy and are/nct desed, no adverse effect on fertility are
observed. The female decreased fertility is rolapitant dose related and the mechanism was not identified.

The potential embryo and fetal toxicity of rolapitant was assessed in pregnant rats administered daily oral
doses up to 25 mg/kg/day. The NOAEL for maternahtaxicity is 5 mg/kg/day based on the effects on body
weight and food consumption. As no embryo and fewal toxicity are occurred, the NOAEL for embryo and fetal
toxicity in rats is 25 mg/kg/day. The estimateg=exnosure multiple based on the maternal AUC (projected) as
compared to that after a single 200 mg oral ¢0%2/n human is 6.

In pregnant rabbits, the potential mat=rrizl, embryo and fetal toxicity of rolapitant was further assessed
administered daily oral doses up to(30) mg/kg/day. At all doses examined, there were no observations of
embryo-fetal toxicity or teratogericity. The NOAEL for maternal toxicity in rabbits is 15 mg/kg/day, and the
NOAEL for embryo-fetal toxicity\is/30 mg/kg/day. The estimated exposure multiple based on the maternal
AUC as compared to that afteina single 200 mg oral dose in human is 1.2.

In an oral pre- and <¢ostnatal development study in rats, the NOAEL for FO maternal toxicity was 10
mg/kg/day rolapitarit \based on mortality/moribund condition, total litter loss, prolonged parturition,
decreased gestatian¢ngth, increased number of unaccounted-for implantation sites. The NOAEL for offspring
(F1) effects wes 25 mg/kg/day rolapitant based on decreased postnatal survival and body weight gain at 25
mg/kg/aav,delreased pup body weights at 10 and 25 mg/kg/day (at this one all pups was euthanized), and
effecttan\niamory (Biel swim maze) at 10 mg/kg/day.

Toxicokinetic data

Comparative systemic exposure ratios
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Table 22 : Estimated Exposure Multiples for Rolapitant at the Oral NOAEL in Animals vs.
the Single 200 mg Oral Dose in Humans.

Steady State Mean Rolapitant | Exposure Multiple
Values at NOAEL at the NOAEL
i‘:s)turl_\' .“E:tud{) NOAEL Coae AUCh2m AUC Conns AUC
i uration | Number ko/day
Species (ng/kg/day) | (ygmi) | (nghr/mL) | Projected® Projected
Mouse 3-month 03665 13.50 128.0 2.688 13.8 222
7.06 69.5 1.459 7.2 121
Rat 3-month 03664 M=75 3.14 40.0 840 3.2 6.9
F=350 5.01 62.9 1.321 5.1 10.9
G-month 03115 100 M: 5.53 1.674 5.7 13.8
F:5.90 1.512 6.0 12.5
Monkey | 1-month 05015 30 3.66 64.2 1.348 37 11.1
3-month 03098 =13 3.55 52.0 1.092 3.6 9.0
9-month 03663 =30 4.33 70.1 1.472 4.4 12.2
Human Single- P04852 200 mg total | 0.977 121.0°
dose
*AUC Projected is AUCq.4, multiplied by 21: "AUC,_, from the single 200 mg oral dose

Table 23 : Estimated Exposure Multiples for M{9 at the Oral NOAEL in Animals vs. the
Single 200 mg Oral Dose in Humans.

Steady State Mean MI19 *aluds At | Exposure Multiple
NOAEL at the NOAEL
Species | Study Study | NOAEL Come AUC) 1 ‘ AUC Cone | AUC
Duration | Number | (jng/kg/day) . a .
= B (ng/mL) (ng-hal mL} Projected Projected
Rat G-month 03115 100 M: 1.03 N 149 312.9 5.6 4.3
F: 0312 U ] 100 1.7 14
Monkey | I-month 05015 30 05! 10.8 226.8 28 31
|
Human | Single- P04852 | 200 mgotal | Ci183 73.23°
dose
*AUC Projected is AUCq o4 mulsinliell by 21:*AUC, ., from the single 200 mg oral dose

Local Tolerance

An indepencent igcal tolerance study was performed in male rabbits for the clinical intravenous formulation.
This locai,wierance study for the IV formulation is not relevant to the oral administration of the proposed
markewnoroduct in humans
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Other toxicity studies

Table 24 : Summary of other toxicity studies

Species Dose Major findings
(number)
Study ID
GLP aspect

In vitro Human | Rolapitant : No hemolysis was observed for the test article, placebo and salire
Blood 0.01, 0.025, 0.1 |control while significant hemolysis was observed for the positive control |
Compatibility mg/mL 20% saponin.
Study Incubated at 370C
3M+3F for 1 hour.

SN 6000033

GLP

Chemical solutions Rolapitant and its major metabolite M19 dosao%.2bsorb UVB, UVA, or
of rolapitant and visible radiation

M19
UV-Visible
absorption
spectrum Scan
SN XBL 11073

No-GLP

Antigenicity

Rolapitant is a small molecule and ro qanvigenicity is expected. Therefore, no antigenicity study was
performed.

Immunotoxicity

No immunotoxic effects (histopéthclogic examination of the spleen, mandibular and mesenteric lymph nodes,
gut-associated lymphoid tissyie, and thymus) were observed in the toxicology program, including the pivotal
6 month rat study and 9 nionti» monkey study.
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Dependence

Table 25 : Summary of dependence studies

Species Route/ NOAEL Major findings
(number) Duration/ Dose | (mg/kg/d)

Study ID

GLP aspect

Rhesus Monkey
4 M

v Self-
administration

Rhesus monkeys were conditioned to self-administern0.18
mg/kg/injections of cocaine under a fixed-ratib 20

SN 2013-001 0,0.1,0.5,1.0,1.5 schedule of drug deliveries in daily 2-hour ynimited
GLP mg/kg /injection access. The reinforcing properties of rolapitans’were
assessed from a saline-extinction baseline.
3-5 Days per dose
cycle Rolapitant did not initiate, sustain. cr raaintain lever-
press responding for rolapitant d-uz deliveries for 3 or 5
daily sessions preceded by salifia extinction trials = low
potential for abuse.
Rhesus Monkey Oral (once daily) No significant clinical €hange within the activity/arousal,
4M 0, 7.5, 25 neuromuscular, senseiy, rnotor, or autonomic domains of
SN 2013-002 mg/kg/day a standardized(” and” validated non-human primate
GLP for 28 days functional okServational battery. Abrupt cessation of

daily dosing, did not induce a measurable or definable
discontinuation syndrome in male rhesus monkeys.

2.3.5. Ecotoxicity/environmental risk assessment

Table 26: Summary of main study resultsy,

Substance : ROLAPITANT \
CAS-number : 5522922-08-7 /~
PBT-assessment
Parameter  Result relevant Conclusion
for conclusion
Bioaccumulation Log P partition | 5.3 in n- | Above 4.5
coefficient octanol/0.15N KCI | threshold
Consider PBT
o ( screening
Phase I A
Calculatien Value Unit Conclusion
PEC <ihncefaser , default or | 0.0081 ug/L > 0.01
refilted \ (2.g. prevalence, threshold (Y)
literatwre) Phase Il not
required

Rolapitant PEC g ifacewater 1S below the action limit of 0.01ug/L but log Kow exceeds 4.5 therefore an
estimation of Persistence, Bioaccumulation and toxicity (PBT index) is required and will be submitted as a

post-authorisation

measure.
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With reference to the guideline on the Environmental Risk Assessment of Medicinal Products for Human Use
(European Medicines Agency, 2006 [EMEA/CHMP/SWP/4447/00]), the applicant is recommended to conduct a
specific risk with regard to a step-wise fashion for Persistence, Bioaccumulation and toxicity (PBT index),
since log Kow value for rolapitant is above 4.5 and provide a planning for these studies.

2.3.6. Discussion on non-clinical aspects

Primary and secondary pharmacodynamic in vitro studies completed by the sponsor demonstiate that
rolapitant (SCH 619734) is a potent, highly selective and competitive NK1 receptor antagonist thaconiwds with
high affinity to the human NK1 receptor, as does its primary metabolite M19 (SCH 72088%) wivich is also
pharmacologically active. Rolipitant shows similar affinity toward the gerbil, guinea pigfand*“monkey NK1
receptor, while it is significantly less potent toward the rabbit, rat and mouse NKL“receptor. In vivo,
rolapitant is active in ferret models of chemotherapy-induced emesis, supportinghgréar~of principle for the
proposed indication for rolapitant. Two additional studies showed consistent resulisy I addition, a QTc study
of rolapitant in humans was conducted at 4x the therapeutic dose, and no OV, signal was observed in this
study.

Safety pharmacology studies performed in rats evaluated central nziyows, respiratory, renal/urinary and
gastrointestinal systems and indicated no cause for concern foliawing the administration of rolapitant.
Cardiovascular safety pharmacology was completed in the monke&y arid similarly did not indicate a cause for
concern.

From the pharmacokinetic point of view, the monkey was the most relevant species for non-clinical
assessment based on the similarities in binding affinity, oral bioavailability and metabolism. The rat is also a
relevant species, despite the evidence that the bind.ng affinity of rolapitant for rat NK1 receptor is >100-fold
less than for human NK1 receptor. The M19 metaholite is also the primary metabolite in rats.

Rolapitant is rapidly absorbed after oral adrriristration in mice, rats, and monkeys with maximum plasma
concentrations (Cmax) being reached witin“G hours. The bioavailability across a series of single dose studies
was approximately 50-70% in rats ariawwas higher in monkeys, consistent with the near 100% bioavailability
observed in humans. Gender-reiates” differences in exposure were found in rats, with an exposure
consistently higher in the femat= than the male (4 fold in average) following repeated dosing of rolapitant.
The gender differences in thexoharmacokinetics of rolapitant observed are likely due to the gender differences
in CYP3A isoenzyme concenirxtions in rats. In addition, this is not observed in humans.

The half-lives of rolanitant are markedly longer in humans (t1/2= 7 days) than in cynomolgus monkeys and
rat (t1/2= 6-8 h)¢ Whe'in vitro intrinsic clearance or lipophilicity alone cannot fully explain the significant
difference of hjlt-life. In the SmPC it is stated that the mechanism of the significant difference of half-lives
observed bé¢twween the rat and monkey (6-8 h) and human (7 days) is not elucidated.

Rolapitzatiis highly plasma protein-bound (99.7-99.9% across rat, monkey, and human). In rat studies,
rolapitant was found to be extensively distributed. The distribution to ocular tissues is very low and transient,
suggesting lack of melanin binding. Rolapitant crosses the blood-brain barrier (BBB) and supports the
proposed mechanism of action of NK1 receptor antagonism. Liver metabolism, largely oxidative
biotransformation, appeared to be the major clearance mechanism of rolapitant in rats and monkeys. A
common major circulating active metabolite is M19 in both rat and human. Biliary excretion into the faeces
was the major route of elimination for rolapitant in rats and monkeys following oral and intravenous
administration. Rolipitant was also rapidly transferred to the milk of lactating rats and section 4.6 of the
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SmPC appropriately reports the presence of rolipitant in the milk of lactating rats treated orally with rolipitant
and breast-feeding is not recommended during treatment with Varuby. Rolapitant pass through the placenta.

All pivotal toxicology studies were GLP compliant and included repeat-dose toxicity studies of up to 6 months
in duration rats and 9 month duration in monkeys. Supportive toxicokinetic analyses were also performed for
these studies. Mortality was reported in mice at 2450mg/kg, in rats at 500mg/kg and 1000mg/kg for females
and males respectively, and in monkeys at 200mg/kg. Target organs for toxicity identified included the liver
and uterus in mice and rats, with increased weight and histopathological findings also reportZasin the
kidneys, adrenal and thyroid glands in rats. The effect on liver was considered a result of enzyyne iduction
leading to centrilobular hypertrophy and similarly the findings in the kidney, adrenal and thyrdid,giands were
considered associated with P450 enzyme induction after repeated dosing. Clinical signs in rats\a@t”= 250mg/kg
included hunched appearance, hypoactivity, tremors, ataxia, dehydration and abnorniaiystool. Similarly in
monkeys, abnormal stool and decreased food consumption occurred at = 75mg/kgWwiitia, Convulsions, emesis,
hypothermia, morbidity and prostration occurring at the highest dose of 200ma/wg.*Severe acute toxicity,
including convulsions, was reported at 60 and 100mg/kg/day in one month_reneat-dose toxicity testing in
monkeys. The mechanism underlying the convulsions is likely to be commain/in all species. The finding is
probably due to reversible interaction with target sites in the central itervous system. However since the
target site in brain involved in the convulsions is not identified, the rel4viance of these findings in humans is
unknown. (See SmPC point 5.3.) The calculations for safety faangins is based on body surface area
comparison between human and non-clinical species, producing,appr&ximate 6x and 5.8x margins based on
convulsive doses in rat and monkey studies respectively.

Potential M19 related toxicity has been assessed asgpart of the toxicology studies is not justified when
considering that the proportion of M19 exposure relative={o rolapitant+M19 exposure in terms of AUC ranges
from 6-15% in the non-clinical species in thege studies, whereas in humans, the reported M19 exposure
relative to rolapitant+M19 based on AUC is frofn 3¢+ 37% (P04328, P04852) following the 180mg dose.

A complete package of genotoxicity ‘and, carcinogenicity studies indicated rolipitant was negative for
genotoxicity and 2 year carcinogenicity ¢tudies in rats and mice did not reveal a carcinogenic risk of
relevance to humans. The pharmacalogjically active primary metabolite, M19 was also negative in 2 GLP
compliant genotoxicity tests for kastarial mutagenicity, mammalian chromosomal aberration.

In a fertility and early embryvanic aevelopment study in female rats, rolapitant hydrochloride at an oral dose

equivalent to 9 mg/kg per'¢a, free base (approximately 0.5 times the recommended human dose on a body
surface area basis) Caugeata transient decrease in maternal body weight gain and increases in the incidence

of pre- and post:iniplaritation loss. At a dose equivalent to 4.5 mg/kg per day free base (approximately

0.2 times the resommended human dose on a body surface area basis), there were decreases in the number
of corpora lytean2nd implantation sites (See section 5.3. of the SmPC).

In a pse- ‘and post-natal development rat study, maternal toxicity was evident based on mortality/moribund
conditicy, decreased body weight and food consumption, total litter loss, prolonged parturition, decreased
length of gestation, and increased number of unaccounted for implantation sites at a dose equivalent to

22.5 mg/kg per day free base (approximately 1.2 times the recommended human dose on a body surface
area basis). Effects on offspring at this dose included decreased postnatal survival, and decreased body
weights and body weight gain, and may be related to the maternal toxicity observed. At a maternal dose
equivalent to 9 mg/kg per day rolapitant free base (approximately 0.5 times the recommended human dose
on a body surface area basis), there was a decrease in memory in female pups in a maze test and a decrease
in pup body weight.
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Overall, the toxicology programme revealed no special hazard for humans based on conventional studies of

safety pharmacology, repeated dose toxicity, genotoxicity, teratogenic potential and carcinogenic potential.

Relevant information has been reflected in the SmPC indicating the relevance of these findings to clinical use.

2.3.7. Conclusion on the non-clinical aspects

Overall, the non-clinical pharmacology studies provided adequate evidence that rolapitant (SCH 619734) is a

potent, highly selective and competitive NK1 receptor antagonist. The general pharmacology studies/snowed

proof of principle for the proposed indication for rolapitant in the prevention of CINV for highly orgmaderately

emetogenic chemotherapy. Non-clinical data reveal no special hazard for humans based on coyivericonal

studies of safety pharmacology, genotoxicity, teratogenic potential, and carcinogenic potentiai

The CHMP considered the following recommendations for further development on non-clinical aspects:

The applicant is recommended to perform an estimation of Persistence, Rioaccumulation and toxicity

(PBT index) in accordance with the guideline on the Environmental Risk Assessinent of Medicinal Products
for Human Use (European Medicines Agency, 2006 [EMEA/CHMP/SWP/444i/130])

2.4. Clinical aspects

2.4.1.

GCP

Introduction

The Clinical trials were performed in accordange with GCP as claimed by the applicant

The applicant has provided a statement 1o the effect that clinical trials conducted outside the

were carried out in accordance with the :thcal standards of Directive 2001/20/EC.

Table 27: Tabular overview o1 <linical studies

community

Study Design Study Posolocy Study Subjs by arm Duration Gender
ID Objective planned/actual/ M/F
compl. Median
- Age
P04351 Phase 2, "Rulapicant 10, 25, 100, Efficacy: Overall: Maximum: 6 Overall:
MC, R,/~018200mg Prevention 450/454/416 cycles M=244;
DB, single dose or placebo in of CINV Rolapitant: Median number F=210
Active combination with  Safety 360/363/332 of cycles: NR
contral, ondansetron and and Control: 90/91/84 Cycle length Overall:
dbse dexamethasone tolerability (range): 16 to 53.7 yrs
inging PO 78 (18-86)
N days
P04832%, Phase 3, Rolapitant 200 mg single Efficacy: Overall: Maximum: 6 Overall:
MC, R, dose or Prevention 530/526/491 cycles 57.3 yrs
DB, placebo in combination of CINV Rolapitant: Median number (20-90)
Active with Safety 265/264/251 of cycles: 2.0 Overall:
control granisetron and and Control: Median cycle M=304;
dexamethasone tolerability 265/262/240 duration: 21-22 F=222
PO days
Cycle length
(range): 13 to
70- days
P04833 Phase 3, Rolapitant 200 mg single Efficacy: Overall: Maximum: 6 Overall:
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MC, R, dose or Prevention 530/544/518 cycles 58.5 yrs
DB, placebo in combination of CINV Rolapitant: Median number (18-83)
Active with Safety 265/271/259 of cycles: 3.0 Overall:
control granisetron and and Control: Median cycle M=369;
dexamethasone tolerability 265/273/259 duration: 21-23 F=175
PO days
Cycle length
(range): 13 to
42
days
P04834 Phase 3, Rolapitant 200 m Efficacy: Overall: Maximum: 6 Overall:
MC, R, g single dose or Prevention 1350/1332/1276 cycles 56.7 Yrs
DB, placebo in combination of CINV Rolapitant: Median number (22/58)
Active with Safety 675/666/636 of cycles: 4.0 Overall
control granisetron and and Control: Median cycler  (s2265;
dexamethasone tolerability 675/666/640 duration: 21¢ \==1067
PO days
Cycle leixgth
(range)af 12 0
62
days

Abbreviations: CINV = chemotherapy-induced nausea and vomiting; CR = complete_responise; DB = double-blind, F =
female; HEC = highly emetogenic chemotherapy; IV = intravenous; M = male; MC /= nulticentre; MEC = moderately
emetogenic chemotherapy; MITT = modified intent-to-treated; NR = not repgrted,;” PO = oral administration; R =
randomised

a Duration of treatment is presented maximum number of cycles planned, riedian number of cycles administered, and
actual range of days per cycle reported.

b Actual refers to the MITT population for Studies P04832, P04833 and«Pu4851 and for Study P04351 was based on all
randomised subjects who received cisplatin-based chemotherapy and“: duse”of study medication and had at least one
post-treatment efficacy assessment in Cycle 1 recorded.

¢ Completed primary endpoint of Cycle 1.

d Subjects were to receive a first course of one or more of the following agents 1V: cyclophosphamide (<1500 mg/m2), or
doxorubicin, epirubicin, carboplatin, idarubicin, ifosfamide, irindtevan, daunorubicin, or cytarabine (>1 g/m2).

2.4.2. Pharmacokinetics

Absorption

Orally administered rolapitant was, campletely bioavailable (—~=100%b), rapidly absorbed, and slowly
metabolised and eliminated

Following single oral dos=s gdrninistration of 5 to 200 mg in the fasted state, mean time to maximum plasma
concentration (Tmax)yoiroiapitant ranged from 2 to 4 hours. At the 200 mg dose, the mean maximum
plasma concentration {Cmax) is approximately 1000 ng/mL. The variability in exposure (Cmax and AUC) was
low to moderatewith coefficients of variation ranging from 10% to 47%.

Following,muitivle oral doses (9 to 45 mg once daily) of rolapitant, accumulation of rolapitant is
appreimataly 5-fold.

Influence of food

An Open-Label, Randomized, Pivotal Bioequivalence and Food Effect Study of Oral Rolapitant carried out an
analysis of the effect of food on the PK of the 100-mg tablet formulation. For the comparison of 2 x 100-mg
tablets fed vs. 2 x 100-mg tablets fasting, the geometric mean ratios were 1.16, 1.05, 1.04, and 1.06 for
Cmax, AUCO-t, AUCO-o0 and AUCO0-120, respectively. The rolapitant peak exposure (Cmax) was increased
when 2 x 100-mg tablets were administered with food; however, for overall exposure (AUCO-t, AUCO-co and
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AUCO0-120), there was no effect when rolapitant was administered with or without food. The 90% Cls for the
test/reference ratios were within the acceptable range of 80% to 125% for the comparison for AUCO-t, AUCO-
oo and AUCO0-120, and outside the range for Cmax.

Distribution

Rolapitant and its metabolite M19 are highly protein-bound to human plasma with unbound (free) fractions of
<1%. The apparent volume of distribution (Vd) of rolapitant is high (— 460 L). Given a 100% absolute
bioavailability observed, the apparent Vd would be representative of true Vd, indicating an extengiyestissue
distribution of rolapitant.

Human NK1 receptor occupancy study indicates that rolapitant crosses blood brain barriex

Elimination

Rolapitant is extensively biotransformed via oxidation, primarily to M19, a phar.i»acologically active
metabolite exhibiting an inhibitory potency similar to the parent compound against human neurokinin-1
(NK1) receptor. The pharmacokinetics of the major metabolite M19 wefe well characterised in humans.
Following administration of a single oral 200-mg dose of [14C]-rolaiitant (180 mg of rolapitant
monohydrate), total radioactivity recovered in the urine accountga“oi_14.2% (range 9.11% to 20.0%) of the
dose and total radioactivity recovered in the faeces was 72.7%o {range 51.8% to 88.7%) of the dose based
on interpolation of the excreta data. Rolapitant is slowly elimingted, primarily through the hepatic/biliary
route.

Renal elimination represents a minor route, which is‘gorisistent with non-clinical studies demonstrating no
significant changes in exposure of rolapitant in 5/& nephrectomised rats.

Following single oral doses (4.5 to 180 mg) onrdiapitant, the mean terminal half-life (t1/2) ranges from 169
to 183 hours (—7 days) and is independgiig oi'dose. In the human ADME study following administration of a
single oral 200-mg dose of [14C]-rolapitaric, the mean terminal half-life (t1/2) is 186 hours and apparent
total clearance of rolapitant is 1.74" /1w Given the 7-day half-life of rolapitant, the accumulation of rolapitant
is expected to be minimal follow ng either once every two weeks (q2w) or once every three weeks (q3w)
regimen.

Metabolism

Hepatic metabolisnmis_the major clearance mechanism in nonclinical species. Oxidation appears to be the
primary metabclicwnainways in rats, monkeys and human. Rolapitant is extensively metabolised by CYP3A4
via oxidation_buimzrily to M19. This metabolite is structurally elucidated as a C4-pyrrolidine-hydroxylated
rolapitariy

In humarn~ADME study, M19 was identified as the major circulating metabolite of rolapitant in plasma. The
exposure ratio of M19 to rolapitant was approximately 50% in plasma.

Dose proportionality and time dependencies

After oral administration, rolapitant was rapidly and completely absorbed with a dose-proportional increase in
exposure. The PK of rolapitant is approximately linear across the dose range of 5 to 200 mg. Exposure to
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rolapitant (Cmax and area under the concentration - time curve [AUC]) following single or multiple oral doses
was dose-proportional).

Intra- and inter-individual variability

The inter-individual variability of plasma rolapitant concentrations was low to moderate

Population pharmacokinetics

A population PK study was performed in 482 subjects who received Rolapitant. One objective of tige analysis
was to develop a population pharmacokinetic model for Rolapitant and its metabolite and to ident fy factors
that may influence the disposition of the drug in cancer patients.

The data consisted of 8858 valid Rolapitant concentration measurements from 482 ‘aduis, subjects.

Measures of organ function were also considered in the analysis and included clinicgl chemistries such as ALT,
AST, alkaline phosphatase, albumin, total bilirubin, and creatinine clearance. gn audition, Karnofsky
performance score, rescue medication, and neutrophil counts were also eyaluated. The relationship between
concentrations of Rolapitant (predicted AUC) and efficacy measures was mvestigated graphically.

The demographic subpopulations showed that the majority of the pupumation was male (54.6 %). The
majority of subjects were Caucasian (62%) or Multiracial (27.4%0), 1olidwed by Asian (6%), American Indian
(1.7%), Black (0.4%), and Native Hawaiian (0.2%0).

A one-compartment sub-model was used to describe thg PK of the metabolite, M19. The typical estimate for
the apparent CL of M19 was 1.83 L/hr.

Rolapitant disposition was characterized by a twoscompartment model with an estimated typical value for
apparent CL of 0.962 L/hr and a large apparernt V.2, estimated to be 214 L. The apparent Q and apparent V4
were estimated to be 2.79 L/hr and 164 », wasijectively, indicating extensive tissue distribution.

None of the covariates investigated ((sot'y“surface area, age, gender, race, chemotherapy regimen, Karnofsky
performance score, creatinine cleairance, ALT, AST, alkaline phosphatase, albumin, bilirubin, rescue
medication, and neutrophil couriy) Had a significant impact on the pharmacokinetics of Rolapitant.

Subject body weight did ininkenice the volume of distribution parameters. The covariate analysis showed a
39% decrease in V2/F fOnsuabjects at the low end of the weight range (38 kg) compared to subjects at the
median weight (68.2,ra)» A 67% increase in V2/F was evident for the heaviest subjects (WT=128 kg).
Similarly, over<he Wweight range seen in the studies, V4/F was 71% lower for the lightest subjects (WT=38
kg) and was 2(G3Y%45 nigher for patients at the highest weight (128 kg) when compared to subjects with
median vweilkic

Speciarpopulations
Impaired renal function

In population pharmacokinetic analyses, creatinine clearance (CLcr) at baseline did not show a significant
effect on rolapitant pharmacokinetics in cancer patients with mild (CLcr: 60 to 90 mL/min) or moderate
(CLcr: 30 to 60 mL/min) renal impairment compared to cancer patients with normal kidney function.
Information is insufficient for the effect of severe renal impairment. The pharmacokinetics of rolapitant was
not studied in patients with end-stage renal disease requiring haemodialysis.
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Impaired hepatic function

The PK profiles of rolapitant were evaluated in subjects with mild and moderate hepatic impairment as
compared to normal healthy subjects. The PK profiles and exposure parameters were generally similar in
subjects with mild impairment compared to normal subjects. The PK profiles and exposure parameters in
subjects with moderate impairment were slightly lower, especially for Cmax, than those in normal subjects.

The ratio of the geometric means of Cmax and AUCs (i.e. AUCO-120hr and AUCO-last) comparing subjects
with mild impairment to normal subjects ranged from 92% to 96%. The ratio of the geometric meansiof
Cmax and AUCs comparing subjects with moderate impairment to normal subjects ranged from 75%\to
100%.

Although the 90% Cls for these parameters (moderate vs. normal) were not fully containe¢ within the 80%
to 125% interval, the possible effect of moderate hepatic impairment on the elimination|of jjolapitant was not
considered clinically meaningful.

There was no formal study of rolapitant in patients with severe hepatic impairmant{Child-Pugh score >9),
however baseline serum albumin, AST, total bilirubin, and ALT levels did not have a clinically important effect
on rolapitant pharmacokinetics in patients with various degrees of hepatic{impairment.

Gender

Based on the population PK analysis from pooled CINV studies (F0a3514 TS-P04832 and TS-P04833), gender
had no significant impact on the pharmacokinetics of rolapitarit.

Therefore, no dosing adjustments based on any patient xariabies are recommended.
Race

Based on the population PK analysis from pooled CINV studies (P04351, TS-P04832 and TS-P04833), race
had no significant impact on the pharmacokiineiics of rolapitant. Therefore, no dosing adjustments based on
any patient variables are recommended far walapitant.

Weight

Based on the population PK analysig irom pooled CINV studies (P04351, TS-P04832 and TS-P04833), age,
gender, and race had no significart impact on the pharmacokinetics of rolapitant. Body weight was shown to
have an influence on the cerial and peripheral volume of distribution, with heavier subjects exhibiting a
larger volume of distrikutiar. However, no clear trend was observed between body weight and rolapitant
clearance. Thereforgzy rig dosing adjustments based on any patient variables are recommended for rolapitant.

Elderly

Table 28: Nunmber of elderly patients included in clinical pharmacology studies
Age 65-74 IAge 75-84 IAge 85+
(Older subjects number |(Older subjects number [(Older subjects number
/total number) /total number) /total number)

PK Trials 85/95 9/95 1/95

Pharmacokinetic interaction studies

In vitro, CYP3A4 is the main enzyme involved in rolapitant metabolism. According to the results, CYP2B6,
2C8 and 2J2 are also implicated since the inhibition of these enzymes decreases more than 50 % the
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metabolism of rolapitant. Furthermore, the estimated high bioavailability of rolapitant in vivo (F~100%),
translates the low impact of the first pass metabolism and the low hepatic extraction ratio of rolapitant. This
is confirmed by a DDI study performed with ketoconazole, a strong CYP3A4 inhibitor, that shows a slight but
significant effect of ketoconazole on rolapitant exposure (increase of rolapitant exposure ca-20%) stressing
the low involvement of CYP3A4 in rolapitant hepatic clearance. Therefore, the co-administration of rolapitant
with strong and moderate CYP3A4 inhibitors is not expected to be clinically relevant.

Rolapitant is competitive inhibitor for most of CYP450, CYP3A4, 2C8, 2C9, 2C19, 2D6 and 2B6, except for
CYP1A2, and a time-dependent inhibitor for CYP1A2, CYP2A6, CYP2D6, and CYP3A4/5. As regards|itsyactive
metabolite, it does not exhibit any inhibitory potential towards these CYPs except CYP2B6. Nohetheless, at
therapeutic concentrations, this effect is unlikely: its IC50 is far higher the worst estimatec chrcentrations of
50*Cmax,u or 0,15 uM.

Based on these data, the Applicant carried out dedicated clinical DDI studies with, praba.CYP3A (midazolam
and ondansetron), 2D6 (dextromethorphan), CYP2C (tolbutamide, omeprazole %or\CYP2C9 and CYP2C19
respectively), CYP2C8 (repaglinide) and CYP2B6 (efavirenz) substrates.

Rolapitant and its active metabolite, M19, are not P-gp, BCRP, OATP1B1 and 1373 substrates.

Despite some limits in the dedicated in vitro studies, it can be concluded.tinat rolapitant is a P-gp and BCRP
inhibitor with an IC50= 7,4uM and =0,172 uM, respectively. No additical’in vitro investigation is requested
since clinical studies have been carried out (see in vivo part).

In vivo

Based on in vitro data, clinical interaction studies were=conducted to assess the magnitude of the potential
interactions with rolapitant:

Table 29: Rolapitant as a perpetrator

Midazolam (CYP3A4 substrate)

+ rolapitant low dose (study P0O3670) Wita retapitant low dose, midazolam exposure slightly decreases but with

. a single dose of 20 mg, no induction or inhibition of CYP3A4 by rolapitant
+ rolapitant 200 mg (study PR-10- |

5002-C)

or its active metabolite is evidenced.

Dexamethasone (CYP3A4 susstrate) No significant effect of rolapitant on dexamethasone exposure.

Ondansetron (CYR3/4 substrate) No significant effect of rolapitant on ondansetron exposure.

Digoxin (P-gp suustrate) Rolapitant significantly alters digoxin Cssmax about 71 %, and its AUC
about 30%. Even though no pharmacodynamics effect was observed in
healthy volunteers, in the clinical setting, this effect may be clinically
relevant notably in women patients in whom the therapeutic margin for
digoxin is narrower than in men. Furthermore, rolapitant will be
administered to patients the renal status of whom would be probably
altered either due to the age and/ or to combined chemotherapies (e.g.
cisplatin). Therefore, it cannot be ruled out that digoxin exposure may

increase in a greater extent.
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Dextromepthorphan (CYP2D6 Rolapitant is a CYP2D6 inhibitor since its increases about 2,6-fold
substrate) dextromethorphan exposure at D7 and about 3,3-fold at day 14.
However, the clinical relevance of this increase is questionable. This is far
lower than the effect of cinacalacet, a well-known strong CYP2D6
inhibitor, on dextromethorphan exposure, the latter increasing about 11-
fold in extensive metabolisers (Nakashima D. and al; J Clin Pharmacol
2007).

Efavirenz (CYP2B6 substrate) In vitro both rolapitant and its active metabolite inhibit CYP2B6. Everi
though this effect is expected to be low in vivo, a clinical DDI st dy fas
been carried out in order to invalidate or confirm it. Basus” on the
observed results, rolapitant does not exhibit any clinically® relevant
CYP2B6 inhibition.

Omeprazol (CYP2C19 substrate) When rolapitant is co-administered with omeprazcle “or tolbutamide, no
. significant change in their AUC and Cmax is obsygrved. It can be concluded
Tolbutamide (CYP2C9 substrate) . . o
that rolapitant is not expected to alter the pghar macokinetics of drugs the

metabolism of which is CYP2C9 or CYP2G 19-dependant.

Repaglinide (CYP2C8 substrate) AUC and Cnax Of repaglinide does sat Gignificantly change when rolapitant
is co-administered simultanecozslywsirterestingly, 7 days after the co-
administration with rolapiteaty, repaglinide AUC and Cnax significantly

increase, about 24% ana?v24.

Sulfasalazine (BCRP substrate) Rolapitant increases sul‘asalazine (a BCRP substrate) exposure about-2-
fold and about“}2 %% 7 days after the co-administration compared to

sulfasalazine given alone.

Table 30: Rolapitant as a victim drug

kGiapitant AUC significantly increases with a strong CYP3A4 inhibitor,
about 21% with a 90% CI of [1,04- 1,41], nonetheless this is not

expected to be clinically relevant.

Ketoconazole

Rifampicine Results show a substantial decrease in both rolapitant and its metabolite
M19 about 87% and 89% respectively. Based on the data available on
rolapitant metabolism and absorption (notably, its high bioavailability and
low hepatic extraction ratio likely < 0,3), and according to outcomes
observed with ketoconazole, these results are puzzling. Therefore, the
Applicant should further discuss the mechanisms behind this interaction
since CYP3A4 induction does not appear to be the main explanation.
Rifampicin is a well-known potent inducer and does not limit its inducing
effect, via PXR activation, to CYP3A.
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Others DDI comments / issues

Two NK1 receptor antagonists are currently launched in the prevention of nausea and vomiting induced by
highly and moderate emetogenic cancer chemotherapy, netupitant (fixed-does combination with
palonosetron) and aprepitant. Since no efficacy and safety data allows NT1 receptor antagonists to be
combined, the mention of a statement that not recommend the simultaneous use of these drugs with
rolapitant is raised in order to avoid any off-label use.

Pharmacokinetics using human biomaterials

N/A

2.4.3. Pharmacodynamics

Mechanism of action

No specific clinical pharmacology studies have been performed to qualifvthe suggested mechanism of action
of rolapitant.

Primary and Secondary pharmacology

Two studies were performed to evaluate the PK and PD.effects of rolapitant, including a PET study (P0O4078)
and a thorough QT/QTc study (P04852).

PET Study in Healthy Volunteers

This study showed that the NK1 receptor oecunzncy in the cortex was related with rolapitant dose and the
plasma concentration

This study showed that at rolapitant dgse of 200 mg, mean NK1 receptor occupancy was over 90% for at
least 120 hour.

Thorough QT Study in Healtinv Voitinteers

A thorough QT study investigated the effect of rolapitant on corrected QT interval. The study was designed
according to the ICH &4 guidance, according to a parallel group design and using moxifloxacin as a positive
control.

The resulting 5tuily is a randomized, double-blind, parallel-group, placebo-controlled study involving four
study grougs/(placebo, SCH 619734 50mg ; SCH 619734 200 mg ; SCH 619734 800 mg)

A totaioi+84 subjects were enrolled.

As a result, for the largest time-matched difference (QTcF), which is the main endpoint of the study, its one -
sided confidence interval was always constrained within 10 ms. The time matched analysis for the QTcF
endpoint revealed that the moxifloxacin group met the assay sensitivity criteria outlined in the statistical plan
with several time points > mean of 5 ms, as moxifloxacin duly prolonged the QTcF ~ 10 ms at its estimated
Cmax (with an upper limit of the 95 CI between 10 and 13 ms).
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The time matched results for QTcF (as well as QTcl) showed that at no time point did rolapitant dose groups
exceed the upper confidence interval of 10 ms. As for categorical values with QTcF there was no subject with
> 30 ms change from baseline in the low or high dose or placebo groups. One volunteer had [30-60] ms
change from baseline with moxifloxacin. QTcl are matching these results. There was no significant gender
effect.

The relationship between concentrations of Rolapitant and efficacy measures was investigated graphically
using the data available from the Phase 2 and 3 studies. Measures of exposure (predicted AUC) for Rolapitant
were correlated with efficacy (as measured by complete response, emesis, nausea, significant nausea, and
complete protection) variables via a graphical exploratory approach to visually determine if any coriglations
between drug exposures and these parameters were evident. These plots demonstrate thatsth2x€)does not
appear to be any overt relationship or trend between exposure parameters for Rolapitant ahd wesponse for
the subjects in the Phase 2 and 3 studies included in this population analysis.

2.4.4. Discussion on clinical pharmacology

Following a single dose administration of 180 mg rolapitant under fasting«:onditions to healthy subjects,
rolapitant was measurable in plasma between 30 minutes and the peal_jlasma concentration (C,.,y) for
rolapitant which was reached in about 4 hours and mean C,,5«x was 06&\ng/mL (%CV:28%). It was rapidly
absorbed with mean time to maximum plasma concentration (Trhax) rainging from 2 to 4 hours. At the 200
mg dose, the mean maximum plasma concentration (Cmas) is approximately 1000 ng/mL. The mean
terminal half-life (t1/2) following single oral doses ranged from 169 to 183 hours (—7 days) and was
independent of dose. Following multiple oral doses 9 tol45'mg once daily of rolapitant; accumulation of
rolapitant was approximately 5-fold.

In the human ADME study following administra@orasf a single oral 200 mg dose of [14C]-rolapitant, the
mean terminal half-life (t1/2) was 186 hours*alid“apparent total clearance was 1.74 L/hr. The terminal half-
life (t1/2) is consistent with the intended-aing'c oral dose application when used in combination with a 5-HT3
receptor antagonist and dexamethasgma.

The PK of rolapitant is approximateiy linear across the dose range of 5 to 200 mg with exposures increased in
a dose-proportional manner, Expasure to rolapitant (Cmax and area under the concentration - time curve
[AUC]) following single or pauitiple oral doses was dose-proportional. Rolapitant is slowly eliminated with
mean terminal half-life £ abrroximately 7 days. Rolapitant is eliminated mainly through the hepatic/biliary
route, with minor contriiautions from renal elimination. Rolapitant is metabolised primarily by CYP3A4 to form
a major active nietabdlite, M19. In vitro studies suggest that rolapitant is not an inhibitor of CYP2E1.

Rolapitant was hi¢chly protein bound to human plasma (99.8%). The apparent volume of distribution (Vd/F)
was 460¢, ih/nealthy subjects, indicating an extensive tissue distribution of rolapitant. In a population
pharrtacokinetic analysis of rolapitant, the Vd/F was 387 L in cancer patients.

Following multiple oral dose administration of 10 to 50 mg once daily, accumulation of rolapitant was
approximately 5-fold, consistent with its long t1/2. Given the 7-day half-life of rolapitant, the accumulation is
expected to be minimal following either once every two weeks or once every three weeks dosing.

Following single oral doses (4.5 to 180 mg) of rolapitant, the mean terminal half-life (t,,,) of rolapitant
ranged from 169 to 183 hours (approximately 7 days) and was independent of dose. In a population
pharmacokinetic analysis the apparent total clearance (CL/F) of rolapitant was 0.96 L/hour in cancer patients.

Assessment report
EMA/239011/2017 Page 52/126



Rolapitant is eliminated primarily through the hepatic/biliary route. Following administration of a single oral
180-mg dose of [**C]-rolapitant, on average 14.2% (range 9% to 20%) and 73% (range 52% to 89%) of the
dose was recovered in the urine and feces, respectively over 6 weeks. In pooled samples collected over

2 weeks, 8.3% of the dose was recovered in the urine primarily as metabolites and 37.8% of the dose was
recovered in the feces primarily as unchanged rolapitant. Unchanged rolapitant or M19 were not found in
pooled urine sample.

The systemic exposures (Cnax and AUC) to rolapitant increased in a dose-proportional manner when.the dose
of rolapitant increased from 4.5 mg to 180 mg. With an increase in dose by 4 times from the recomineinded
clinical dose of 180 mg, the C,,,x and AUC of rolapitant increased by 3.1 fold and 3.7 fold, respec(iyely.

The absolute bioavailability of rolapitant is approximately 100%b, indicating minimal first pasa.eitect. The
apparent volume of distribution (Vd) is high (= 460 L). Given the nearly 100% absolute bioavailability
observed, the apparent Vd would be representative of true Vd, indicating extensive_ tissuza distribution of
rolapitant.

Concomitant administration of a high fat meal did not significantly affect the phasm/acokinetics of rolapitant,
had minimal effects on the rate or extent of absorption of rolapitant when adirinistered as 50 mg capsules,
100 mg tablets, or 2 < 100 mg high shear tablets

Rolapitant is metabolised primarily by CYP3A4 to form a major activexriatabolite, M19 (C4-pyrrolidine-
hydroxylated rolapitant). In a mass balance study, the metabolitz=3%S v/as the major circulating metabolite.
The formation of M19 was significantly delayed with the medizaw1..x of 120 hours (range: 24-168 hours) and
the mean half-life of M19 was 158 hours. The exposure ratie, C£M19 to rolapitant was approximately 50% in
plasma.

No specific clinical pharmacology studies have beeriveiformed to qualify the suggested mechanism of action
of rolapitant.

In a study examining NK1 receptor occupancy;.thi> PK profile of oral rolapitant was similar to that observed in
other studies and the study described the felavionship of the plasma concentration of rolapitant and brain
NK1 receptor occupancy using sigmoid Emazi< model. Based on model predictions, plasma rolapitant
concentrations above 348 ng/mL coriespond to >90% NK1 receptor occupancy. At rolapitant dose of 200 mg,
mean NK1 receptor occupancy was, aver 90% for at least 120 hours.

A separate study looking at QTc, ralapitant was well tolerated at single doses up to 800 mg administered as a
single oral dose, and ccnfiymed that QTc was evaluated at the Cmax of rolapitant. Administration of
rolapitant at doses up “0 €90 mg does not prolong the QT interval compared to the administration of placebo
control, based on [Tk analysis. Results of the other QT analyses (ie, QTcB, QTcl, and uncorrected QT
interval) were cansistent with the results of the QTcF analysis. In addition, categorical summaries of numbers
of subjects wita crianges in QT/QTc interval of <0, 0 to 30, 31 to 60, and >60 msec and/or with a QT/QTc
interval “74¢0 rasec were concordant with the above conclusions.

The thorough QT Study fulfilled the requirements to conclude that rolapitant meets the ICH E14 criteria of a
negative TQT. However, even though the M19 metabolite is said to be a weaker blocker of hERG (higher
IC50) it takes time to appear, possibly way after 24 hours of rolapitant intake. Therefore, caution should be
taken and surveillance exerted on lay patients prone to vomiting (or with other causes of electrolyte
disturbancies/hypokaliemia) at distance from rolapitant intake.

Population pharmacokinetic analyses indicated that age, sex and race had no significant impact on the
pharmacokinetics of Varuby. There are limited data in patients aged 75 years and older.
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Following administration of a single dose of 180 mg rolapitant to patients with mild hepatic impairment
(Child-Pugh Class A), the pharmacokinetics of rolapitant were comparable with those of healthy subjects. In
patients with moderate hepatic impairment (Child-Pugh Class B), the mean C,,ox was 25% lower while mean
AUC of rolapitant was similar compared to those of healthy subjects. The median T, for M19 was delayed to
204 hours in patients with mild or moderate hepatic impairment compared to 168 hours in healthy subjects.
The pharmacokinetics of Varuby was not studied in patients with severe hepatic impairment (Child-Pugh
Class C).

In population pharmacokinetic analyses, creatinine clearance (CLcr) at baseline did not show a significant
effect on rolapitant pharmacokinetics in cancer patients with mild (CLcr: 60 to 90 mL/min) or moerate
(CLcr: 30 to 60 mL/min) renal impairment compared to cancer patients with normal kidney«fuQction.
Information is insufficient for the effect of severe renal impairment. The pharmacokinetics <\f Viaruby was not
studied in patients with end-stage renal disease requiring haemodialysis.

A human Positron Emission Tomography (PET) study with rolapitant demonstratedithat rolapitant crosses the
blood brain barrier and occupies brain NK; receptors. A dose-dependent increase ity niean NK, receptor
occupancy was observed in the dose range from 4.5 mg to 180 mg of rolapitiny At rolapitant plasma
concentrations of >15 ng/mL and 348 ng/mL, the NK; receptor occupancigs in“the cortical regions were
approximately >50% and 90% respectively. At the 180 mg dose of rolgdpitant, the mean NK; receptor
occupancy in the cortical regions was greater than 90% for at least /A 20 ours.

The clinical pharmacology data with Varuby have been reflected“n tae"smPC (see section 5.2).

Rolapitant is a moderate CYP2D6 inhibitor. Increased plasmatconcentration of CYP2D6 substrates may result
in potential adverse reactions. A 3-fold increase in the ¢xpusure of dextromethorphan, a CYP2D6 substrate,
was observed 7 days after a single oral dose of rolajitant and may last longer.

In the SMPC section 4.5 caution is advised whes relapitant is combined with a medicinal product metabolised
by CYP2D6, notably those having a narrow titerageutic margin (e.g. propafenone, tamoxifen, metoprolol used
in heart failure, thioridazine, pimozide).

Rolapitant is an inhibitor of Breast-Cé ncer-Resistance Protein (BCRP). Increased plasma concentrations of
BCRP substrates (e.g. methotrexatey, irinotecan, topotecan, mitoxantrone, rosuvastatin, sulfasalazine,
doxorubicin, bendamustine), may\result in potential adverse reactions. Co-administration of a single dose of
180 mg rolapitant with sulfasa'azine, a BCRP substrate, resulted in an approximately 2-fold increase in Cax
and AUC of sulfasalazines, C ose monitoring is advised In the SmPC if the combination cannot be avoided; the
lowest effective dose “af xosuvastatin is to be used.

Rolapitant is arnirinsitor of P-glycoprotein (P-gp). A 70% increase in C,ax and 30% increase in AUC of
digoxin, a P-ag,suustrate, were observed when administered with a single dose of 180 mg rolapitant.
Therefor(y, CYnital monitoring of adverse reactions is recommended in section 4.5 of the SmPC when
rolapitzatiis'combined with digoxin or with other P-gp substrates (e.g. dabigatran or colchicine), and in
particular in patients with renal impairment.

In vitro studies suggest that rolapitant is not expected to inhibit OATP1B1 at clinically relevant
concentrations, whereas it is unknown whether it inhibits OATP1B3. Therefore, caution should be observed
when rolapitant is combined with an OATP1B3 substrate (e.g. statins, bosentan, fexofenadine).

In vivo, rolapitant is not expected to exhibit any inhibitory or inducing effect on CYP3A4. A single dose of
180 mg rolapitant had no significant effects on the pharmacokinetics of midazolam compared to oral
midazolam 3 mg alone on Day 1, Day 8 and Day 11.
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Rolapitant had no significant effects on the pharmacokinetics of intravenous ondansetron when concomitantly
administered with a single 180 mg dose of rolapitant on the same day.

Rolapitant had no significant effects on the pharmacokinetics of dexamethasone when oral dexamethasone
was administered on Days 1 to 3 after a single 180 mg dose of rolapitant was co-administered on Day 1.

No clinically significant interaction is expected with the following medicinal products when administered with
a single dose of 180 mg rolapitant on Day 1 and without rolapitant on Day 8: repaglinide 0.25 mg (a CYP2C8
substrate), efavirenz 600 mg (a CYP2B6 substrate), tolbutamide 500 mg (a CYP2C9 substrate) or omaorazole
40 mg (a CYP2C19 substrate).

Concomitant administration of rifampicin, a strong enzyme inducer significantly decreased thelsyatemic
exposure to rolapitant and to its active metabolite. When 600 mg rifampicin was administeted“ance daily for
7 days before and 7 days after administration of a single dose of 180 mg rolapitant, thelmean AUC was
reduced by 87% and its active metabolite by 89% compared to administration of rolgoitant alone. Varuby in
patients who require chronic administration of strong inducers (e.g. rifampicin, caithamazepine, enzalutamide,
phenytoin) is not recommended (see SmPC section 4.4 and 4.5).

The effect of moderate inducers (e.g. efavirenz, rifabutin) is not establish<d; therefore, the use of rolapitant
in patients already given a moderate inducer is not recommended (se€ s&ction 4.4).

Due to its strong inducing effect, St John’s wort is contraindicated.with iolapitant (see SmPC section 4.3).

No clinically significant effect was seen on the pharmacokinetics'oi rolapitant when ketoconazole, a strong
CYP3A4 inhibitor was administered with rolapitant. Concurrent administration of 400 mg ketoconazole once
daily for 21 days following a single 90 mg dose of rolapitarit, did not significantly affect the C,,,, of rolapitant
while the AUC increased by 21%. This is not expected va be clinically relevant. Therefore, no dose adjustment
is recommended when rolapitant is combined wiy) a strong CYP3A4 inhibitor (e.g. ketoconazole, itraconazole,
posaconazole, ritonavir, cobicistat, clarithromyciny.

The efficacy and safety of rolapitant with-sonczirrent use of another NK; receptor antagonist is not
established and therefore not recommanded (see section 4.4).
Further pharmacology studies are iaguested (see RMP) and the Applicant agreed to perform:

e a DDI study assessing the,effect of rolapitant on CYP1A2 substrate as caffeine or theophylline, and taking
into account the half-lif¢ ot rolapitant (dosage of the tested substrate should be made, at least, at day 7
and 14 after rolapitant’administration).

e an in vitro study, assessing the ability for rolapitant to be a BSEP and MRPs substrate.
e invitro studies to clarify uncertainties on enzymes or transporters in order to anticipate potential DDI.
e an inwitrd study assessing the effect of rolapitant as an inhibitor of OCT1 and OATP1B3 at 20uM

e an irsvitro study assessing the effect of rolapitant as an inhibitor of UGTs
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2.4.5. Conclusions on clinical pharmacology

Pharmacodynamics data collected are considered adcequate. The Pharmacokinetic of rolapitant has been
sufficiently characterized in healthy volunteers and cancer patients. A number of pharmacology studies
described in the RMP will be submitted post authorisation.

2.5. Clinical efficacy

2.5.1. Dose response study(ies)

Study P04351

This was a Phase 2, multicentre, randomized, double-blind, placebo-controlled, par&!lcirardup, dose range-
finding study of rolapitant 200mg in subjects receiving HEC (270 mg/m?2 cisplatin-tased chemotherapy). The
study was conducted at 75 sites in 21 countries, across Asia, Europe (CZ, PL, and E®), Central and South
America, South Africa and Canada. The study was conducted between 13 Octobev 2006 to 27 March 2008.

Doses from 10 to 200 mg were evaluated. The primary objective of thesstudy was to determine if
administration of rolapitant in combination with ondansetron and dexanieithasone prevented CINV in the
overall phase (0 to 120 hours) compared to administration of plagebe«<in combination with ondansetron and
dexamethasone.

Rolapitant 10, 25, 100, and 200 mg was administered orally as 2.5, 10, or 50 mg capsules. It was
administered approximately 2 hours prior to the administretion of the first chemotherapeutic agent on Day 1
of Cycle 1. Ondansetron 32mg IV and dexamethasoi'e 29mg PO were administered concurrently with
Rolapitant 0.5 hour before initiation of chemotherapy on Day 1. Dexamethasone 8 mg PO was administered
twice daily on Days 2, 3, and 4. Treatment coll!d he administered for up to six chemotherapy cycles.
Subjects recorded nausea, emesis, and Gseof rescue therapy in the SP Nausea and Vomiting (SPNV) Subject
Diary daily from Days 1 to 6.

Study population

Patients were cisplatin treatmentaaive and about to receive their first course of cisplatin-based
chemotherapy (270 mg/mZ), fumour type is not specified. Karnofsky performance score of >260.

The primary analysig was pased on all randomized subjects who received cisplatin-based chemotherapy and a
dose of study medicaticn and had at least one posttreatment efficacy assessment in Cycle 1 recorded. Safety
was evaluated n a'l randomized subjects who received at least one dose of study treatment. Symptoms of
nausea were.self-reported by the study subjects in the Nausea Vomiting (NV) Subject Daily Diary through

Day 6 ofiGvuie/1.
Concoritant medications

Prior and concomitant medications that may have influenced the assessment of efficacy were restricted. 5-
HT3 receptor antagonists, phenothiazines, benzamides, domperidone, cannabinoids, NK1 receptor
antagonists and benzodiazepines were prohibited within 48 hours prior to the start of study treatment.
Subjects who experienced intolerable nausea and/or vomiting during the study were permitted to take rescue
medication. A subject who required rescue medication was allowed to continue participating in the study
however, this subject was considered to have failed the primary endpoint of complete response.
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Primary and key secondary efficacy endpoints

The primary endpoint was the overall complete response rate (no emesis and no use of rescue medication O
through 120 hours following initiation of cisplatin-based chemotherapy).

Across cycles 2-6 a different primary endpoint was used. Subject’s response to questions regarding episodes
of emesis/retching or nausea (based on subject recall) on Days 6, 7, or 8 in Cycles 2 to 6 was assessed.

The key secondary endpoint was CR for the acute (0 through 24 hours) and delayed (=24 through 120
hours) phases of CINV.

Table 31: Definitions of Efficacy Endpoints in Study P04351

Endpoint Definition
Complete response (CR) No emesis, no use of rescue medication
No emesis No vomiting, retching, or dry heaves (includes subjyects who receive

rescue medication)

No nausea Maximum VAS <5 ram

No significant nausea Maximum VAS, /<25 mm
Complete protection No emesis, no rescue medica*io?.,_and maximum VAS <25 mm
Total control No emesis, no rescue r‘”.?(;:aan and maximum VAS <5 mm

Secondary Endpoints

Secondary efficacy endpoints included no emesis, ne nausea, no significant nausea, total control, and
complete protection overall and each assessed iiythe acute and delayed phases. In addition, the time to first
emesis or use of rescue medication was asses{edaiong with impact of CINV on daily life using the FLIE
Questionnaire.

Statistical approach

The primary endpoint of overall CRz:ate was evaluated using a logistic regression model with treatment,
gender, and use of CEC (yes/no,, The key secondary endpoints of CR for the acute (0 through 24 hours) and
delayed (>24 through 120 _howrs) phases of CINV were evaluated using the same logistic regression model.
To control for the type Lerror rate, testing for the primary and key secondary endpoints was conducted in a
stepwise fashion. Sequential lower dose comparison against placebo was to be carried out only if the previous
comparison wassstitisfically significant (p < 0.049).

Methodology
Cycle 1

Approxiinately 450 subjects were planned. A total of 533 subjects were screened, and 454 were randomized
ina 1:1:1:1:1 ratio to one of the five treatment arms: doses of 10, 25, 100, and 200 mg or matching
placebo. Randomization occurred centrally using an interactive voice response system. Treatment was
stratified according to the following factors:

e Gender

= Use of concomitant emetogenic chemotherapy (CEC) (yes/no).
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An interim analysis was carried out after approximately the first 50% of randomized subjects (nx225) had
completed Cycle 1.

Subjects recorded nausea, emesis, and use of rescue therapy in the SP Nausea and Vomiting (SPNV) Subject
Diary daily from Days 1 to 6. The duration of each cycle was 29 days (median duration of 24-27 days.). In
Cycle 2-6 subjects were questioned about their symptoms of vomiting/retching and nausea on day 6, or 8.

Exposure and patient disposition

A total of 454 subjects were randomised into the study including 91 subjects who were randomised (0
placebo or 10, 25 or 100 mg rolapitant and 90 subjects who were randomised to 200 mg rolapitan#
Participants were distributed across the various regions as follows Asia/South Africa 8.65% Cirtjal South
America 53. % Europe 33.5% Canada 4.4%).Two subjects (one in the placebo group and ¢ae subject in the
200 mg rolapitant group) were randomised but did not receive study medication.

A total of 416 (91.6%) completed Cycle 1. Thirty-eight (8.4%) subjects discontinuZd ixom the Cycle 1
treatment phase. More subjects discontinued during the Cycle 1 treatment phas? irithe 25-mg dose group
(12/91, 13%) compared with the other treatment groups (5%-8%). The prinfasysreason for discontinuation
across all groups was adverse events. Median duration of each treatment/Cycle across all subjects ranged
from 24 to 27 days.

All Cycles (Cycles 1 to 6)

Overall, 61% to 65% of subjects administered placebo or SCH 615734 10, 25, or 200 mg continued from the
Cycle 1 through 6 treatment phase. The lowest overall discontinuation rate was observed at 100 mg (50/91,
55%).1In all treatment groups across all cycles, the prinfary; reason for discontinuation was that subjects did
not wish to continue for reasons unrelated to treatm=ny, Across all treatment groups 8% to 12% discontinued
because of adverse events.

Demographic and Baseline Characteristits

In Cycle 1, 244 (54%) were male, 256 (56%%) were white, and 251 (55%) were Hispanic or Latino. The
median age was 55 years (range, 18(to 36 years). Demographics (weight, concomitant emetogenic therapy
and Karnofsky Performance Status were comparable across treatment groups in cycle 1 and all treatment
cycles. The study enrolled a,broad cancer population. A total of 389 (86%) subjects were receiving CEC at
Baseline. Median cisplatin dase, was 78.5 mg/m2 in Cycle 1.

Efficacy

Primary efficacy*endpdint was the overall complete response rate (no emesis and no use of rescue medication
from O through”x20Cvhours following initiation of cisplatin-based chemotherapy);

The Rolakitiit '200-mg dose group had significantly greater complete response rates overall than the placebo
grougisThe overall complete response rate was 62.5% compared with 46.7% for placebo (odds ratio [OR] =
1.94; P % 0.032).

Rolapitant 200mg was statistically superior to control for the key secondary endpoints complete response
rates for the acute (0 through 24 hours) and delayed (>24 through 120 hours) phases of CINV. For the acute
phase, the response was 87.6% vs 66.7% (OR = 3.60; P = 0.001); for the delayed phase, the response was
63.6% vs 48.9% (OR = 1.86; P = 0.045). Complete response rates for the other Rolapitant dose groups (10,
25 and 100 mg) did not achieve statistical significance when compared with placebo. A positive trend across
doses was noted.
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Secondary endpoints were also supportive of an effect of rolapitant 200 mg. The 200-mg dose group had
significantly greater rates of no emesis overall and in the acute and delayed phases than the placebo group.
(Acute: 91.0% versus 67.8%, respectively, p <0.001), (delayed: 68.2% versus 48.9%, respectively, p
=0.008) and (overall 67.0% versus 46.7%, respectively, p =0.006). A dose-response trend for no emesis
was generally observed for each time interval; the 200-mg dose had the highest response, and the 10-mg
dose had the lowest response.

No emesis.

200-mg dose group had significantly greater rates of no emesis overall and in the acute and delayeq'nkases
than the placebo group. (Acute: 86.5% versus 73.3% p = 0.029), (delayed 64.4% versus 47.8%,.n/= 0.026)
and (overall 63.2% versus 42.2%p = 0.005)

No significant nausea

The SCH 619734 200-mg dose group had significantly greater rates of no significali riausea overall and in
the acute and delayed phases, than the placebo group. Significant nausea was significantly higher in the
rolapitant 200 mg dose group compared to control during the acute (86.5% Yergus 73.3%, respectively, p =
0.029), delayed (64.4% versus 47.8%, respectively, p = 0.026) and overill (63.2% versus 42.2%,
respectively, p = 0.005) phases.

Total control overall and no nausea

Response rates for total control overall (no emesis, no rescue/muaication, and a maximum nausea VAS score
of <5 mm on a 0- to 100-mm scale) and for no nausea overall and in the acute and delayed phases did not
achieve statistical significance for any SCH 619734 dos¢ gioup when compared with placebo. Longer time to
first emesis or need for rescue medication was reposied, by patients taking 200mg (p=0.011) but not for the
other dose groups.

Complete protection (no emesis, no rescue medication, and a maximum nausea VAS score of <25 mm on a
0- to 100-mm scale.)

A significantly greater rate of complele protection was observed for the SCH 619734 200-mg dose group in
the acute phase (p=0.009), but pouwin the delayed phase or overall.

Time to first emesis or to rescue riedication use was significantly longer during Cycle 1 for subjects
administered rolapitant 2C0/ig compared to control (p = 0.011), but not for the other dose groups.

Kaplan-Meier Plot for<Time to First Emesis or Rescue Medication Use: Cycle 1 (Efficacy Population, Study

P04351)
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Percent of Patents with no Emesisor Rescue Med Usage

SCH 619734 10mg
SCH 619734 25mg
SCH 619734 100mg
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Note: SCH 619734 = rolapitant
Source: CSR P04351, In-text Figure 3

Functional Living Index—Emesis Questionnaire (18 questions on how nausea @il womiting affected their QoL
over the last 5 days using a 7-point VAS scale.)

The 100- and 200-mg doses achieved statistically significantly better voraiting- and nausea-related QoL

scores than those of the placebo group. QoL scores increased as th¢ duse increased. A higher proportion of
subjects treated with 200 mg rolapitant reported no impact on cilylife”(FLIE total score > 108) compared
with subjects who were treated with control (p = 0.005)

Table 32: Overview of Efficacy Analysis: StatisticalSignificance for Between Group Comparisons
(Efficacy Population, Study P04351

Efficacy Variable CINV ~olapitant Dose P-Value
Phase
I N 200 mg vs.
Placebo 70 mg 25 mg 100 mg 200 mg
ontrol
n o n % n % n % n %
Primary

a - I *

Complete Response | Ovgeuall | 90 46.7| 91 48.4 88 | 534 | 91 53.8 88 62.5 0.032
Key Secondary

- = _
Complete Resralise Acute 90 66.7| 90 66.7 89 70.8 | 91 74.7 89 87.6 0.001
Delayed | 90 48.9| 91 50.5 88 | 545 | 91 58.2 88 63.6 0.045

Secondary

5 E=
No Emesis Overall | 90 46.7| 91 54.9 88 | 58.0 | 91 61.5 88 67.0 0.006
Acute 90 |67.8| 91 | 74.7 90 77.8 91 76.9 89 |91.0 <0.001
Delayed 90 |48.9| 91 58.2 88 59.1 91 67.0 88 68.2 0.008
No Significant Nauseg Overall 90 |42.2| 91 49.5 89 |57.3 91 56.0 87 63.2 0.005
Acute 90 |73.3| 91 74.7 90 | 77.8 91 74.7 89 86.5 0.029
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‘ Delayed 90 47.8| 91 52.7 89 59.6 91 60.4 87 64.4* 0.026

No Nausea ‘ Overall 90 24.4| 91 20.9 89 21.3 91 27.5 89 30.3 0.386

Acute 90 |[52.2| 91 | 484 90 | 55.6 91 47.3 89 51.7 0.927

Delayed 90 25.6| 91 23.1 89 23.6 91 28.6 89 32.6 0.308

Complete Protection | Overall 90 (38.9| 91 39.6 88 | 46.6 91 44.0 87 52.9 0.058

Acute 90 |[63.3] 90 | 63.3 89 | 64.0 91 61.5 89 80.9** 0.009

Delayed 90 42.2| 91 41.8 88 47.7 91 48.4 87 52.9 0.151

Total Control Overall 90 (23.3| 91 18.7 88 | 19.3 91 25.3 89 30.3 0.297

Acute 90 48.9| 90 40.0 89 44.9 91 42.9 89 51w I 0.722

Delayed 90 (24.4| 91 20.9 88 | 21.6 91 26.4 89 (| 6 0.233

Median Time (hours)| Overall 90 78.5| 91 99.8 90 NE 91 NE @9 l NE 0.011
to 1st emesis or use i
of rescue medication |

g

Abbreviations: CEC = concomitant emetogenic therapy; CINV = chemotherapy-induced nguseatand vomiting; N/C = not calculated; N/A =

not applicable; NE =not estimable; VAS = visual analogue scale

Across cycles 2-6 the 200-mg dose maintained the treatment efiectv0oi”200 mg vs placebo for no emesis seen
in Cycle 1. In each of Cycles 2-6, a higher proportion ofyrclapjtant-treated subjects reported no emesis or
nausea compared with subjects who received placebo.

2.5.2. Main studies

HEC Studies P04832 and P04833

Methods

The two studies were efficacy stlidivs of identical design and shared the following common design features.
Both protocols included the same wethodological approach for the inclusion and exclusion criteria, rolapitant
dosing regimen, comparatoy yegimen, primary and secondary efficacy variables and assessments and
statistical methodolegy

Study Participanvs

The stud ws“ac/uded outpatients, aged =18 years with a wide range of solid tumours, who had never been
treateuth cisplatin and were scheduled to receive the first course of cisplatin-based chemotherapy (=60
mg/m2).*They had to have a Karnofsky performance score of 260 and a predicted life expectancy of >4

months. Patients with significant bone marrow suppression and renal and liver impairment were excluded.

Treatment within 48 hours prior to commencing study drug with the following agents was restricted. Agents
that could impact on the anti-emetogenic efficacy of 5-HT3 antagonists e.g. phenothiazines, benzamides,
domperidone, cannabinoids, NK1 antagonist (aprepitant) and benzodiazepines (e.g., lorazepam, alprazolam)
were prohibited. Palonosetron was not permitted within 7 days prior to the start of study treatment. Systemic
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corticosteroids or sedative antihistamines (e.g. dimenhydrinate, diphenhydramine) were prohibited within 72
hours of Day 1 except as premedication for chemotherapy (e.g., taxanes).

Treatments

A single dose of study drug (4 < 50 mg capsules of rolapitant or matching placebo) was administered 1 to 2
hours prior to administration of the first chemotherapeutic agent on Day 1 Granisetron (10 u g/kg 1V) plus
dexamethasone (20 mg PO) was administered approximately 30 minutes before administration of-the first
chemotherapeutic agent. It is generally recommended that cisplatin-based chemotherapy be adniinistered
over approximately 3 hours on Day 1. Dexamethasone (8 mg PO) was administered PO BID=or.2ays 2, 3,
and 4. Inclusion of an aprepitant comparator arm would have been very useful togdemOnstrate the
comparative clinical relevance of this new NK-1 antagonist. There is general agreemgi, that there are no
differences in efficacy between the 5HT3 antagonists dolasetron, granisetron, ondamsetron and tropisetron
(Roila 2010) so efficacy data using a regimen containing granisetron should be,  genaralizable to antiemetic
regimens containing these other agents.

Figure 4: Flow Chart for Drug Administration — Days 1-4

I
Rolapitant or Granisetron IV & Highly
Placebo PO ] th PO Emets
acebo examethasone ) metogenic bexamethaNne PO
Chemotherapy
-2 to -1 hour -30 minutes Time 0

Because of the potential for hypersepsaitivity reactions to taxanes, subjects receiving taxanes received doses
of dexamethasone according to tliewrespective taxane package insert, in lieu of the 20 mg PO dose of
dexamethasone on Day 1.

Objectives

Primary Objective

The primary oljjective of this study was to determine whether administration of rolapitant with granisetron
and dexametiasone improved CINV in the delayed phase (=24 to 120 hours) during the first cycle of
chemotheraoy compared with administration of placebo with granisetron and dexamethasone in subjects
receiving VIEC. The primary outcome was based on the CR, defined as no emetic episodes and no use of
rescue medication in the delayed phase.

Key Secondary Objectives

° Determine the effect of rolapitant on CR rates in the acute (0 to 24 hours) and overall (0 to 120 hours)
phases of CINV

. Determine if rolapitant is safe and well tolerated in subjects receiving HEC.
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. Other secondary objectives included the following:

. Determine the effect of rolapitant treatment on the incidences of no emesis in the acute, delayed, and
overall phases of CINV.

. Determine the effect of rolapitant treatment on the incidence of no significant nausea in the overall
phase of CINV.

. Determine the effect of rolapitant treatment on the time to first emesis or use of rescue medication.
Tertiary study objectives included the following:

. To determine the effect of rolapitant treatment on the incidences of no significant nau¢e«yin the acute
and delayed phases of CINV

. To determine the effect of rolapitant treatment on the incidences of no nauseaaac.eomplete protection
in the acute, delayed, and overall combined phases of CINV

. To evaluate the effect of rolapitant treatment on health-related quality &% liie/as assessed by the FLIE
Pharmacokinetic Objective

Another study objective was to evaluate the population PK of rolanitéat’and its primary metabolite M19 in
subjects receiving chemotherapy.

Outcomes/endpoints

Primary Endpoint

The primary efficacy endpoint for this study wax the complete response rate in the delayed phase of CINV,
from >24 through 120 hours following initi¢tion of cisplatin-based chemotherapy. Complete response is
defined as no emesis and no use of rescee«medlication.

Key Secondary Endpoint

The key secondary endpoints ara the complete response rates for the acute (0 through <24 hours) and
overall (0 through <120 howurs) phases of CINV.

Secondary Endpoints and (lfersiary Endpoints
The secondary efficacy, endpoints for this study included:
e No emegisy(ivg vomiting, retching, or dry heaves) in the acute, delayed, and overall phases of CINV.
¢ No gicniiicant nausea (maximum VAS <25 mm) in the overall phase of CINV.
e CxTiine to first emesis or to use of rescue medication.
The tertiary efficacy endpoints for this study included:
* No significant nausea in the acute and delayed phases of CINV.

e No nausea (maximum VAS <5 mm) and Complete protection (no emesis, no rescue medication, and
maximum nausea VAS <25 mm on a 0 to 100 mm scale) in the acute, delayed, and overall phases of
CINV.

e No impact on daily life (total score >108) as assessed by the FLIE Questionnaire.
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A summary of the response criteria used in this study is provided inTable

Table 33: Summary of the Response Criteria for Chemotherapy-Induced Nausea and Vomiting

Endpoint Definition Duration
Complete response No emesis, no use of rescue medication Overall, acute (0 through <24 hours) and
delayed (>24 through 120 hours) phases
No emesis No vomiting, retching, or dry heaves | Overall, acute (O through <24 hours),
(includes subjects who receive rescue | and delayed (>24 through 120 hours)
medication) phases
No nausea Maximum VAS <5 mm Overall, acute (0 through <24 hours)—l
and delayed (=24 through 120 hcurs}
phases o a
No significant nausea Maximum VAS <25 mm Overall, acute (0 through <24, Tiovrs),
and delayed (=24 through € 20%hours)
phases a
Complete protection No emesis, no rescue medication, and | Overall, acute (0O throygh“s<24 hours),
maximum VAS <25 mm and delayed (=24 ¢hraugit 120 hours)
phases A

Assessment in Subsequent Cycles (up to 5 Additional Cycles for up to 6 Cycles/I»tal)

Subjects were asked the following CINV assessment questions on Days’6,>7, or 8 in each subsequent cycle
(Cycles 2 to 6):

e Have you had any episode of vomiting or retching since_your cnemotherapy started in this cycle?

e Have you had any nausea since your chemotherapysstarted in this cycle that interfered with normal
daily life?

Randomisation

Randomization of subjects occurred centrallysing an interactive web-based randomization system (IWRS)
at Cycle 1. Randomization was stratified bypgender. In each stratum, subjects were randomized in a 1:1 ratio
to 1 of 2 study drug treatment arms.

Blinding (masking)

A double-blind techniquaswias’ used.

Sample size

Sample size calcdlations and statistical methods were acceptable It was estimated that with 257 subjects per
group._ ai ‘ausolute difference of 15% in the delayed phase CR rates between the rolapitant and control
groupsicould be detected at an « = 0.05 level of significance (2-sided) with 93% power, assuming a control
group CR rate of 50%. The 50% control response rate estimate was based on the results of a Phase 3
aprepitant trial with a similar study design. Using this same sample size, the study had 90% power to detect
an absolute difference of 12% in the key secondary endpoint of CR in the acute phase of CINV assuming a
control response rate of 71%. The sample size assumptions used for CR in the overall phase of CINV were
the same as those used for the delayed phase, resulting in 93% power for this key secondary endpoint.
Therefore, a minimum of 530 subjects was planned for randomization to 1 of 2 treatment groups (rolapitant
group or control group) in a 1:1 ratio to ensure 257 evaluable subjects per group.
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Statistical methods

Continuous data were summarized using n (number of subjects with non-missing observations), mean,
median, standard deviation (SD), minimum value, and maximum value. Categorical data were summarized
using the frequency count and percentage of subjects in each category. Unless otherwise specified, all
statistical hypothesis tests were 2-sided with a significance level of « = 0.05.

Adverse events and medical histories were coded using the Medical Dictionary for Regulatory Activities
(MedDRA) Version 15.0. All medications were coded using the World Health Organization (WEJ) Drug
Dictionary (March 2012 version).

Statistical analyses for the primary, secondary, and tertiary endpoints were performed _ ¢=”the Modified
Intent-to-Treat (MITT) Population. Analyses for the primary, key secondary, and secondéry endpoints were
repeated on the As-Treated (AT) and PP Populations. All safety analyses were perfornied on the Safety
Population. The primary analysis population (MITT) should be further justified .

The MITT population consisted of all randomized subjects who received at4eant 1 dose of study drug.
Subjects were analyzed in the treatment group into which they were randontized. The following criteria were
used to exclude subjects from the MITT population:

e Subject was enrolled at a noncompliant site with major GCP xiciat.ons

e Subject did not provide informed consent

e Subject did not receive at least one dose of study awug. G olapitant or placebo)
As-Treated Population (Cycle 1)

The AT population consisted of all randomized subjeets who received at least 1 dose of study drug. Subjects
were analyzed in the group in which they actuaily seceived treatment in Cycle 1.

Per Protocol Population (Cycle 1)

The PP population consisted of all rapeiomized subjects who received at least 1 dose of study drug, received
emetogenic chemotherapy (Hesketh raxel 5), and did not have protocol deviations significantly affecting the
interpretation of the study resuts.jIn addition, if a subject had missing diary data and the determination of
CR could not be made from*the ramaining data, this subject was excluded from the respective phase of the
efficacy analysis. Subject jn2re analyzed based on actual treatment received in Cycle 1. Criteria used to
further exclude subjects firam the PP population can be found in the SAP.

Safety Population

The Safety pojwulétion consisted of all subjects who were randomized to treatment groups and who received
at least (\duselof study drug. Safety analysis was based on actual treatment received in Cycle 1.

The saiety population for subsequent cycles consisted of Safety subjects who received at least 1 dose of
study drug for the respective subsequent cycle.
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Results

Participant flow

Figure. 5: participant flow from randomization through cycle 6 in study PO4832

Randomized
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to receiving N = 266 M =266 placebo
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N=2 $ *  Withdrew
*  Adverse event N consent (N = 1)
(M=1) Received Received *  Adverse event
* Other(N=1 Study Dru N = 2)
her (N = 1) Study Drug y Drug . lDrhe'a[h. "
Cycle 1 Cycle 1
N =264 N =262
Cycle 2 Cycle 2
MN=181 N=176 Discontinued prior
to completing
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MN=222
Discontinued prior to Cycle 3 Cycle 3 * Due to AE
:Nom;zlezt'ng Cycle & N=128 N=126 (N = 30) .
* Chemothard oy
* Due to AE (M= 27) ¢ - coursey
* Chemotherapy 3 il comfy ated &
cou:e :0r|?|plete:l Cycle 4 Cycle 4 [ S
or change in tharayy (N = 67}
therapy (N = 70) N =2 N =35 = Wansgit
* Consent withdrawn l, withdrawn
(N = 43) W =a2)
. Dleath (M =5) . C\,'cle 5 'C\,'cle 5 . D.Eal'h [(N=7)
* Disease progression * Disease
(N=11) N =61 N =57 ‘ progression
* Failure to comply ¢ | (N = 10)
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* Investigator " I J comply (N = 11)
judgement (N = 20} L1 Cycle & Cysiwe * Investigator
* Lack of efficacy N=4a4 N 4l judgement
{N=3) —_— (N =18)
* Lost to follow-up i — — * Lack of efficacy
IN=6) Completed I Jafapleted (N=a)
* Other (N = 26) Oycle 6 l b cycles . I(_:st ;r;rm ow-up
N =42 L0 ] - Other (N =29)

Note: This figure displays discontinuations that of urrel) prior to receiving study drug separately from those that
occurred after receiving study drug. For silapitant \!#continuation due to: AE=28 (1 before dosing and 27 after);
other=27 (1 before dosing; 26 after). For coltrol discontinuation due to: withdrawal of consent=43 (1 before
dozing and 42 after); AE =32 (2 beforefios o wad 30 after).

Assessment report
EMA/239011/2017 Page 66/126



Figure 6:. participant flow from

randomization through cycle 6 in study PO4833
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A total ov 532 subjects were randomised into study P04832 at 76 sites, including 266 subjects randomised to
receive rolapitant with granisetron and dexamethasone and 266 randomised to receive placebo with

granisetron and dexamethasone (control).

First subject enrolled (date consent signed): 25 April 2012; Last subject completed (date of last assessment):
03 April 2014; Release date of report: 11 August 2014
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A total of 555 subjects were randomised into study P04833 at 79 sites, including 278 subjects randomised to
receive rolapitant with granisetron and dexamethasone and 277 randomised to receive placebo with
granisetron and dexamethasone (control).

First subject enrolled: 20 February 2012; Last subject completed: 24 January 2014; Release date of report:
04 August 2014

Conduct of the study

There were no major amendments to the original study protocols of both studies..

Baseline data

Table 34: Demographics and Baseline Characteristics (MITT Population)
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Demographics and Baseline Characteristics (MITT Population) (Continued)

HEC (PU4£32) HEC (P04£33) HECs Porled
Rolapitan Relapiitant Rolapitant
200 g Conirol Himg Control 00 g Coniral
Characteristic (N=2d) (H=262) {N=271) (N=173) (H=535) (N=535)
Etbic iy, 1 (%)
Hispanic or Lating 33(12.5) 34 (130) 36 (133) 8130 9 (12.9) 72(13.5)
ot Hispanic or Latine 231 (57 5) 228 (8700 235 (86.7) 235 (36 1) 466 (871 463 (86.5)
B34 (mh)
Mean(5D) LI | L8026 | 1s0Qan | LElQ2) | 1780a6) | LI 02 _j
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Frimary Tamor Sie n (% i o
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Mean age in the MITT Population in Po£833 was 58.5 years and ranged from 18 to 83; most subjects were
<65 years of age (73.2%), male (6/3$%), white (80.5%), and did not consume alcohol (self-reported)
(78.9%). The MITT Population incltded subjects from Europe (62.1%), North America (NA) (United States of
America) (6.6%), Asia/South Atfiica (16.5%) and Central/South America (14.7%).

Numbers analysed

Overall a total ef 1087 "subjects were included in the MITT population, including 544 subjects who received
rolapitant.

Discontinpuatiorn) during Cycle 1 was uncommon, reported in 4.9% and 6.9% of subjects in the rolapitant and
contreharoups, respectively, in the pooled HEC studies.

The most common reason for discontinuation in Cycle 1 in all studies was withdrawal of consent. Compliance
with rolapitant dosing was high (>99%) across both studies as was compliance with adjunct antiemetic
therapy (=99%).

Across both studies (>99%) rolapitant and control subjects received at least one dose of cisplatin-based
chemotherapy during Cycle 1. The mean and median dose of cisplatin across both studies was >75mg/m?2.
Compliance with administration of HEC agents was high in both studies; >99% of subjects in the HEC studies
received at least one HEC agent in Cycle 1.
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The minimum duration per cycle was 14 days .The median cycle duration across both studies was
approximately 22 days. The dosing interval proposed in section 4.2 is 14 days.

Outcomes and estimation

CR delayed phase (primary endpoint)

The rolapitant group achieved a statistically significantly higher CR rate in the delayed phase compaied to the
control group in study P0483 2 (72.7% vs 58.4%, respectively; p < 0.001) and in study P04833 (70:1.% vs
61.9%, respectively; p = 0.043). This higher CR rate in the rolapitant group corresponds to a 3495 relative
reduction in failure rate with respect to the incidence of emesis or rescue medication use duriag)the delayed
phase of CINV.

Table 35 : Complete Response in the Delayed Phase of CINV: Summary and Between
Group Comparison (MITT Population, Study P04832 Study P04833 anc¢, peoled analysis)
Endpointa Rolapitant Control Rolapitant 2015 mg vs. Control
Study 200 mg n/ N (%) Odds{ Ratio (95%4 P-valueP

n /N (%) CI)~

.'_

Complete Response - |
Delayed Phase -
HEC (P04832) 192/ 264 (72.7) 153/ 262 (5R.45 1.9 (1.3, 2.7) <0.001
HEC (P04833) 190/ 271 (70.1) 169/27R.£451.9) 1.4 (1.0, 2.1) 0.043
HECs Pooled 382/ 535 (71.4) I522/ 535 (60.2) 1.6 (1.3, 2.1) <0.001
(P04832/P04833) \
Abbreviations: Cl = confidence interval; C\hd %+ /Cochran-Mantel Haenszel; HEC = highly emetogenic chemotherapy;

Analysis Populations: MITT for P04832, P0O:1835, and a complete response is defined as no emesis or use of rescue

medication.
Key secondary endpoint; Time 1 Fi'st Emesis or Use of Rescue Medication

The proportion of subjects/witrva complete response in the acute and overall phase (no emesis and no use of
rescue medication due’ va “wiausea) during the initial chemotherapy cycle (key secondary endpoints) was
statistically significaai'vthigher in the rolapitant group compared to the standard therapy group in Study
P08342 but not, Studv/P08433. CR Acute phase: HEC (Study P04832 (83.7 vs 73.7) OR (95% ClI).8 (1.2, 2.8)
p=0.005) and ((PC4833 HEC (83.4% vs 79.5) OR (95% CI) 1.3 (0.8, 2.0) p=0.233). As statistical significance
was notgachiZved for CR (acute phase) in study P04833, based on the statistical hierarchy specified in the
SAP, farraa, statistical significance of subsequent endpoints within the hierarchy could not be assigned.
Howeves, 1or completeness, the unadjusted p-values are reported but no inference can be made from them,
other than that the comparison was non-significant for those endpoints.

Kaplan-Meier Plot of Proportions of Subjects without Emesis or Use of Rescue Medication (MITT Population
P04832 and P04833)

Study P04832
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For the oyerall phase statistical significance was achieved for Study P04832 but not Study P04833. (Study
P0483z%(rolapitant 70.1% vs control 56.5%) OR (95% CI) 1.8 (1.3, 2.6) p=0.001) and (P04833 HEC (67.5%

Vs 60.4) OR (95% CI) 1.4 (1.0, 1.9) p=0.084).

Other secondary endpoints evaluated included no emesis during the acute, delayed, and overall phases of
CINV, and no significant nausea during the overall phase and time to first emesis or use of rescue
medication. Tertiary endpoints (not formally tested for significance) included no significant nausea during
acute and delayed phases, no acute, delayed and overall phase nausea, complete protection across all three
phases and impact on daily life (FLIE). The results for the secondary and tertiary endpoints are generally
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concordant with the results for the primary and key secondary endpoints across both for HEC study P04832.
Statistically significant differences in favour of rolapitant were seen for all endpoints for HEC P08432 but not
HEC P08433.

Nausea

The proportion of subjects with a no significant nausea in the delayed, acute and overall phase during the
initial chemotherapy cycle was statistically significantly higher in the rolapitant group compared to the
standard therapy group in Study P08342 but not Study P08433. When the studies were pooled siatistical
significance was achieved across all three time points.

Time to First Emesis or Use of Rescue Medication During the First 120 Hours

In both studies P08432 and P08433 and the pooled analysis, the time to first emesis “ar use of rescue
medication was longer for rolapitant compared to control. A separation in the Kaplan=Muiar curves is visually
apparent early during the acute phase of CINV by 12 hours after administréticn of study drug. This
separation continues to increase during the acute phase (0-24hrs). At 24hrs«the)separation of the curves
increases considerably and from 48hrs the effect is maintained in the iolapitant arm and is sustained
throughout the delayed phase of CINV. Subjects achieving CR at 48hrs/maintained their control up to 120
hrs. For both Study P04832 and P04833 the incidence of subjects requiring =1 rescue medication during
Cycle 1 was lower in the rolapitant group than in the control group (13,5% and 21.0%, vs 13.3% and 22.0%,
respectively).

Effect on daily life

Effect on daily life (using FLIE) was the only QoL endnoint evaluated across these studies. It was included as
a tertiary endpoint that was not subject tos~formal statistical testing. No inference can be made from
unadjusted p values calculated for these eridpaisits, other than that the comparison was non-significant for
those endpoints. A higher proportion of snbjects treated with rolapitant reported no impact on daily life with
respect to both the vomiting and nausea'demains of the FLIE compared to control; unadjusted P=0.027.

Table 36: Efficacy variables in.H&C studies

Efficacy SINV Rolapitant (N=666)% Control (N=666] Unadjuste(
{
Variable [ Phase Rate (20 Rate (20) P-Value®
No Acute Phase 547 (82.1) 564 (84.7) 0.193
Significant Nansea® n (%) (79.0, 85.0) (81.7, 87.3)
NoGiariiticant Nausea Delayed phase 484 (72.7) 462 (69.4) 0.194
n (%) (69.1, 76.0) (65.7, 72.9)
No Nausea Acute Phase 433 (65.0) 439 (65.9) 0.693
n (%) (61.3, 68.6) (62.2, 69.5)
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No Nausea Delayed Phase 323 (48.5) 299 (44.9) 0.201
n (%) (44.6, 52.4) (41.1, 48.8)

No Nausea Overall 303 (45.5) 280 (42.0) 0.219
n (%) (41.7, 49.4) (38.3, 45.9)

Complete Acute Phase 514 (77.2) 508 (76.3) 0.726
Protectionf n (%) (73.8, 80.3) (72.9, 79.5)

Complete Delayed Phase 428 (64.3) 379 (56.9) : X _0.006
Protection n (%) (60.5, 67.9) (53.0, 60.7)

Complete Overall 413 (62.0) 354053 Z 0.001
Protection n (%) (58.2, 65.7) (4933,°57.0)

No Impact Overall 443 (73.2) ( :09 (67.4) 0.027
on Daily Life n (%) (69.5, 76.7) | (63.5, 71.1)

Abbreviations: CINV = chemotherapy-induced nausea and vomitingy F/.iE = Functional Living Index-Emesis;
N/C=not calculated; N/A= not applicable; NE=not estimable; VVAZ ="visual analogue scale

Repeat efficacy

The effect of rolapitant over repeat courses of HEC.was/evaluated by measuring subject incidences of no
emesis or nausea, no emesis, and no nausea from Ray 1 to Day 6 of each cycle for additional Cycles 2-6 .
Unlike cycle 1 where daily diary entries were sed, to record events of emesis and nausea, subject recall at

day 6-8 (Visit 2) was used to evaluate sustained.benefit of rolapitant over multi-cycle use.
Figure 7 Subject Response of No 'Enjesis or Nausea by Cycle (MITT Population)

Study P04832 Cycle 2-6 Study P04833 Cycle 2-6
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Ancillary analyses

Subgroup analyses

Exploratory analyses of the primary, key secondary were conducted for subject subgroups, according to
gender, age, race, region, and receipt of CEC. During the delayed and overall phases of CINV, the CR rate
favoured rolapitant across all subgroups for the pooled HEC studies. There was some variability across
subgroups in the acute phase responses.

Efficacy outcomes by gender were variable across the two HEC studies. Response rates for femaley, were
consistently higher compared to males receiving rolapitant versus control across all CINV phiases (pooled
analysis). (e.g. CR delayed phase females 71.2% vs control 52.3% OR 2.3 (1.5, 3.4) v$_rasies 71.5% vs
64.9% OR 1.4 (1.0, 1.9) respectively. The magnitude of the treatment effect (CR delayéd phase)for males
was much smaller than that for females (e.g 18.9% difference vs 6.6%. A Gail-Simon (esy conducted by the
applicant indicated that there were no qualitative interactions between treatmentarid subgroup regardless of
gender across all of these endpoints.

Figure 8: Complete Response for the Overall Phase by Subgroup (MITT/Hoapulation) HEC Studies
Pooled
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Summary of main studies

The following tables summarise the efficacy results from the main studies supporting the present application.
These summaries should be read in conjunction with the discussion on clinical efficacy as well as the benefit
risk assessment (see later sections).

Table 37 : Summary of efficacy for pivotal HEC trial P0O4832

Title: A Phase 3, Multicenter, Randomized, Double-Blind, Active-Controlled Study of the Saiegty=and
Efficacy of Rolapitant for the Prevention of Chemotherapy- Induced Nausea and Vomitings (CIMNV) in
Subjects Receiving Highly Emetogenic Chemotherapy (HEC)
Study identifier TS-P04832
Design Multicenter, Randomized, Parallel-group, Double-Blind, ActivesControlled Study
in Patients Receiving Cisplatin Based HEC
Duration of main phase: Acute phase (0 to 24 Lgurs)
delayed phase (=24 tu’120 hours)
over all phase £2 v 120 hours) phases of CINV
Duration of Run-in phase: not applicable
Duration of Extension phase: | not applicanle
Hypothesis Superiority
Treatments groups Rolapitant Rolaoitant 200 mg (50 mgx4)PO on Day 1 +
granisetron IV (10 pg/kg on Day 1) +
\dexamethasone PO (20 mg on Day 1 and 8 mg
BID from Day 2 to Day 4)
n=264
Placebo Placebo on Day 1 + granisetron IV (10 ug/kg on
Day 1) + dexamethasone PO (20 mg on Day 1
and 8 mg BID from Day 2 to Day 4)
B n=262
Endpoints and | Primary '"CR delayed | Complete response rate (defined as no emetic
definitions endpoint phase episodes, no rescue medication) from >24
through 120 hours after the start of the highly
emetogenic chemotherapy administration
| AN (delayed phase)
Kely CR acute | Complete response rate (defined as no emetic
| Secondary phase episodes, no rescue medication) from O through
[“endpoint < 24 hours after the start of the highly
emetogenic chemotherapy administration (acute
phase)
Key CR overall | Complete response rate (defined as no emetic
Secondary phase episodes, no rescue medication) from O through
endpoint < 120 hours after the start of the highly
emetogenic chemotherapy administration (overall
phase)
Secondary No emesis No emesis (no vomiting, retching or dry heaves)
endpoint Acute during the acute phase (0 through < 24 hours)
Secondary No emesis No emesis (no vomiting, retching or dry heaves)
endpoint delayed during the delayed phase (=24 through 120
hours)
Secondary No emesis No emesis (no vomiting, retching or dry heaves)
endpoint overall during the overall phase (0 through 120 hours)
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Secondary No No significant nausea (nausea <25 mm on VAS)
endpoint significant during the overall phase (0 through 120 hours)
nausea
Secondary TTF Time to the first emetic episode or time to the
endpoint first rescue medication
Database lock 03 April 2014

Results and Analysis

Analysis Primary Analysis
description /|
Analysis population | Modified Intent to treat
and time point
description N\
Descriptive statistics | Treatment group | rolapitant control
and estimate A ¢
variability Number of | 264 262
subject A
CR delayed 192 (72.7) 1554(58.4)
n (% patients)
95% IC? [66.9;78.0] [62.2;64.4]
p-value® < 0.001 (-
CR acute* 221 (83.7) 193 (73.7)
n (% patients)
95% IC? [78.4;88.0] [67.9;78.9]
p-value® @003
CR overall* 185 (70.1) 148 (56.5)
n (% patients)
95% IC? [64.2;75.5] [50.2;62.6]
p-valug® 0.001

Otiner sacondary analyses

NO emesis
| ‘Delayed phase

206/ 264 (78.0)

162/ 262 (61.8)

Mean difference | 16.2%

to control

Odds Ratio 2.0 (1.5, 3.2)
(95% CI) 0.002
P-value

No emesis 228/ 264 (86.4) 199/ 262 (76.0)
acute phase

Mean difference | 10 494

to control

Odds Ratio 2.0 (1.3, 3.2)
(95% CI)

P-value 0.002

No Emesis -—
Overall Phase

199/ 264 (75.4)

155/ 262 (59.2)

Mean difference
to control

16.2%
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Odds Ratio 2.1 (1.5, 3.1)
(95% CI)

P-value <0.001

Significant tertiary analysis

FLIE 72.8 67.8
No Impact on
Daily Life

FLIE total score
>108.
Denominator was
based on the
number of
subjects with valid
questionnaire

Odds Ratio 1.3 (0.9, 1.9)
(95% CI)
P-value 0.231
Notes #p-value from Cochran-Mantel-Haenszel test, stratifiei E‘gender

PExact 95% confidence interval (Cl) for response rat®

¢ Unadjusted p-values are

*The key secondary endpoints of CR rate insthe acute and overall phases of
CINV were analyzed in a stepwise fashiori wsirig the same methodology as the
primary endpoint.

To control for multiplicity within the, prespecified secondary endpoints, the
Bonferroni-Holm multiple compazis¢n procedure was used.

Table 38: Summary of efficacy for trial P04833

Title: A Phase 3, Multicenter, Randomized, BDauble-Blind, Active-Controlled Study of the Safety and
Efficacy of Rolapitant for the Prevention ofi Chemotherapy- Induced Nausea and Vomiting (CINV) in
Subjects Receiving Highly Emetogenic Chemutiierapy (HEC)

Study identifier TS-P04833

Design Multicente:, Randomized, Parallel-group, Double-Blind, Active-Controlled Study
in Patienty, keceiving Cisplatin Based HEC

Durzavion of main phase: Acute phase (0 to 24 hours)

delayed phase (=24 to 120 hours)

| over all phase (0 to 120 hours) phases of CINV
Duration of Run-in phase: not applicable

Duration of Extension phase: | not applicable

Hypothesis Superiority
Treatmentsigioups Rolapitant Rolapitant 200 mg (50 mgx=4)PO on Day 1 +
granisetron IV (10 pg/kg on Day 1) +
dexamethasone PO (20 mg on Day 1 and 8 mg
BID from Day 2 to Day 4)
n=264
Placebo Placebo on Day 1 + granisetron IV (10 ug/kg on

Day 1) + dexamethasone PO (20 mg on Day 1
and 8 mg BID from Day 2 to Day 4)
n=262
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Endpoints and | Primary CR delayed | Complete response rate (defined as no emetic
definitions endpoint phase episodes, no rescue medication) from >24
through 120 hours after the start of the highly
emetogenic chemotherapy administration
(delayed phase)
Key CR acute | Complete response rate (defined as no emetic
Secondary phase episodes, no rescue medication) from O through
endpoint < 24 hours after the start of the highly
emetogenic chemotherapy administration (acute
phase) .
Key CR overall | Complete response rate (defined as no cmetic
Secondary phase episodes, no rescue medication) from (¢ *fnrough
endpoint < 120 hours after the start of /the*"highly
emetogenic chemotherapy administiratia/i (overall
phase) P
Secondary No emesis No emesis (no vomiting, retchiag br dry heaves)
endpoint Acute during the acute phase (0. through < 24 hours)
Secondary No emesis No emesis (no vomiting,.retciting or dry heaves)
endpoint delayed during the delayed phase: (=24 through 120
hours) @.
Secondary No emesis No emesis (no vemitiay, retching or dry heaves)
endpoint overall during the overalnohase (O through 120 hours)
Secondary No No significant{raisea (nausea <25 mm on VAS)
endpoint significant during the Ovyrail phase (0 through 120 hours)
nausea .\
Secondary TTF Time_ %9 the first emetic episode or time to the
endpoint firat tescue medication
Database lock 03 April 2014

Results and Analysis

Analysis Primary Analysis
description R
Analysis population | Modified Intent g treat
and time point
description A
Descriptive statistics | Treatmenugroup | rolapitant control
and estimate | |
variability Nuraber of | 271 273
| Sugiect
‘ CR delayed 190 (70.1) 169 (61.9)
n (% patients)
95% IC? [64.3;75.5] [65.6;67.7]
p-value® 0.043
CR acute™ 226 (83.4) 217 (79.5)
n (% patients)
95% IC? [78.4;87.6] [74.2;84.1]
p-value® 0.233
CR overall* 183 (67.5) 165 (60.4)
n (% patients)
95% IC? [61.6;73.1] [54.4;66.3]
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p-value® 0.084

Other secondary analyses

Rolapitant 200 mg Control

n/ N (%) n/ N (%)
No emesis | 198/ 271 (73.1) 198/ 271 (73.1)
Delayed phase

Mean difference | 7.9%

to control

Odds Ratio 1.4 (1.0, 2.1)

(95% CI) 0.046

P-value

No emesis 232/ 271 (85.6) 223/ 273 (81.7)

acute phase
Mean difference | 3 gos

to control o
Odds Ratio 1.3 (0.8, 2.1)

(95% CI) 0.208

P-value a

No Emesis — | 192/271 (70.8) 1757273 (64.1)
Overall Phase

Mean difference | g 704

to control A\
Odds Ratio 1.4 (1.0, 1.9)

(95% CI) 0.091

P-value

Significant tertiary analysis

FLIE 194/ 248 (78.2) 183/ 249 (73.5)
No Impact on

Daily Life
FLIE total score
>108.
Denominator
was based On
the numbem ot
subjects wich

valid

questivapaire

Odds Ratio 1.3 (0.9,2.0)
9o CI) 0.206

. Jﬁ'l value

3p-value from Cochran-Mantel-Haenszel test, stratified by gender

PExact 95% confidence interval (CI) for response rate

¢ Unadjusted p-values are

*The key secondary endpoints of CR rate in the acute and overall phases of CINV were
analyzed in a stepwise fashion using the same methodology as the primary endpoint.

To control for multiplicity within the prespecified secondary endpoints, the Bonferroni-
Holm multiple comparison procedure was used.

Notes

MEC Study P04834

Methods

This was a Phase 3, multicenter, randomized, parallel-group, double-blind, active-controlled study of
rolapitant in subjects receiving MEC. Rolapitant or placebo was administered orally 1-2 hours prior to the
initiation of chemotherapy on Day 1. Granisetron (2 mg PO) and dexamethasone (20 mg PO) were
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administered approximately 30 minutes before initiation of chemotherapy on Day 1, except in subjects
receiving taxanes as part of MEC.

Study participants

Approximately 1300 evaluable subjects were required to evaluate the primary objective of the study. It was
expected that 1350 subjects would be enrolled at approximately 150 investigational sites.

In this study unlike the HEC studies (cisplatin but not chemotherapy naive subjects were includ¢d i HEC
studies) participants were naive to MEC and HEC, and were scheduled to receive a first coulrses of MEC.
Cyclophosphamide IV (<1500 mg/m2), doxorubicin, epirubicin, carboplatin, idarubicin, ifosfar:ige, irinotecan,
daunorubicin, or cytarabine IV (>1 g/m?) were the required chemotherapies included in‘thés MEC protocol.
The protocol also specified that at least 50% of the study subjects would receive anthratyci'ne in combination
with cyclophosphamide (AC) as the MEC regimen. Since 2010 (Roila et al) it has\be=n"recognised that CINV
associated with the commonly used combination of the MEC agents cyclophosphamide and anthracycline
should be treated the same as for HEC.

Rolapitant 200 mg (50mgx4) or placebo was administered orally 1 t¢ 2 hours prior to the initiation of
chemotherapy on Day 1. Granisetron (2 mg PO) and dexamethaftoinz "(20 mg PO) were administered
approximately 30 minutes before initiation of chemotherapy as stahdord therapy (i.e., 1-2 hours prior to the
initiation of chemotherapy on Day 1). In this study, all subjectsiContinued to receive granisetron (2 mg daily)
on Days 2 and 3.

Treatments

Rolapitant (4 < 50 mg capsules) or matching plesebo was administered orally 1-2 hours prior to the initiation
of chemotherapy on Day 1.

Granisetron (2 mg [PO]) and dexamethasane< 20 mg oral [PO]) were administered approximately 30 minutes
before initiation of chemotherapy on Zay=Z, except in subjects receiving taxanes as part of MEC. All subjects
continued to receive granisetron (2.mg-daily) on Days 2 and 3.

All subjects were expected *0 coimqriete Cycle 1; at the end of Cycle 1, eligible subjects, as determined by the
site investigator, were offeizGy\the opportunity to continue with the same study medication administered in
the same manner as in2yc e/l for up to five additional cycles (a total of 6 cycles).

Figure 9 FloywhChart for Drug Administration — Days 1-3 P04834
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The control treatment regime is not in line with the recommended prophylaxis for AC or noA“AG/MEC in CINV
(MASCC /ESMO 2010) that was current the time this study was commenced (2012) or #te most recent 2016
guidance. The administration of 5HT-3RA from day 2 to day 3 post chemotherapy “was not and is not
recommended as part of the EU (MASCC/ESMO) consensus guidelines.

The comparator regime recommended in EU consensus guidelines (MASCC/Z&M2 2010) from that time for
non- AC MEC or AC are different. In the 2010 guidance it was established thct/for patients receiving non-AC
MEC a combination of a 5HT-3RA and dexamethasone was considesed, standard antiemetic prophylaxis
whereas patient receiving AC should be treated more like HEC. Study 204834 was conducted between March
5, 2012, and Sept 6, 2013 so it is unclear why such a high propostiorn of the study population for the MEC
study comprised subjects treated with AC and why the cemparator regime was chosen (i.e. choice of
granisetron, dosing on day 2,3 of cycle). Subjects in the \\C.2/m were potentially undertreated. Control of
CINV in the acute phase has a direct relationship with geatrol of CINV in the delayed phase. The comparator
regime in the MEC study should be further justified.

Objectives

The primary objective of this study wag 0 ‘dctermine whether administration of rolapitant with granisetron
and dexamethasone improved CINV~mnthe delayed phase (>24 to 120 hours) of CINV compared with
administration of placebo with g#aniectron and dexamethasone in subjects receiving MEC. The primary
outcome was based on the CR (apfined as no emetic episodes and no rescue medication) in the delayed
phase.

Key Secondary Objectives

e To determisie 1ire effect of rolapitant treatment on the incidence of CR in the acute (0- <24 hours)
and ovesai, (0-<120 hours) phases of CINV.

e To dererinine if rolapitant was safe and well tolerated in subjects receiving MEC.
Secorgaty Objectives

¢ To determine the effect of rolapitant treatment on the incidences of no emesis (no vomiting, retching,
or dry heaves; included subjects who received rescue medication) in the acute, delayed and overall
phases of CINV.

e To determine the effect of rolapitant treatment on the incidence of no significant nausea in the overall
phase of CINV.
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e To determine the effect of rolapitant treatment on the time to first emesis or use of rescue
medication.

Tertiary Objectives

e To determine the effect of rolapitant treatment on the incidences of no significant nausea in the acute
and delayed phases of CINV.

e To determine the effect of rolapitant treatment on the incidences of no nausea and «complete
protection in the acute, delayed and overall combined phases of CINV.

e To evaluate the effect of rolapitant treatment on health-related quality of life as assetszd by the
FLIE.

- Outcomes/endpoints

The efficacy of rolapitant was assessed through approximately 120 hours foilowng initiation of MEC. The
primary assessment of efficacy was based on the responses recorded in the N\/5D Diary for Cycle 1.

The primary efficacy endpoint for this study was the complete respons<, wate in the delayed phase of CINV,
from =24 through 120 hours following initiation of MEC. Complete rest@nse is defined in as no emesis and no
rescue medication.

The key secondary efficacy endpoints were

e the incidence of CR during the acute (0-<24_hours) and overall (0-<120 hours) phases of CINV
following the initiation of MEC.

The secondary efficacy endpoints for this study ¥cluded:
e No emesis (nho vomiting, retching, or'diy=iheaves) in the acute, delayed, and overall phases of CINV.
¢ No significant nausea (maximuni VAS <25 mm) in the overall phase of CINV.
e Time to first emesis or to u&e affrescue medication.
The tertiary efficacy endpoints fox this study included:
e No significant naufeajin the acute and delayed phases of CINV.

e No nausea (maximum VAS <5 mm) and Complete protection (no emesis, no rescue medication, and
maximuin hausea VAS <25 mm on a 0 to 100 mm scale) in the acute, delayed, and overall phases of
CINV.

e [0a iwipact on daily life (total score >108) as assessed by the FLIE Questionnaire.

Sample size

Approximately 1350 subjects were to be randomized to one of two treatment groups (rolapitant group or
control group) in a 1:1 ratio to ensure 650 evaluable subjects per group. With 650 subjects per group, the
study was able to detect an absolute difference of 9% in the delayed phase CR rates between the rolapitant
and control groups at an a = 0.05 level of significance (2-sided) with 90% power, assuming a control group
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complete response rate of 49%. The sample size assumptions were based on the results of two Phase 3
aprepitant studies performed in a similar patient population receiving MEC.

Using this same sample size, the study had 91% power to detect an absolute difference of 8% in the key
secondary endpoint of complete response in the acute phase assuming a control response rate of 70%. The
study had 90% power to detect an absolute difference of 9% in the key secondary endpoint of CR in the
overall phase assuming a control response rate of 42%.

Efficacy data and additional analyses Study P04834

Baseline characteristics

A broad population of cancer subjects was enrolled across both studies based on age;“gerder, type of
underlying malignancy, and geographic region. Mean age in the MITT population was, §6.7 years. Most
subjects were <65 years of age (72.4%), female (80.1%), white (77.0%), and did agacersume alcohol (self-
reported) (80.6%). Cancer diagnosis was similar between the treatment groups; {aexmost common types of
cancer overall were breast cancer (63.4%) and lung cancer (16.5%). All other anper types were reported in
<5% of subjects overall. Greater than 50% of subjects in both the rolapitant zupd control groups received an
anthracycline-cyclophosphamide (AC) chemotherapy.

A total of 1369 subjects were randomised into this study at 170 sitas;{including 684 subjects randomised to
receive rolapitant with granisetron and dexamethasone and _.5J5/1andomised to receive placebo with
granisetron and dexamethasone (control). Twenty five subjects randomised did not receive study medication.
A further 12 subjects were excluded due to GCP noncomplianc: at site 181.This data was considered to be
unusable and was excluded from the dataset. The MITT-Popuiation (primary analysis population) for Cycle 1
comprised a total of 1332 subjects (666 subjects in eaci treatment group).

Discontinuation during Cycle 1 was uncommon {reported in 7% and 6.6% of subjects in the rolapitant and
control groups, respectively. The most comman reason for discontinuation from Cycle 1 in both rolapitant and
control subjects was withdrawal of comrsent ¢7.0% and 8.8%, respectively). Compliance with rolapitant
dosing was high (>99%) across both dtucies as was compliance with adjunct antiemetic therapy (>99%).
Mean and median numbers of chembthierapy cycles administered in the MITT population were 3.7 and 4.0,
respectively, in both the rolapitant ‘and control groups. Median duration of each treatment cycle was 21 days
in both groups

Efficacy results

Table 39 : Complety Response in the Delayed Phase of CINV: Summary and Between
Group Comparisgn ¥MITT Population, Study P04834)

Efficacy |;.‘ NV Phase Rolapitant  (N®=666) |Control (N?=666) Unadjusted
\Variable Rate (20) Rate (20)
\ P-Value

Complets Delayed Phase (>24-475 110 <0.001

120 hours) N
Response 71.3% 51.6%

n (%)

(67.7, 74.7) 57.7, 65.3)

Key secondary endpoints
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Table 40 : Complete Response in the Acute and Overall Phases of CINV: Summary and
Between-Group Comparisons (MITT Population MEC Study P04834)

Efficacy Variable |CINV Phase Rolapitant Control Unadjusted
(N=666) (N=666) P-Value
Rate (20) Rate (%20)
Complete ResponsegAcute Phase (0-<24 hours) 556 (83.5) 535 (80.3) 0.143 N
(%) (95% CI for %)c (80.4, 86.2) (77.1, 83.3)
Complete ResponsegOverall Phase (0-<120 hours) 457 (68.6) 385 (57.8) <@ 011._
n (%) (95% CI for %)c (64.9, 72.1) (54.0, 61.5) :

A pre-specified subgroup analysis was performed for the endpoint of compléte response in each CINV phase
for subjects who received Non-AC MEC (MEC according to recent guidelings) vs. AC based chemotherapy.

Table 41: Proportion of Patients Receiving AC or non ACaChemotherapy Achieving Complete

Response
Complete Response Rolapitant Control N P-Vvalue®
Non-AC N=322 N=307
Delayed 76.1 63.8 <0.001
Acute 90.7 554 0.016
Overall 74.8 1.2 <0.001
AC N=344 \_ N=359
Delayed 66.9 59.6 0.047
Acute 76.7 76.9 N.S.
Overall | [2.8 54.9 0.033
& Unadjusted P-valu¢és az obtained from Cochran-Mantel-Haenszel test.
N.S.=Not significaipt (p>0.05)

Nausea

The proportion of subjects with no significant nausea (maximum VAS of <25 mm) and no nausea (maximum
VAS of <56mm) did not achieve statistical significance for the rolapitant group compared to the standard
therapy group in any of the phases. In fact in the acute phase the control group were numerically higher than
the rolapitant group for the no significant nausea endpoint. Rolapitant has very little impact on the treatment
of nausea across any of the phases of MEC induced CINV. The results of the other secondary and tertiary
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endpoints were generally in line with those of the primary and key secondary endpoints for the delayed, and
overall phases for (no emesis and complete protection).

A higher proportion of subjects treated with rolapitant reported no impact on daily life (FLIE total score
>108) compared with subjects who were treated with control (73.2% and 67.4%, respectively; unadjusted p
= 0.027).

Time to First Emesis or Use of Rescue Medication During the First 120 Hours

A separation in the Kaplan-Meier curves is visually apparent early during the acute phase of CINVyby 12
hours after administration of study drug. This separation continues to increase during the acute’ phase (O-
24hrs) is sustained in the delayed phase of CINV(>24hrs). For Study P04834 the incidenzg of subjects
requiring =1 rescue medication during Cycle 1 was lower in the rolapitant group than in ¢he“control group).
(18.3% and 26.3%, respectively).

Figure 10: Kaplan-Meier Plot of Proportions of Subjects without Emesis oizUs2 of Rescue
Medication (MITT Population, Study P04834)
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Source: CSRE P04834, Figure 1422

Overall the statistically significai#” and clinically relevant changes in CR in favour of rolapitant was seen
across the delayed phase/onCiNV in subjects receiving MEC. The treatment effect was more pronounced in
subjects receiving g .nqQii-AC*MEC 12.3% compared with AC MEC 7.3%.

Subgroup analyss

Exploratory arialypes of the primaryand key secondary were conducted for subject subgroups, according to
gender, @g¢./race, region, and receipt of CEC. During the delayed and overall phases of CINV, the CR rate
favousad tGlapitant across all subgroups for the MEC studies. There was some variability across subgroups in
the acuvs phase responses.

Similar to the HEC studies efficacy outcomes by gender were variable across the MEC studies however
opposite to the HEC studies response rates for males were consistently higher compared to females
receiving rolapitant versus control across all CINV phases. (e.g. CR delayed phase females 68.4% vs control
59.3% OR 1.5 (1.2, 1.9) vs males 83.0% vs 70.8% OR 2.0 (1.1, 3.6) respectively. The magnitude of the
treatment effect (CR delayed phase)for males was higher than that for females (e.g 12.2% difference vs
9.1%. Response rates for males receiving rolapitant were consistently higher than response rates in females
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across all CINV phases . A Gail-Simon test conducted by the applicant indicated that there were no qualitative
interactions between treatment and subgroup regardless of gender across all of these endpoints. The
variability in response across gender within studies and across the HEC and MEC studies has not been fully
explained.

Approximately 16% of the study population were under 45 years (age <45 is a risk factor for CINV) and just
6% of the study population were over 75 years. The CR rate was consistently higher in the rolapitant group
compared to control in the age subgroups in the 45 -65 age group. Rolapitant was least effective in <45yrs
and >75 yrs age group across all three phases.

The CR rate was higher (OR>1) in the rolapitant group compared to the control group for alitaef the race
categories in the MEC studies for all phases in the CR analyses except in the acute phase.for the Asian
population( OR=1).

The CR rate was higher in the rolapitant group compared to control in the majority: of vegions in the pooled
analyses across all three phases of CINV.A further subgroup analysis was conduwce=2d for the three regions
within Europe(Western, Central and Eastern Europe). Across all three phasee, tias’ odds ratio for CR rate in
Western Europe was less than zero (OR 0.9 delayed phase; OR 0.6 Acute phiase; OR 0.8 Overall phase. The
CR rate across all phases in Central Europe was consistently higher thaiythe other regions. The reason for
this variability across Europe is unclear.

Figure 11: Complete response for the Delayed phasethy subgroup (MITT population) MEC study
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Complete response for the Acute phase by subgroup (MITT population) MEC study
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Subgroup Mo of Patlenis Oubids Ratio (953% Cl)j for Complete Kespoase Complele Response (Ya)
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Repeat Efficacy

Similar to the HEC studies this study offered an optional-multiple-cycle extension of up to 5 additional cycles
for MEC.

Subjects response of no emesis or nausea based on duration of Cycle 1 ( analysis over cycle duration <21
days versus =21 days also conducted for stully PU4834) for the MITT population was assessed to evaluate
whether repeat dosing demonstrated sustained!, benefit of the use of rolapitant over multi-cycle use. Note that
subjects evaluation of no emesis or nafisep was based on subject recall on day 6, 7 or 8 rather than daily
diary entries. Similar percentages of (oatvents reported no emesis or nausea across cycles regardless of Cycle

1 duration and the treatment effectfor rolapitant between Cycles 2 and 6 appears to be maintained.

Figure 12: Subject Responsg’of No Emesis or Nausea by Cycle (MITT Population) P04834
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Table 42: Summary of efficacy for trial P0O4834

Title: A Phase 3, Multicenter, Randomized, Double-Blind, Astive-Controlled Study of the Safety and Efficacy
of Rolapitant for the Prevention of Chemotherapy- Indused Nausea and Vomiting (CINV) in Subjects
Receiving Moderatly Emetogenic Chemotherapy (MEC)

Study identifier

TS-P04834

Design Multicenter, Randomizeaj» Parallel-group, Double-Blind, Active-Controlled Study in
Patients Receiving MES MEC includes the following agents: cyclophosphamide IV
(<1500 mg/mZz), doxorubicin, epirubicin, carboplatin, idarubicin, ifosfamide,
irinotecan, giawiwgrubicin, or cytarabine IV (=1 g/m2). These were the required
chemothetapies included in the MEC protocol. For this study, the protocol specified
that at'lezst 50% of the study subjects would receive anthracycline in combination
withincyclophosphamide as the MEC regimen
| Dl=ation of main phase: Acute phase (0 to 24 hours)
| delayed phase (=24 to 120 hours)
overall (0 to 120 hours) phases of CINV.
Duration of Run-in phase: not applicable
Duration of Extension phase: | not applicable
Hypothesis Superiority
Treatments groups Rolapitant Rolapitant 200 mg on Day 1 + granisetron PO (2 mg
from Day 1 to Day 3) + dexamethasone PO (20 mg on
Day 1)
n=666
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Placebo Placebo on Day 1 + granisetron IV (10 pg/kg on Day
1) + dexamethasone PO (20 mg on Day 1 and 8 mg
BID from Day 2 to Day 4)
n=666
Endpoints and | Primary CR delayed | Complete response rate (defined as mo emetic
definitions endpoint phase episodes, no rescue medication) from =24 through
120 hours after the start of the highiv/emetogenic
chemotherapy administration (delayel-pnase)
Key CR acute | Complete response rate (deiined as no emetic
Secondary phase episodes, no rescue medication)*i'om 0 through < 24
endpoint hours after the start ,Cf “the highly emetogenic
chemotherapy administiatizn (acute phase)
Key CR overall | Complete resporse “wvate (defined as no emetic
Secondary phase episodes, no sestie medication) from 0 through <
endpoint 120 hours £&ftos/the start of the highly emetogenic
chemotherapy eidministration (overall phase)
Secondary No emesis Ne, ¢mesis (no vomiting, retching or dyr heaves)
endpoint duririg the acute phase (0 through < 24 hours)
Acute
Secondary No emesis No emesis (no vomiting, retching or dyr heaves)
endpoint during the delayed phase (>24 through 120 hours)
delayed
Secondary [\N\i@, elnesis No emesis (no vomiting, retching or dyr heaves)
endpoint ‘ during the overall phase (0 through 120 hours)
[“Gverall
Secondaiy: No No significant nausea (nausea <25 mm on VAS)
enéd'noint significant during the overall phase (0 through 120 hours)
nausea
: Secondary TTF Time to the first emetic episode or time to the first
endpoint rescue medication

Database loch

Last subject completed: 22 January 2014

Results arid/Analysis

Analysis
description

Primary Analysis

Analysis population
and time point
description

Modified Intent to treat

Overall patients
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Descriptive
and
variability

statistics
estimate

Treatment group | rolapitant placebo
Number of | 666 666
subject

Primary endpoint | 475 (71.3) 410 (61.6)
CR delayed

n (% patients)

95% ICa [67.7;74.7] [57.7;65.3]
p-valueb <0.001 O
Key secondary | 556 (83.5) 535 (80.3)
endpoint

CR acute

n (% patients) A
95% ICa [80.4;86.2] [77.7(83,3]
p-valuec 0.143 /)

As per the SAP, with the hierarchical testing) as statistical significance was not achieved for this
endpoint, formal statistical significarize of subsequent endpoints within the hierarchy could not
be established. The applicant acknowiaages this however for completeness the unadjusted p-
values are presented here

Key secondary
endpoint

CR overall
n (% patients)

457 (68.6).

385 (57.8)

95% ICa

_}_[b4.9;72.1]

[54.0;61.6]

p-valuz®

<0.001

Secendary
elcpoints
No significant
nausea during
the overall phase

of CINV

470 (70.6)

443 (66.5)

p-value®

0.118

Secondary
endpoints

No Emesis -—
Delayed Phase

536 (80.5)

465 (69.8)
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p-value®

<0.001

Secondary
endpoints

No Emesis —
Acute Phase

585/666 (87.8)

563/666 (84.5)

p-value® 0.085
Secondary 524/666 (78.7) 435/666 (65.3) (/1
endpoints

No Emesis —
Overall Phase

p-value® <0.001
Tertiary Comparison groups Rotapitant 200mg vs control
endpoints

o Odds ratio 1.2
No Significan
Nausea - 959% ClI (0.9, 1.5)
delayed Phase o\
P-value 0.194
Tertiary Compalison groups Rolapitant 200mg vs control
endpoints o
o Odds\satio 1.2
No Significant Ra
Nausea — Acute | 959 CI (0.9, 1.5)
Phase |
P-value 0.194
Tertiary Comparison groups Rolapitant 200mg vs control
endpoinis

NC Ncfisea —
cg'ayed Phase

Odds ratio 1.2
95% ClI (0.9, 1.4)
P-value 0.201

Tertiary
endpoints

No Nausea -—
acute Phase

Comparison groups

Rolapitant 200mg vs control

Odds ratio 1.0
95% ClI (0.8, 1.2)
P-value 0.693
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Tertiary
endpoints

No Nausea -—
overall Phase

Comparison groups

Rolapitant 200mg vs control

Odds ratio 1.1
95% ClI (0.9, 1.4)
P-value 0.219

Tertiary
endpoints

Complete
Protection -
Delayed Phase

Comparison groups

Rolapitant 200mg vs control

Odds ratio 1.5
95% ClI (1.2, 2.0)
P-value <0.001

Tertiary Comparison groups Rolapita¥'t 200mg vs control
endpoints BN
Odds ratio
Complete P~
Protection - 95% CI
Acute Phase
P-value
Tertiary Comparison grougs Rolapitant 200mg vs control
endpoints
Odds ratio 1.4
Complete
Protection - 95% Cl| (1.2, 1.8)
overall Phase A
P-value 0.001
Tertiary | Comparison groups Rolapitant 200mg vs control
endpoints .L
Odds ratio 1.3
No Impact_‘on
Daily Life 95% CI (1.0, 1.7)
Overali phase P-value 0.027
Scbaroup analysis Non-AC MEC Group
Descriptive  statistics Tigatment group | rolapitant placebo
and estimate
variability Number of | 322 307
subject
CR delayed 245 (76.1) 196 (63.8)
n (% patients)
Odds Ratio | 1.8 (1.27,2.55)
(1C95%)
<0.001
p-value®
CR acute 292 (90.7) 259 (84.4)

n (% patients)
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Odds Ratio | 1.80 (1.11,2.63)
(1C95%)

P=0.016
p-value®
CR overall 241 (74.8) 188 (61.2)
n (% patients)
Odds Ratio | 1-88 (1.34,2.65)

<0.

(1C95%) P<0.001
p-value® a\
Subgroup analysis AC Group

Descriptive  statistics | Treatment group | rolapitant placebo -’

and estimate

variability Number of | 344 359
subject
CR delayed 230 (66.9) 214 (59.65

n (% patients)
Odds Ratio | 1.37 (1.00,1.86) /
(1C95%)
0.047
p-value® )\
CR acute 264 (76.7) L7176 (76.9)
n (% patients)
Odds Ratio | 0.99 (0.70.1.41}
(1C95%)
0.966
p-value®
CR overall 215%62.8) 197 (54.9)
n (% patients) L
Odds RAtiO 1.39 (1.03,1.88)
(1C95%) 0.033
p-valug™,

Notes dp\waluetirom Cochran-Mantel-Haenszel test, stratified by gender
PERact 95% confidence interval (Cl) for response rate
¢’Unadjusted p-values

|

Analysitwucformed across trials (pooled analyses and meta-analysis)

Table a3: Pooled results from HEC studies.

Proportion of patients receiving cisplatin chemotherapy responding by treatment group and phase
(Studies 1 and 2 — HEC Individual Results)

Efficacy
Endpoints®

HEC Study 1 HEC Study 2 Study 1 and 2 Combined
Rolapitant Control Rolapitant Control Rolapitant| control
Rate (20) Rate P-Value Rate (20) Rate P-vValue® g te () | Rate P-Value'
(%0) (90) (96)

Assessment report
EMA/239011/2017

Page 93/126




Proportion of patients receiving cisplatin chemotherapy responding by treatment group and phase

(Studies 1 and 2 — HEC Individual Results)

[ HEC Study 1 | HEC Study 2 | study 1 and 2 Combined
Complete Response
Delayed 72.7 58.4 <0.001 70.1 61.9 0.043 71.4 60.2 <0.001
Acute 83.7 73.7 0.005 83.4 79.5 N.S. 83.6 76.6 0.004
Overall 70.1 56.5 0.001 67.5 60.4 N.S. 68.8 58.5 <0.001
No Emesis
Acute 86.4 76.0 0.002 85.6 81.7 N.S. 86.0 7’.5—.’)_ 0.002 |
Delayed 78.0 61.8 <0.001 73.1 65.2 0.046* 75.5 53.6 <0.001
Overall 75.4 59.2 <0.001 70.8 64.1 N.S. 720 61.7 <0.001
No Significant Nausea
Acute 86.4 79.4 0.035 90.0 85.7 N.S. Vi_ —88.2 82.6 0.009
Delayed 73.5 64.9 0.034 74.5 68.9 N3 74.0 66.9 0.011
overall 71.6 63.0 0.037 72.7 67.8 N. 3 72.1 65.4  0.017

? Primary endpoint was complete response in the delayed phase. Delayed phase: 1-247t0 120 hours post-cisplatin treatment;
Acute phase: O to 24 hours post-cisplatin treatment; Overall phase: 0 to 120 hGuss post-cisplatin treatment

b Unadjusted P-values are obtained from Cochran-Mantel Haenszel test, stratifiad.i0r sex.

° Unadjusted P-values are obtained from Cochran-Mantel-Haenszel test, stitatified“dy study and sex.
N.S.=Not significant (p>0.05)
*Not significant after applying pre-specified multiplicity adjustment.

Efficacy in repeat cycles

In order to address the potential concern that th& numerical improvements observed with rolapitant over
multiple cycles were due to control in Cycle 1,/an {axploratory analysis of time to emesis for those patients

who had no emesis in Cycle 1 was perfoimad \By limiting the analysis to patients with no emesis in Cycle 1,

the two treatment groups are comparab e Tpr the assessment of effect in subsequent cycles. This analysis

accounts for patient drop outs via ceisoiing. Data from the HEC studies were pooled to provide a more
robust sample size for this subset«analysis. For the subset of patients without emesis in Cycle 1, the time to
emesis in subsequent cycles was'significantly extended (pooled HECs: p=0.0167; P04834: p=0.0027).

Discontinuation across cycdlesidue to ‘lack of efficacy’ was analysed. Across all six cycles in the 3 Phase 3
clinical studies, discent'nuation rates due to lack of efficacy were as follows (rolapitant vs. control): 4832:
1.1% vs. 1.5%:; 4853:.3.2% vs. 2.5%; 4834: 2.0% vs. 4.4%.

Clinical studi¢sin'special populations

Tablerd4y NMumber of older patients in clinical efficacy studies.

Age < 65
n/N (26)

Age 65-74
(Older subjects
number /total
number)

Age 75-84
(Older subjects
number /total
number)

Age 85+
(Older subjects
number /total
number)

Controlled Trials

P04832

392/526 (74.5%)

116/526 (22.1%)

16/526 (3.0%)

2/526 (0.4%)
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Age < 65
n/N (26)

Age 65-74
(Older subjects
number /total
number)

Age 75-84
(Older subjects
number /total
number)

Age 85+
(Older subjects
number /total
number)

P04833 398/544 (73.2%) 128/544 (23.5%) 18/544 (3.3%) 0/544 (0%)
P04834 965/1332 (72.4%) 283/1332 (21.2%) 81/1332 (6.1%) 3/1332 (0.2%)
Total 175572402 (73.1%) | 527/2402 (21.9%) 115/2402 (4.8%) |5/2402(0.2%)

Supportive study(ies)

No additional studies were assessed as supportive. A phase Il study was initiated in 2006%whi'e phases Il11
were initiated in 2012 where only 91 patients were included in the 200 mg rolapitant grayp, Considering the
difference of sample size between the phase Il and the 3 phases Ill and the possiblescivar.ges in standard of
care, the assessment has focused on results from the 3 phase |1l studies.

2.5.3. Discussion on clinical efficacy

Design and conduct of clinical studies

All 3 phase Il studies were multicentre, randomised, parale!-group, double-blind, and placebo-controlled
studies with objective to determine whether the administradicr-0f rolapitant on add-on therapy with a 5-HT3
receptor antagonist and dexamethasone improves protcetion from CINV in the delayed phase (=24 to 120
hours) compared to administration of placebo @&n, “add-on with a 5-HT3 receptor antagonist and
dexamethasone, in cycle 1, in subjects receiving highi or moderately emetogenic chemotherapy.

Two phase 11l HEC studies (P04832 and P048233) were conducted in subjects receiving for treatment of their
underlying malignancy > 60 mg/m2 of, {ispiatin-based chemotherapy which is generally regarded as a
relevant model of highly emetogenic, cliemotherapy (HEC). Since 2010 consensus clinical guidelines
(MASCC/ESMO) recommend a combination of aprepitant plus a 5HT3 receptor antagonist and dexamethasone
to prevent acute nausea and vgiiting in subjects receiving cisplatin based chemotherapy. Data comparing
the longer-acting NK-1 receptor axwcagonist rolapitant with first-generation NK-1 receptor antagonists such as
aprepitant would have he!gnasclarify rolapitant’s place in antiemetic management for CINV associated with
HEC.

The study design (heszen for MEC study was add-on of NK-1 RA to dexamethasone and 5HT3 receptor
antagonist withXfuitrier doses of 5HT3 receptor antagonist on days 2, 3. The protocol specified that at least
50% of the_study subjects would receive anthracycline in combination with cyclophosphamide as the MEC
regimen.\Sitce this study was designed anthracycline in combination with cyclophosphamide has been
desigriatad as HEC. However since 2010 antiemetic prophylaxsis for AC and non-AC MEC have been different
recognising the higher emetogenicity of AC. The administration of oral granisetron from day 2 to day 3 post
chemotherapy is not recommended as part of the MASCC/ESMO consensus guidelines for the prevention of
CINV with non- AC MEC. In subjects treated with AC chemotherapy, the guidelines recommend use of a 5-
HT3 receptor antagonist plus a corticosteroid Plus an NK-1 RA on day 1 followed by NK-1 RA on day 2 and 3.
The comparator regimen is not in line with the recommended prophylaxis for AC or non-AC MEC in CINV
(MASCC /ESMO 2010) but reflects treatment guidelines that were available at the time of the study design.
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The decision to include more than 50% of subjects on AC chemotherapy in both the rolapitant and control
groups was based on the study designs conducted for other earlier NK-1 RAs.

The subjects recruited to the MEC study were chemotherapy naive. The HEC study participants were not
required to be chemotherapy naive. The current EMA guidance on CINV recommends that subjects should be
stratified at baseline according to prior chemotherapy. Subjects were stratified according to gender only in
the pivotal efficacy studies. The primary endpoint for those studies was the rate of complete response (CR)
defined as no emesis and no use of rescue medication during the delayed phase (> 24 through 129 hours).
This endpoint is considered to be appropriate Indeed, the NK1 receptor antagonists are expecieajpto be
mainly effective in the delayed phase of emesis, while 5-HT3 antagonists have been proven {o/te mainly
effective in the acute phase. The primary analysis was conducted using the MITT.

In all phase 11l studies, patients had the possibility to participate up to 5 additional cycle={a*total of 6 cycles).
However, the primary endpoint differed for the subsequent cycles. Indeed, insteag, c£/CR in the delayed
phase subjects were recall and asked if they had no vomiting/retching and no rausea that interfered with
quality of life. Furthermore, the data was not collected in a diary as in cycle 1 byt via a telephone call around
7 days after chemotherapy which less rigorous.

No re-randomization was planned after cycle 1 and patients continued, with the same study medication
administered in the same manner as in cycle 1. In these three stycies, subjects were randomised 1:1 to
receive rolapitant 200 mg administered orally or placebo, randomisation was stratified by gender but not by
age.

Efficacy data and additional analyses

In both HEC Studies, the demographics were generally well-balanced between the treatment groups in this
study. However, there were some differences=ini\demographic characteristics noted across the two pivotal
studies. Study P04832 had more females,\rinaie subjects of Asian origin, more non-drinkers and more
subjects with ovarian cancer than study »242%23.There were more white subjects more subjects with lung and
stomach cancer, more subjects fromsEurape included in study P04833. Although the differences across the
populations in the two HEC studieg arassmall, they occur across a diverse range of variables. Onset of CINV
can be impacted by a numberOf variables (age, sex , level of alcohol consumption, history of pregnancy-
related nausea and vomitingy, prios response to CINV with previous cycles of chemotherapy, susceptibility to
motion sickness, and cisplatay.dose) and there is some evidence that this effect can be cumulative (Warr et al
2014). The impact ef thiswariability may account for the difference in outcomes for the pivotal studies. The
demographic differgiices that were noted reflect the broad patient population recruited in terms of location,
tumour type, chaemuctherapy regimen etc. A number of the variables that are recognised as risk factors for
onset of CINV'\arer missing from the baseline characteristics presented for the pivotal studies, in particular
prior re<aonsel to CINV with previous cycles of chemotherapy, for subjects in the HEC studies. A similar
pictuit=wwes seen for patients who had received medication or pre-medication for nausea and vomiting during
previoustschemotherapy or a history of nausea or vomiting during the previous chemotherapy. However,
overall the proportion of patients involved was relatively small and the distribution of patients in the three
subgroups was well balanced across treatment groups.

Less than 9% of the study population were under 45 years (age <45 is a risk factor for CINV) and just 3% of
the study population were over 75 years. A sufficient number of young (<45yrs) and elderly subjects >75yrs
have not been included in the confirmatory studies to provide a firm basis for the assessment of safety and
efficacy in these age groups. The majority of participants were white (approx.75% across HEC and MEC
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studies). Low numbers in the other race categories make it difficult to draw clear conclusion on efficacy in
these subgroups.

In the MEC study, the demographics were generally well-balanced between the treatment groups in this
study. However there was a preponderance of female participants reflecting the fact that breast cancer was
the commonest cancer subtype. Other baseline characteristics previously identified as risk factors for CINV
such as alcohol consumption (self-reported), and age were well balanced across treatment groups. Clinical
experience with NK-1 RA in clinical practice and this has not resulted in differential clinical guidelines for
males being treated with MEC (MASCC ESMO 2016, NCCN2016) and the findings in the MEC {tudly are
generalizable to men.

Results of the studies showed a statistical superiority of rolapitant (plus granisetron an{l dsxamethasone)
over placebo (plus granisetron and dexamethasone PO) in terms of complete response. (CR), defined by the
absence of emesis and use of rescue medication, during the delayed phase (i,eN>"4h -120h) following
initiation of chemotherapy. CR in the delayed phase for each clinical study “were: 72.7% vs 58.4%
(0=14.3%) p < 0.001in P0O4832 HEC; 70.1% vs 61.9% (O&=8.2%) p 0.043 imy, 04533 HEC; 71.3% vs 61.6%
(&= 9.7%) p < 0.001 in PO4834 MEC as defined by the applicant; 66.9%(vs 59.6 (&= 7.3%) p= 0.047
P04834 AC regimen; 76.1% vs 63.8% (H=12.3%) p< 0.001 in P04834 MiC (AC regimen excluded).

The proportion of subjects, who had no emesis and no use of rescuednsdication was significantly higher in
the rolapitant group versus the placebo group, in both studiestin/patients receiving highly emetogenic
chemotherapy regimen (HEC) including cisplatin and the study in patients receiving moderately emetogenic
chemotherapy (MEC) regimen or a combination of anthracysliae Jblus cyclophosphamide regimen (AC).

The results in key secondary endpoints in P04832 HEC) study were clinically and statistically significant,
however in the P04833 HEC and P04834 MEC studies,key secondary endpoints did not achieved statistical
significance. In the HEC studies, Kaplan-Meier cyrves*for time to first emesis or use of rescue medication for
both pooled HEC studies the separation was widest from 24hs and plateaued at 48hrs. If CR was achieved at
48hrs complete response was maintained throyghout the 120 hour period.

In the MEC study, Kaplan-Meier curves or'time to first emesis or use of rescue medication for both studies
separated for the rolapitant and the“coritrol curves around the 10 hour mark (in the acute phase) and was
maintained throughout the 24 t6 228 hour period. The incidence of subjects requiring =1 rescue medication
during Cycle 1 was lower insthe rdlapitant group than in the control group (18.3% and 26.3%, respectively)
but was higher than that gefn vor the HEC studies.

No impact was seen ia warms of reduction or prevention of nausea across any of the phases in the MEC study.
The proportion of ubiects who experienced no significant nausea and no nausea in the acute and delayed
phase were not-ignificantly higher in the rolapitant group compared to the control group.

In the HAC'sturlies, subgroup analyses showed some variability in response rates between men and women.
Woman, hadva consistently more favourable response than men across all phases of CINV. The magnitude of
the treatment effect (CR delayed phase) for males was much smaller than that for females (e.g 18.9%
difference vs 6.6%. The less favourable results in the HEC setting for males has not been fully explained.
Less than 9% of the study population were under 45 years (age <45 is a risk factor for CINV) and just 3% of
the study population were over 75 years. The CR rate was higher in the rolapitant group compared to control
in the majority of age subgroups in the pooled HEC analyses and the treatment effect is consistently in favour
of rolapitant across age groups tending to increase with age. However subject <45yrs and >75 are not
adequately represented in these studies.
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In the MEC Study, a further subgroup analysis by region in Europe indicated that there was considerable
regional variation across Western Eastern and Central Europe. In particular the CR response rate was lower in
Western Europe across all phases of treatment compared with the other regions.

In this study, at least 50% of the study subjects would receive anthracycline in combination with
cyclophosphamide IV which is considered to be a highly emetogenic regimen. The comparator control
regimen is not in line with current standard of care as outlined in the MASCC/ESMO consensus guidelines
current at the time the study or the most recent version for AC chemotherapy.

The efficacy of rolapitant compared with control in the delayed phase (71.3% vs, 61.6%) OR 25%.Cl 1.6
(1.2, 2.0) p<0.001 is slightly less than that seen in the HEC studies pooled. The treatment effact frolapitant
compared to control) for CR delayed phase was 9.7% in the MEC study for the combine&,AC/and non AC
MEC populations compared with 11.2% in the pooled HEC studies. Rolapitant was less=atiactive in AC MEC
subgroup compared with non-AC MEC. Non-AC MEC Delayed phase: 76.1%vs 63.8%6,02/1.8 95%CI (1.27,
2.55) p<0.001 compared with AC Delayed phase: 66.9% vs 59.6 OR 1.37 95% CI{1.80, 1.86) p= 0.047.

Across both HEC and MEC studies efficacy data from subsequent cycles were, anery fluctuating with a low
amplitudes regarding benefit of the use of rolapitant over multi-cycle use. Thi¢ ainalysis is difficult to interpret
because different endpoints were used in the repeat cycles and the prechodology for collection the nausea
and vomiting data was different. Furthermore subjects are not re-zawdemised prior to subsequent cycle of
chemotherapy.

The choice of a different endpoint for subsequent endpoint, (compared to first cycle) in order to limit patient
burden indeed completing comprehensive diaries over 6 cyclas can be demanding for patients with cancer is
justified. An analysis of efficacy over multiple cycles in hatients without emesis in cycle 1 was presented. The
time-to-emesis or rescue med across cycles in patiefitsiwwith no emesis at cycle 1 show a statistically
significant benefit in rolapitant patients comparext to trie control group suggesting that efficacy in subsequent
cycles was maintained. This differentiation in the KM curves for the time to emesis analysis in patients who
had no emesis in cycle 1 across following, repeat treatment, the lack of differential drop-outs across
treatment groups and the low levels of ciscantinuation due to lack of efficacy gives support to the claim for
efficacy over repeat cycles of chematherapy. The maintenance of efficacy over multiple cycles is considered
useful clinical information and is jinciuded in section 5.1.of the SmPC.

As recommended by currenthquidetines in combination NK1 inhibitors should be used in combination with a 5-
HT3 inhibitor and dexame{hagsone in order to prevent emesis and nausea in both acute and delayed phase.

The CR treatment effacgin the acute phase achieved statistical significance in only one of the 2 HEC studies
but not the MEC st idy\. The treatment effect of rolapitant in the acute phase as demonstrated by the CR, no
emesis, no nawseatand no significant nausea endpoints was modest, therefore the clinical significance of the
treatment efieceior rolapitant in the acute phase has not been (only historical comparisons) up to the level of
other KNl tarizagonists aprepitant and netupitant - in association with palonosetron.

Key secundary endpoints (complete response in acute and overall CINV phases) were numerically in favour of
rolapitant arm but not statistically significant in study PO48033in subject receiving HEC regimen.

Regarding repeat course, due to the change of primary end point and the way it is collected, to the absence
of re randomisation after cycle 1, weaknesses in methodology are considered however the effect of rolapitant
in repeat course is sufficiently shown and is described in section 5.1.

The only measure of impact of rolapitant on quality of life used in all three studies was the FLIE
questionnaire. This was only evaluated as an exploratory tertiary endpoint. An inconsistent response was
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seen across studies. The MEC study subjects reported experiencing less interference with normal daily life. A
higher proportion of subjects treated with rolapitant reported no impact on daily life compared with subjects
who were treated with control. Unlike the HEC studies where there was no difference across the treatment
groups in the proportion of subjects reporting no impact on daily life.

No direct comparative data with any of the currently approved NK1RA are available. Indirect comparison of
CR rates in delayed phase with aprepitant suggest that the treatment effect with rolapitant is smaller than
that seen with aprepitant but exceeds the >10% difference considered to be clinically relevant.

2.5.4. Conclusions on the clinical efficacy

Results from clinical studies showed efficacy of rolapitant as add on to a standafastirerapy compared to
standard therapy plus placebo in the prevention of chemotherapy induced delayed rnausea and vomiting in
adults receiving initial course of highly and moderately emetogenic chemothierapy regimen. The primary
endpoint CR for the treatment effect in the acute phase achieved statistical/s)gnificance in one of the HEC
studies but was numerically higher (although modest) vs control across studies.

As recommended by current guidelines in combination NK1 inhibitors'sivadld be used in combination with a 5-
HT3 inhibitor and dexamethasone in order to prevent emesis and"maegelr in both acute and delayed phase.

2.6. Clinical safety

The oral rolapitant clinical development program gorsists of 20 completed studies, including 13 Phase 1
studies in healthy adults and one Phase 1 study in adults with mild or moderate hepatic impairment; two
Phase 2 studies, one each in subjects at risk (forqcinronic idiopathic cough (CIC), and Post-Operative Nausea
and Vomiting (PONV); and four studies in aubjrcts at risk for CINV.

In order to review the data, pooling grauns/were constructed:
Pooling Group 1 consists of the_four clinical studies supporting the proposed indication in CINV.

Pooling Group 2 represenes a socond integrated analysis on safety data from healthy subjects receiving a
single dose (doses ranged(froar 5 mg to 800 mg) of rolapitant as monotherapy.

Other Phase 1 studieg and Phase 1 study cohorts with potential confounding effects (eg, co-administration of
concomitant medicaticns, hepatic impairment), and Phase 2 studies that studied indications other than the
target indicatiorizwere not included in the pooled analyses.

Patieat exposure

Pooling Group 1 (CINV studies)

A total of 2868 subjects received at least one dose of study drug in the CINV studies, of which 1567 subjects
received rolapitant at any dose and 1301 received control. Among rolapitant-treated subjects, 1294 were
assigned to receive the proposed dose of 200 mg across these studies.
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A high percentage of subjects completed Cycle 1 of the studies (95.1%, 94.9%, and 94.2% in the 200 mg
rolapitant, all rolapitant dose, and control groups, respectively).

Participation in Cycles 2 to 6 was voluntary. A similar percentage of subjects in the control group (76.9%),
rolapitant 200 mg group (78.4%), and rolapitant overall group (76.7%) continued to Cycle 2. The most
common reason for not continuing into Cycle 2 was study completion in the overall rolapitant group (7.0%),
and withdrawn consent in the rolapitant 200 mg group (4.3%) and control group (5.4%). Within the HEC
group, 22.3% of subjects receiving <200 mg rolapitant completed Cycle 1 but did not continue to,the next
cycle because of study completion, compared with 4.8% and 6.4% in the control and rolapitan{ 220 mg
groups, respectively. Overall only 367 subjects in the CINV trials completed 6 cycles of ther{ipy,and 319
completed 6 cycles at the proposed dose of 200mg.

Pooling Group 2 (single dose in healthy subjects)

A total of 606 healthy subjects were enrolled in the Phase 1 studies includeayin“?doling Group 2 and
randomized to receive a single dose of rolapitant (n = 550) or placebo (n = 56)

Overall, a high percentage of subjects completed the studies (rolapitant, 97654, *placebo, 96.4%) in Pooling
Group 2. The most common reason for premature discontinuation ins thewoverall rolapitant group was
withdrawn consent (0.7%). No subjects discontinued from study treatnrenutdue to AEs.

Individual Studies or Study Cohorts not Included in Pooling Grcyp 1 or 2
Phase 1 Studies

A total of 268 subjects were enrolled in Phase 1 studies or study cohorts during the rolapitant oral
development that were not included in Pooling Group 1 orjPooling Group 2 and they received rolapitant (n =
258) or control (n = 10). The reasons for discontinufitien were AEs unrelated to study treatment (n = 2), loss
to follow-up (n = 1), protocol noncompliance (n3¢ 1), and withdrawn consent (n = 1).

Phase 2 Studies

A total of 644 subjects were enrolled infFrase 2 studies not included in Pooling Group 1 or Pooling Group 2
and received rolapitant (n = 423) ani/cy placebo (n = 135) or active control (n = 104). Due to the crossover
design of Study P04888, 27 subjucts received both rolapitant and placebo. Most subjects completed the
Phase 2 studies with data describizd individually. There was no relationship between discontinuations and
increasing dose. The most commory reasons for discontinuation were subject decision and loss to follow-up.

Table 45 : Patienth\exposure

Patients exposed Patients with
Patients enrolled Patients exposed to the proposed long term*
19 dose range safety data
Placebo-{ar#iolled 1568 1567 1294 367
Active “\cueuntrolled
Other studies”™ 1231 730 B
Post marketing 0 0 0 0
Compassionate use 0 0 0 0
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Adverse events

POOLING GROUP 1 (CINV patients)

Pooling Group 1 is the primary analysis set that allows for a comparison of rolapitant to control in subjects in
the CINV studies. It includes all subjects from the controlled, double-blind, randomized, parallel comparison
studies conducted in subjects at risk for CINV.

The safety assessment included analysis of AEs, clinical laboratory parameters, vital signs, ECGs, newrological
parameters, and concomitant medications. The effect of intrinsic factors (age, gender, body weight,(rac=, and
ethnicity) and extrinsic factors (geographic region and cycle
interactions with substrates of CYP2D6 and BCRP were assessed.

length) were evaluated. Pct#Zntial drug

The overall incidence of TEAEs across subjects in the CINV studies who received rgiqpitant 200 mg or
rolapitant at any dose in Cycle 1 was 64.0% and 65.2%, respectively, which wasysimillar to the overall
incidence in subjects who received control (64.6%). Across all cycles combined, the overall incidence of
TEAEs for subjects with CINV who received rolapitant 200 mg or rolapitant @t any dose was 81.5% and
82.3%, respectively, similar to the incidence reported in subjects who receivéd/cantrol (80.9%).

Table 46: Summary adverse events in CINV studies P048:2 (HEC), P04833 (HEC) and
P04834 (MEC)

HEC (P04832 and | MEC (P04834) ALL CINV
P04833) A
Control Rolapitant | Control ' Rclapitant | Control Rolapitant
200mg ["260mg 200mg
537 535 674 670 1211 1205
N
427 428 (80%) | 551 547 978 975
> 1 TEAE (79.5%) 181.8%) (81.6%) (80.8%) (80.9%)
27 (5%) 26 (4.9%) | 92 80 119 106
> 1 TRTEAE o %1 (13.6%) (11.9%) (9.8%) (8.8%)
178 179 174 179 352 358
> 1 Grade 3 TEAE (33.1%) (32:5%) (25.8%) (26.7%) (29.1%) (29.7%)
119 207 103 89 222 206
> 1 TESAE (22.2%) (21.9%) (18.7%) (13.3%) (18.3%) (17.1%)
0 L (0.2%) 0 0 (0} 1 (0.1%)
> 1 TRTESAE
65 61 37 (6.5%) | 34 (5.1%) | 102 95 (7.9%
TEAE DC (121%%) (11.4%) (8.4%)
[422,(3.9%) | 20 (3.7%) | 7 (1%) 13 (1.9%) | 28 (2.3%) | 33 (2.7%)
Death Nad
The most £o/nrmon TEAEs in cycle 1 in subjects receiving 200 mg rolapitant were fatigue (11.8%),

constination (9.0%), neutropenia (8.2%), decreased appetite (7.8%), and alopecia (7.6%). The incidence of
these camiimon TEAEs was similar in the rolapitant 200 mg group, all rolapitant and control groups.

For all cycles combined, the most common TEAEs in subjects receiving 200 mg rolapitant were fatigue
(19.8%), alopecia (15.8%), and neutropenia (15.2%). The incidence of these common TEAEs was similar in
the rolapitant 200 mg, all rolapitant dose, and control groups.

Within the HEC group in Cycle 1 and across all cycles combined, the incidence of the most common TEAEs
was similar to or slightly higher in the <200 mg rolapitant group compared with the 200 mg rolapitant and
control groups.
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In Cycle 1, the incidence of treatment-related TEAEs was comparable in the 200 mg rolapitant group, the all

rolapitant doses group, and the control group. The most commonly reported treatment-related events in the

overall rolapitant 200 mg group were fatigue (1.9%), constipation (1.5%), and headache (1.5%); the

incidence of these events was similar in the all rolapitant doses group (1.8%, 2.0%, and 1.8%, respectively)
and the control group (1.4%, 1.5% and 1.4%, respectively). In all cycles combined, the incidence of
treatment-related TEAEs was comparable in the 200 mg rolapitant group, the all rolapitant doses group, and

the control group.

Table 47 : TEAEs by MedDRA Preferred Term with Incidence of = 3% of Subjects.in the
Overall Rolapitant 200mg group or = 10% of subjects in any group. Cycle 1 all «datbjects in

CINV trials
Overall CINV
Control Rolipant 200mg N | All Rolipant K¢&=3567
=1294
N =1301

S

Subjects = 1 incidence

840 (64.6%)

828 (64%)

1021 (6572%)

Fatigue

146 (11.2%)

153 (11.8%)

187 (11.9%)

Constipation

151 (11.6%)

117 (9%)

_|_

149 (9.5%)

Neutropenia

88 (6.8%)

106 (8.2%)

122 (7.8%)

Decreased appetite

100 (7.7%)

101 (7.8¢%)

122 (7.8%)

Alopecia 112 (8.6%) 98 (7.8%) 111 (7.1%)
Diarrhoea 89 (6.8%) 874(6.7%) 116 (7.4%)
Headache 101 (7.8%) | 81 (6.3%) 108 (6.9%)
Asthenia 100 (7.7%) 76 (5.9%) 99 (6.3%)
Nausea 104 (8% 72 (5.6%) 127 (8.1%)
Dizziness 41 (3296) 61 (4.7%) 79 (5%)
Dyspepsia | ’35—\’2_.7%) 52 (4%) 67 (4.3%)
Mucosal inflammatian ) 43 (3.3%) 48 (3.7%) 60 (3.8%)
Stomatitis 9 29 (2.2%) 42 (3.3%) 49 (3.1%)
Hiccups \"~’ 32 (2.5%) 41 (3.2%) 49 (3.1%)
Anaemia— 35 (2.7%) 40 (3.1%) 50 (3.2%)
uTI 33 (2.5%) 39 (3%) 42 (2.7%)
Vomiting 61 (4.7%) 19 (1.5%) 51 93.3%)
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Table 48 : TEAEs by MedDRA Preferred Term with Incidence of = 3% of Subjects in the
Overall Rolapitant 200mg group or = 10% of subjects in any group all cycles combined,
all subjects in CINV trials

Overall CINV
Control Rolipant 200mg All Rolipant
N =1301 N =1294 N =1567

Subjects = 1 incidence

1053 (80.9%)

1055 (81.5%)

1289 (82.3%)

Fatigue

253 (19.4%)

256 (19.8%)

310 (19.8%)

Alopecia

227 (17.4%)

204 (15.8%)

227 (14.5%)

Neutropenia

173 (13.3%)

197 (15.2%)

240 (15.3%)

Constipation

215 (16.5%)

186 (14.4%)

234 (14.9%)

Asthenia

190 (14.6%)

182 (14.1%)

217 (13/8%)

Decreased appetite

172 (13.2%)

174 (13.4%)

735 \13.7%)

Diarrhoea 160 (12.3%) 164 (12.7%) | 207 (13.2%)
Nausea 201 (15.4%) 151 (11.7%) "] 246 (15.7%)
Anaemia 113 (8.7%) 136 (10.5%) \ 168 (10.7%)
Headache 143 (11%) 115 (.'s.&a“/oT 152 (9.7%)
Dizziness 91 (7%) Q7N(T.5%) 120 (7.7%)
Mucosal inflammation 74 (5.7%) | ; (6.6%) 106 (6.8%)
Dyspepsia 71 (5.5%) 79 (6.1%) 98 (6.3%)
uTlI 69 (5.3%) 7 76 (5.9%) 85 (5.4%)
Leukopenia 72 (5.'%%)_ 75 (5.8%) 108 (6.9%)
Hypomagnesaemia i ;l 2_%) 70 (5.4%) 71 (4.5%)
Stomatitis -t_76 (5.8%) 69 (5.3%) 77 (4.9%)
Abdominal pain 2\ 56 (4.3%) 64 (4.9%) 83 (5.3%)
Cough ) 66 (5.1%) 59 (4.6%) 81 (5.2%)
Dyspnc;ec— 3 46 (3.5%) 58 (4.5%) 69 (4.4%)
Dehydration 76 (5.8%) 57 (4.4%) 70 (4.5%)
Pyrexia 58 (4.5%) 55 (4.3%) 69 (4.4%)
Hiccups 32 (2.5%) 53 (4.1%) 63 (4%)
Dysgeusia 51 (3.9%) 50 (3.9%) 58 (3.7%)
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Vomiting 117 (9%) 50 (3.9%) 113 (7.2%)

Insomnia 82 (6.3%) 49 (3.8%) 62 (4%)

Bone pain 52 (4%) 46 (3.6%) 49 (3.1%)

Back pain 36 (2.8%) 45 (3.5%) 54 (3.4%)
Thrombocytopenia 39 (3%) 43 (3.3%) 55 (3.5%)

Febrile neutropenia 49 (3.8%) 42 (3.2%) 52 (3.3%)

Hypokalaemia 47 (3.6%) 40 (3.1%) 53 (3.4%)

Pain in extremity 30 (2.3%) 40 (3.1%) 49 (3.1%) )
Peripheral oedema 42 (3.2%) 39 (3%) 45 (2.9%) ]

Nervous System Events

The incidence of TEAEs in the Nervous system disorders SOC in Cycle/iwas similar in the rolapitant 200 mg
group the all rolapitant doses group and the control group (14.7%,/13,6%0, and 14.6%, respectively). Results
were also similar for the all cycles combined analysis (25.1%, £3,4%0/) and 24.5%, respectively). The most
common TEAEs in the Nervous system disorders SOC in both/Cyeie 1 and all cycles combined were headache,
dizziness, and dysgeusia. Across all cycles combined, the inciaeiice of headache was 8.9%, 9.7%, and 11.0%
in the rolapitant 200 mg, all rolapitant doses, and cgihtiol groups, respectively; dizziness was reported in
7.5%, 7.7%, and 7.0% of subjects, respectively; and ¢ysgeusia in 3.9%, 3.7%, and 3.9%, respectively.

Across all cycles combined, convulsion occurredat a similar frequency in the rolapitant 200 mg and control
groups (0.2% each); one additional subject in'ths: rolapitant 200 mg group experienced partial seizures. Two
subjects who received <200 mg rolapitany.experienced convulsions. In 4 of 8 subjects, seizures occurred
during Cycle 1 of treatment. All cases “wele reported as recovered/resolved and 3 events were associated
with discontinuation. All subjects® "wh) experienced events of convulsion/partial seizure had multiple
confounding factors. For the roldpitant subjects, four subjects had metastatic disease to the central nervous
system that was not known“o beviresent prior to the event.

Haematopoietic Leukopenia/Events

Overall across all cysles combined, 21.6% of subjects in the 200 mg rolapitant group and 21.8% of subjects
in the all rolapitanu.doses group experienced at least one TEAE derived from the SMQ for Haematopoietic
leukopenia, compared with 19.7% of subjects in the control group. Most of these events were assessed as
unrelated, t¢_study treatment

Anemig, Events

Across all cycles combined, the incidence of anemia was 10.5%, 10.7%, and 8.7% in the 200 mg rolapitant,
all rolapitant, and control groups, respectively. All other TEAEs related to anemia were reported in <0.5% of
subjects who received rolapitant 200 mg with similar incidence, in both Cycle 1 and all cycles combined, as
that reported in the control group. Most of these events were assessed as unrelated to study treatment

Acute Renal Failure
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Overall across all cycles combined, 3.5% of subjects in the 200 mg rolapitant group and 3.9% of subjects in
the all rolapitant doses group experienced at least one TEAE derived from the SMQ for acute renal failure,
compared with 4.0% of subjects in the control group. Most of these events were assessed as unrelated to
study treatment

Hepatic Dysfunction

Overall across all cycles combined, 2.3% of subjects in the 200 mg rolapitant group and 2.6% of subjects in
the all rolapitant doses group experienced at least one TEAE derived from the SMQ for hepatic dysunction,
compared with 2.5% of subjects in the control group.

5 cases met Hy’s law criteria. One case occurred in a subject in the 10 mg dose group ineStuay; PO4351. In
this subject, mild to moderate elevations in ALT (4.9 x ULN) and bilirubin (2.9 x ULN)«witi? AST and ALP
within normal limits observed at Cycle 1 Visit 2; these elevations resolved spontanecuslyy to within normal
limits by the next visit. This subject received a total of 4 cycles of therapy with no urtiaer elevations in liver
function tests that met Hy’s law laboratory criteria. The remaining 4 cases occutredsin the control group in
HEC studies

Cardiac Arrhythmias

Overall across all cycles combined, the incidence of cardiac arrhythmia_2Zvents was similar in the rolapitant
200 mg group (4.6%), the all rolapitant doses group (4.5%)...a0d the control group (4.5%). The most
common TEAEs in this analysis were syncope, with an overall.insidence across all cycles of 1.3%, 1.1%, and
1.1% in the 200 mg rolapitant, all rolapitant, and control gsouns, respectively, and tachycardia (1.1%, 1.0%o,
and 0.7%, respectively). The incidence of all other events,in Cycle 1 and across all cycles combined was <1%
and did not differ remarkably across all treatment greqps

Rhabdomyolysis/Myopathy Events

Overall across all cycles combined, the ingiderce of rhabdomyolysis/myopathy events was 7.7% in the
rolapitant 200 mg group and 7.8% in faeall rolapitant doses group compared with 9.3% and the control
group. The most common TEAEs insthis/analysis were myalgia. Most of these events were assessed as
unrelated to study treatment; the . Oniz.ireatment-related TEAEs related to rhabdomyolysis/myopathy events
reported in more than 1 subjedt 1y the rolapitant 200 mg group were blood creatinine increased (0.2% of
subjects each in the 200 mgyrolagitant and control groups), and myalgia and muscular weakness (0.2% and
<0.1% in the rolapitant 200 iy and control groups, respectively).

POOLING 2 (healiny,subjects who received single doses of rolapitant.)

The overall incidéeince of TEAEs across the 550 healthy subjects who received single-dose rolapitant was
30.7%; (aevincidence was highest among subjects who received >200 mg rolapitant (54.2%) compared with
those“wha veceived 200 mg (28.7%) or <200 mg (23.2%) doses. Among the 56 subjects who received
placebo n these studies, the incidence of TEAEs was 51.8%.

The most commonly reported TEAEs in Pooling Group 2 were in the SOC Nervous system disorders and
occurred with increasing incidence across rolapitant dose. The most commonly reported TEAEs were
headache (8.9%, 4.3%, 5.7%, and 6.8% of subjects in the placebo and <200, 200 and =200 mg rolapitant
groups, respectively), somnolence (1.8%, 5.8%, 5.5%, and 3.4%, respectively), and dizziness (1.8%, O,
3.3%, and 16.9%, respectively.
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The most common SOCs in which treatment-related TEAEs were reported in subjects receiving 200 mg
rolapitant and placebo were Nervous system disorders (11.8% and 8.9%), Gastrointestinal disorders (3.3%
and 3.6%), and General disorders and administration site conditions (1.2% and 5.4%), respectively.

The incidence of some treatment-related TEAEs possibly increased with rolapitant dose, particularly dizziness
and nausea. The incidence of these events in the rolapitant < 200 mg, 200 mg, and > 200 mg dose groups
compared with placebo was as follows: dizziness (0, 2.8%, 15.3% and 1.8%, respectively) and nausea (O,
0.5%, 6.8% and 0, respectively)

Serious adverse event/deaths/other significant events

Deaths

Pooling 1 (CINV population)

Overall a total of 79 patients had a TEAEs leading to death including 4873.24%) patients who received
rolapitant at any dose, 38 (2.9%) of whom received 200 mg of rolapitantsand 31 (2.4%) patients who
received control. None of these events were considered to be related te-study drug.

Pooling 2 (healthy subjects who received single doses of rolapitant)

No deaths were reported in any of the Phase 1 studies includezsiraPooling Group 2.

Serious adverse events

In all cycles combined, the most common SQCs iy, which TESAEs were reported in the overall 200 mg
rolapitant group were Blood and lymphatic sysienndisorders (4.6%), Infections and infestations (3.6%), and
Respiratory, thoracic and mediastinal disoraars=(2.6%0). In general, the incidence of TESAEs was similar in
the 200 mg rolapitant group, the all rsapitant doses group, and the control group. Within each PT, the
overall incidence of TESAEs was < 3 /8% »~The most commonly reported TESAEs in the overall rolapitant 200

mg group with corresponding incidence in the overall control group were febrile neutropenia (2.6% and
3.0%, respectively) and neutrogenia (1.2% and 2.0%, respectively); all other TESAEs were reported in <1%
of rolapitant subjects. Acrossicycles, the incidence of febrile neutropenia was highest in Cycles 1 and 2 in all
groups, with lower incidencerin individual subsequent cycles; for neutropenia the incidence varied across
cycles with no apparerii, trend

POOLING 2 (héalthy subjects who received single doses of rolapitant.)

Three TESAEs were reported in 2 subjects, both of whom received rolapitant 200 mg in Study PR-10-5014-.
Subject Q1045 experienced an SAE of rhabdomyolysis and Subject 001068 experienced SAEs of moderate
syncopesana bradycardia.

Table 49: Pooled data on SAEs from PO4351 (HEC), PO4832(HEC) and PO4834 (MEC)

System Organ Class Control Rolipant 200mg All Rolipant
Preferred Term N =1301 N =1294 N =1567
All 244 (18.8%) 227 (17.5%) 290 (18.5%)
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Blood and lymphatic 73 (5.6%0) 59 (4.6%) 83 (5.3%)

system disorders

Febrile neutropenia 39 (3%) 32 (2.6%) 42 (2.7%)

Neutropenia 26 (2%) 16 (1.2%) 27 (1.7%)

Anaemia 8 (0.6%) 8 (0.6%) 10 (0.6%)

Thrombocytopenia 3 (0.2%) 5 (0.4%) 8 (0.5%)

Infections and 45 (3.5) 47 (3.6%) 60 (3.8%0) |

|

infestations

Pneumonia 14 (1.1%) 11 (0.9%) 14 (0.9%)

Respiratory, thoracic 25 (1.9%) 33 (2.6%0) 40 (2.69%)

and mediastinal

disorders

Pulmonary embolism 10 (0.8%) 10 (0.8%) %11 (0.7%)
T

Gastrointestinal 34 (2.6%0) 27 (2.1%) 41 (2.6%0)

disorders

Vomiting 9 (0.7%) 2 (0.2%) 7 (0.4%)

Dysphagia 1 (< 0.1%) 1 (<0(19%) 4 (0.3%)

Nausea 6 (0.5%) 1 (*%0.1%) 5 (0.3)

General disorders and 27 (2.1%0) 25 (1.9%0) 32 (2%)

administration site

conditions

Asthenia 6 (0.5%) 6 (0.5%) 7 (0.4%)

Nervous system 8 £0.69%) 21 (1.6%0) 26 (1.7%0)

disorders

Metabolism and | 29 (1.5%) 19 (1.5%) 27 (1.7%0)

nutrition disorders

Dehydration 14 (1.1%) 12 (0.9%) 17 (1.1%)

Vascular dlistrcers 16 (1.2%0) 18 (1.4%) 25 (1.6%0)

Cardiac\dlisorders 11 (0.8%) 15 (1.2%) 19 (1.2%)

Renal and urinary 11 (0.8%) 7 (0.5%) 13 (0.8%)

disorders

Renal failure acute 6 (0.5%) 3 (0.2%) 6 (0.4%)

Investigations 11 (0.8%0) 5 (0.4%0) 6 (0.4%)
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Laboratory findings

Hematology results (actual and change from baseline/predose) were collected for Pooling Group 1

Mean red cell parameters, including hemoglobin, hematocrit, and red blood cell count decreased between
Visit 1 and Visit 3 of each cycle; the mean changes were similar in the overall rolapitant 200 mg and control
groups.Mean WBC count decreased from baseline to Visit 2 and to Visit 3 in Cycle 1 and the mean changes
were similar in the overall rolapitant 200 mg and control groups. No notable differences were noted between
the groups at any cycle.

Serum chemistry results (actual and change from baseline/predose) were collected for Pooling Giodp 1.

Small increases from baseline in mean creatinine values were observed in all treatment grgupss«zcross cycles,
with comparable (or smaller) increases seen in the rolapitant 200 mg group compareds~witia the control and
rolapitant <200 mg groups. Mean changes in glucose values were small and comparas!é across treatment
groups and cycles. In general, mean total bilirubin, AST, and ALT levels increased 1iom baseline to Visit 2,
then returned toward (or below) baseline levels at Visit 3. Similar changes ware observed in all treatment
groups.

Table 26 : Post baseline PCS abnormal laboratory resultss all cycles combined all CINV
studies

Overall CINV Vi

Control Rolapit;nt_zoo mg All Rolapitant

N = 1301 Nes="1.294 N = 1567
Subjects with > 1 | 562 (43.2%) 569 (44%) 689 (44%)
incidence
ALP > 1.5 X ULN 205 (15.8%) N\, 214 (16.5%) 242 (15.4%)
ALT >3 X ULN 70 (5.4%) Y- 75 (5.8%) 99 (6.3%)
AST > 3 X ULN 32 (2¢5%) 29 (2.2%) 35 (2.2%)
Total bilirubin > 1.5 X | 7a\(€%) 93 (7.2%) 121 (7.1%)
ULN |
BUN > 3 X ULN [ 26 (2%) 18 (1.4%) 22 (1.4%)
Creatinine > 1(5 % ULN | 22 (1.7%) 12 (0.9%) 17 (1.1%)
HgB < 8u ’3,_' 35 (2.7%) 44 (3.4%) 60 (3.8%)
WBC <'2.0 X 10%/L 167 (12.8%) 163 (12.6%) 193 (12.3%)
Neutrophils < 1.0 X | 278 (21.4%) 260 (20.1%) 322 (20.5%)
10°/L

Electrocardiogram
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The percentage of subjects with postdose QTcF =450 msec in Cycle 1 was approximately 6% across all
treatment groups. This decreased to between 2.2% and 2.7% of subjects at Visit 2. No subjects in the 200
mg rolapitant group or the all rolapitant doses group had QTcF =500 msec postdose or at Visit 2.

Overall in all cycles combined at the post-dose assessment, 35.6% of subjects of subjects in the 200 mg
rolapitant group and 32.3% of subjects in the all rolapitant doses group had a QTcB >450 msec, compared
with 37.8% of subjects in the control group. The percentage of subjects QTcB =500 msec ranged from 1.0%
to 1.4% across treatment groups.

Safety in special populations_

Table 51: Safety according to age.

MedDRA Terms Age <65 Age 65-74 Age 75-84 Age 85+
number number numbex, number
(percentage) (percentage) (percertage) (percentage)
N =971 N = 265 N _=.58
| aged > 75

Total AEs 781(80.4%) 228 (86%) [ 46 (79.3)

Serious AEs — Total

- Fatal

- Hospitalization/prolong
existing hospitalization

- Life-threatening

- Disability/incapacity

- Other (medically significant)

AE leading to drop-out

Psychiatric disorders 75 (7.7%) 19 (7.2%) 7 (12.1%)

Nervous system_ digorders 233 (24%) 77 (29.1%) 15 (25.9%)

Accidents apd,iaiuries

Cardigs discrders 35 (4.6%) 12 (4.5%) 6 (10.3%)

Vascular disorders 93 (9.6%) 30 (11.3%) 9 (15.5%)
Cerebrovascular disorders 0 3 (1.1%) 0
Infections and infestations 225 (23.2%) 54 (20.4%) 16 (27.6%)

Anticholinergic syndrome
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Quality of life decreased

Sum of postural hypotension,
falls, black outs, syncope,
dizziness, ataxia, fractures

<other AE appearing more
frequently in older patients>

The incidence of TEAEs in Cycle 1 were generally similar between rolapitant and control for(alsage groups.
The exception was in the >75 y population where dizziness was higher in the rolapitant cdmpared to control
group (10.3% and 1.5%, respectively) as was alopecia (10.3% and 3.0%, respectively)

Individual TEAEs reported in subjects > 75 years of age at higher incidence (=5% ‘itiarence) in the rolapitant
group compared with control included diarrhea (20.7% and 13.6%), peripheral edema (10.3% and 3.0%),
anemia (17.2% and 6.1%), leukopenia (10.3% and 4.5%), dizziness (12.1%\and 4.5%), alopecia (15.5%
and 7.6%), dyspnea (12.1% and 4.5%) and hypotension (10.3% and 0)_¢Gencrally, across all cycles, in both
treatment groups, the elderly population experienced a higher rate /0» 1ZAEs than those subjects <75 v,
driven largely by fatigue and asthenia.

Gender

During Cycle 1, the overall incidence of TEAEs was similai,between rolapitant and control subjects in Pooling
Group 1, regardless of gender. Within the SOC of Newvous system disorders, the incidence of headache in
control and rolapitant groups was higher in femgle subjects (10.4% and 7.6%) than in male subjects (3.9%
and 4.2%).Similarly, the incidence of alopecia wads higher in female subjects (11.5% and 10.3%) than in
male subjects (4.2% and 3.5%) in both coatrg! and rolapitant subjects, respectively

Similar to Cycle 1, evaluations of IEAEs' across all cycles combined revealed no significant differences
between the rolapitant and control grauws for either gender.

Race

The number of non-white/ narticipants in the CINV studies was small, making up just over 25% of
participants, of which Abaut 14% were categorised as Asian. This is a broad category that could cover a
number of ethnic greups.:” Only 2.3% were Black or African American.

Geographic Ragion

Durin@=Cycle 1 and across all cycles combined the overall incidence of TEAEs was higher in North America
and Asic/South Africa compared with Central/South America and Europe in both the rolapitant and control
groups. This was generally the case across the SOCs, particularly for North America. However, there was no
difference in the overall incidence of TEAEs in the rolapitant group compared with the control group in any of
the geographic regions for Pooling Group 1
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Cycle Length

The overall incidence of TEAEs in Cycle 6 for subjects who received chemotherapy at intervals <21 days, 21
to <28 days, and > 28 days at Cycle 1 was higher in control subjects than in subjects who received

rolapitant; however the subgroups <21 days and to >28 days contained few subjects for the Cycle 6
analysis.

The Cycles 2-6 analysis showed that the incidence of TEAEs was similar in the 200 mg rolapitant and control
group for subjects who received chemotherapy at intervals <21 days, 21 to <28 days, and > 28 days:

Pregnancy and lactation:

The use of rolapitant in pregnant or lacting women has not been studied.

Safety related to drug-drug interactions and other interactions

Rolapitant is a mild to moderate inhibitor of CYP2D6 and a mild inhibitor of BCRP.*TEAEs and select TESAEs
for subjects who did and did not receive CYP2D6 and BCRP substrates during jthe same treatment cycle as
the study drug were reported.

The overall incidence of TEAEs and TESAEs in Cycle 1 was higher axhoiag subjects who received concomitant
treatment with CYP2D6 and BCRP substrates compared with thase.wno did not; however, the rates were
generally similar between the respective rolapitant and control=araups.

There were no remarkable differences in the incidence of “TESAEs in subjects who received rolapitant or
control concomitantly with a BCRP substrate compared with subjects who did not. This analysis was done for
all individual cycles and no significant differences were wbserved between rolapitant and control.

Discontinuation due to AES

In Cycle 1, the overall incidence of TEAE» leading to treatment discontinuation was reported in 3.1% of
subjects who received 200 mg rolanitan:, 3.1% of subjects who received any dose of rolapitant and 3.7% of
subjects in the control group.

Overall, in all cycles combined, 8.1% of subjects who received 200 mg rolapitant experienced at least 1 TEAE
that lead to study discont.nu«tion, compared with 8.2% of subjects who received any dose of rolapitant and
8.7% of subjects in thé control group.

The most commar, SOCs in which TEAEs leading to study discontinuation were in the overall 200 mg
rolapitant group ‘were Gastrointestinal disorders (1.6%) and Blood and lymphatic system disorders (1.1%)
they were <ipiilar in the 200 mg rolapitant group, the all rolapitant doses group, and the control group. The
incidence\ uf TEAEs leading to study discontinuation was similar in the 200 mg rolapitant group, the all
rolapitant doses group, and the control group. Within each PT, the overall incidence of TEAEs leading to study
discontinuation was <1%. TEAEs leading to discontinuation in more than 2 subjects in any treatment group
across Cycles 1-6 in the 200 mg rolapitant, all rolapitant, and control groups were nausea (0.5%, 0.6%, and
0.2%, respectively), stomatitis (0.4%, 0.3%, and O, respectively), vomiting (0.2%, 0.3%, and 0.5%,
respectively), dysphagia (0.2%, 0.2%, and O, respectively), anaemia (0.4%, 0.3%, and 0.3%, respectively),
febrile neutropenia (0.2%, 0.3%, and 0.5%, respectively), leukopenia (0.2%, 0.4%, and <0.1%,
respectively), neutropenia (0.2%, 0.1%, and 0.3%, respectively), disease progression (0.2%, 0.1%, and
0.2%, respectively), respiratory tract infection (0.2%, 0.2%, and O, respectively), pneumonia (0.2%, 0.2%,
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and 0.3%, respectively), blood creatinine increased (0.3%, 0.3%, and 0.6%, respectively), and drug
hypersensitivity (0.3%, 0.3%, and <0.1%, respectively).

Post marketing experience

Rolapitant was launched into the US market in November 2015. As of the cutoff date of 01 December 2015
approximately 331 patients have been exposed based on the number of doses distributed by 01 December
2015.

2.6.1. Discussion on clinical safety

Clinical safety was assessed through the 4 studies that were performed in the target pOpwylation: prevention
of CINV in patient receiving HEC and MEC but also in post-operative nausea and vaimitiig population and in
healthy volunteers as recommended in European guideline. However the data is ditiicult to interpret given
that the study populations may have differed and the number of placebo subjactsrin the pooled group was
only 56 out of a total of 550. Three case of presyncope and one of rhabddniyolysis were noted in those
exposed to rolapitant. However specific analysis conducted across the CitlV studies failed to show any signal
for rhabdomyolysis/myopathic events or cardiac arrhythmias.

Overall a total of 2798 subjects were exposed to oral rolapitantget ariy)dose, including 1567 subjects at risk
for CINV among them 1294 received the recommended dose #2280 mg.

The overall incidence of TEAEs in subjects at risk for CINVreceiving rolapitant 200 mg was around 65 %
(n=828) in cycle 1 and 80% (n=1055) in all cyclestanii was similar in all groups. The most commonly
reported events were as expected for a cancei, pepulation with underlying comorbidities undergoing
myelosuppressive chemotherapy.

Across cycles, the most commonly repornea=TEAEs in the CINV studies were fatigue, alopecia, and
neutropenia with similar incidence in the“rqlagitant 200 mg and control groups. The most common treatment
related TEAEs in the 200 mg group wWEry, ratigue (2.4%), constipation (2.2%) and headache (1.9%).

Serious TEAEs rates were similar<a CINV patient groups. In all cycles combined, 17.5% (n=227) of subjects
who received 200 mg rolapitanusexperienced at least 1 serious TEAE, compared with 18.8% (n=244) of
subjects in the control greGn.“The most common SOCs in which Serious TEAEs in 200 mg rolapitant group
were observed were Blged“and lymphatic disorders (4.6% n= 59), infectious and infestations (3.6% n=47)
and respiratory, thorasicvand mediastinal disorders (2.6% n= 21). Most of serious TEAEs were considered to
be unrelated to, study drug.

In all cycles.ccmFEined, the overall incidence of TEAEs leading to treatment discontinuation were reported in
8.1% of suitiects who received 200 mg rolapitant, and 8.7% of subjects in the control group. The most
commnmiQime, S0Cs leading to discontinuation were gastrointestinal disorder (1.6% n= 21) and Blood and
lymphatic disorders (1.1% n=14).

Of the 2868 subjects treated in CINV studies, 79 died: 48 (3.1%) in the rolapitant group and 31 (2.9%) in
the placebo group. None of the deaths were considered to be related to treatment with study drug.

A research on the following TEAEs was realised: hematopoietic leucopenia, anemia, acute renale failure
hepatic dysfunction, cardiac arrhythmia, embolic and thrombotic events and rhabdomyolysis/myopathy
events.
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Regarding adverse events related to the central nervous system, the most common TEAEs in CINV studies
were headache (8.9%), dizziness (7.5%) and dysgeusia (3.9%). Rates were similar between rolapitant, and
control groups. Review by cycle did not show an increase in the incidence or severity with repeated dose.

Pre-clinical data raised a potential proconvulsivant effect of rolapitant. In CINV studies, the TEAEs of
seizure/convulsions were reported at the same incidence (0.2%) in the rolapitant 200 mg (n=4) and control
groups (n=2) and occurred in subjects with known risk factors (mostly unknown brain metastasis). Two
others subjects receiving lower dose of rolapitant experienced convulsion. None were reported in healthy
volunteers.

Analyses of haematologic events (leukopenia, anemia), acute renal failure, cardiac arrhythmia, “hombothic
events and rhabdomyolysis/myopathy events did not show a signal for rolapitant compared,ta.placebo over
multiple cycles of chemotherapy.

Regarding hepatic toxicity, overall, 5 patients met the Hy’s law criteria. One case octuriad in a patient taking
10 mg of rolapitant and 4 in patients taking placebo.

In CINV studies, there were no patterns of changes for hematology, blood cleiistry, and vital signs in Cycle
1 and across multiple cycles they were comparable between rolapitantfand control groups across all time
points. Most changes were expected in cancer patients receiving myelgsunpressive chemotherapy. There was
no evidence of a treatment-related effect on clinical laboratory or ECGY\oarameters.

In studies in healthy volunteers, 550 subjects received single.duses of rolapitant, including 69, 422, and 59
subjects who received <200 mg rolapitant, 200 mg rolapitant)ar’id >200 mg rolapitant, respectively.

The overall incidence of TEAEs was 30.7% (n=169) in patients receiving rolapitant and 51.8% (n=29) in
placebo groups. The incidence raised with rolapitant/dcges (8.7%,16.6% and 30.5% respectively). In placebo
group the incidence was 21.4%.

At 200 mg dose, the most commonly repénad’ treatment-related TEAEs (rates in rolatipant and placebo
groups) were somnolence (5.2%, 1.8%,,, neadache (4.3%, 4.6%), dizziness (2.8%, 1.8%) and diarrhoea
(1.4%,0%). Only dizziness seems to gacursat an increasing frequency with dose.

In patients receiving rolapitant dass > 200mg , the most common treatment-related TEAEsS were dizziness
(15.3% and 1.8%), nausea (6:8% and 0), headache (5.1% and 3.6%), somnolence (3.4% and 1.8%),
fatigue (3.4% and 5.4%), aaGyoolyuria (3.4% and 0) in the rolapitant and control groups, respectively.

A case of rhabdomyaslyisisireported as a TESAE in Pool 2 was judged to be related to rolapitant or not and if
not what alternativz e snianations might account for this episode of rhabdomyolysis. Following assessmsnt of
D120 Applicant's tesponse, the Applicant cannot exclude the possibility that the incident of rhabdomyolyis in
a healthy voluateir participating in a bioequivalence study was related to rolapitant. As rhabdomyolyis is at
least po¢sikly felated to rolapitant in this incident, rhabdomyolysis should be included in section 4.8 of the
SmPGC

No convulsions were reported in healthy subjects. No death and no TEAES leading to treatment
discontinuation occurred.

There are no adequate and well-controlled studies on the use of rolapitant in pregnant or lactating women:
no clinical studies has been conducted in these subpopulations, and it is not known whether rolapitant is
excreted in human milk. Overall, given the claimed indication, and the preclinical data, rolapitant should
should not be used during pregnancy unless clearly necessary, and lactation is not recommended during
treatment. (See SmPC section 4.6.)
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From the safety database all the adverse reactions reported in clinical trials have been included in the
Summary of Product Characteristics.

2.6.2. Conclusions on the clinical safety

Overall, the safety profile of rolapitant used in prevention of CINV appears sufficiently investigated. No major
safety issues have been identified in the course of the CINV trials with most of adverse events appearing
manageable, and in line with the adverse events usually observed with anti-emetic products.

2.7. Risk Management Plan

Safety concerns

Summary of safety concerns ‘

Important identified risks Interaction with CYP2D6 Cuostrates with narrow
therapeutic index/e/g: thioridazine, pimozide
Neutropenia
Important potential risks Seizures
Other than CYP2D6 related drug interaction
Missing information Use in preghancy
Use in patients <18 years old
Use in patients with severe hepatic impairment

Use in patients with severe renal impairment
and patients with end stage of renal diseases
undergoing haemodialysis

Having considered the datain‘the safety specification the CHMP agrees that the safety concerns listed by the
applicant are appropriat®a2d has added one important identified risk, which is the interaction with CYP2D6
substrates with narroWw, vaerapeutic index e.g. thioridazine, pimozide.

Pharmacovig larice plan

Tablesof cnvgoing and planned additional PhV studies/activities in the Pharmacovigilance Plan:
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Study factivity Type, Objectives Safety Status Drate for

title and category (1- CONCarns (planned, submission

3) addressed | started) of interim or
final reports
(planned or
actual)

PIP Study3: The Objectives of this Usa in PMlanned start Drec 2025

Multicenter, open-label study are to: patients

single dose study to <13 years Part 1: April

evaluate the Evaluate the old 2017

safety/tolerability and safety/tolerability and

pharr_nacnkinetic of pharmacokinetic of

:r_alapltarlt (part 1) rolapitant (part 1) Part 2: August

ollowwed by a a018

randomised, double- )

blind, placebo-controlled Evaluate the E!’Flcacy and

study to evaluate the safety of rolapitant

efficacy and safety of cur_‘npared to placebo as

rolapitant compared to adjunct treatment to ?-

placebo as adjunct HT32 receptor antagnr_‘llsts

trastment to S5-HTS and dexarngthas.c-ne in

] ) the prevention of naussa

receptor antagenists and 4 iting (part 2)

dexamethasons in the and warmiting (pa

prevention of nausea

and womiting {part 2} in

paediatric patients from

12 to less than 18 years

of age receiving highly

emetogenic

chemotherapy and

moderately emetogenic

chemotherapy

treatment., 3

PIP Study 4: The objective of this isen Planned to start Drec 2025

Multicenter, open-label study is to evaluate tha pak) znts After the age

doss-ranging multi- safety/tolerability and <18 years appropriate

cohort study to evaluate | pharmacokinetic of old formulation is

the safety/tolerability rolapitant in pasdia ric developed and

and pharmacockinetic of patients from &/Mdgie the results of

relapitant in pasdiatric to less than 12 (ears of Part 1 of Study 3

patients from & months age receiving Wighly available.

to less than 12 years of | emstogetic

age receiving highly cherfatheragy and Mot eadiar than

emetogenic madzrately emetogenic April 2017

chemotherapy and cHzpitherapy

moderately emetogenic Uea=hent.

chemotherapy

treatment., 3

PIP Study 5: The objective of this Us= in Plannad To be Drec 2025

Randomised, doyble- study is to evaluate the patients initiated only
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blind, placebo-controlled | efficacy and safety of <18 years after the
study to evaluate the rolapitant compared to old completion of
afficacy and safety of placebo a= adjunct formulation
rolapitant compared to treatment to 5-HT3 development,
placebo as adjunct receptor antagonists and results availabla
treatment to 5-HT3 dexamethasone in the from Study &, PK
recaptor antagonists and | prevention of nausea results from
dexamsthasons in the and vomiting in Study 4, and
prevention of nausea paediatric patients from miodelling and
and womiting in & months to less than 12 simulation Study
paediatric patients from | years of age receiving 7.
& moenths to less than 12 | highly emstogenic
years of age receiving chemotherapy and
highly emetogenic moderately ematogenic
chemotherapy and ) chemnthempy Not earier than
moderately emetogenic treatment. 3
chemothers April 2017
By

treatment., 3
PIP Study 6: Single The objective of this Us= in Planned to start | Dec 2025
doss study comparing study is to evaluate the patients after the age
rolapitant tablets bicavailability between <18 years appropriate
(referenca) and age- the two formulations in old formulation is
appropriate oral liquid healthy adult subjects. developed.
formulation (test) to
avaluate the
bioavailability between
the two formulations in
healthy adult subjects.,
3
PIP Study 7: Modelling | The objective of this Usz in Plztvnad to start | Dec 2025
and simulations study te | study is to evaluate the patients Aftar the
avaluate the usa and use and support dosing <18 veang completion of
support dosing regimen regimen of relapitant in old the PK phase of
of rolapitant in the the prevention of naussa Study 3.
prevention of nausea and vomiting in
and vomiting in paediatric patients from
pasdiatric patients from | & months to less than 18
& months to less than 18 | years of age raceiviny
years of age receiving highly emetogenic
highly emetoganic chemotherapy a8
chemotherapy and maoderately emetog nic
mioderately emetoganic chemothearaoy
chemotherapy treatment
treatment., 3
In vitro study assessing Ihewojective of this Other than Planned to start | Q3 2017
the effect of rolapitant 2 \study is to evaluate the CYP2DE in Q1 2017
an inhibitor of OATP1ZS ), potential interaction of drug
at 20 pM., 3 rolapitant with OATP1BZ | interactions

substrates, e.g. statins,

fexofenadine, and

bosentan
In vitro\study assessing The objective of this Other than Planned to start | Q3 2017
the effect of rolapitant as | study is to evaluate the CYP2D& in Q1 2017
an inhibitor of OCT1 at potential interaction of drug
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20 uM., 3 rolapitant with OCT1 interactions

substrates =.g.

oxaliplating, metformin,

and aciclovir
In vivo study assessing The objective of this Other than Planned to start | Q1 2018
the ability for rolapitant study is to assess the CYP2DE in Q2 2017
on CYP1A2 substrate., 2 | ability for rolapitant on drug

CY¥P1A2 substrate in vivo | interactions
In vitro study assessing | The objective of this Other than Planned to start Q3 2017
the effect of rolapitant as | study is to evaluate the CYP2DE in Q1 2017
an inhibitor of UGT., 3 potential interaction of drug

rolapitant with UGT interactions

substrates
In vitre study assessing | The objective of this Other than Plannad to start Q3 2017
the ability for rolapitant study is to assess the CYP2DE in Q1 2017
to be interacted with ability for rolapitant to drug
inhibitors or inducers of | be interacted with interactions
BSEP, MRPs, or UGT inhibitors or inducers of
enzyme., 3 BSEP, MRPs, or UGT

enzyme |

i

The safety profile of rolapitant in the prevention of nausea ang wowiit.ng associated with initial and repeat
courses of highly and moderately emetogenic cancer chemotiigrapy in adults will be evaluated through the
routine pharmacovigilance system of TESARO UK Ltd. Routiine gharmacovigilance activities are fully described

in the Pharmacovigilance System Master File (PSMF). TheyApplicant has updated Part 111 regarding all safety

concerns.

Risk minimisation measures

V.3 Summary table of risk minipisation measures

Safety concern

Rowtine risk minimisation

Additional risk minimisation

[ymeasures measures
Important identified riz: (Proposed) text in SmPC
) ) / (Section 4.5)
1. Interaction withy C¥P 2Db Mone
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Safety concern

Routine risk minimisation

Additional risk minimisation

renal impairment: end\stz g
renal disease undeNaohng
hasmadialysiz

[{saction £.4):

Prescription anly medicine use
restricted to physicians
expariencad in oncology

measuras measures
substrates with namow Prescription only medicine use
tharapautic index =.g. restricted to physicians
thioridazine, pimozide exparienced in oncology
2. Neutropenia List in SmPC table of ADR=
Section 4.8
( ron ) MNone
Prescription only medicine use
restricted to physicians
exparienced in oncology
Important potential risk
3. Seizures Mone proposed Mone
4, Other than CYP2DE related {Proposed) text in SmPC MNone
drugs interactions {Section 4.5)
Prescription only medicine use
restricted to physicians
exparienced in oncology
Missing information (Proposad) text in SmPC
. (Section 4.6)
5. Use in Pregnancy Mone
Prescription anly medicine use
restricked to physicians
exparienced in oncology
&. Use in patients <18 years old | {Proposed) text in SmPC MNone
[section 4.2)
Prescription anly fedisitie use
restricted to phydcizins
expariencedin oNcology
B el baxt in SmPC M
7. Use in patients with severe ( r'cup.r,e\ KL =m one
. ) (Seciaig.4)
hepatic impairmenk
Presciiption only medicine use
l rustricted to physicians
exparienced in oncolegy
8. Use in patients withazhare {Proposed) text in SmPC MNone

Conclusion

The CHMP and PRAC considered that the risk management plan version 1.7 (28 Feb 2017) is acceptable.
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2.8. Pharmacovigilance

Pharmacovigilance system

The CHMP considered that the pharmacovigilance system summary submitted by the applicant fulfils the
requirements of Article 8(3) of Directive 2001/83/EC.

2.9. New Active Substance

The applicant compared the structure of rolapitant with active substances contained in authoriz2Gy medicinal
products in the European Union and declared that it is not a salt, ester, ether, isomer, mixturevof isomers,
complex or derivative of any of them.

2.10. Product information

2.10.1. User consultation

The results of the user consultation with target patient groups on.the reckage leaflet submitted by the
applicant show that the package leaflet meets the criteria for readability as set out in the Guideline on the
readability of the label and package leaflet of medicinal produsts for human use.

2.10.2. Additional monitoring

Pursuant to Article 23(1) of Regulation No (EUY 72872004, Varuby (rolapitant) is included in the additional
monitoring list as it contains a new active subgtaince which, on 1 January 2011, was not contained in any
medicinal product authorised in the EU.

3. Benefit-Risk Balaince

3.1. Therapeutic ohiext

3.1.1. Diseasse or condition

Chemotliarapv/induced nausea and vomiting (CINV) can interfere with treatment adherence, functional
activivand quality of life in patients treated with cytotoxic chemotherapy. It is defined as acute and delayed
emesis, woth phases being mediated by neurotransmitter- driven mechanisms.

The acute phase, which represents the first 24 hours following chemotherapy, is mediated in part by
chemotherapy-induced increases in serotonin (5-HT) release and activation of 5-HT3 receptors on vagal
afferent neurons located primarily in the gastrointestinal tract. The delayed phase of CINV, which occurs 2 to
5 days following the initiation of chemotherapy involves the production of substance P, which binds to NK1
receptors in the vomiting centre of the brain, leading to nausea and vomiting. Although NK-1 signalling has
some role in acute chemotherapy-induced nausea and vomiting (<24 h), delayed emesis has primarily been
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linked with substance P mediated stimulation of neurokinin 1 receptors within the central and peripheral
nervous systems.

3.1.2. Available therapies and unmet medical need

Three categories of drugs are routinely used for the management of CINV: type three 5-hydroxytryptamine
(5-HT3) receptor antagonists, the neurokinin-1 receptor antagonists (NK1 RA), and glucocorticoids to prevent
acute nausea and vomiting following chemotherapy of high emetic risk.

A three-drug regimen including single doses of a 5-HT3 receptor antagonist, dexamethasone ara’ éprepitant
given before chemotherapy is recommended. A number of agents are licensed for the prevéniion of CINV
including the first- and second generation 5HT3 receptor antagonists ondansetron,\ granisetron and
palonosetron and NK1 receptor antagonists aprepitant, fosaprepitant, and netupitant.

Evidence-based guidelines for CINV prophylaxis have been published by different tontemporary sources,
(ESMO/MASCC 2010; NCCN 2016;ASCOO generally recommending a 5HTJ, receptor antagonists plus
corticosteroid for patients receiving moderately emetogenic chemothergpy” ( MEC), and combination
treatment with an NK-1RA and 5HT3 receptor antagonist plus a corticosttroid for patients receiving HEC. No
differences between the 5-HT3 receptor antagonists, dolasetron, grariigeiron, ondansetron, tropisetron have
been shown in terms of efficacy. There is no consensus on the dosi oindexamethasone to be used in delayed
emesis. A single 20-mg dose before chemotherapy is recommeaded wased on the observations that the 20-
mg dose had the highest numerical efficacy.

NK1 receptor antagonists, aprepitant and netupitant gare inhibitors of cytochrome P450 (CYP) 3A4, with
aprepitant also having CYP3A4 and CYP2C9 inductioripo€ntial and inhibition of other CYP enzymes induction
potential. Dosage adjustment of concomitantly administered drugs is required including dexamethasone.

Although antiemetic prophylaxis has been, improving continuously, significant numbers of patients still
continue to experience CINV. Complianee™wiin current emetic guidelines can be suboptimal. Treatment of
nausea remains a challenge.

3.1.3. Main clinical stucdies

The efficacy of rolapitant for the prevention of CINV was initially evaluated in one phase 2 dose ranging study
and 3 pivotal studies ir stbjects at risk for CINV including:

- Study P04352: (muiticentre, randomised, double-blind, parallel-group study evaluated rolapitant doses
ranging from 15%0'200 mg, in patient receiving HEC chemotherapy.

- Studie¢, F24832 and P04833 : multicentre, randomised, parallel-group, double-blind studies designed to
evalu@te the efficacy of a single dose of rolapitant 200 mg administered PO with a 5-HT3 receptor antagonist
and dexamethasone compared to placebo administered with a 5-HT3 receptor antagonist and dexamethasone
for the prevention of delayed phase CINV (>24 to 120 hours) in patient receiving HEC chemotherapy.

- Study P04834 : multicentre, randomised, parallel-group, double-blind study designed to evaluate the
efficacy of a single dose of rolapitant 200 mg administered PO with a 5-HT3 receptor antagonist and
dexamethasone compared to placebo administered with a 5-HT3 receptor antagonist and dexamethasone for
the prevention of delayed phase CINV (>24 to 120 hours) in patient receiving MEC chemotherapy.
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3.2. Favourable effects

All three studies enrolled a broad population of subjects based on age, gender, race and region with
considerable comorbidities who were undergoing myelosuppressive chemotherapy for a variety of cancers.

HEC phase 111 studies (Study P04832 and Study P04833)

In both studies, the primary efficacy endpoint was reached, the rolapitant in combination with a 5-HT3
inhibitor and dexamethasone group achieved a statistically significantly higher Complete Response, CR (no
emesis and no rescue medication) rate in the delayed phase compared to the in placebo combination jwith a
5-HT3 inhibitor and dexamethasone group (72.7% versus 58.4%, respectively; p < 0.001 in_the first study
and 70.1 versus 61.9% p=0.43 in the second study).

Statistical significance was reached in both key secondary endpoints (CR in acute and gvegail phases) in only
one of the HEC study P04832: Acute phase: OR 1.8 95%CI (1.2, 2.8) p=0.005) &ad Qverall phase: OR 1.8
95%CI (1.3, 2.8) p=0.001.

MEC study (Study P04834)

This study included patients naive to moderately or highly emetogenic ciemotherapy and were scheduled to
receive a first course of MEC. At least 50% of the study subjects wou ¢’ rizceive anthracycline in combination
with cyclophosphamide IV (AC MEC).

In the MEC study, a pre-specified subgroup analysis was perfsramiad for the endpoint of complete response in
each CINV phase for subjects who received Non-AC MEC (iME&“according to recent guidelines) vs. AC based
chemotherapy (considered HEC according to recent guig<ciines).

The primary efficacy endpoint of complete responst, insthe delayed phase of CINV (>24 through 120 hours
following initiation of MEC) was achieved; specifivally, a statistically significant higher complete response rate
was observed in the rolapitant group comparad 1o the control group (71.3% versus 61.6% OR 1.6 95% CI
(1.2,2.0) p<0.001 respectively). The treatranene effect for rolapitant compared to placebo was 9.7%.

Complete response in acute and oveia!! "CINV phases were numerically in favour of rolapitant arm but not
statistically significant in one of the& stadies in subject receiving HEC regimen (P048033). Complete response
over the overall phase (0-120 hvat-risk period) was demonstrated in favour of the rolapitant treatment arm in
Study P04834 (Overall phaseyOR 2.6 95%CI (1.3, 2.0) p<0.001) but not for the acute phase OR 1.2 95%ClI
(0.9,1.6 =p 0.143)

In this study the rates\OonCR in the delayed phase were significantly higher for rolapitant group compared
with subjects whe, I'aceiived control in the overall population (71.3%, 61.6% respectively), in the non-AC MEC
population (76(1%5,'63.8% respectively) and in the AC population (66.9%, 59.6% respectively).

Efficacy inrdneat phases across studies has been shown and is reflected in the SmPC.

3.3. Uncertainties and limitations about favourable effects

The CR treatment effect in the delayed phase has been demonstrated as discussed above whereas in the
acute phase there was a numerical effect that achieved statistical significance in only one of the 2 HEC and in
the pooled analysis HEC studies compared with control is 7%. In the MEC study however complete protection
(a composite score defined as no emesis, no rescue medication and maximum nausea VAS<25mm) was in
favour of rolapitant in both the delayed and overall phases of CINV. Therefore the indication was revised to
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state the benefit of the product is on the prevetion of delayed nausea and vomiting associated with highly
and moderately emetogenic cancer chemotherapy in adults.

3.4. Unfavourable effects

Clinical safety was assessed through the 4 studies that were performed in the target population: prevention
of CINV in patient receiving HEC and MEC but also in post-operative nausea and vomiting population and in
healthy volunteers as recommended in European guideline.

Overall 2798 individuals have been exposed to rolapitant at any dose in a variety of clinical triaisi In CINV
trials 1657 patients have been exposed to rolapitant and 1294 have been exposed to the preposed dose, of
whom 319 have been exposed to 6 cycles of treatment.

TEAEs across CINV trials (P04832, P04833, P04834) were reported in 80.9% of tlalrelapitant 200mg group
and 80.8% of the control group. TEAEs occurred at a similar rate in the HEC and, 'MEOC populations and there
were no differences between the rolapitant 200 mg and control groups.

The most commonly reported types of events in the CINV studies gveregastrointestinal disturbances
(constipation, diarrhoea and nausea). Other commonly reported eventsywvare fatigue, asthenia, neutropenia,
anaemia, alopecia and decreased appetite.

A slightly higher frequency of occurrence was recorded for a, riurwder of TEAES in the rolapitant group
compared to the control group in Cycle 1: neutropenia «6(8% control, 8.2% rolapitant); dizziness (3.2%
control, 4.7% rolapitant); dyspepsia (2.7% control, 4%\ rolapitant), stomatitis (2.2% control, 3.3%
rolapitant); hiccups 2.5% control, 3.2% rolapitant) and. araemia (2.7% control, 3.1% rolapitant). For cycles
1 to 6 a difference in frequency was maintained fo., neutropenia, anaemia, dyspepsia, hiccups and mucosal
inflammation. There were also small excesses_ited for hypomagnesaemia, abdominal pain, dyspnoea and
thrombocytopenia across the 6 cycles of treatraert.

In all cycles combined, 17.5% (n=227)"¢f sdbjects who received 200 mg rolapitant experienced at least 1
serious TEAE, compared with 18.8%¢(i%—244) of subjects in the control group. The most commons SOCs in
which Serious TEASs in 200 mg . rowpitant group were Blood and lymphatic disorders (4.6% n= 59),
infectious and infestations (3.6%9, n:=47) and respiratory, thoracic and mediastinal disorders (2.6% n= 21).

There were 79 deaths duyinathe CINV studies, including 48 (3.1%) in rolapitant group and 31 (2.4%) in
control group but none Giting deaths were considered to be related to treatment with study drug.

In healthy subjectd, the most commonly reported treatment-related TEAEs (rates in rolatipant and placebo
groups) were samndience (5.2%, 1.8%), headache (4.3%, 4.6%), dizziness (2.8%, 1.8%) and diarrhoea
(1.4%, 0%)

3.5. Wricertainties and limitations about unfavourable effects

The vast majority (75%) of those participating in the pivotal CINV studies were aged under 65, just over
20% were aged between 65 and 74 and only 4.5% were aged over 75 and ony 5 many patients were aged
over 85. Overall the proportion of those in the under 65 age-group experiencing TEAEs across all 6 cycles
combined was similar to that in the over 75 population. No patients in the studies have been exposed to
greater than 6 cycles of treatment so there is no data on longer term treatment. Limited data are available in
patients who were aged over 75 and in non-white populations other racial/ethnic groups in the studies,
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however additional safety data are expected from studies included in the RMP and from post-marketing
phase (see RMP).

Further drug — drug interaction studies are to be provided post authorisation and are described in the RMP.

3.6. Effects Table

Table 52: Effects Table for Varuby in CINV

Effect Short Unit Rolapitant placebo Uncertainties/ “Heferenc

Description 200 mg Strength of evide

Favourable Effects

Prevention of 9% of patients % 72.7° 58.4% Studies
nausea and with no emesis, P<0.001 P04832
vomiting no rescue
following medication
HEC regimen during:

25-120h 61.9° P==01043 PO4833

70.1°

Prevention of 0-24h 83.72 73.7°% ey secondary endpoint Studies
nausea and P04832
vomiting
following
HEC regimen
Prevention of 0-120h % 702 56.52 Key secondary endpoint Studies
nausea and P04832
vomiting Significant difference
following between treatment and

placebo could be observed

A28 [l only in study P04832
Prevention of % of pat‘ents__%) 71.3 61.6 Primary endpoint Study
nausea and with no emesis, o o P04834
vomiting no risiue Statistically significant
following medicAtion superior 10 placebo
ME(_: +AC  dupkiB26-120h 50% of subjects did not
TGty receive MEC regimen as
currently defined.
Preventich of % of patients % Key secondary endpoint Studies
nausea and with no emesis, not statistically significant vs P04833
vomiting no rescue placebo
following medication
HEC regimen during:
0-24h 83.4° 79.5°
0-120h % 67.5° 60.4° Improvement not
statistically significant vs
control
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Effect Short Rolapitant placebo Uncertainties/ Referenc

Description 200 mg Strength of evidence es
Prevention of % of patients % 83.5 80.3 Key secondary endpoint
nausea and with no emesis, not statistically significant vs
vomiting no rescue placebo
following medication
HEC regimen during:
Studies
P04833 0-24h
0-120h % 68.6 57.8

Unfavourable Effects

Headache See
Clinical
. Safety
Fatigue section
Dizzines

Notes:

2 Study P04832
b Study P04833

3.7. Benefit-risk assessment and disciission

3.7.1. Importance of favourahle and unfavourable effects

Results from clinical studies showed gtafisiically significant efficacy of rolapitant in combination with a 5-HT3
inhibitor and dexamethasone overtnlagebo in combination with a 5-HT3 inhibitor and dexamethasone in the
prevention of chemotherapy irniduczd in delayed nausea and vomiting in adults receiving initial course of
highly and moderately emetogenicichemotherapy regimen.

The most important effeatewtbserved are 14.3% and 8.2% improvement in CR in the delayed phase in the
both HEC studies and'9.7% improvement in the MEC study. This represents a clinically relevant improvement
in the number suhjucts who did not experience emesis or use rescue medications during the delayed phase. A
109% difference¢ has'been described in the literature as clinically relevant (Olver 2004, Roila 2010) for the HEC
studies. ,The,CR rate in MEC was further analysed for subjects who received non-AC MEC vs. AC
chematherany across all phases of CINV. Although the complete response rates were significantly higher for
both the AC and non AC chemotherapy populations, the treatment effect in the delayed phase was more
pronounced for the Non AC MEC group compared to the AC group (treatment effect 12.3% and 7.3%
respectively).

Rolapitant reduces emesis and the requirement for rescue medication in the delayed phase for patients
experiencing CINV following an initial cycle of cisplatin based chemotherapy. Similarly an improvement in
nausea was seen across the pooled studies in the delayed phase.
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Persistence of effect over repeat treatments is considered satisfactory with the accepted limitations identified
such as use of different endpoints, use of 6 day recall for nausea and vomiting data and lack of re
randomisation following cycle 1, and clinically relevant information has been described in the SmPC.

Side effects are in line with what is expected from this type of products in this indication. Overall the safety
profile of rolapitant appears favourable and no significant safety issue has been identified.

3.7.2. Balance of benefits and risks

Prevention of vomiting and reduction in the use of rescue medication in the delayed phase has'¥%ei:n clearly
established for initial courses of highly emetogenic cisplatin based chemotherapy and non,—AC moderately
emetogenic chemotherapy in adults. Improvement in nausea was less consistent acrcss the two study
populations. There was a clinically meaningful improvement in nausea for the delayed \shase of CINV for the
HEC population and in the non-AC MEC or AC subgroup.

Overall rolapitant appears to have been well tolerated in the CINV population and, thiere were no clinically
meaningful differences in the incidence of commonly reported events between/th e rolapitant group and the
control group in the CINV studies and there was no evidence for cumulatite toxicity over multiple cycles for
any TEAE and most of the common TEAEs reported were as expected l.a5¢d on a population of subjects with
cancer undergoing chemotherapy.

3.7.3. Additional considerations on the benwiit risk balance

Collectively, data show that rolapitant is active in prexention of chemotherapy-induced delayed nausea and
vomiting following cisplatin based HEC and non-AC M5C. The treatment effect associated with rolapitant in
terms of controlling symptoms of nausea and vaniiting in the acute phase of CINV following treatment with
HEC is modest in one of the HEC studies andwaensstatistically significant in the other HEC study. Rolapitant
has shown adequate efficacy in terms of t=2Gweing rates of emesis and use of rescue medicine in patients
treated with MEC in the delayed and ¢xeiall phases but not the acute phase and the treatment effect in
favour of rolapitant was inconsistenit across the non-AC MEC and AC subgroups. Data on repeat efficacy over
chemotherapy cycles have been(considered adequate and described in section 5.1 of the SmPC.

The originally applied indicatica Prevention of nausea and vomiting associated with initial and repeat courses
of highly and moderately, elnetogenic cancer chemotherapy in adults was revised as follows:

Prevention of delayzd wausea and vomiting associated with highly and moderately emetogenic cancer
chemotherapy ¥ ‘@ow!is. Varuby is given as part of combination therapy.

3.8. Cuncldsions

The overall B/R of Varuby is positive.
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4. Recommendations

Outcome

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by consensus that the
risk-benefit balance of Varuby is favourable in the following indication:

Prevention of delayed nausea and vomiting associated with initial and repeat courses of highly and
moderately emetogenic cancer chemotherapy in adults

Varuby is given as part of combination therapy.

The CHMP therefore recommends the granting of the marketing authorisation subject to th¢ fcllowing
conditions:

Conditions or restrictions regarding supply and use
Medicinal product subject to medical prescription.

Other conditions and requirements of the marketing authorisatisn

Periodic Safety Update Reports

The requirements for submission of periodic safety update reports for this medicinal product are set out in
the list of Union reference dates (EURD list) provided fcr under Article 107c(7) of Directive 2001/83/EC and
any subsequent updates published on the Europeanimesdlicines web-portal.

The marketing authorisation holder shall submi®tiie, first periodic safety update report for this product within
6 months following authorisation.

Conditions or restrictions with regard t the safe and effective use of the medicinal product

Risk Management Plan (RMF;

The MAH shall perform th¢ fejuired pharmacovigilance activities and interventions detailed in the agreed
RMP presented in Medé'e 2.8.2 of the marketing authorisation and any agreed subsequent updates of the
RMP.

An updated RNP ghould be submitted:
® ‘AtWe request of the European Medicines Agency;

® ., Whenever the risk management system is modified, especially as the result of new information
being received that may lead to a significant change to the benefit/risk profile or as the result of an
important (pharmacovigilance or risk minimisation) milestone being reached.

New Active Substance Status

Based on the CHMP review of the available data, the CHMP considers that rolapitant is considered to be a new
active substance.
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