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List of abbreviations

5-HT3 5-hydroxytryptamine  type 3

Acute 0 to 24 hours following initiation of chemotherapy

ADL Activities of daily  living

AE Adverse event

ALT Alanine transaminase

ASaT All Subjects as Treated

AST Aspartate transaminase

AUC Area under the concentration -time curve

AUCQ-24 Area underthe concentration -time curve from 0to 24 hours
AUC 0-b Area under the concentration -time curve from 0 to infinity

C24hr , C48hr » C72hr

The lowest (trough) concentration that a drug reaches before the

next dose is administered

CHMP Committee for Human Medicinal Products

Cl Confidence interval

CINV Chemot herapy -induced nausea and vomiting
Cmax Maximum concentration

CMH Cochran -Mantel -Haenzel

Complete Response

No vomiting, no retching, and no use of rescue medication

CRTZ

Chemoreceptor trigger zone

CSR Clinical Study Report

DILI Drug -induced liver inj ury

Delayed >24 to 120 hours following initiation of chemotherapy
ECG Electrocardiogram

EDTA Ethylenediaminetetraacetic acid

EMA European Medicines Agency

EMR Electronic medical record

EU European Union

FDA Food and Drug Administration

FAS Full analysis set

HCP Health Care Provider

HEC Highly emetogenic chemotherapy

ITT Intent -to-treat

v Intravenous

LEC Low emetogenic chemotherapy

MARRS Merckds Adverse Event Reporting and H
MEC Moderately emetogenic chemotherapy

NCI National Can cer Institute

NK1 Neurokinin 1

No Rescue Subject did not use medication to relieve symptoms of nausea or
Medication vomiting.

NOS Not otherwise specified
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No Vomiting No emesis or retching or dry heaves (regardless of use of rescue
medication)

PD Pharm acodynamic

PDCO Pediatric Committee

PFS Powder for suspension

PIP Pediatric Investigation Plan

PK Pharmacokinetic(s)

PO Orally, by mouth

PONV Post-operative nausea and vomiting

Rescue Medication

Medication to relieve symptoms of established nausea or vomiting

RMP

Risk Management Plan

SAE Serious Adverse Event

SD Standard deviation

SOC System Organ Class

ULN Upper limit of normal

us United States

Vomiting When the contents of the stomach come up and out through the
mouth (as defined in the Pati ent Diary)

WBC White blood (cell) count
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1. Background information on the procedure

1.1. Type Il variation

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Merck Sharp & Dohme Limited
submitted to the European Medicines Agency on 7 September 2017 an application for a variation.

The following variation was requested:

Variation requested Type Annexes
affected
C.l.6.a C.l.6.a - Change(s) to therapeutic indication(s) - Addition Type Il I and IlIB

of a new therapeutic indication or modification of an
approved one

Extension of Indication to include adolescents, infants, toddlers and children aged 6 months and older
for prevention of nausea and vomiting associated with highly and moderately emetogenic cancer
chemotherapy.

As a consequence, secti  ons 4.1, 4.2, 4.5, 4.8,5.1, 5.2 of the SmPC are updated. The Package Leaflet
is updated in accordance.

The RMP version 5.0 has also been submitted.

The requested variation proposed amendments to the Summary of Product Characteristics and
Package Leaflet and to the Risk Management Plan (RMP).

Information on paediatric requirements

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the applic ation included an EMA Decision
P/0010/2014 on the agreement of a paediatric investigation plan (PIP ).

At the tim e of submission of the application, the PIP P/0010/2014 was  completed. The PDCO issued an
opinion on compliance for the PIP P/0010/2014.

Information relating to orphan market exclusivity

Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 an d Article 3 of Commission Regulation (EC) No
847/2000, the applicant did not submit a critical report addressing the possible similarity with

authorised orphan medicinal products because there is no authorised orphan medicinal product for a

condition relat ed to the proposed indication.

Scientific advice

The applicant did not seek Scientific Advice at the CHMP.
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1.2. Steps taken for the assessment of the product

The Rapporteur and Co  -Rapporteur appointed by the CHMP were:

Rapporteur: Filip Josephson Co-Rapporteur : N/A

Submission date 7 September 2017
Start of procedure: 28 October 2017
CHMP Rapporteur Assessment Report 21 December 2017
PRAC Rapporteur Assessment Report 21 December 2017
PRAC Outcome 11 January 2018
CHMP members commen ts 11 January 2018
Updated CHMP Rapporteur(s) (Joint) Assessment Report 19 January 2018
Request for supplementary information (RSI) 25 January 2018
MA HO6 s onsesspbmitted to the CHMP on: 20 February 2018

Rapporteurds preliminarytha$édéelds meersppape 8March2018
circulated on:

CHMP members comments 12 March 2018

Joint Rapporteuro6s updated MAHAdSSsS mestp ome 16 March 2018
circulated on:

CHMP Opinion 22 March 2018
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2. Scientific discussion

2.1. Introduction

Fosapre pitant is a selective, high - affinity antagonist of human substance P/neurokinin -1 (NK y)
receptors and is used in prevention of acute and delayed nausea and vomiting due to highly

emetogenic and moderately emetogenic cancer chemotherapy (HEC and MEC, respec tively) in adults.
This application aims to expand the indication of fosaprepitant to paediatric patients 6 months to 17

years of age.

The difficulty of administering oral medications to children is often compounded by additional factors in
paediatric can cer patients, such as anticipatory CINV and chemotherapy -related odynophagia and
mucositis; thus the applicant sees a need to evaluate intravenously administered antiemetic agents

that could circumvent some of the difficulties and provide more convenient d osing and potentially can
improve patient adherence to prophylactic anti -emetic regimens.

The submission is based on modelling and simulation, discussed in the frame of the PIP (EMEA -
000406 -PIP01-08-MO04) initially approved on July 15, 2009 (full compliance check confirmed on
October 10, 2014) and with the Rapporteurs during a pre -submission meeting on 19 December 2016.
The paediatric clinical development for fosaprepitant consists of three paediatric clinical studies,

Protocol P134, P029 and P044.

The path ophysiology of CINV is similar in adults and children, resulting from activation of

neurotransmitter receptors in the chemoreceptor trigger zone (CRTZ) by chemotherapeutic agents.

Both peripheral and central pathways can activate neuronal nuclei in this a rea and lead to vomiting.
Serotonin (5 -HT3) receptor antagonists are widely used as antiemetic prophylaxis and are

predominantly active on the peripheral terminals of vagal afferents in the gastrointestinal tract and

CRTZ. NK ;-receptor antagonists, such as aprepitant and its prodrug fosaprepitant, act centrally by
blocking substance P from binding to NK 1 receptors in the brain.

According to the applicant, efficacy of 1 -day fosaprepitant treatment in children can be predicted from
that demonstrated in adults based on similar chemotherapy -induced nausea and vomiting (CINV)
pathophysiology and response to NK , receptor antagonists, given comparable fosaprepitant exposures

and duration of emetogenic chemotherapy. Further, the applicant states that the conversion  of
fosaprepitant to aprepitant is rapid and occurs within the time of drug infusion (30 to 60 minutes);

therefore, efficacy following fosaprepitant administration can be expected to be derived from exposure

to aprepitant.  Based on this rationale the applic ant bridged the efficacy of 3 -day fosaprepitant
treatment in children from that demonstrated with the paediatric 3 -day oral aprepitant regimen
(aprepitant capsule is indicated in patients from the age of 12 years old, whereas aprepitant powder

for oral sus pensionisin dicated from the age of 6 months to less than 12 years).

Additionally, the MAH would like to use this opportunity to add hypersensitivity as an identified
important risk in the RMP, as requested by the Agency following the outcome of
MEA/H/C/P SUSA/00001471/201603 (CHMP Opinion dated 10 November 2016).
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Figure 1: Efficacy Extrapolation/Bridging for 1 -day and 3 -day Pediatric Fosaprepitant
Regimens

For Children Receiving Single Day Chemotherapy

Adult 1-Day IV Pediatric 1-Day IV
. . Extrapolated )
Fosaprepitant Efficacy —- Fosaprepitant
(PO17L,031) - Efficacy

For Children Receiving Single or Multi-Day Chemotherapy

Pediatric 3-Day Oral Pediatric 3-Day IV

Aprepitant Efficacy Fosaprepitant
(P208) Efficacy
The recommended dose regimen of IVEMEND, to be administered with a 5 -HT; antagonist, with or

without a corticosteroid, for the prevention of nausea and vomiting associated with administration of

single or multi  -day chemotherapy regimens of Highly Emetogenic Chemotherapy (HEC) or Moderately
Emetogenic Chemotherapy (MEC), is sh own in Table 1. Single day chemotherapy regimens include

those regimens in which HEC or MEC is administered for a single day only. Multi -day chemotherapy
regimens include chemotherapy regimens in which HEC or MEC is administered for 2 or more days.

An alte rnative dose regimen that may be used with single -day chemotherapy regimens is shown in
Table 2.

Dosing for Single or Multi  -Day Chemotherapy Regimens

For paediatric patients receiving single or multi -day regimens of HEC or MEC, administer IVEMEND as
an intravenous infusion through a central venous catheter on Days 1, 2, and 3. EMEND capsules or
EMEND for oral suspension may be used on Days 2 and 3 instead of IVEMEND, as shown in Table 1.
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Table 1: Recommended dosing for the prevention of nausea and vomiting associated with
-day regimens of HEC or MEC

single or multi

Population Day 1 Day 2 Day 3
IVEMEND* Paediatric 115 mg 80 mg 80 mg
patients 12 years intravenously intravenously intravenously
and older OR OR
80 mg orally 80 mg orally
(EMEND (EMEND
capsules) capsules)
Paediatric 3 mg/kg 2 mg/kg 2 mg/kg
patients 6 intravenously intravenously intravenously
months to less OR OR
than 12 years Maximum dose 2 mg/kg 2 mg/kg orally
and not less than 115 mg orally (EMEND oral
6 kg (EMEND oral suspension)
suspension)
Maximum dose
Maximum 80 mg
dose 80 mg
Dexamethasone All paediatric If a corticosteroid, such as dexamethasone, is co -
patients admi nistered, administer 50% of the recommended
corticosteroid dose on days 1 through 4
5-HT; antagonist All paediatric See selected 5 -HT3; antagonist prescribing
patients information for the recommended dosage

* For paediatric patients 12 years and older, administer IVEMEND intravenously over 30
minutes, completing the infusion approximately 30 minutes prior to chemotherapy. For
paediatric patients less than 12 years, administer IVEMEND intravenously over 60 minutes,
completing the infusion approximately 30 minutes prior to chemotherapy.

**  Dexamethasone should be administered 30 minutes prior to chemotherapy treatment on
Day 1.

Alternative Dosing for Single Day Chemotherapy Regimens

For paediatric patients receiving single day HEC or MEC, IVEMEND may be
intravenous infusion through a central venous catheter on Day 1.

administered as an

Table 2: Alternative dosing for the prevention of nausea and vomiting associated with single
day regimens of HEC or MEC

Population Day 1
IVEM END* Paediatric patients 12 years and 150 mg
older intravenously
Paediatric patients 2 to less than 4 mgl/kg
12 years intravenously

Maximum dose 150mg

Paediatric patients 6 months to
less than 2 years and not less
than 6 kg

5 mg/kg
intravenously

Maxi mum dose 150mg
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Dexamethasone All paediatric patients If a corticosteroid, such as
dexamethasone, is co -administered,
administer 50% of the
recommended corticosteroid dose
ondays 1 and 2.

5-HT3; antagonist All paediatric patients See selected 5 -HT3 ant agonist

prescribing information for the
recommended dosage

* For paediatric patients 12 years and older, administer IVEMEND intravenously over 30

minutes, completing the infusion approximately 30 minutes prior to chemotherapy. For

paediatric patients less  than 12 years, administer IVEMEND intravenously over 60 minutes,

completing the infusion approximately 30 minutes prior to chemotherapy.

**  Dexamethasone should be administered 30 minutes prior to chemotherapy treatment on

Day 1.

The safety and efficacy  of IVEMEND in infants below 6 months of age have not been established. No
data are available.

2.2. Non -clinical aspects

No new clinical data have been submitted in this application, which was considered acceptable by the
CHMP.

There are no changes to section 5.3. of the SmPC as a consequence of this extension of in dication,
apart from an editorial change (deletion of the word fAadul t

2.3. Clinical aspects

2.3.1. Introduction

The studies listed below have all been previously submitted and assessed within other procedures.

GCP

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

The applicant has provided a statement to the effect that clinical trials conducted outside the
community were carried out in accordance with the ethical sta ndards of Directive 2001/20/EC.

A Tabular overview of clinic  al studies
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P029

Trial ID Phase < mm.nl"vf Trial Title Trial design Dosing regimen Trial population Sub_]ect
Region exposure
2012-002340-24 b Worldwide A Phase IIb, Partially- A multicenter, partially- Fosaprepitant regimen Eligible subjects Fosaprepitant
(Europe, Blinded, Randomized, Active | blinded, randomized, Fosaprepitant 150 mg, were male or 150 mg: 42
[Ref. 5.3.3.2: P029 North and Comparator Controlled Study | parallel-group, PK/PD, dose- | 60 mg, 20 mg. or 5 mg/kg female, between the | Fosaprepitant
MEKO0517] South to Evaluate the ranging study with an open (or age/weight-adjusted ages of burth and 60 mg: 43
America, Pharmacokinetics/ label substantial amendment dose) IV, single-dose + 17 years (inclusive) | Fosaprepitant
Asia) Pharmacodynamics, Safety, that allowed for dose ondansetron IV = with a documented 20 mg: 40
and Tolerability of adjustment and further dexamethasone I'V/ malignancy Fosaprepitant
Fosaprepitant in Pediatric assessment of fosaprepitant scheduled to receive | 5 mg/kg: 74
Patients for the Prevention of | in younger age cohorts (0 to Control regimen chemotherapeutic
Chemotherapy-Induced <12 years old) Placebo for fosaprepitant agent(s) associated Control: 35
Nausea and Vomiting (normal saline) IV, single- with moderate,
(CINV) Associated with dose + ondansetron IV = high, or very hugh
Emetogenic Chemotherapy dexamethasone I'V/ risk of
emetogenicity
Open-Label Cohort to
Further Evaluate the
Pharmacokinetics/
Pharmacodynamics, Safety,
and Tolerability of
Fosaprepitant in Pediatric
Patients Birth to <12 Years
0old
P044
Trial ID Phase (.oun.n} ! Trial Title Trial design Dosing regimen Trial population SUhJQCt
Region exposure
2014-001783-34 | III Worldwide A Phase III, Randomized, A randomized, placebo- Fosaprepitant regimen Eligible patients Fosaprepitant: 38
[Ref. ' (Europe, Placebo-Controlled Clinical | controlled, parallel-group, Cycle 1: Day 1 were male or Control:37
A/ 17 a Trial to Study the Efficacy multi-site, double-bhind trial to . female, between the
PO44ME0517] I:;I;E aud and Safety of MK- evaluate the efficacy and safety Age0to <12 years: ages of birth and
America, 0517/Fosaprepitant and of fosaprepitant for the Fosaprepitant 5 mg/kg (or 17 years (inclusive)
Asia) g Ondansetron Versus prevention of chemotherapy- age-specific adjustment not with a documented

Ondansetron for the
Prevention of
Chemotherapy-Induced
Nausea and Vomiting
(CINV) in Pediatric
Subjects Receiving
Emetogenic Chemotherapy

induced nausea and vomiting
(CINV) in pediatric patients
recerving chemotherapeutic
agent(s) associated with
moderate or high risk of
emetogenicity, or
chemotherapy agent(s) not
previously tolerated due to
vomiting.

to exceed 150 mg)

+ ondansetron (Cyele 1) or
any 5-HT3 antagonist
(Cycles2to 6) +
dexamethasone IV

12 to 17 years:
Fosaprepitant 150 mg +
ondansetron (Cyele 1) or
any 5-HT3 antagonist
(Cycles2to 6) =
dexamethasone IV.

Control regimen

Cycle 1: Day 1

Age 0 to 17 years:

Placebo for fosaprepitant
(normal saline)

+ ondansetron (Cyele 1) or
any 5-HT3 antagonist
(Cycles 2to 6) =
dexamethasone IV

malignancy
scheduled to receive
chemotherapeutic
agent(s) associated
with moderate or
high risk of
emetogenicity
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P097

Trial ID Phase Country Trial Title Trial design Dosing regimen Trial population Subject exposure
0869-097 m Australia, | A Randomized. |Randomized. | Cycle 1-PartI Male and female | Cycle 1
Brazil. double-blind. Double-Blind. | Aprepitant Regimen adolescent patients | Aprepitant
[Ref 5351 United placebo- Placebo- Day 1: aprepitant 125 mg capsule PO + ondansetron (0.15 | aged 12 to 17 with | regimen: 32 pts
P097] States controlled. Controlled. mg'kg x 3 doses) IV + dexamethasone 8§ mg. PO confirmed
parallel-group Parallel-Group | Day 2: aprepitant 80 mg capsule PO + ondansetron (0.15 malignancies Standard
study. conducted | Study, mg'kg x 3 doses) IV + dexamethasone 4 mg, PO being treated with | Regimen: 18 pts
under in-house Conducted Day 3: aprepitant 80 mg capsule PO + dexamethasone 4 mg | an emetogenic
blinding Under In- PO chemotherapy
conditions to House Day 4: dexamethasone 4 mg PO regimen.
examine the Blinding Standard Therapy
safety. Conditions Day 1: dexamethasone 16 mg PO + ondansetron (0.15
tolerability, and mg'kg x 3 doses) IV
efficacy of Day 2: dexamethasone 8 mg PO + ondansetron (0.15 mg/'kg
aprepitant for the x 3 doses) IV
prevention of Days 3 and 4: dexamethasone 8mg PO
nausea and Cyele 1 —PartIT
vomiting Open-label Aprepitant Regimen
associated with Day 1: aprepitant 125mg capsule PO + ondansetron (0.15
emetogenic mg'kg x 3 doses) IV + dexamethasone 8mg, PO
chemotherapy in Days 2: aprepitant 80 mg capsule PO + ondansetron (0.15
adolescent mg'kg x 3 doses) IV + dexamethasone 4 mg, PO
patients. Day 3: aprepitant 80 mg capsule PO + dexamethasone 4 mg
Day 4: dexamethasone 4 mg PO
Optional Cycles 2-10
Day 1: aprepitant 125 mg capsule PO + ondansetron (0.15
mg'kg x 3 doses) IV + dexamethasone 8 mg, PO
Day 2: aprepitant 80 mg capsule PO + ondansetron (0.15
mg'kg x 3 doses) IV + dexamethasone 4 mg, PO
Day 3: aprepitant 80 mg capsule PO + dexamethasone 4 mg
PO
Day 4: dexamethasone 4 mg PO
P134
Trial ID Phase Country Trial Title (;1;15:;1:1 Dosing regimen Trial population Subject exposure
2006-005515- | I Australia, A Multi-center, | Multi- Part IA: Subjects 12-17 years of age. Day 1: 115 | Males/females Age: | Part IA
10 Brazil, Open-label, 5- | center, mg IV fosaprepitant with IV ondansetron IV barth to 17 years of | Three day regimen (fosaprepitant
[Ref 5332 Canada, Part Study to open-label, | dexamethasone Days 2 and 3- 80 mg oral age scheduled to on Day 1 and aprepitant on Days 2
P134] Colombia, Evaluate the 5-part study | aprepitant and IV ondansetron IV dexamethasone. | receive moderately and 3, along with ondansetron): 12
France, Pharmocokineti or highly subjects
Germany, cs, Safety, and Part IB: Subjects 12-17 years of age. Day 1: 150 emetogenetic
Hungary, Tolerability of mg IV fosaprepitant with IV ondansetron +IV chemotherapy or a PartIB
Israel, Aprepitant and dexamethasone. chemotherapy Single day regimen of
Mexico, Fosaprepitant regimen not fosaprepitant: 11 subjects
Norway, Dimeglumine in Part ITA: Subjects <12 years of age. Day 1: Oral previously tolerated
Peru, Poland, | Pediatric aprepitant dose equivalent to 80 mg 1n adults with | due to nausea and/or | Part IIA
Spain, Patients IV ondansetron IV dexamethasone. vomiting for a Single day regimen of aprepitant:
Sweden, Recerving documented 19 subjects
Switzerland, | Emetogenic Part IIB: Subjects <12 years of age. Day 1: Oral malignancy.
USA Chemotherapy aprepitant dose equivalent to 125 mg in adults with Part IIB

IV ondansetron +I'V dexamethasone.

Part III: Subjects <12 years of age. Days 1-3: IV
ondansetron =I'V dexamethasone.

Part IV: Subjects <12 vears of age. Day 1: Oral
aprepitant at a dose equivalent to 125 mg m adults

with IV ondansetron = I'V dexamethasone. Days 2
and 3: Oral aprepitant at a dose equivalent to 80 mg
1n adults with IV ondansetron = IV dexamethasone.

Part V: Subjects 6 months to <12 years of age.
Day 1: IV fosaprepitant at a dose equivalent to 150

mg in adults with IV ondansetron +IV
dexamethasone.

Single day regimen of aprepitant:
19 subjects

Part IIT
Three day regimen of
ondansetron: 19 subjects

Part IV
Three day regimen of aprepitant:
20 subjects

Part V
Single day regimen of
fosaprepitant: 23 subjects
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P148

Conditions, to
Examine the
Efficacy and
Safety of
Aprepitant for
the Prevention of
Chemotherapy-
Induced Nausea
and Vomiting
(CINV) n
Pediatric Patients

Control Regimen

Patients 12 — 17 years of age:

Day 1: matching placebo for aprepitant 125 mg capsule PO +
ondansetron (Zofran™)

Days 2 and 3: matching placebo for aprepitant 80 mg capsule PO

Patients <12 years of age:

Day 1: matching placebo for aprepitant PFS: 3.0 mg/kg (up to 125 mg)
+ ondansetron (Zofran™F)

Days 2 and 3: matching placebo for aprepitant PFS: 2.0 mg/kg (up to
80 mg)

Optional Cycles 2-6

Patients 12-17 years of age:

Day 1: aprepitant 125 mg capsule PO + ondansetron
Days 2 and 3: aprepitant 80 capsule PO

Patients < 12 years of age
Day 1: aprepitant PFS: 3.0 mg/kg (up to 125 mg) + ondansetron
Days 2 and 3: aprepitant PFS: 2.0 mg/kg (up to 80 mg)

Subject
Trial ID Phase Country Trial Title Trial design Dosing regimen Trial population exposure
2008-0031- 1 Worldwide | A Multicenter, 2-Part Study to 2-Part Study: Part T: Males/females Part I: 46
78-17 Evaluate the Pharmacokinetics. . subjects exposed
5. Ry - e Part I: Open aprepitant 40 mg PO. Age: 6 months to .
[Ref. 5.3.3.2: Safety and Tolerability of . to aprepitant
P148] Aprepitant in Pediatric Patients and Part I1: Blinded Part II: 17 years
Undergoing Surgery aprepitant 40 mg scheduled to Part 1I: 27
PO+ondansetron IV, under surgery. subjecls.exposje:i
s < = to aprepitant, 25
i;l;li]ilmm 15mg+1.1 Age groups: subjects exposed
- 12to 17 yrs to ondansetron
PO+ondansetron TV i}
Gto<12yrs
2 to <6 yrs
6 mos <2 yrs
P208
" . - - . . . . . . . Subject
Trial ID Phase Country Trial Title Trial design Dosing regimen Trial population ) N
exposure
2011-000651- | IIT Worldwide A Phase III, Randomized, Cycle 1 Males/females Cycle 1
Randomized, Double-Blind, Aprepitant Regimen Age: 6 months to | Aprepitant
Double-Blind, Active Patients 12-17 years of age: 17 years regimen
Active Comparator- Day 1: aprepitant 125 capsule PO + ondansetron (Zofran™1) scheduled to 152 pts
Comparator- Controlled Days 2 and 3: aprepitant 80 capsule PO recewve
Controlled Clinical Trial, emetogenic Control
Clinical Trial, Conducted Under | Patients <12 years of age: chemotherapy for | regimen: 150
Conducted Under | In-House Day 1: aprepitant powder-for-suspension (PFS): 3.0 mg/kg (up to 125 | documented pts
In-House Blinding mg) + ondansetron (Zofran™) malignancy.
Blinding Conditions Days 2 and 3: aprepitant PFS: 2.0 mg/kg (up to 80 mg)
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PO17L1

Study Population Diagnosis/ Dosage/
Methodology M F Age |”°|E‘5i9” Duration Evaluation Criteria
Range Criteria
A worldwide, 1470 19-83 Male and female Fosaprepitant Efficacy: The primary endpoint
multicenter, 552 £0-86 patients O 18 Regimen: 4 days: assessed was the proportion of
randomized, years of age, fosaprepitant (150 patients with Complete Response
double -blind, scheduled to mg IV on Day 1) in (no vomiting and no use of rescue
parallel -group trial receive their first comb ination  with therapy) overall (in the 120 hours
with in- house course of ondansetron (32 mg following initiation of cisplatin). The
blinding to assess cisplatin chemo - IV Day 1) and dexa- secondary endpoints were the
the safety, therapy for a methasone (12 mg proportion of patients with Complete
tolerability, and documented solid on Day 1, 8 mg on Response (no vomiting and no use
efficacy of a single malignancy at a Day 2, and 16 mg of rescue therapy) in the delayed
dose of dose of 70 on Days 3 and 4). phase (25 to 120 hours following
intravenous 2 f ; . initiation  of cisplatin), and the
fosaprepitant ~ for ?dgr{"l%istered 4Ap£p:f:1 nt - regimen: proportion  of patients with no
the prevention of over a maximum a ys: vomiting overall (in the 120 hours
prepitant (125 mg ; P . :
chemotherapy - of 3 hours POon Day 1 and 80 following initiation of cisplatin).
induced nausea ) ma on Dg s 2 and Safety: Events related to the
and vomiting 3)gin comg;nation primary endpoint (vomiting,
(CINV) in with ondansetron retching, nausea) were not defined
patients receiving (32 mg IV on Day 1) as adverse experiences during Day
cisplatin and dexa - lh until the hmo{rjm?g of De;y 6, unless
chemotherapy they met the definiton of a serious
methasone (12 mg adverse experience.
on Day 1, 8 mg on Severe infusion site pain, severe
Days 2 and 3, and infusion site erythema and/or severe
8 mg on Day 4). infusion site induration, as well as
any episode of infusion site
thrombophlebitis ~ were designated
Events of Clinical Interest (ECI).
P031
Tri al Title Trial design Dosing regimen Trial population ISubject
lexposure
IA Phase Il Randomized IA worldwide  multi center Fosaprepitant regimen: Day Males females Fosaprepitant
Double Blind Active phase lIl, randomized 1: 150 mg fosaprepitant IV IAge O yie&8rs of age [regimen
Comparator  Controlled Parallel |double blind active initiated  ~30 minutes prior to Naive to moderately or 504 subjects
Group Study Conducted Under  |comparator controlled chemotherapy and infused highly emetogenic
In House Blinding Conditions parallel group study with in |over 20 -30 minutes; 8 mg chemotherapy and IControl regimen
to Examine the Efficacy and house blinding to assess the  jondansetron PO ~30 -60 scheduled to be treated [497 subjects
Safety of a Single 150 mg Dose [safety tolerability and minutes prior to chemotherapy with a single IV dose
of Intravenous  Fosaprepitant efficacy of a single IV dose [plus 8 mg ondansetron PO ~8 of one or more MEC
Dimeglumine  for the Prevention |of 1560 mg fosaprepitant for  |hours after first dose of lagents
of Chemotherapy Induced the prevention of CINV in londansetron; 12 mg
Nausea and Vomiting CINV subjects treated  with  MEC  [dexamethasone PO plus 2
IAssociated With Moderately placebo dexamethasone
Emetogenic Chemotherapy capsules ~30 minutes prior to

chemotherapy.

Days 2 -3: placebo for
londansetron every 12 hours.
Control regimen: Day 1: 150
mg fosaprepitant placebo IV
~30 minutes prior to
chemotherapy; 8 mg
ondansetron PO ~30 -60
minutes prior to chemotherapy
plus 8 mg ondansetron PO ~8
hours after first dose of
londansetron; 20 mg
dexamethasone PO ~30
minutes prior to
chemotherapy.

Days 2 -3: 8 mg ondansetron
PO every 12 hours.
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2.3.2. Pharmacokinetics

The plasma exposure to aprepitant following IV administration of fosaprepitant has been characterized
previously in adults. The plasma exposure to aprepitant following per oral (PO) administration of
aprepitant (Emend) oral solution or capsules has been previously characterized in children from 6
months of age to 18 years of age and in adults.

The current variation ¢ oncerns the extension of use of IV fosaprepitant in children 6 months of age to
18 years of age. Therefore, this section will mainly focus on the pharmacokinetics (PK) of aprepitant in
this population following IV administration of fosaprepitant.

Study 134

A Multi -center, Open -label, 5 -Part Study to Evaluate the Pharmacokinetics, Safety, and Tolerability of

Aprepitant and Fosaprepitant Dimeglumine in Pediatric Patients Receiving Emetogenic Chemotherapy

A study schematic is shown in the

Figure 2 below.

Figure 2: Schematic of the design of study 134 (grey boxes indicate cohorts that were
originally planned but later not included)

I
PartlA - 3 da 12-17 yo. f-<12y.0 2-<fiyo Partll” -1 da
I
Fosaprepitant 115mg Part I_Steu A 1 Part || Stap A Part Il Step A Aprepitant
Aprepitant: 80/80 mg L 1 B = Step A, B0mg dose equivalent
L pK analysis & possitle & I Step B: 125mg dose equivalent
dose adustment 1 l
1
- 12-17 vo. 6-<12vo 2-<Gy0 fime-<2yo
PartIB -1 day Part | Step B : Part 11 Step B Port 11 Stop B Part Il Step A
Fosaprapitant: 150 mg n=10 | n=5 n=5 n=5
1
I
! i , B m.o.- <2y, birth - <6 m.o.
I ! ’ Part Il Step B Pert Il Siep A
[ n=§ =
|
| b
Parts | & Il {including PK analysis) | PH analysis & pessible P
must be: comeleten priar to | T LR RIS i
infiating Part |1l in each age group | el "fsl"” 2
Birth 1o <12 years | =
_______________________ Y IS R ________f___________
6-<12y.0. 2-<6y.0 6mo. -<2y.o birth — 1 yr.
Partlll Part Il Part Il Part I1l Part 1l
Ondansetron n=6 n=6 n=6 nzf
- G-<12 yo. 2 -<Gy.o0. BEmo. -<2yo. birth — 1 yr
Part IVT - 3 day ’ -
Aprepitant : 125mg or equivalent F:E;J P:gév F:Eé"’ F::va
Aprapitant: 80/80mg or equivalent
N R
fi-<12yo 2-<Gyo Gmao -<2y.0
Part Vt —1 day Part i Party Part v
Fosaprepitant: 150 mg or equivalent n=6 n=g n=6
Patients were enrolled in age descending cohorts. The design of the study allo wed evaluation of PK in

older children before commencing treatment in younger patients in order to be able to adjust the dose
between cohorts.
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Both 1 day and 3 day regimens were evaluated. For children >= 12 years of age a fixed dosing
regimen was used whi le for children < 12 years of age the dose was adjusted according to body size,
either weight or body surface area. The different dose levels are listed below:

Part | (12 to 17 years of age)

Step A

Day 1: Fosaprepitant 115 mg IV + ondansetron IV

Days 2 -3: Aprepitant 80 mg by mouth (PO) + ondansetron IV
Step B

Day 1: Fosaprepitant 150 mg IV + ondansetron IV

Part |l (Birth to <12 years of age)

Step A
Day 1: Equivalent to aprepitant 80 mg PO + ondansetron IV
1 6 months to <12 years of age: Aprepitant 47 mg/m2 P O
Step B
Day 1: Equivalent to aprepitant 125 mg PO + ondansetron IV
1 2yearsto <12 years of age: Aprepitant 74 mg/m2 PO
1 6 months to <2 years of age: Aprepitant 1.3mg/kg PO

Part 1l (Birth to <12 years)

Days 1 to 3: Ondansetron IV

Part IV (Birth to <12 year s)

Day 1: Equivalent to aprepitant 125 mg + ondansetron IV

1 4 months to <12 years of age: Aprepitant 3.0 mg/kg PO
Days 2 to 3: Equivalent to aprepitant 80 mg + ondansetron IV

1 4 months to <12 years of age: Aprepitant 2.0 mg/kg PO

Part V (6 months to <12 year S)

Day 1: Fosaprepitant 3.0 mg/kg IV + ondansetron IV

The 6, 7, 9, and 13 time point plasma profiles were utilized. The 6 - point sampling schedule was to be
utilized to evaluate the PK of IV dexamethasone in patients birth to one year of age. The 7 -point
sampling schedule was to be utilized to evaluate the PK of oral aprepitant in patients birth to one year

of age. The 9 -point sampling schedule included 9 draw times over 72 hours and was utilized to

evaluate the PK of oral aprepitant in Parts Il and IV. For Parts l and V, a 13 -point sampling schedule
included 13 draw times over 72 hours and was utilized to evaluate the PK of both aprepitant and

fosaprepitant.
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Validated bioanalysis methods were used for determination of aprepitant and fosaprepitant (only Part
and part V) and pertinent pharmacokinetic parameters (e.g. AUCO

t1/2 and C24hr) were calculated based on non

Pharmacokinetic parameters are summarized in

-p,

-compartmental analysis.

A U 248r, Cmax, Tmax, CL/F,

Table 3 for 12 to 17 year old patients receiving the 3

day regimen (fosaprepitant 115 mg IV on day 1 followed by aprepitant 80 mg PO on day 2 and day 3)

Table 3: Descriptive Statistics of Aprepitant Plasma Pharmacokinetic Parameter s Following
Administration of 115 mg IV Fosaprepitant on Day 1 Followed by 80 mg Oral Aprepitant on
Days 2 and 3in 12 - 17 Year Old Patients Undergoing Chemotherapy (Protocol 134, Part |
Step A)
Conax Toax Cogpr AUCqo4m Clagne Coonr
12 to 17 Years (ng/mL) (hr) (ng/mL) | (lw*ng/ml) | (ng/mL) | (ng/mL)
N 12 12 8 8 10 11
AM 3240 0.41 433 19500 310 199
SD 1280 0.27 318 8010 288 281
Median 3080 0.25 407 19300 171 84.9
Min 1650 0.25 133 9940 66.2 BLQ
Max 6210 1 1120 33100 904 796
Table 4: Descriptive Statistics o f Aprepitant Plasma Pharmacokinetic Parameters Following
Administration of 150 mg IV Fosaprepitant in 12 - 17 Year Old Patients Undergoing
Chemotherapy (Part | Step B)
Cax Tonax Coape AUC 41 Clgne Cropr
12 to 17 Years (ng/mL) (hr) (ng/mL) (hr*ng/mL) (ng/mL) (ng/mL)
N 11 11 11 11 10 11
AM 5870 0.64 825 30800 230 114
SD 2770 0.3 321 7020 324 186
Median 4960 0.5 742 31000 112 14.5
Min 2880 0.5 413 17800 BLQ BLQ
Max 12300 1.5 1360 42200 1080 498
Adult (P165)
N 41 - 41 41 - -
24500
4010 (3680, 577 (510. (22700.
GM (95% CI) 4370) N/A 654) 26300) N/A N/A
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Table 5: Descriptive Statistics of Aprepitant Plasma Pharmac
Administration of 3 mg/kg IV Fosaprepitant in 6

- <12 Year Old, 2

Year Old Patients Undergoing Chemotherapy (Protocol 134, Part V)

okinetic Parameters Following

- <6 Year Old, 0.5

- <2

Conax Tonax Coanr AUCo24nr Clsne Cranr
6 - <12 vears (ng/mL) (hr) (ng/mL) (hr*ng/mL) {ng/mL) (ng/mL)
N 8 8 8 8 8 8
AM 2850 1.07 308 19500 37.5 NR
SD 641 0.11 240 6720 56.5 NR
Median 2830 1 210 16300 16.2 BLQ
Min 1800 1 100 14000 BLQ BLQ
Max 3630 1.25 751 34000 159 92.5
2 - <6 yvears
N 7 7 7 7 7 7
AM 2430 1.41 184 18300 NR NE
SD 1100 0.83 189 11100 NR NE
Median 2570 1.03 182 20600 BLQ BLQ
Min 1260 1 BLQ 6190 BLQ BLQ
Max 3880 3.27 462 36000 114 22.1
0.5-<2 years
N 7 7 6 6 6 6
AM 1700 1.13 150 11700 NR NR
SD 636 0.17 103 6980 NR NR
Median 1730 1 169 11300 BLQ BLQ
Min 838 1 BLQ 1810 BLQ BLQ
Max 2470 1.42 282 19800 50.8 19.8
Adult (P165)
N 41 - 41 41 - -
24500
4010 (3680, 577 (510. (22700,
GM (95% CI) 4370) N/A 654) 26300) N/A N/A

Study 029

A Phase llb, Partially

-Blinded, Randomized, Active Compara

tor - Controlled Study to Evaluate the

Pharmacokinetics/Pharmacodynamics, Safety, and Tolerability of Fosaprepitant in Pediatric Patients for

the Prevention of Chemotherapy

- Induced Nausea and Vomiting (CINV) Associated with Emetogenic

Chemotherapy

The study design, per Amendment 01 and the revised study design, implemented with Amendment 04,

are described below.
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Figure 3: Amendment 01 Study Schematic

Screen patients scheduled for chemotherapy

l

|
l

l

l

12 -17 yr old (n~16%)
6 -<12 yr old (n~16")
2 -<6 yr old (n~167)
<2 yr old (n~16")

Fosaprepitant Dose 1
(150 mg)* plus
IV Ondansetron

Total n=64

12-17 yr old (n~167)
6 -<12 yr old (n~16")
2 -<6 yrold (n~16)
<2 yrold (n~16")

Fosaprepitant Dose 2
(60 mg)* plus
/V Ondansetron

Total n=64

12-17 yr old (n~16")
6 -<12 yr old (n~16")
2 -<6 yrold (n~16")
<2 yrold (n~16")

Fosaprepitant Dose 3
(20 mg)* pius
IV Ondansetron

Total n=64

12 -17 yr old (n~16)
6 -<12 yr old (n~16)
2 -<6 yr old (n~16)
<2 yr old (n~16)

IV Ondansetron plus
matching placebo for
Fosaprepitant

Total n=64

* Note: PK only drawn on 12 patients/age group (fosaprepitant dose groups only)
#Dose used for adolescents: children below 12 years of age received a corresponding weight-adjusted dose. described
in Section 1.6 of the protocol [16.1.1]

Amendment 01 was designed as a partially  -blinded, randomized, parallel -group, doseranging study
designed to assess the PK, PD, safety and tolerability of aprepitant after administration of a single dose

of fosaprepitant concomitant with IV ondansetron with or without dexamethasone. The study planned

bjects from birth to 17 years old into 1 of 4 treatment groups;

however, subjects <2 years of age were not permitted to enroll until PK and safety data became

to enroll 256 pediatric cancer su

available from the older age cohorts.

Figure 4: Amendment 04 Study Sche matic

Amendment 04  added an open -label, single treatment arm designed to assess the PK, PD, safety and
tolerability of aprepitant in subjects <12 years old after administration of a single 5 mg/kg dose of
fosaprepitant with concomitant IV ondansetron wit h or without dexamethasone. In addition to the 166
subjects already enrolled, the revised study planned to enroll approximately 60 subjects from birth to

<12 years old

Assessment report

EMA/219267/2018 Page 20/93
























































































































































































































