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SYNOPSIS

Biopharmaceutics Review

During the review process, several Biopharmaceutics information requests were
conveyed to the Applicant and the Applicant responded on 09/12/14, 06/05/15, 07/01/15,
and 07/07/15. T-cons were also held on 06/26/15 and 07/07/15 for the discussions on the
proposed dissolution method.

It is concluded that the Applicant:

1.

Agreed to explore the Agency’s proposed dissolution method with the proposed
acceptance criterion (shown in point No. 2 below) as a PMC.

Committed within one year post NDA approval to implement the new dissolution test
method as shown below to generate new dissolution data to evaluate the feasibility of
proposed acceptance criterion of Q = $% at 10 minutes.

Apparatus: USP Paddle (IT) with S0rpm

Medium: Water (with 1.2% Tween80), 900ml at 37+ 0.5°C.

Acceptance

Criterion: Q= $% at 10 minutes.
The expiration dating of the stability batches will need to be reassessed based on data
using the new dissolution method from the new stability batches up to 1 year post
approval.

Will update Section M32P51 Specifications and other related sections to support the
new dissolution test method and proposed specification within one year following
approval.



5. Agreed to employ their dissolution method (USP Apparatus 2 (Paddle) x 50 rpm
in 900 mL water with 2.4% Tween 80, at 37°C) with acceptance criterion of
Q= 3% at 20 min for interim analysis for the release and shelf-life testing up to one
year post NDA approval.

RECOMMENDATION

From the Biopharmaceutics perspectives, this NDA is acceptable to support the approval
of Emend (Aprepitant) oral powder for suspension (125mgy ®®). The Division of
Biopharmaceutics is looking forward to reviewing the new dissolution data and to
reassess the dissolution acceptance criterion. No further comments are to be sent to the
Applicant.
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Clinical Pharmacology Review Addendum

NDA 21549/5-025; 207865

Submission Date 03/04/2014

Drug Emend (aprepitant)

Submission Type; Code Pediatric Supplement

Indication Prevention of CINV in children 6 months to 12

years (NDA 21549/S-025 Emend Capsules for
children 12-17 years/ NDA 207865 Emend Powder
for Suspension for children 6 months to 12 years)

Applicant Merck Sharp & Dohme

OCP-Pharmacometrics Review Team Jian Wang, Ph.D., Nitin Mehrotra, Ph.D.

The clinical pharmacology review team provides the following summary in support of the approval
of weight based dosing for oral suspension formulation in pediatric patients 6 month — 12 years old.
The dose of 3 mg/kg on day 1 and 2 mg/kg on day 2 & 3 (3/2/2 mg/kg) in 6 month to 12 year old
pediatric patients is acceptable. This was the dosing regimen utilized the registration trial. Please
refer to the clinical pharmacology review by Dr. Elizabeth Shang in DAARTS dated 07/20/2015 for

more details.

Reference ID: 3855123



e The sponsor proposed a nomogram based on different weight tiers for ease of dosing in clinical
practice to reduce potential dosing errors. In the clinical pharmacology review dated
07/20/2015, the OCP review team concluded that the nomogram based dosing is acceptable.
However, since the clinical team considers that the weight based dosing with 3/2/2 mg/kg can be
administered accurately in clinical practice, the OCP review team agrees to go without a

nomogram.

e The nomogram as developed by the sponsor was based on the 3/2/2 mg/kg regimen applied to
the highest weight in each weight tier. It should be pointed out that this was done to avoid
underdosing in any patient because efficacy of doses lower than 3/2/2 mg/kg has not been
determined. Based on the proposed weight tiered nomogram, the mean simulated systemic
exposure was 30% higher that the weight based dosing (3/2/2 mg/kg), which the sponsor
considers acceptable based on the overall safety data for aprepitant in adults. There appears to be
significant overlap in the distribution of exposures between nomogram-based dosing compared
to weight-based dosing. In addition, the mean exposure in adult cancer patients is ~2- fold higher

than pediatric exposures.

Reference ID: 3855123
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Clinical Pharmacology Review Addendum

NDA 21549/S-025; 207865

Submission Date 03/04/2014

Drug Emend (aprepitant)

Submission Type; Code Pediatric Supplement

Indication Prevention of CINV in children 6 months to 12
years(NDA 21549/S-025 Emend Capsules %
children 12 ®ONDA 207865 Emend Powder

for Suspension for children 6 months to 12 years)

Applicant Merck Sharp & Dohme

OCP PM Review Team Jian Wang, Ph.D., Nitin Mehrotra, Ph.D.
OCP CP Review Team Elizabeth Shang, Ph.D. Sue-Chih Lee, Ph.D.
Summary

When review issues related to human factor studies for the aprepitant suspension precluded
approval of the suspension formulation in pediatrics less than 12 years, the Clinical
Pharmacology review team was asked to evaluate whether pharmacokinetic (PK) data
supported modifying the proposed pediatric dosing for the aprepitant capsule to include
pediatric patients less than 12 years who weighed at least 30 kg since their weight based
dose for the suspension formulation is equivalent to the adolescent (and adult) dose.

In the phase 3 efficacy trial, pediatric patients less than 12 years who weighed at least 30 kg
received oral suspension. However, the oral suspension formulation failed the human factor
studies, which precluded approval of the suspension. The review team raised the question
whether the capsule formulation could be used in patients less than 12 years who weighed at
least 30 kg and can swallow oral capsules.

There was no dedicated relative bioavailability study comparing the oral suspension and
approved oral capsule formulation. Furthermore, the PK sampling schedule in the efficacy
trial also limited the ability to assess the relative bioavailability of the two formulations
using non-compartmental analysis approach. Therefore, population PK analysis was
conducted to address this question. Please refer to the clinical pharmacology review by Dr.
Elizabeth Shang for other details of the NDA review.
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The population pharmacokinetics analysis indicated that body weight, age and dose are
significant covariates for apparent clearance, and body weight is a significant covariate for
apparent volume of distribution. The type of formulation was not found to be a significant
covariate on bioavailability. The clearance for patients aged 12 through 17 years was similar
to 16 patients aged less than 12 years who weighed at least 30 kg. The median clearance was
4.4 L/h in 48 patients aged 12 through 17 years, and 4.8 L/h in 16 patients aged less than 12
years who weighed at least 30 kg. As a result, no significant difference of aprepitant AUC
1s anticipated between the two formulations. In addition, when pediatrics less than 12 years
who weighed at least 30 kg were included with pediatrics age 12-17 years for the efficacy
analysis (see Table 1 provided by Clinical Review), the EMEND arm had better efficacy
compared to placebo for the primary and secondary endpoints.

Overall, it was recommended that the available PK data supported extending the dosing
using capsule formulation in children less than 12 years who weighed at least 30 kg.

Table 1: Efficacy Endpoint Responses for Patients Aged 12 to 17 Years and Patients
less than 12 Years Who Weighed at least 30 kg

EMEND Regimen | Control Regimen
n/m (%) n/m (%)

Patients Aged 12 to 17 Years or Body Weight > 30 kg
PRIMARY ENDPOINT
Complete Response - Delayed phase | 31/63(49.2) |  13/69(18.8)
OTHER PRESPECIFIED ENDPOINTS
Complete Response — Acute phase 35/63 (55.6) 26/69 (37.7)
Complete Response — Overall phase 22/63 (34.9) 9/69 (13.0)

*Complete Response = No vomiting or retching and no use of rescue medication.

1n/m = Number of patients with desired response/number of patients included in time point.
Acute Phase: 0 to 24 hours following initiation of chemotherapy.

Delayed Phase: 25 to 120 hours following initiation of chemotherapy.

Overall Phase: 0 to 120 hours following initiation of chemotherapy.

Note: Included in this table are 47 subjects 12 to 17 years of age (weight range 28 to 104
kg) and 16 subjects 6 to <12 years of age (weight range 30 to 63 kg) in the EMEND
regimen group. The control regimen group includes 48 subjects 12 to 17 years of age
(weight range 33 to 135 kg) and 21 subjects 6 to <12 years of age (weight range 30 to 66
kg). The subset of 37 subjects aged 6 to <12 years and weighing >30 kg represents 44% of
the total number (84) of subjects aged 6 to <12 years included in the efficacy analysis. All
subjects aged 12 to 17 years are included here.
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CLINICAL PHARMACOLOGY REVIEW

NDA

21549/S-025
(Efficacy Supplement)

207865

Submission Dates

7/28/2014, 4/9/2015, 5/20/2015,

3/26/2015, 4/9/2015, 5/20/2015,

6/30/2015 6/30/2015
Brand Name Emend Emend
Generic Name Aprepitant Aprepitant
Indication Prevention of acute and delayed CINV Prevention of acute and delayed
MEC and CINV HEC in pediatric patients | CINV MEC and CINV HEC in
12 »E pediatric patients 6 months to less
than 12 years
Formulation Oral capsule Powder forsuspension
Strengh 80 and 125 mg (already marketed) 125 mg powder for suspension to
be reconstituted with 4.6 mL
water to a concentration of 25
ek M/mL -
Proposed Dosing
Review Prioity Standard with Major Amendment | Fast track. priority
Applicant Merck
OCP Division Clinical Pharmacology 3
Clinical Division DGIEP (OND-180)
Reviewer: Elizabeth Shang, Ph.D., R.Ph.
Team Leader Sue-Chih Lee, Ph.D.
Pharmacometrics Jian Wang, Ph.D.
Reviewer
Pharmacometrics Nitin Mehtroa, Ph.D.

Team Leader

Reference ID:
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1 Executive Summary

1.1 Background

These two NDAs were submitted to fulfill PREA PMRs. The sponsor is seeking the
marketing approval for Emend oral capsules in pediatric patients 12 # and oral
suspension for 6 months to 12 years old with chemotherapy induced nausea and vomiting

(CINV). Supporting studies in patients < 12 years were conducted with a new age
appropriate formulation which is an oral suspension ﬁ

1.2 Recommendation

The Office of Clinical Pharmacology has reviewed both applications and found them
acceptable from a clinical pharmacology perspective.

1.3 Summary of Clinical Pharmacology Findings

1.3.1 Age-appropriate pediatric formulation
EMEND™ capsule formulation, which is already approved for adults, involves

1.3.2 Pediatric Dosing Recommendation

The proposed dosing regimens as shown below are acceptable from a clinical pharmacology
perspective.

Adolescents (aged 12 ' The recommended dose of capsules of EMEND is 125 mg
orally on Day 1 and 80 mg orally on Days 2 and 3.

Children (aged 6 months to less than 12 years): The recommended dose of EMEND for oral
suspension

Clinical Pharmacology Review
NDA 21549 S25
NDA 207865
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b) @

For adolescents, the dose is recommended based upon the acceptable efficacy and safety
results from the pivotal Phase 3 study P208 even though the systemic exposures (Cmax and
AUC) are lower in adolescents receiving the same dosing regimen as the healthy adults
(Study P067) and adult cancer patients (Study P051). The complete response rate in the
delayed phase defined as no vomiting or retching and no use of rescue medication, the
primary efficacy endpoint, was 51.1% in the aprepitant treatment group comparing to 10.4%
in the control group.

For children aged 6 months to less than 12 years, the proposed nomogram dosing per each
weight band was not used in any of the clinical studies where a mg/kg weight based dosing
regimen was implemented. However, the simulated systemic exposure from nomogram
dosing is only 30% higher than the observed exposure from the weight based dosing regimen
while the range of exposure between the two regimens were overlapping due to the
variability. Thus, the 30% difference was not considered clinically relevant. Furthermore,
the range of exposures largely overlapped with exposures achieved in adults with higher
variability observed in the pediatric exposures. In addition, the mg/kg weight-based dosing
used in Phase 3 study P208 resulted in acceptable efficacy and safety. The overall complete
response rate in the delayed phase was 50.5% in the aprepitant treatment group comparing to
33.3% in the control group. Subgroup analysis showed that the complete response rate in the
delayed phase was similar across the three different age groups ranging from 46.3% to 55.6%
(6 months to < 2 years old, 2 years to < 6 years, and 6 years to < 12 years) in aprepitant
treatment group. In all three age groups, the response rates were better than those in control
group. For details, refer to Dr. Karyn Berry’s Clinical Review.

2 Question Based Review
2.1 General Attributes/Background

2.1.1 What pertinent regulatory background or history contributes to the current
assessment of the clinical pharmacology of Emend® in pediatric patients?

This submission is to fulfill PREA PMRs (PMR#1395-7 and 331-1) for Emend oral dosing
regimen. The sponsor does not seek pediatric exclusivity for oral Emend, and this
submission is not intended to fulfill the Written Request.

Clinical Pharmacology Review
NDA 21549 S25
NDA 207865
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The original NDA (021549) for Emend oral capsules was approved on March 27, 2003.
Two PREA PMRs were issued:

o PMR 1395-7: Deferred pediatric studies in patients 2 years to 17 years of age for
the prevention of acute and delayed nausea and vomiting associated with initial and
repeat courses of highly emetogenic cancer chemotherapy, including high-dose
cisplatin.

o 331-1: Deferred pediatric study under PREA for the use of Emend (aprepitant) in
the prevention of nausea and vomiting associated with initial and repeat courses of
moderately emetogenic cancer chemotherapy in pediatric patients 6 months to less
than 17 years of age.

2.1.2 What is the formulation of the drug product as it relates to clinical
pharmacology and biopharmaceutics review?

To support the use of aprepitant in pediatric patients younger than 12 years of age, an age

appropriate formulation i.e. oral suspension, was developed. Each pouch of EMEND for oral

suspension contains 125 mg of aprepitant which is to be suspended in 4.6 mL of water giving

a final concentration of 25 mg/mL. In clinical trials in patients younger than 12 years old,

the oral suspension was administered.

To support the use of aprepitant in pediatric patients 12 to 17 years old, approved oral
capsules were studied for its efficacy and safety in this age range.

2.1.3 What are the proposed dosage(s) and route(s) of administration?

Adolescents (aged @@ The recommended dose of capsules of EMEND is 125 mg
orally on Day 1 and 80 mg orally on Days 2 and 3.

Children (aged 6 months to less than 12 years): The recommended dose of EMEND for oral
suspension N

(b) 4

Clinical Pharmacology Review
NDA 21549 S25
NDA 207865
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2.2 General Clinical Pharmacology

2.2.1 What are the design features of the clinical pharmacology and clinical studies
used to support dosing or claims?

Clinical studies conducted in pediatric patients with CINV are shown in Table 1.
Study P134 and P097 contain PK data. Pivotal phase 3 study P208 does not have PK data.

Clinical Pharmacology Review
NDA 21549 S25
NDA 207865
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Table 1. List of the clinical trials conducted in pediatric patients with CINV

aprepitant for the
prevention of
nausea and
vomiting
associated with
emetogenic
chemotherapy in
adolescent
patients,

% 3 doses) IV

Days 3 and 4: dexamethasone 8mg PO

Cycle 1 —Part IT

Open-label Aprepitant Regimen

Day 1: aprepitant 125mg capsule PO + ondansetron (0.15
mg'kg x 3 doses) IV + dexamethasone 8mg, PO

Days 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

Optional Cycles 2-10

Day 1: aprepitant 125 mg capsule PO + ondansetron (0,13
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

Day 4: dexamethasone 4 meg PO

Trial ID Phase Country Trial Title (i];]s:gln Dosing regimen Trial population Subject exposure
2006-005515- |1 Australia, A Multi-center, | Multi- Part IA: Subjects 12-17 vears of age. Day 1: 115 | Males/females Age: | Part 1A
10 Brazil, Open-label, 5- | center, mg IV fosaprepitant with IV ondansetron £IV birth to 17 years of | Three day regimen (fosaprepitant
[Ref. 5.3.3.2: 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 I'V ondansetron =IV dexamethasone. | receive moderately | and 3. along with ondansetron): 12
France, Pharmocokinett or highly subjects
Germany, cs, Safety, and Part IB: Subjects 12-17 years of age. Day 1: 150 emetogenetic
Hungary, Tolerabihity of mg [V fosaprepitant with IV ondansetron £IV chemotherapy or a PartIB
Israel, Aprepitant and dexamethasone. chemotherapy Single day regimen of
Mexico, Fosaprepitant regumen not fosaprepitant: 11 subjects
Norway, Dimeglumine in Part ILA: Subjects <12 years of age. Day 1: Oral | previously tolerated
Peru, Poland, | Pediatric aprepitant dose equivalent to 80 mg n adults with | due to nausea and/or | Part IIA
Spaim, Patients IV ondansetron IV dexamethasone. vomiting for a Smgle day regimen of aprepitant:
Sweden, Receiving documented 19 subjects
Switzerland, | Emetogenic Part IIB: Subjects <12 vears of age. Day 1: Oral malignancy.
USA Chemotherapy aprepitant dose equivalent to 125 mg in adults with Part IIB
IV ondansetron IV dexamethasone. Single day regimen of aprepitant:
19 subjects
Part ITI: Subjects <12 years of age. Days 1-3; IV
ondansetron =IV dexamethasone. Part ITI
Three day reginen of
Part IV: Subjects <12 years of age. Day 1: Oral ondansetron: 19 subjects
aprepitant at a dose equivalent to 125 mg in adults
with IV ondansetron + IV dexamethasone. Days 2 Part IV
and 3: Oral aprepitant at a dose equivalent to 80 mg Three day regimen of aprepitant:
in adults with IV ondansetron = IV dexamethasone. 20 subjects
Part V: Subjects 6 months to <12 years of age. PartV
Day 1: IV fosaprepitant at a dose equivalent to 150 Single day regimen of
mg i adults with IV ondansetron +IV fosaprepitant: 23 subjects
dexamethasone.
Trial ID Phase | Country Trial Title Trial design Dosing regimen Trial population | Subject exposure
0869-097 m Australia, | A Randomized. |Randomized, | Cycle1-Partl Male and female | Cyele 1
Brazil, double-blind. Double-Blind. | Aprepitant Regimen adolescent patients | Aprepitant
[Ref. 5.3.5.1: 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 Condueted 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 regimer.
examine the Blinding Standard Therapy
safety. Conditions Day 1: dexamethasone 16 mg PO + ondansetron (0.15
tolerability, and mgkg x 3 doses) IV
efficacy of Day 2: dexamethasone § mg PO + ondansetron (0.15 mg/kg

Reference ID: 3794566
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80 mg)

Optional Cycles 2-6
Patients 12-17 vears of age
Day 1: aprepitant 125 mg capsule PO + ondansetron
Days 2 and 3- aprepitant 80 capsule PO

" < 12 vi -
Day 1: aprepitant PES: 3.0 mg/kg (up to 125 mg) + ondansetron
Days 2 and 3. aprepitant PFS: 2.0 mg/kg (up to 80 mg)

Trial ID Phase |  Country Trial Title Trial design Daosing regimen Trial population ;::{:;
2011-000651- | III Worldwide | A Phase III Randonuzed, Cycle 1 Males/females Cycle 1
16 Randomized, Double-Blind. Aprepitant Regimen Age: 6 months to | Aprepitant
[Ref 5351 Double-Blind, Active Patients 12-17 vears of age 17 years regimen:
P208] Active Comparator- Day 1 aprepitant 125 capsule PO + ondansetron (Zofran™) scheduled to 152 pts
Comparator- Controlled Days 2 and 3 aprepitant 80 capsule PO recerve
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™) mahignancy.
Blinding Conditions Days 2 and 3: aprepitant PFS: 2.0 mg/kg (up to 80 mg)
Conditions, to
Examune the Control Regimen
Efficacy and Patients 12 — 17 vears of age:
Safety of Day 1: matchung placebo for aprepitant 125 mg capsule PO +
Aprepitant for ondansetron (Zofran™)
the Prevention of Days 2 and 3. matching placebo for aprepitant 80 mg capsule PO
Chemotherapy-
Induced Nausea Patients <12 years of age:
and Vonuting Day 1: matchmng placebo for aprepitant PFS: 3.0 mg/kg (up to 125 mg)
(CINV) 1n + ondansetron (Zofran™)
Pediatric Patients Days 2 and 3 matching placebo for aprepitant PFS: 2.0 mg/kg (up to

In addition, the sponsor also submitted a clinical study (P148) containing PK data in patients
less than 12 years with post-operative nausea and vomiting (PONV) given oral suspension
®@  The PK data were used in population PK analysis.

Reference ID: 3794566
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Table 2. Composition of EMEND™ Capsules and EMEND™ for Oral Suspension
Formulations

Component Function mg/ mg/ mg/
40mg | 80mg | 125 mg
capsule | capsule | capsule

Aprepitant
Aprepitant Active 4000 | 8000 [ 1250
Ingredient

Hydroxypropyl

Cellulose ®@

Sodium Lauryl
Sulfate

[Sucrose

Microcry
Cellulose
Lactose

Gelatin Capsule

Source data: Table 2.7.1:1, Summary of biopharmaceutic studies/associated analytical methods

As the sponsor is not seeking indication of PONV in this submission, individual study review
of this study is not conducted in this review cycle.

2.2.2 Exposure-Response Evaluation

2.2.2.1 What are the characteristics of the exposure-response (E-R) relationships (dose-
response, concentration-response) for efficacy and safety?

E-R analysis was not performed no systemic exposure data were evaluated in the pivotal
phase study P208. The E-R relationship for efficacy and safety are not assessed in adult in
the original NDA 21549.

2.2.2.2 Is the proposed fixed dose in 12-17 year pediatrics and body weight based dosing
for pediatrics 6 month to 12 years appropriate?

Yes, for adolescents, the proposed dose is appropriate and is recommended based upon the
acceptable efficacy and safety results from the pivotal Phase 3 study P208 even though the
systemic exposures (Cmax and AUC) are lower in adolescents receiving the same dosing
regimen as the healthy adults (Study P067) and adult cancer patients (Study P051). See

Clinical Pharmacology Review
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Figure 1 in Appendix 2 — Pharmacometrics Review. The complete response rate in the
delayed phase defined as no vomiting or retching and no use of rescue medication, the
primary efficacy endpoint, was 51.1% in the aprepitant treatment group comparing to 10.4%
in the control group.

For children aged 6 months to less than 12 years , the proposed nomogram dosing per each
weight band was not used in any of the clinical studies where a mg/kg weight based dosing
regimen was implemented. However, the simulated systemic exposure from nomogram
dosing is only 30% higher than the observed exposure from the weight based dosing regimen
while the range of exposure between the two regimens were overlapping due to the
variability. Thus, the 30% difference was not considered clinically relevant. In addition, the
mg/kg weight-based dosing used in Phase 3 study P208 resulted in acceptable efficacy and
safety across various age groups (Table 3).

Table 3. Number (%) of Patients With Complete Response in the Delayed Phase by
Subgroup and Treatment Group - Cycle 1 (Intent to Treat Population)

Aprepitant Regimen Control Regimen
n/m (%) /m (%)
Age Group
6 months to <2 years 9/19 (47.4) 4/16 (25.0)
2 years to <6 years 25/45 (55.6) 16/43 (37.2)
6 years to <12 years 19/41 (46.3) 14/43 (32.6)

The systemic exposures obtained with the weight-based dosing regimen in patients 6 months
to 12 years and the fixed dosing regimen in adolescents are on the plateau of the established
exposure-response relationship for striatal NK-1 receptor occupancy in healthy adults. This
observation provides supportive evidence for the adequacy of the proposed dosing regimen
from a receptor occupancy perspective. However, it is worth noting that the relationship
between NK-1 receptor occupancy and the primary efficacy endpoint of complete response in
the delayed phase is unknown.

2.2.3 What are the pharmacokinetic characteristics of aprepitant in pediatric patients
with CINV?

The systemic exposures (Cmax and AUCO0-24) on Day 1 following the treatment with a
three-day regimen were presented in Table 4 below. The adolescents received 125, 80, and
80 mg on Days 1, 2 and 3, respectively. Children 6 months to less than 12 years old received
3, 2, and 2 mg/kg on Days 1, 2, and 3, respectively. Refer to Individual Study Review
(Appendix 1) for other parameters such as concentrations at 24 hours after 2™ and 3" day
doses.
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Table 4. Mean (%CV) Cmax and AUC in Pediatric Patients with CINV following
administration of oral aprepitant on Day 1
Age Group | Study ID Dose Formulation | Cmax | AUCO0-24hr

(years) Day 1 (ng/mL) | (hr*ng/mL)

N) (CV%) (CV%)
05-2 1810 21000
(N=6) (29 (56)

2-6 P134 3 mg/kg | Suspension 1840 17300
(N=6) Part IV (51) (29)
6—12 1800 24400°
N=7) (89) (65)
12-17 P097 125 mg Capsule 1269 16649
(N=18) (60) (43)
YN=6

2.3 Intrinsic factors

2.3.1 Effect of Age, weight, Sex, Race

Body weight and age are significant covariates for apparent clearance and apparent volume
of distribution. Therefore, proposed nomogram dosing per each weight band is reasonable.
None of the other factors (sex and BMI) was found to have a significant association with the
aprepitant PK parameters that would indicate a clinically relevant effect on aprepitant
exposure. About 73 of the patients were Caucasians in the study while 17% patients were of
multi-ethnic region making assessment of race as a covariate not feasible.

2.4 General Biopharmaceutics

2.4.1 What is the relative bioavailability of the proposed to-be-marketed formulation

to the pivotal clinical trial?

No dedicated study was conducted to assess the relative bioavailability &

®®  No capsule was given to patients aged 6 months to 12 years.
The capsules were administered to 12 to 17 year olds (Study P097) o
mg) was also used in the 12 to 17 year olds in a different part of Study P134, however, it was
given on Day 2 and Day 3 following Day 1 fosaprepitant IV administration. ®®

2.4.2 Whatis the food effect?
Approved EMEND™ oral capsules may be administered with or without food. No food
effect study was conducted using the oral suspension. Study P208 was conducted without

providing specific meal instructions yet achieved satisfactory clinical efficacy and safety.
Thus, the food effect, if it exists on oral suspension, is not clinically important.
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2.4.3 Did the sponsor use the to-be-marketed formulation in the pivotal clinical trials?
Is there any change in formulation during product development?

Yes, to-be-marketed oral suspension formulation (125 mg ~ ®®) was used in the pivotal

phase 3 clinical trial (P208). No formulation change has occurred during the drug

development for this product.

Clinical Pharmacology Review
NDA 21549 S25
NDA 207865

Reference ID: 3794566



p. 13/46

3 Labeling Recommendations

Labeling revisions are ongoing. Please refer to the final approved labeling when available.
Detailed recommendations will be sent to the sponsor regarding the correct formatting and
organization as well as the content related to Highlights, Dosage and Administration, Drug
Interactions, Specific Populations as well as Clinical Pharmacology sections of the PLR
labeling. The following labeling language different from sponsor’s original proposals is
recommended by OCP o

e 12.3 Pharmacokinetics
Age: Pediatric Population
The results will be limited to adolescents 12 to 17 years old only because only
capsules will be approved during this review cycle..
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4 Appendices
4.1 Appendix 1 — Individual Study Review

4.1.1 Study P097

Title: A Randomized, Double-Blind, Placebo-Controlled, Parallel-Group Study, Conducted
Under In-House Blinding Conditions, to Examine the Safety, Tolerability, and Efficacy of
Aprepitant for the Prevention of Chemotherapy-Induced Nausea and Vomiting Associated
With Emetogenic Chemotherapy in Adolescent Patients.

Study Design: This is a randomized, double-blind, controlled with parallel design study in
adolescent patients aged 12 to 17 years old. Approved aprepitant capsules were used. The
protocol had 2 parts:

e Part One had 2 components with 2 dosing regimens: standard therapy regimen and
aprepitant three-day regimen. The first component focused on the first cycle (Cycle 1)
of chemotherapy. The second component consisted of an optional open-label
multiple-cycle extension for up to 9 subsequent cycles of chemotherapy (maximum of
10 cycles total). All patients received aprepitant during the multiple-cycle extension.

e Part 2, which was not blinded, had 2 components with 1 dosing regimen: aprepitant
three-day regimen in both Cycle 1 and in the multiple-cycle extension. As in Part One
of the protocol, the first component focused on the first cycle (Cycle 1) of
chemotherapy and the second component focused on the multiple-cycle extension for
up to 9 subsequent cycles of chemotherapy (for a maximum of 10 cycles total).

Reviewer’s comment: All the patients in the study were administered either aprepitant or
ondansetron as well as dexamethasone. See treatment group below. Apprepitant placebo was
given to maintain blinding.

Treatment groups:
e Aprepitant three-day regimen = Aprepitant 125 mg P.O. on Day 1 and 80 mg once
daily on Days 2 and 3 plus ondansetron (0.15 mg/kg x 3 doses) IV on Days 1 and 2
and dexamethasone 8 mg P.O. on Day 1 and 4 mg P.O. once daily on Days 2 to 4.
e Standard therapy regimen = Ondansetron (0.15 mg/kg x 3 doses) IV on Days 1 and 2
plus dexamethasone 16 mg P.O. on Day 1 and 8 mg P.O. once daily on Days 2 to 4.
Pharmacokinetic analysis:
Blood samples for PK were collected in Cycle 1 for 72 hours at: predose (-2 hours), 1
(immediately prior to chemotherapy infusion), 2, 3, 4, 8, 12, 24, 48 (Day 2), and 72 (Day 3)
hours.

Bioanalytical method: The method used in this study (DM-3590) was previously used to
support the original NDA for aprepitant oral capsules. Refer to original NDA review.

Pharmacokinetic Results:
Demographics
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Baseline Patient Characteristics by Treatment Group

Aprepitant Triple Therapy Standard Therapy Total
(N =32) (N=18) (N =50)
il (%) n (%0) n (%)
Gender Female 8 (25.0) 6 (33.3) 14 (28.0)
Male 24 75.0) 12 (66.7) 36 (72.0)
Age (years) 11 And Under 0 (0.0) 1 (5.6) 1 (2.0)
12 to 14 13 (40.6) 8 (44.4) 21 (42.0)
15t0 17 17 (53.1) 9 (50.0) 26 (52.0)
Over 17 2 (6.3) 0 (0.0) 2 (4.0)
MEAN 15.0 14.6 14.9
SD 1.73 1.91 1.79
MEDIAN 15.0 14.5 15.0
RANGE 12- 19 11- 17 11- 19
Race Black 4 (12.5) 4 (22.2) 8 (16.0)
Hispanic American 8 (25.0) 3 (16.7) 11 (22.0)
Multi-Racial 5 (15.6) 3 (16.7) 8 (16.0)
Native American 1 (3.1) 0 (0.0) 1 (2.0)
White 14 (43.8) 8 (44.4) 22 (44.0)

Source data: Table 10-5, Clinical study report of P097.

Summary of PK parameters
Descriptive Summary of the PK parameters estimated by non-compartmental analysis is
shown below:

AUCO0-24hr | CMAX | C24 C48 C72 TMAX

(hr*ng/mL) | (ng/mL) | (ng/mL) | (ng/mL) | (ng/mL) | (hour)
N 18 18 9 8 16 18
Mean 16648.5 1268.6 5124 624.7 595.8 -
SD 71433 763.7 250.6 472.4 549.2 -
%CV 42.9 60.2 48.9 75.6 922 -
Median 17133.0 1251.1 448.2 499.8 499.2
Min - - - - - 2
Max - - - - - 24.05

Source data: Reviewer’s analysis based upon individual parameters submitted.

A cross study comparison to those from healthy adult subjects who had same three-day
regimen (Study P067 previously conducted to support the original NDA) was performed.
The Cmax and AUCO0-24hr in adolescents were 24% and 30% lower than those in healthy
adult subjects. See the table and figure below.
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Geometric Mean Geometric Mean Ratio
Adolescent Healthy Adult - L
o o o Adolescent Patients
Pharmacokinetic Patients Subjects .
o N Healthy Adult Subjects
Parameter (N=18) (N=12) (90% (,U+
(95% CI) (95% CI) ’
AUC g.24m) 18 14318.4 19455.8 0.74
(ng*hr/mL) (11106.7, 18458.9) | (14254.1, 26553.1) (0.53, 1.03)
Crnx 18 1070.1 1539.2 0.70
(ng/mL) (828.0, 1383.0) (1124.2, 2107.2) (0.50,0.97)
Car 9 449.7 554.1 0.81
(ng/mlL) (327.0,618.6) (420.4, 730.3) (0.57, 1.15)
Casne g 460.5 516.0 0.89
(ng/mL) (260.1, 815.4) (323.6, 822.7) (0.49, 1.64)
Cropy 16 367.0 612.8 0.60
(ng/mL) (223.4,602.9) (345.4, 1087.1) (0.32,1.12)
" Based on least squares estimate from an ANOVA performed on natural log-transformed values.

Source data: Table 11-1, Clinical Study Report of P097.

Mean Plasma Concentrations of Aprepitant in Adolescent Patients
And Healthy Adult Subjects Following a 3-day Aprepitant Regimen

1600
i —=—  Adolescent Patients (N=18)
—C—  Healthy Adult Subjects (N=12)

-

N

o

o
|

-
N
o
o
|

-
o
o
o
|

800

600

400 —

200

Plasma Concentration of Aprepitant (ng/mL)

Time (hours)
Source data: Figure 11-1, Clinical Study Report of P097

Reviewer’s comments: The systemic exposures (Cmax and AUCO0-24hr) in adolescent
patients with CINV were lower than that in healthy adults following same three-day regimen
with oral capsules. However, this is a cross study comparison between two different
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populations with different ages and health status. A more comprehensive exposure
comparison was made via population PK analysis on pooled data including this study. Refer
to Population PK review in Appendix 2.

4.1.2 Study P134

Title: A Multi-center, Open-label, 5-Part Study to Evaluate the Pharmocokinetics, Safety,
and Tolerability of Aprepitant and Fosaprepitant Dimeglumine in Pediatric Patients
Receiving Emetogenic Chemotherapy

Study Design: A multi-center, open-label, 5-part study to evaluate pharmacokinetics, safety,
and tolerability of oral aprepitant and intravenous fosaprepitant dimeglumine. Eligible
patients were male and female, birth to 17 years of age and scheduled to receive moderately
or highly emetogenic chemotherapy or a chemotherapy regimen not previously tolerated due
to nausea and/or vomiting for a documented malignancy. The oral formulation used in this

: ®) @
study was suspension .
Study Schematic
|
Part IA - 3 day 12-17 yo. | 6-<12y0 2-<Gyo Partll” -1 day
Fosaprepitant 115mg Part I_Steu A 1 Part [l Stap A Part Il Step A Aprepitant
Aprepitant: 80/80 mg iz | sz ] Step A: B0mg dose equivalent
L PK enalysis & possible .L .|.; Step B 125 mg dose equivalent
dose acjusiment l l
1
- 12-17 yo. G-<12yo 2-<fiyo fime-<2yo
Part1B - 1 day Part | Step B : Part Il Step B Part 11 Step B Part Il Step A
Fosaprepitant: 150 mg n=10 | n=5 n=5 n=5
1
|
I Bm.o.- <2 yo. birth - <6 m.o.
I Part Il Stop B fallaens
| n=5 n=6
|
| b
Parts | & Il {including PIK analysis) | PH analysis & possible >
must be completen priar o | dnse Admsment RN
indiating Fart 1llin each age groug | F. "_56“’” %
birth 1o <12 years | L
S E S S IS S f__
6-412yo. 2-26y0 Bmo -<2yo birth -1 yr.
Partlil 7 Part IIl Part IIl Part IIl Part 111
Ondansetron n=6 n=6 n=6 n=g§*
Part VT =3 day G- <12 yo. 2-<By.0. 6m.o. - <2 y.o. birth — 1 yr
Aprepitant : 125mg or equivalent P:EGIJ Pi:‘;v Pizsu F'::‘tva

Aprepitant : 80/80mg or equivalent

6-<12yo 2-<Byo Bmao -<2y.0
Part V' —1 day Part v Part v Part v
Fosaprepitant: 150 mg or equivalent n=6 n=6 n=6

T Patients in Part II Steps A and B =6 months old were expected to be unique patients. Patients in Parts III.
IV, and V were expected to be the same patients undergoing subsequent rounds of chemotherapy.

I Enrollment in the birth to 1-year cohort info Parts IIT and IV for dexamethasone evaluation were expectad to
include approximately 2 patients each from the following age groups: birth to 2 months. 2 to 4 months. 4 to 8
months. and 8 to 12 months.

Note: Patients <1 year in the 6-month to 2-year cohort may have had dexamethasone PK samples obtained (as
applicable) but they were not required to do so; none were collected. Shaded cohorts were not enrolled.
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Treatment groups summarized by the reviewer:

Age range (yr)
Part | Step | Route | Dose on Day 1 | Regimen Dose on 12t017 | 6to12 | 2to6 | 0.5to 2
Days 2 and 3
I A vV 115 mg 3-day 80 N
I B IV 150 mg 1-day — N
v - v 3mg/kg 1-day - N N N
Im| A PO 47 mg/m"* 1-day = \ N \f
I B PO 74 mg/m™** 1-day — N N vV
I B PO 1.3 mg/kg 1-day = \f
v | - PO 3mg/kg 3-day 2 mg/kg N N vV
v -- v 3mg/kg 1-day - N N N
I Ondansertron control group; no EMEND given \: age group dosed

* The dose was about 2 mg/kg for the age group.
** The dose was about 3 mg/kg for the age group.

Reviewer’s comment: Only PK data from PO aprepitant regimens (Part II and IV) are
reviewed here as they are relevant to the approval of oral suspension in this NDA.

Pharmacokinetic analysis:
Blood samples for PK following oral dosing were collected in Cycle 1 for 72 hours at:

predose, 1.5, 3. 4, 6, 8, 24, 48 (Day 2), and 72 (Day 3) hours.

Bioanalytical method and results: Aprepitant (MK-0869) was measured by an adequately
validated high performance liquid chromatography with tandem mass spectrometric detection
(HPLC-MS/MS) with acceptable accuracy and precision. The lowest limit of quantification
(LLOQ) was 10.000 ng/mL. The detection ranged from 10.000 to 2500.000 ng/mL.
[Triazolone-13 C2,15N3] MK-0869 is used as an internal standard.

The method (09BASMO032V?2) used in this study was modified based upon a previous (DM-
3590) method used to support the original NDA for aprepitant oral capsules. The assay
procedures have the same LLOQ of 10.000 ng/mL. There were minor differences in sample
volume, sample extraction, internal standard, linear range and detection conditions.

The major analytical characteristics of this modified method are presented below.
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N Mean (%)

Intra-day Accuracy with Quality Control Samples® 5 99.6—103.7
Intra-day Precision (CV) with Quality Control Samples® 5 1.2-2.0
Inter-day Percent Difference with Calibration Standards® 9 -3.0-2.3
Inter-day Precision (CV) with Calibration Standards® 9 1.3-3.9
Inter-day Accuracy with Quality Control Samples® 18 92.6-95.9
Inter-day Precision (CV) with Quality Control Samplesb 18 42-52
Absolute Matrix Effect” 6 99.4 —103.0
Accuracy of Dilution Integrity (25.000 ng/mL, 20X)* 5 97.5
Precision (CV) of Dilution Integrity" 5 1.2
Percent of Nominal of Reinjection Integrity of Quality Controls after 3 5 28-22
Days Stored at 8 °C* -t
Precision (CV) of Reinjection Integrity of Quality Controls after 3 Days 5

a s 1.0-2.6
Stored at 8 °C
Difference from Control for Quality Control Samples after 3 Freeze 5 07-23
(at -20°C)/Thaw Cycles’ T
Precision (CV) of Quality Control Samples after 3 Freeze (at -20°C)/Thaw c 1.0-2.0
Cycles® T
Difference from Control for Quality Control Samples after Room 3 15-1.1
Temperature Storage for 19 Hours® T
Precision (CV) of Quality Control Samples after Room Temperature

a 3 0.2-23
Storage for 19 Hours
Difference from Nominal for Processed Samples Assayed after 3 Days 5 3760
Stored in the Autosampler® ) - )
Precision (CV) of Processed Samples after 3 Days Stored in the 5 1.0-26
Autosampler” T
Difference from Initial of Long-Term Storage Stability Quality Control . 55_76
Samples (106 Days): -20°C i T
a Data from assay validation report 09BAS0015 B [appended to the bioanalytical report
for Protocol 148]
® Representative data from the bioanalytical report for Protocol 148 (Approximately 450 samples
analyzed in 9 runs, & (‘)Study No. 09BAS0075)

Pharmacokinetic Results:
Demographics:
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Part I1
Aprepitant (80 mg eq.) Regimen (Step A) Aprepitant (125 mg eq.) Regimen (Step B)
n (%) n (%)
Subjects in population 19 19
Gender
Male 7 (36.8) 6 (31.6)
Female 12 (63.2) 13 (68.4)
Age (Months)
6 months to <2 years 5 (26.3) 6 (31.6)
2 to <6 years 8 (42.1) 7 (36.8)
6 to <12 years 6 (31.6) 6 (31.6)
Mean 54.8 58.6
SD 416 456
Median 50.0 43.0
Range 6to 142 6to 126
Race
Multi-Racial 0 (0.0) 2 (10.5)
White 19 (100.0) 17 (89.5)
Ethnicity
Hispanie Or Latino 2 (10.5) 4 (2L.1)
Not Hispanie Or Latino 17 (89.5) 15 (78.9)
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Part IV
Aprepitant Regimen
(Part IV)
n (%)
Subjects in population 20
Gender
Male 7 (35.0)
Female 13 (65.0)
Age (Months)
6 months to <2 years 7 (35.0)
2 to <6 years 6 (30.0)
6 to <12 years 7 (35.0)
Mean 51.8
SD 38.0
Median 41.0
Range 9to 113
Race
Asian 1 (5.0)
Black Or African American 0 (0.0)
Multi-Racial 11 (55.0)
White 8 (40.0)
Ethnicity
Hispanic Or Latino 10 (50.0)
Not Hispanic Or Latino 10 (50.0)

Summary of PK parameters — Part 11
Patients received single oral dose of either 47 mg/m” or 74 mg/m”.

The descriptive statistics of the PK parameters estimated by non-compartmental analysis in
different age bands (6mon - 2yr, 2-6 years, 6 to 12 years) receiving 47 mg/m? dose were
provided in the table below.
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Crgax Tuax [ Cotme Coote [y CLT AUC ). 340 AUC) sp1y AUC 70 AUC..
(ng/ml) (hry (ng/mL} (ng/mL) (ng/mL) (hr) (ml ) (r*ng/ml) (r*ng/ml) (hr*ng/ml) (hr*ng/ml)
6-Month- to =2-Year-Olds
N 5 5 5 5 5 5 5 5 5 5 5
AM 1930 233 480 523 - 7.28 1200 20000 24500 25000 25100
sD 1000 1.16 253 63.8 - 1.47 1080 TEI0 9930 10200 10400
Min 731 1.50 41.0 BLQ BLQ 5.22 590 G460 G950 G950 6770
Median 1840 1.58 533 38.3 BLQ 7.79 725 23400 28500 29400 29500
Max 3320 4.07 659 162 15.3 .84 3120 26100 31200 31400 31700
"CV%% 51.9 499 2.6 122 - 0.2 90.4 394 40.5 40.8 41.3
HM 1480 1.97 160 - - 7.02 828 15300 17700 17900 17700
P“‘:E 1120 0.76 803 - - 165 341 16300 22700 23500 24200
GM 1710 213 345 - - 7.16 952 18000 21700 22100 22000
OV 63.7 49.27 178 - - 21.7 76.8 63.5 710 72.2 74.2
2- to <6-Year-Olds
N s s 7 7 6 6 6 s § 7 6
AM 1300 378 262 0.7 - 827 2040 16400 18900 20000 19200
sD G609 1.92 200 108 - 2.67 1050 8080 9650 11400 12700
Min 803 1.50 TR0 BLQ BLOQ 5.65 B85 B0E0 9220 9220 2990
Median 948 3.58 215 14.3 BLQ 7.34 1820 13000 17300 15200 15100
Max 2280 8.00 678 262 246 13.0 3340 29700 39100 41800 42800
"CV% 46.7 50.8 T6.5 153 - 323 51.5 49.1 510 57.3 66.3
HM 1100 3.00 169 - - 7.68 1600 13500 15500 15600 14500
P““:’dll; 416 168 131 - ~- 206 909 6120 7400 $000 7310
GM 1190 iq 209 - - 7.95 1810 14800 17000 17600 16400
*CV% 46.5 50.66 83.0 - - 0.4 S8.8 51.1 51.2 58.6 63.9
6- to <12-Year-Olds
N 6 6 6 6 6 5 s 6 6 6 s
AM 1300 5.17 365 56.6 - 9.17 2890 16000 20200 21000 21700
sD 275 1.83 477 108 - 4.00 1160 4810 10200 11500 13200
Min 853 3.00 814 BLQ BLQ 583 1430 8820 9790 9790 9520
Median 1310 5.00 171 133 BLQ T84 2710 15900 17800 17800 18100
Max 1700 8.00 1330 274 62.2 153 4310 23900 39900 43400 44300
"CV% 211 355 131 190 - 437 40.2 301 50.5 54.8 60.9
HM 1250 4.65 171 - - 8.01 2480 14700 17100 17400 17100
P‘“‘L.d[‘; 327 171 126 - - 298 1280 5610 7800 8230 9620
GM 1280 4.90 226 - - 8.54 2690 15300 18500 18900 19100
*CV% 23.0 37.12 123 - - 43.2 46.1 38 47.3 50.5 59.4
Pseudo SD = Jackknife ¢stimate of the standard deviation of the harmonic mean.
N: Number of observations: AM: Anthmetc M 5D: Standard Deviation.
BLQ = Below limit of quantitation (<10.0 ng/'mL): BLQ values have been idered as zero for caleulation of deseniptive statistics
Min: Minimum: Max: Maxinum: GM: Geometric Mean: HM: Harmonic Mean.
"CV%: Anthmetic Coefficient of Variation, where "CV% = SD/AM*100,
*CV9%; Geometric Coefficient of Variation, where *CV% = 100xsqri{exp($7)-1) and §' is the observed variance on the narral log-scale.
*: (Apparent) terminal half-life.
* Not reportable since <50% of the concentration results = Lower Limit of Quantitation (LLOGQ).

The descriptive statistics of the PK parameters estimated by non-compartmental analysis in
different age bands receiving 74 mg/m” dose (2-6 years, 6 to 12 years) or 1.3 mg/kg (6 mon
to 2 years) dose were provided in the tables below.
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Cmax Tmax Cogpr Cisnr Coow 1" CLF AUC) 241, AUC) g5, AUC) 7o AUC.,
(ng/ml) (hr) (ng/mL) (ng/mL) (ng/mL) (hr) (ml/hr) (hr*ng/ml) (hr*ng/ml) (hr*ng/ml) (hr*ng/ml)
6-Month- to <2-Year-Olds |dose=1 .3 mg/kg |
N 5 5 5 5 5 3 3 5 5 4 3
AM 659 345 89.2 -t BLQ 8.09 1680 6310 7270 8030 7770
SD 107 2289 938 Lt e 2.54 405 2040 3010 3310 4180
Min 508 1.50 BLQ BLQ BLQ 594 1220 4660 4820 5280 5210
Median 665 1.57 521 BLQ BLQ 7.42 1870 5170 5630 7230 5500
Max 795 8.00 240 41.7 BLQ 109 1960 9240 11900 12400 12600
"CV% 162 8338 105 + _t 315 241 323 414 413 539
HM 644 216 - - - 7.60 1610 5850 6470 7130 6620
Pse“sd; 114 121 - - - 223 492 1620 2150 2630 2510
GM 651 2.65 - - - 7.83 1650 6070 6830 7550 7120
*CV% 16.8 9230 - - — 314 26.7 316 39.9 41.8 52.7
2-to <6-Yem-Olds__|dose=74mg/m?2 |
N 7 7 7 7 7 4 4 7 7 6 4
AM 2100 528 400 -t BLQ 6.06 1870 23000 26800 28600 29100
SD 1170 1.97 287 -t - 3.03 1150 8390 9070 8800 11100
Min 1350 298 56.5 BLQ BLQ 3.60 1140 12200 12900 12900 12600
Median 1450 6.00 499 BLQ BLQ 5.16 1380 25300 31100 32000 33500
Max 4360 7.95 822 114 BLQ 103 3580 33000 36700 36900 36900
"CV% 554 373 1.9 t - 50.0 61.3 36.5 339 308 383
HM 1740 4.60 171 - - 515 1530 20200 23400 25200 24000
P‘e“sd[‘; 624 1.95 243 - - 213 576 8530 11200 14200 19100
GM 1890 4.94 279 - - 5.56 1670 21600 25200 27100 26900
*CV% 49.7 41.91 140 - - 49.5 558 409 41.3 40.7 54.2
6- to<12-Year-Olds _|dose=74mg/m2 |
N 6 6 6 6 6 6 6 6 6 6 6
AM 1930 3.08 460 227 BLQ 6.89 4080 22000 25500 25700 25800
SD 873 0.95 301 155 i 135 1730 9440 11200 11300 11400
Min 640 1.42 571 BLQ BLQ 4.54 2750 10800 11500 11500 11100
Median 2050 3.03 480 232 BLQ 6.96 3250 23600 27700 28000 28200
Max 3030 4.00 970 474 BLQ 8.73 6910 34400 40700 41000 41100
"CV% 453 30.7 65.4 68.4 - 19.6 425 429 44.0 44.0 44.4
HM 1480 273 213 - - 6.63 3600 18100 20700 20800 20700
psel;dg 1250 148 s61 - - 1.69 1180 9980 12100 12300 12600
GM 1720 292 349 - - 6.77 3810 20100 23100 23300 23300
*CV% 61.8 39.49 124 - -- 218 404 521 542 544 555
Pseudo SD = Jackknife estimate of the standard deviation of the harmonic mean.
N: Number of observations: AM: Arithmetic Mean; SD: Standard Deviation
BLQ = Below limit of quantitation (<-10.0 ng/mL): BLQ values have been considered as zero for calculation of descriptive statistics.
Mm: Mmmum; Max: Maxmmum; GM: Geometric Mean; HM: Harmomc Mean.
"CV%: Arithmetic Coefficient of Variation. where "CV% = SD/AM*100.
#CV%: Geometric Coefficient of Variation, where *CV% = 100xsqrt(exp(5)-1) and $? is the observed variance on the natural log-scale
*: (Apparent) terminal half-life
* Not reportable since <50% of the concentration results > Lower Linit of Quantitation (LLOQ)

The geometric means of systemic exposures (Cmax and AUCO0-24hr) in children 2 to 6 years
old were 11% and 23% higher than that in healthy adults receiving 125 mg of dose (data
from Study P067). While the geometric means of systemic exposure were 12% and 3.3%
higher in children 2 to 6 years old. The systemic exposures in children 6 months to 2 years
old were lower, presumably due to lower dose given (1.3 mg/kg). See the comparison table
made by the reviewer below.
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Table 5. Geometric mean of Cmax and AUC (Dayl) in children and adults following oral
administration of aprepitant oral suspension and 125 mg capsules, respectively

Age range Dose Median Dose (Min, Max) | Cmax (ng/mL) | AUC0-24hr
(years) converted to mg/kg (hr*ng/mL)
0.5-2 1.3 mg/kg 1.3 651 6070
(N=5)

2-6 74 mg/m’ 33 1890 21600
(N=7) (3.1,34)

6-12 74 mg/m’ 2.4 1720 20100
(N=6) (1.6,3.0)

Adults (N=12)' | 125 mg N/A 1539 19455

t Study P067

Reviewer’s comments: The comparison to adults is a cross study comparison between two
different populations with different ages and health status. A more comprehensive exposure
comparison was made via population PK analysis on pooled data including this study. Refer
to Population PK review in Appendix 2

Summary of PK parameters — Part IV
Patients received three-day oral regimen of 3/2/2 mg/kg in the study.

The descriptive statistics of the PK parameters estimated by non-compartmental analysis in
different age bands (6mon - 2yr, 2-6 years, 6 to 12 years) were provided in the table below.

Clinical Pharmacology Review
NDA 21549 S25
NDA 207865
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Cmax Tmax Coup 34" CL/F AUC) yup, Clgpy Crope
(ng/ml) (hr) (ng/mL) (hr) (ml/hr) (hr*ng/ml) (ng/mL) (ng/mL)
6-Month- to 2-Year-Olds
N 6 6 6 3 2 6 6 6
AM 1810 734 538 6.18 1910 21100 376 476
sD 925 8.28 490 4.12 962 11800 476 748
Min 550 252 537 3.09 1230 8170 BLQ BLQ
Median 1700 4.50 465 4.59 1910 19500 158 732
Max 3230 24.00 1280 10.9 2600 40800 1180 1840
"CV% 51.0 113 91.1 66.7 502 56.0 126 157
HM 1330 413 145 473 1670 16100 - -
Pseudo SD 1260 2.40 216 2.77 962 10200 -- --
GM 1590 5.13 301 536 1790 18400 -- --
*CV% 67.2 100.33 233 1.4 56.4 63.1 -- --
2- to <6-Year-Olds
N 6 6 6 5 4 6 6 6
AM 1840 4.92 279 921 2930 17300 124 120
sD 933 220 152 557 1390 5060 134 78.1
Min 1130 2.52 75.8 524 1760 10500 177 513
Median 1510 4.50 275 6.76 2660 17300 532 833
Max 3670 9.00 464 18.5 4620 24100 332 261
"CV% 50.7 446 54.4 60.4 475 293 108 65.1
HM 1590 426 191 739 2470 16000 450 209
Pseudo SD 517 1.83 198 312 1110 5380 498 473
GM 1690 457 237 815 2690 16600 715 103
*CV% 433 43.46 77.3 56.8 51.1 317 171 63.7
6- to <12-Year-Olds
N 7 7 6 4 2 6 6 7
AM 1800 6.42 711 10.8 3870 24400 673 768
SD 1610 7.84 636 4.27 553 15800 755 1110
Min 988 1.50 94.0 545 3480 11200 46.8 223
Median 1150 4.00 552 11.5 3870 18100 402 229
Max 5410 24.00 1700 14.7 4260 50900 2020 2730
"CV% 89.4 122 89.6 396 143 64.6 112 144
HM 1310 3.39 270 9.26 3830 18100 163 64.5
Pseudo SD 461 255 388 5.34 553 9330 362 91.8
GM 1470 4.32 451 10.1 3850 20800 342 201
V% 66.0 104.04 163 48.0 14.4 66.7 246 673
Pseudo SD = Jackknife estimate of the standard deviation of the harmonic mean.
N: Number of observations; AM: Arithmetic Mean: SD: Standard Deviation; HM: Harmonic Mean.
Min: Minimum; Max: Maximum; GM: Geometric Mean.
"CV%: Arithmetic Coefficient of Vanation. where "CV% = SD/AM*100.
*C'V%: Geometric Coefficient of Variation, where *CV% = 100xsqrt(exp($)-1) and S is the observed variance on the natural log-scale.
* (Apparent) terminal half-life.
C24 refers to concentration 24hr after start chemotherapy (1.e. 25hr post aprepitant administration)

The geometric means of systemic exposure (Cmax and AUCO-24hr) in children 6 months to
12 years old were comparable (< 20% difference) to healthy adults receiving 125 mg of dose
(data from Study P067). See the comparison table made by the reviewer below.
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Table 6. Geometric mean of Cmax and AUC (Dayl) in children and adults following oral
administration of 3 mg/kg and 125 mg aprepitant, respectively

Agerange | Dose Cmax AUC24
(years) (ng/mL) | (hr*ng/mL)
05-2 3 mg/kg 1590 18400
2-6 3 mg/kg 1690 16600
6-12 3 mg/kg 1470 20800
Adults' 125mg | 1539 19455

t Study P067

Reviewer’s comments: The comparison to adults is a cross study comparison between two
different populations with different ages and health status. A more comprehensive exposure
comparison was made via population PK analysis on pooled data including this study. Refer

to Population PK review in Appendix
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4.2 Appendix 2 — Pharmacometrics Review
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Summary of Findings

1.1 Key Review Questions
The purpose of this review is to address the following key question.

1.1.1 Isthe proposed fixed dose in 12-17 year pediatrics and body weight dosing for
pediatrics 6 month to 12 years appropriate?

Yes, the proposed dosing regimen is reasonable based on the following three rationales:
e PK rationale

The results of PopPK model simulation support the dosing recommendations provided
in the original application.

Adolescents (aged 12 @@ The Applicant proposed dose of capsules of EMEND
is 125 mg orally on Day 1 and 80 mg orally on Days 2 and 3, which is the same as
implemented in clinical trials for this age group.

Children (aged 6 months to less than 12 years): The Applicant proposed dose of
EMEND for oral suspension 0@ A
nomogram is proposed to mimic the weight-based dosing regimen implemented in Phase
3 (3.0 mg/kg on Day 1 followed by 2.0 mg/kg on Days 2 and 3) for patients 6 months to
12 years of age, which would simplify calculation of the dose to improve ease of use in
in clinical practice. It is expected to reduce the potential for dosing errors and dispensing
complexities, when delivered with a single oral dispenser, while maintaining the
excellent efficacy and safety profiles established in the pediatric clinical trials.

Simulation results indicated that the differences in PK values with the nomogram
compared to strict weight-based dosing are modest and unlikely to be clinically relevant.
The nomogram for pediatric patients from 6 months to 12 years of age results in slightly
higher (~30%) aprepitant exposures compared to the individualized weight-based
regimen. these differences are not considered to be clinically relevant given aprepitant
has generally been shown to be very well tolerated in clinical studies in adults even at
higher (2- fold) exposures, coupled with the considerable data demonstrating acceptable
tolerated in the pediatric clinical trials. In general, the variability in pediatric patients are
higher than in adults and the range of exposure in pediatric are highly overlapped
between the proposed nomogram regimen and individual body weight based regimen
studied in clinical trials.
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Table 1. The Applicant proposed dose of EMEND for oral suspension for pediatric
patients aged 6 months to less than 12 years
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Aprepitant AUC.24n (ng-hr/mL)

—-_— [] Paiatric Patients (Dosed by Weight Group)
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B Acolescent Patients (Capsules)
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T T T
6-12yrs Pog7 PO67 POS1
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1000
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Age Group

Figure 1. Simulated Aprepitant AUCo-2snr (Top Panel) and Cmax (Bottom Panel) on
Day 1 in Different Age Groups Using Individualized Dosing and Nomogram Dosing
Table Compared With Observed Aprepitant Exposures in Adolescents, Healthy

Adults and Adult Patients
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e PKPD relationship:
Based upon the PKPD relationship (refer to Pharmacometrics review Section 4) for NK-
1 receptor occupancy, the pharmacokinetic profile obtained with the weight-based
regimen in patients 6 months to 12 years (3.0 mg/kg on Day 1 followed by 2.0 mg/kg on
Days 2 and 3) and the fixed dose regimen in adolescents (125 mg on Day 1 followed by
80 mg on Days 2 and 3) result in aprepitant exposures, across the 3-day treatment
period, that are on the plateau of the exposure-response relationship NK-1 receptor
occupancy. This relationship provides supportive evidence for the adequacy of dose. It is
important to note however that the relationship between NK-1 receptor occupancy and
primary end point in not known.

e Observed efficacy and safety in the phase 3 trial:
The mg/kg weight-based dosing evaluated in the phase 3 study P208 resulted in
acceptable efficacy and safety. The overall complete response rate in the delayed phase
was 50.5% in the aprepitant treatment group comparing to 33.3% in the control group.
Subgroup analysis by age showed that the complete response rate in the delayed phase
was similar across the three different age groups ranging from 46.3% to 55.6% (6
months to < 2 years old, 2 years to < 6 years, and 6 years to < 12 years) in aprepitant
treatment group. In all three age groups, the response rates were better than those in
control group. For details, refer to Dr. Karyn Berry’s Clinical Review.

1.2 Label Statements
Refer to Section 3 of Question Based Review for details.

2 Pertinent regulatory background
EMEND™ (aprepitant) is an antagonist of human substance P neurokinin 1 (NK1) receptors
that, in combination with other antiemetic agents including a 5-HT3 receptor antagonist and
a corticosteroid, is approved for the prevention of acute and delayed nausea and vomiting
due to highly emetogenic and moderately emetogenic cancer chemotherapy in adults . To
support the use of aprepitant (EMEND) in pediatric patients 6 months to 17 years of age, an
efficacy supplement is being submitted to NDA 21549 (EMEND capsules) A
® @
207865). The proposed update to the EMEND product label is supported by a single pivotal
Phase 3 efficacy/safety study conducted in patients 6 months to 17 years of age in which
both capsule and powder for suspension formulations were evaluated. Based on this study,
the Applicant is proposing an indication for use of EMEND in the prevention of acute and
delayed nausea and vomiting due to highly and moderately emetogenic cancer
chemotherapy in patients 6 months to 17 years.
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3 Population pharmacokinetics Analysis

3.1 Sponsor’s Analysis

3.1.1 Objectives

» Update the existing population PK model of MK-869/MK-517 using final clinical
data from protocols P097, P134 and P148 and assess the impact of key covariates in
CINV / PONV patients;

» Evaluate the updated population PK model to insure its accuracy, precision and
robustness;

« Perform a model-based simulation to predict exposure of aprepitant in two targeted
age groups of pediatric patients, 0.5 — 12 years (oral suspension 3/2/2 mg/kg QD on
Days 1/2/3) and 12-17 years (capsules 125/80/80 mg QD on Days 1/2/3).

3.1.2 Data Sets
The final data from 3 pediatric studies were used in this analysis:

* Protocol P097 CINV, a PK/PD study in adolescents aged 12 — 17 years receiving the
adult 3-day oral dosing regimen (final market capsules, 125 mg on Day 1, 80 mg on
Days 2-3);

* Protocol P134 CINV, a study in adolescents aged 12 — 17 years receiving the adult
3-day
IV EMEND regimen (115 mg IV EMEND on Day 1, 80 mg oral suspension
EMEND on Days 2-3), and single doses of aprepitant as oral suspension to pediatric

patients aged 6 months — 12 years (doses adjusted by body size);

» Protocol P148 PONV, a study in adolescents aged 12 — 17 years receiving the adult
40 mg capsule single dose, and pediatrics aged 2 — 12 years receiving single doses of
aprepitant as oral suspension (doses adjusted by body size).

A total of 148 subjects completed study procedures in the 3 clinical studies (P097 N=18,
P134 N=85, P148 N=45). Descriptive statistics of continuous and categorical covariates
in pediatric subjects are summarized by age group in the following tables. A total of
1326 plasma measurable concentrations were included in the analysis.

34

Reference ID: 3794566



Table 2. Descriptive Statistics of Continuous Covariates in Pediatric Subjects by Age

Group Included in the Population PK Analysis

Number of Subjects
. Mean (CV%)
Covariate Median [Min — Max]
0.5-2 yrs 2-6 yrs 6-12 yrs 12-19 yrs Overall
n=30 n=235 n=32 n=50 n =147
Age (years) | 1.2 (40.5%) 3.8 (34.2%) 9.1 (19.0%) 14.7 (11.8%) | 8.1(69.0%)
1.20.5-1.9] 3.7 [2-5.9] 9.3 [6-11.9] 14.7 [12-19] | 7.9[0.5-19]
n=30 n=235 n=32 n=50 n =147
Weight (kg) | 10.1 (17.9%) 15.3 (20.7%) 31.1 (29.2%) | 55.8(26.3%) | 31.4 (67.6%)
10.1 [7-14.3] | 14.8[10.5-23.4] | 30 [15.9-48.3] | 54.2 [32-104] | 25 [7-104]

Source: Sponsor’s Population PK Report, Page 19

Table 3. Descriptive Statistics of Categorical Covariates of Pediatric Subjects by Age

Group Included in the Population PK Analysis

Covariate Count (%) of Subjects in Sub-Populations
0.5-2 yrs 2-6 yrs 6-12yrs | 1219 yrs Overall
Sex Male 17(56.7%) | 12(34.3%) | 16(50.0%) | 30(60.0%) | 75(51.0%
Female 13(43.3%) | 23(65.7%) | 16(50.0%) | 20(40.0%) | 72(49.0%)
White 22(73.3%) | 29(82.9%) | 28(87.5%) | 33(66.0%) | 112(76.2%)
Black 1(3.3%) | 0(0.0%) | 2(6.3%)| 5(10.0%) 8(5.4%)
Race Asian 1(3.3%) 0(0.0%) 0(0.0%) 1(2.0%) 2(1.4%
Native American 1(3.3%) 0(0.0%) 0(0.0%) 1(2.0%) 2(1.4%)
Multi-Ethic 5(16.7%) | 6(17.1%) 2(6.3%) | 10(20.0%) | 23(15.6%
Population CINV 18(60%) | 24(68.6%) | 20(62.5%) | 41(82.0%) | 103(70.1%
PONV 12(40%) | 11(31.4%) | 12(37.5%) | 9(18.0%) | 44(29.9%
IV Solution 2(6.7%) 3(8.6%) 1(3.1%) | 23(46.0%) | 29(19.7%
Formulation Oral Capsules 0(0.0%) 0(0.0%) 0(0.0%) | 18(36.0%) | 18(12.2%
Oral Suspension | 28(93.3%) | 32(91.4%) | 31(96.9%) | 9(18.0%) | 100(68.0%)

Source: Sponsor’s Population PK Report, Page 19

3.1.3 Model

The final population PK model included the following covariate effects:
» effect of age (CYP3 A4 maturation) on systemic clearance (CL):
x(0.639 x Age / (2.4+Age)+0.42)
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» effect of body weight on clearance (CL and Q) normalized to 70 kg to a power of 0.75:
x(Weight/70)*"

» effect of body weight on volumes (V2 and V3) normalized to 70 kg:
x(Weight/70)

» effect of dose on systemic clearances (CL) normalized to 80 mg to a power of -0.394:

x(Dose/80) %

Based on these equations, the typical value of systemic clearance (CL) derived from the
final population PK model of aprepitant represents an individual of 23.5 years old with body
weight of 70 kg who received oral aprepitant dose of 80 mg. The clinical relevance of the
dose effect on systemic clearance can be illustrated by the following example. For a typical
adolescent patient receiving oral capsule administration of aprepitant (P097, median weight
= 54.6 kg and median age = 15 yrs), the predicted CL will be 16% lower after 125 mg dose
(4.27 L/hr) than after 80 mg dose (5.09 L/hr).

Table 4. Typical Population PK Parameters of Aprepitant in Pediatric Population —
Final Population Pharmacokinetic Model

Parameter |Units| Estimate | SE | RSE | Shrink | Equation
OFV -2352.21
CcL L/hr 6.32 0523 83% CL= tvCLx(0.639xAge/(2.4+Age)+0.42) x(Weight/70)*™ xexp(nc.)
V2 L 429 6.90 16.1% V2 = twW2 x (Weight/70) x exp(ny)
Q L/hr 44 4 8.25 18.6% Q = tvQ x (Weight/70)"™® x exp(na)
V3 L 56.5 6.66 11.8% V3 = tvW3 x (Weight/70) x exp(nvs)
Ka 1/hr 0.447 0.0688 15.4% Ka = tvKa x exp(nk.)
Susp_Tlag hr 0 fixed Tlag=0
Caps_Tlag hr 0.946 0.022 2.3% Tlag = Caps_Tlag * exp(nrag)
F1 0.990  0.100 10.1% F1=tvF1 x exp(ne)
Dose_CL -0.394 0.0763 19.4% CL = CL x (Dose/80) -t
iivCL 0.324(56.9%)* 0.0738 22.8% 17.0% w’q
iivv2 0.480(69.3%)" 0.168 34.9% 356% ws
ivQ 0.652(80.7%)" 0.345 52.9% 51.3% w
iivV3 0.272(52.1%)* 0.0806 29.6% 33.3% W’y
iivKa 0.907(95.2%)" 0.229 25.3% 28.6% sza
iivTlag 0 fixed W ag
iivF1 0.275(52.5%)* 0.0893 32.4% 28.7% w’s
Log10ResErr 0.168 0.00816 4.90% 16.2% 10g10(Cobs) = 10g10(Cpreq)+Log10ResErT

Abbreviations: OFV = objective function value; tv = typical value; CL = systemic clearance; V2 = central volume of distribution;
Q = inter-compartmental clearance; V3 = peripheral volume of distribution; Ka = absorption rate constant; Tlag = lag-time (delay in
absorption); F1 = relative bioavailability; Susp = oral suspension; Caps = oral capsules; Dose_CL = dose effect on systemic
clearance; SE = Standard Error; RSE = Relative Standard Error (RSE = 100% x SE/Estimate); Log10ResErr = Log-Additive Residual
Errqr, Geps = Observed concentration; C,.q = predicted concentration.

*iiv CV% were calculated as 100% x (wz)(m

Source: Sponsor’s Population PK Report, Page 26
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Model evaluation:

2 2
log10 PRED log10 IPRED

Figure 2. Diagnostic Plots for Final Population Pharmacokinetic Model (run019) of
Aprepitant in Pediatric Population: Goodness-of-Fit
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Figure 3.Diagnostic Plots for Final Population Pharmacokinetic Model of Aprepitant
in Pediatric Population: Residual Plots

Source: Sponsor’s Population PK Report, Page 26

Model evaluation using a simulation-based VPC showed that the model tracked the central
tendency of the observed data and that an appropriate distribution of observed data fell
within the 5™ and 95™ percentiles of model simulated data, indicating that the model
reasonably describes aprepitant concentration data with fixed effects of weight and age.
Median, 90% PI and 95% PI for model-based predicted concentration profiles of aprepitant
with superimposed actual observed concentrations of aprepitant obtained in the targeted age
groups (i.e., P134 Part IV < 12 years dosed with oral suspension QD 3/2/2 mg/kg, and P097
> 12 years dosed with capsules QD 125/80/80 mg) are presented in Figure below.

Reference ID: 3794566
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Age Group 0.5-2 years: Suspension QD 3 mg/kg (Day 1) 2 mgikg (Days 2-3) Age Group 2-6 years: Suspension QD 3 mg/kg (Day 1) 2 mg/kg (Days 2-3)
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Age Group 6-12 years: Suspension QD 3 mg/kg (Day 1) 2 mg/kg (Days 2-3) Age Group 12-19 years: Capsules QD 125 mg (Day 1) 80 mg (Days 2-3)
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Figure 4. Median, 90%PI and 95%P1 for Simulated Concentrations of Aprepitant in

Pediatric Patients Stratified by Age Groups

Of note: Capsules (125 mg on Day 1 and 80 mg on Days 2 and 3) were administered to
adolescents, 12-19 years old in P097 while power-for suspension (3mg/kg on Day 1 and 2
mg/kg on Days 2 and 3) were given to pediatric patients(.5 - < 12 years old.

Covariates
Body weight and age are significant covariates for apparent clearance and apparent volume
of distribution, with the inter-subject variability for clearance decreased from 64% to 56.9%
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under the final population pharmacokinetics (PopPK) model. The PopPK results support the
use of weight-based dosing regimens in younger patients (<12 years of age). None of other
factors (sex, BMI and race) was found to have a significant association with the aprepitant
PK parameters that would indicate a clinically relevant effect on aprepitant exposure. One
caveat is that majority of patients in the dataset are Caucasians (76.2%, Table 3).

CL {Lhr)
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Age (years) Weight (kg)

100 1 = 100

75

=
o

V2L
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T T 1
15 25 50 75 100

0 10 s
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Figure 5. Relationships of Age and Body Weight on Population PK Model Parameters,
Clearance and Central Volume of Distribution, Supported Application of a Weight-
Based Dosing Regimen in Patients <12 years of age

Reviewer’s comment: In Applicant’s base and final population PK model, the effect of age
on drug clearance was modeled with fixed values adapted from the publication by Johnson
et al, 2006. It should be noted that the adapted formula refers to the maturation of
intestinal/gut CYP3A only. However, aprepitant is primarily metabolized by CYP3A4 in the
liver.

3.2 Information Request and Reviewer’s Analyses

3.2.1 Information Request

The reviewer sent the Information Request to the Applicant to justify and clarify the
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physiological rationale of your final model on age effect, and consider re-evaluating the
final popPK model in this regard. The review team suggested that one way to account for
age effect on clearance is to use the hepatic maturation factor (see the review at Drugs at
FDA, page 42, for more details,
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/DevelopmentResource
s /UCM177428.pdf).

The population PK model was re-run by the Applicant with the hepatic CYP3 A4 maturation
function cited in the reference provided in the Agency’s comment as well as the CYP3A4
hepatic maturation function described by Johnson et al (2006). The model results are
partially discussed below shown as Model 2 and Model 3, respectively.

3.2.2 Reviewer’s Analyses and Applicant’s re-analyses

Objectives:
e [Evaluate the ontogeny functions developed by different models and data

e Sensitivity analyses on different PopPK models for their estimates on PK parameters

in each age group

Methods

The population PK model was re-run by the Reviewer. The structure model is based on the
Applicant’s final PopPK model. The relationship between CL and age was explored using
the following different models:

Model 1:  F4, =0.639 x Age /(2.4 + Age) +0.42

Age

Model 2: F,,, = —————
age  Age +MATCLg,

AgeO.SS

Age0-83+0.31

Model 3: Fyg4e =

Model 4:  Fyg4. =1-(1- fcr) xexp(- Age x (0.693/Tcl)

Where, Fage = fraction of mature CL, = fractional CL at birth, TCL or MATCLEICL jg
the age at which clearance is 50% of the typical CL value. The above mentioned parameters
are estimated by the available data using the NONMEM software program (Version 7.2,

®@Y by the reviewer. Age is postnatal age in
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years Model 1 and 3 are modeled with fixed values adapted from the publication by Johnson
et al, 2006.

Results

Ontogeny function/Age effect

Based on the final model estimates, the reviewer compared different age functions on
clearance. #, TCL and MATCLE!Care estimated to be 0.4, 3.6, and 0.6 respectively. The
plots of fraction to adult level versus age are shown below.
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Figure 6. Ontogeny function derived from different PopPK models

Of note, the effect of age on drug clearance under Model 1 and 3 was modeled with fixed
values adapted from the publication by Johnson et al, 2006, which refers to the maturation
of intestinal/gut CYP3A, liver CYP3A, respectively. For Model 2 and 4, the maturation
half-life was estimated by the observed data, at 0.598 and 3.8 years of age, respectively. The
literature reports suggest that maturation half-life for CYP3A is in the range of 2.4-3.6
months. This indicates that the available data is limited and insensitive to estimate a true age
effect on clearance.

PK comparisons on different ontogeny models
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PK parameters and exposure metrics derived from the Modell-3 are compared. Model 4 is
not considered in this comparison as the maturation half-life estimate is highly deviated
from the reported value. In general, the results are not different from the original model
estimated intrinsic clearance provided in the NDA application. Specifically,

e Comparing results from Model 1 and Model 2: model point-estimates using the
suggested CYP3A4 maturation function differences between 0.03 to 0.1 L/hr in CL
across all age groups. The smallest difference, a 0.03 L/hr decrease, occurs in the 6-
12 year-old age group, while a difference of a 0.05 L/hr increase is estimated in the
0.5 — 2 year-old group.

e Comparing results from Model 1 and Model 3: the smallest difference in CL reflects
a 0.05 L/hr increase estimated in the 2-6 year-old age group with a difference of a
0.15 L/hr increase found in the 0.5 — 2 year-old group.

e The model-predicted exposures are also compared across all three models (Table 4).
The results between each model are similar to each other, with the majority of
parameters with < 1% differences,

e There is no consistent or monotonic trend in the new estimates of CL based upon the
re-evaluations and a clear bias was not identified.

In summary, model-predicted PK parameters and exposure metrics are comparable across
the models, indicating that data used in the population PK model is relatively insensitive to
various maturation functions used to describe intrinsic clearance of the population. As the
original model by the Applicant was evaluated using Goodness-of-Fit plots, visual
predictive check and nonparametric bootstrap, the reviewer agrees to use it as the final
model for the purpose of comparison of the Applicant proposed dosing nomogram versus
weight-based dosing regimen in clinical trials.

It should be noted that a definitive approach has yet to be identified for this drug describing
the ontogeny/maturation of drug metabolizing enzymes enabling translation into younger
pediatric patients. Keeping this caveat in mind; the Applicant’s proposed population PK
model should not be used to extrapolate the PK outside the age range studied (See Section
for Rationale of Dose Selection).

4  PKPD relationship

The exposure-response for efficacy or safety are not described in the original NDA 21549
review. The PK was not collected in the phase 3 clinical trials in pediatrics and therefore the
exposure-response analysis in pediatrics was not possible. The PKPD relationship assessed
by the Applicant is as follows:
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In the original NDA submission, the Applicant assessed the correlation of plasma aprepitant
levels with the binding of aprepitant to brain NKi1 receptors in 2 Phase 1 studies (Protocol
027) and (Protocol 045) in healthy young men. The data from both of these studies
combined in an exploratory post-hoc analysis showed the relationship between plasma
aprepitant concentration and NKi receptor occupancy as in the figure below. Based on this
curve, aprepitant plasma concentrations of ~10 ng/mL and ~100 ng/mL produce brain NK1
receptor occupancies of ~50 and 90%, respectively. In adults, the 3-day CINV aprepitant
dose regimen (125 mg on Day 1 followed by 80 mg on Days 2 and 3) results in mean
plasma concentrations of >500 ng/mL that are expected to achieve greater than 95% striatal
NK1-receptor occupancy on each day of dosing. Generally, these concentrations are
associated with an AUCo-24hron Day 1 of ~20,000 ng*hr/mL.

100 - []

£ 90

>

2 g0- ® Protocol 027
g Protocol 045
3 704

o

O 60 -

S

o 50 A

3

@ 40 -

(4

T 30

=

= 20 1

k] L

£ 10

7]

0
0 1 10 100 1000 10000

Aprepitant Plasma Concentration (ng/mL)

Figure 7. Correlation of Plasma Aprepitant Concentration with Binding of Aprepitant
to Striatal NK1 Receptors

Based upon the PKPD relationship for NK-1 receptor occupancy, the pharmacokinetic
profile obtained with the weight-based regimen in patients 6 months to 12 years (3.0 mg/kg
on Day 1 followed by 2.0 mg/kg on Days 2 and 3) and the fixed dose regimen in adolescents
(125 mg on Day 1 followed by 80 mg on Days 2 and 3) result in aprepitant exposures,
across the 3-day treatment period, that are on the plateau of the exposure-response
relationship.

5 Rationale of Dose Selection

The results of PopPK model simulation support the dosing recommendations provided in the
original application.
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Adolescents (aged 12 @@ The Applicant proposed dose of capsules of EMEND is
125 mg orally on Day 1 and 80 mg orally on Days 2 and 3, which is the same as
implemented in clinical trials for this age group.

Children (aged 6 months to less than 12 years): The Applicant proposed dose of EMEND
for oral suspension ®)@

Table 1. A nomogram is proposed to mimic the weight-based dosing regimen implemented
in Phase 3 (3.0 mg/kg on Day 1 followed by 2.0 mg/kg on Days 2 and 3) for patients 6
months to 12 years of age, which would simplify calculation of the dose to improve ease of
use in in clinical practice. It is expected to reduce the potential for dosing errors and
dispensing complexities, when delivered with a single oral dispenser, while maintaining the
excellent efficacy and safety profiles established in the pediatric clinical trials.

Simulation results indicated that the differences in PK values with the nomogram compared
to strict weight-based dosing are modest and unlikely to be clinically relevant (Figure 1).
The nomogram for pediatric patients from 6 months to 12 years of age results in slightly
higher (~30%) aprepitant exposures compared to the individualized weight-based regimen.
these differences are not considered to be clinically relevant given aprepitant has generally
been shown to be very well tolerated in clinical studies in adults even at higher (2- fold)
exposures, coupled with the considerable data demonstrating acceptable tolerated in the
pediatric clinical trials. In general, the variability in pediatric patients are higher than in
adults and the range of exposure in pediatric are highly overlapped between the proposed
nomogram regimen and individual body weight based regimen studied in clinical trials.
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Table 4. Comparisons of Exposure Estimates from Three Different PopPK Models

Model 1 Model 2 Model 3
Parameter  Age Group* Median Q5% Q95% Median Q5% Q95% Median Q5% Q95%

0.5-2 yrs 6 14126 8062 42097 14136 8037 42023 14159 8010 41793
AUCQ-24hr 2-6 yrs 6 18247 11503 23611 18220 11498 23567 18105 11470 23398
ng-hr/mL 6-12 yrs 7 13287 11486 49769 13267 11450 49685 13185 11370 49428
>12 yrs 18 16258 3051 26254 16263 3043 26202 16323 3059 26136
0.5-2 yrs 6 8557 6397 34369 8611 6426 34419 8744 6526 34465

AUC48-72hr 2-6 yrs 6 11125 7077 15951 11164 7109 15992 11286 7208 16123
ng-hr/mL 6-12 yrs 7 9288 7039 48501 9312 7057 48633 9399 7129 48956
>12 yrs 18 16554 2562 30474 16621 2570 30598 16728 2602 30811

0.5-2 yrs 6 1248 438 2364 1250 438 2363 1260 436 2364

Cmax 2-6 yrs 6 1294 980 1675 1295 981 1675 1296 988 1677
ng/mL 6-12 yrs 1064 902 2781 1064 901 2779 1066 904 2778
>12 yrs 18 1001 282 2032 999 282 2034 997 289 2007

0.5-2 yrs 6 216 61.9 902 215 61.8 899 212 61.8 891

Coahr 2-6 yrs 6 177 98.2 381 175 97.0 378 170 93.8 371
ng/mL 6-12 yrs 7 224 113 1432 222 111 1427 219 108 1412
>12 yrs 18 519 81.6 798 521 812 796 523 80.1 789

0.5-2 yrs 6 151 28.9 900 152 294 901 153 31.2 899

Caghr 2-6 yrs 6 82.3 459 248 82.6 46.1 248 83.9 46.9 250
ng/mL 6-12 yrs 7 160 53.1 1262 161 534 1265 163 54.3 1272
>12 yrs 18 443 552 869 444 55.4 872 448 56.1 876

0.5-2 yrs 6 142 27.7 960 143 282 962 144 29.9 961

C72hr 2-6 yrs 6 80.4 443 242 80.7 44.6 243 82.1 455 246
ng/mL 6-12 yrs 144 46.2 1215 145 46.4 1220 148 474 1231
>12 yrs 18 379 41.6 817 381 41.8 822 387 42.6 841
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ONDP BIOPHARMACEUTICS REVIEW

NDA#: 207865/N000

Submission Dates: 07/25/14, 09/12/14, 06/05/15, 06/26/15 (T-con)
07/01/15, 07/07/15(T-con), and 07/10/15

Brand Name: Emend

Generic Name: Aprepitant

Formulation: Powder for Oral Suspension

Strength: 125mg  ©®@@

Applicant: Merck

Type of submission: Original

Reviewer: Tien-Mien Chen, Ph.D.

SYNOPSIS

Background

Merck’s NDA 21549 for Emend (Aprepitant) oral capsules was approved on 03/27/03 for
three strengths, 125, 80, and 40 mg for a three-day treatment regimen. Emend
(aprepitant), in combination with other antiemetic agents including a 5-HT3 receptor
antagonist and a corticosteroid, is indicated for the prevention of acute and delayed
nausea and vomiting due to highly emetogenic and moderately emetogenic cancer
chemotherapy in adults (CINV-HEC, CINV-MEC). The Aprepitant drug substance (DS)
in Emend capsules was manufactured as B DS.

Merck developed Aprepitant oral powder for suspension (PFS) formulation for pediatric
patients, 6 months to 17 years old. Emend for Oral Suspension is proposed as an
alternative to the 125 mg capsule formulation for use in pediatric patients. The pediatric
plan for Emend included trials in chemotherapy induced nausea and vomiting (CINV).

Current Submission

On 07/25/14, Merck submitted NDA207865 for Emend (Aprepitant) powder for
suspension (PFS) seeking approval for 125 mg/  ®®for pediatric use. The same PFS
information for pediatric patients, 6 months to 17 years old, is also submitted to update
sNDA 21549/S-25. The review clock for this NDA was not started until the last portion
of CMC was submitted on 03/30/15. However, an early action/decision will be taken and
the PDUFA goal date is 08/28/15.

The proposed update to the Emend product label is supported by a single pivotal Phase
III efficacy/safety study conducted in patients 6 months to 17 years of age. Both capsule
and PSF were evaluated in pediatric patients, 12-17 years old. Subjects < 12 years of age
were dosed with the PFS formulation based on body weight (3 mg/kg on Day 1 and 2
mg/kg on Days 2 and 3 of a three-day Aprepitant regimen).



Aprepitant is poorly soluble in water and is reported as a BCS Class | @ drug. The
Aprepitant DS for powder for oral suspension was manufactured using .
A phase-III dissolution method was developed, tested, and employed for release and
stability testing. However, upon NDA submission, the Applicant proposed a test method,

®@

'and sought for NDA approval.

Several Biopharmaceutics information requests were conveyed to the Applicant and the
Applicant responded on 09/12/14, 06/05/15, 07/01/15, and 07/07/15. T-cons were also
held on 06/26/15 and 07/07/15 for the discussions on the proposed dissolution method.

Biopharmaceutics Review
The Biopharmaceutics review is focused on the evaluation and acceptability of the
dissolution method development report and supportive dissolution profile data.

Reviewer’s Comments:
1. The Applicant proposed a test method,

®) @

for Release and Shelf-Life, and it was
reviewed and found not acceptable.
2. Instead, a regulatory dissolution method with a specification for product quality
control ®® was proposed by the Agency.
3. The Applicant accepted the Agency’s proposed dissolution method with a
specification which will be proposed and reviewed as part of the next cycle
submission O®

RECOMMENDATION
From the ONDP/Division of Biopharmaceutics perspective, this NDA is recommended
for a CR. The following comments need to be communicated to the Applicant.

COMMENTS: (Need to be conveyed to the Applicant)

1. Your proposed test method, .

' for Release and Shelf-Life, and it was reviewed and
found not acceptable.

2. Your previous dissolution test method, USP Apparatus 2 (Paddle) x 50 rpm in 900
mL water at 37°C with 2.4% Tween 80, is not acceptable.

3. Implement new dissolution test method and acceptance criterion as you agreed with

and shown below for your NDA:

Apparatus: USP Paddle (II) with 50rpm
Medium: Water (with 1.2% Tween80), 900ml at 37+ 0.5°C.

Acceptance
Criterion: Q= $% at 10 minutes.
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PRODUCT QUALITY - BIOPHARMACEUTICS ASSESSMENT

BACKGROUND

Merck’s Emend (aprepitant) is an antagonist of human substance P neurokinin 1 (NK1)
receptors that, in combination with other antiemetic agents including a 5-HT3 receptor
antagonist and a corticosteroid, is approved for the prevention of acute and delayed
nausea and vomiting due to highly emetogenic and moderately emetogenic cancer
chemotherapy in adults (CINV-HEC, CINV-MEC).

NDA 21549 for Emend (Aprepitant) oral capsules was approved on 03/27/03 for three
strengths, 125, 80, and 40 mg for a three-day treatment regimen. The Aprepitant drug
substance (DS) in Emend capsules was manufactured as RRDS.

Merck developed Aprepitant oral powder for suspension (PFS) formulation for pediatric
patients, 6 months to 17 years old. Emend for Oral Suspension is proposed as an
alternative to the 125 mg capsule formulation for use in pediatric patients. The pediatric
plan is for Emend included trials in chemotherapy induced nausea and vomiting (CINV).

The general approach to dose selection for the pediatric trials was to match
pharmacokinetic exposures to those previously demonstrated to be safe and efficacious in
adults. Merck reported that pharmacokinetic (PK) data were collected in the program;
subjects, 12 to 17 years of age, were administered for the same dose/regimen of capsules
as currently approved in adults, while subjects < 12 years of age were dosed with the PFS
formulation based on body weight.

CURRENT SUBMISSION

On 07/25/14, Merck submitted NDA207865 for Emend (Aprepitant) powder for
suspension seeking approval for 125 mg/ ®® for pediatric use. The same PFS
information for pediatric patients, 6 months to 17 years old, is also submitted to update
sNDA 21549/S-25. The review clock for this NDA was not started until the last portion
of CMC was submitted on 03/30/15. However, an early action/decision will be taken and
the PDUFA goal date is 08/28/15.

The proposed update to the Emend product label is supported by a single pivotal Phase
11T efficacy/safety study conducted in patients 6 months to 17 years of age. Both capsule
and PSF were evaluated in pediatric patients, 12-17 years old. Subjects < 12 years of age
were dosed with the PFS formulation based on body weight (3 mg/kg on Day 1 and 2
mg/kg on Days 2 and 3 of a three-day Aprepitant regimen). ‘

Aprepitant is poorly soluble in water and is reported as a BCS Class ') drug. The

Aprepitant DS for powder for oral suspension was manufactured using .

A finalized phase III dissolution method was developed, tested, and employed for release

and stability testing prior to NDA submission. However, the Applicant proposed a test

method, s
and sought for NDA approval.



Several Biopharmaceutics information requests were conveyed to the Applicant and the
Applicant responded dated 09/12/14, 06/05/15, 07/01/15, and 07/07/15. T-cons were also
held on 06/26/15 and 07/07/15.

BIOPHARMACEUTICS REVIEW

The Biopharmaceutics review is focused on the evaluation and acceptability of the
proposed dissolution method and acceptance criterion of Emend PFS with supportive
dissolution profile data, responses to Biopharmaceutics information request.

COMPOSITION AND FORMULATION
The proposed composition/formulation of Emend PFS 125 mg/  ®® is shown below.

Table 1. Emend for PFS Product Composition (125 mg|  ®®

Components Fanedoi Theoretical Quantity

b) @Sodium Lauryl Sulfate
Sucrose

Lactose.

Red Femic Oxide

Emend PFS is to be dissolved in 4.6 mL of water for administration (with a dosing cup)
as an oral suspension as depicted in Figure 1 below.

Figure 1. Suggested Dosing Protocol for EMEND@ for Oral Suspension




DISSOLUTION METHODOLOGY AND ACCEPTANCE CRITERION
I. Aprepitant Physical/Chemical Properties:

Aprepitant is poorly soluble in water which is classified as a BCS class®® compound.
The equilibrium solubility of Apripitant ®® DS at ambient temperature is
shown below.

Table 2. Equilibrium Solubility of Aprepitant ®@ DS at Ambient
Temperature
Medium Solubility of Aprepitant
(mg/mL)
Water, pH = 6.5 ©0.001
0.01N HCL, pH =2 0.005
0.INHCIL pH = 1 0.030

For the approved Emend capsules (NDA 21549), Aprepitant was manufactured as
®® DS. The preliminary mean dissolution profile of Emend for oral
suspension formulated with ®® DS is shown below.

Figure 2. Typical Mean Dissolution Profile of Emend for Oral Suspension
Formulated with ®® p§ at 37°C

®) @

& Nieealad

Time { Minutes)

II. Dissolution Method Development Report:
For the approved NDA 21549, the Applicant reported that the surfactant B
% was utilized in the approved dissolution method for Emend capsule
(Aprepitant ®® DS) as it was necessary for capsule rupture. Merck determined
that  ®®is not necessary for Aprepitant ®® DS. However, due to its poor water
solubility, a surfactant is needed for dissolution testing. During dissolution development,
the Applicant selected Tween 80. The equilibrium solubility of Aprepitant * B
DS in various Tween 80 solutions (0.5% - 3.0%) under ambient temperature is shown
below.



Table3. Equilibrium Solubility of Aprepitant = ®® DS in Tween 80
solutions at Ambient Temperature

Aqueous Medium w&;,‘ﬁ’;mm'
o <550 ng/mL
0.5% Tween 80 007
0.6% Tween 80 0.09
1.2% Tween 80 017
1.5% Tween 80 022
2.0% Tween 80 030
2.4% Tween 80 0.34
2.5% Tween 80 035
3.0% Tween 80 043

The Applicant reported that a 2.4% of Tween 80 was determined as a solubility of 0.34
mg/mL which is required to dissolve 125 mg Aprepitant DS) in 900 mL
water dissolution medium and to maintain sink conditions imes of solubility). Upon
information requests, the Applicant submitted dissolution profiles of Aprepitant
DS using various concentrations for Tween 80 as shown below.

Figure 3. Dissolution Profiles of Emend (Aprepitant DS) for Oral
Suspension in Various Media (% of Tween 80)

at 37°C

The Applicant reported that Aprepitant dissolved in water medium almost
instantaneously due to|  ®® Aprepitant DS (Figure 3). However, it should be noted
that 1). The selected surfactant, 2.4% of Tween 80 was based on the equilibrium

solubility of * ” Aprepitant DS at ambient temperature (Table 3) and 2). The
dissolution testing for * ” Aprepitant DS was conducted at 37°C (Figure 3).



Reviewer’s Comments:

L

2,

3.

The dissolution results of ®@> Aprepitant DS at 37°C (Figure 3) showed that

a 2.4% of Tween 80 is more than what was needed/selected.

A ®9% of Tween80 may be¢ inadequate to provide sufficient solubility for Aprepitant

“ ®®> DS as it reached only around $% dissolution at 37°C.

A 1.2% of Tween80 is adequate to maintain ®®% complete dissolution for = ®®
Aprepitant DS at 37°C. Therefore, it is expected that at 37°C, the % of Tween

80 needed is probably at 1.2% of Tween 80 (according to Figure 3).

I11. Dissolution Method and Acceptance Criterion for Aprepitant PFS:

For this NDA 207865, Aprepitant is manufactured as a ®® DS. The finalized
phase III dissolution method was tested as shown below and employed for release and
stability testing prior to NDA submission.

Apparatus: USP Paddle (II) with 50rpm
Medium: Water (with 2.4% Tween80), 900ml at 37+ 0.5°C.

Acceptance
Criterion: Q= % at 20 minutes.

The above Phase III dissolution method, however, was not to be proposed for
approval. The mean dissolution profile of Emend PFS ( ®@» DS) is as
shown below.

Figure 4. Typical Mean Dissolution Profile of Emend Powder ®® DS) for

Oral Suspension at 37°C

110 R

iime (minutes)

The Applicant reported that

1). The critical quality attributes (CQA) for bioavailability is particle size distribution
and not API solubility; therefore, a specification for dissolution of the finished
product is not required for release or shelf-life.

2). Instead, from a patient-use perspective, the Emend’s PFS product dispersion in
water is evaluated by time for constitution testing at release and shelf life which is
considered important.



Reviewer’s Comments:

1. The Applicant’s intention not to propose a dissolution method and acceptance
criterion for Emend PFS formulation is considered not acceptable.

2. A dissolution method with an appropriate acceptance criterion needs to be set for PFS
formulation for quality control and future biowaiver purposes.

The following Agency’s information request for proposing a dissolution method and
setting dissolution acceptance criterion for PFS formulation was sent to the Applicant on
06/22/15 as stated below.

“For quality control purpose, propose a regulatory specification of NL'T g;% at 10

g : ®@, . ] T : e
min using 1.2% Tween 80 when the drug powder product is poured directly
to the dissolution medium.”

On 06/26/15, a T-con was held between the Applicant and The Agency and the following
was discussed 1). The minimum % of Tween 80 needed for dissolution, 2). The need for
development of a regulatory specification for quality control and future biowaiver
purposes, and 3) Clarification of the detailed dissolution testing process.

On 07/01/15, the Applicant responded and accepted Agency’s recommendation to
propose a regulatory specification as shown below.

Apparatus: USP Paddle (II) with S0rpm
Medium: Water (with 1.2% Tween80), 900ml at 37+ 0.5°C.

Acceptance
Criterion: Q= ®@% at 1§ minutes

It should be note that as reported by the Applicant, “the dissolution sample preparation
was updated to specify using the dosing cup to suspend the powder prior to addition into
the dissolution vessel instead of any suitable container.” (according to the sample
constitution procedure from dissolution method 001863D05.003)

The Applicant stated in the 06/26/15 T-con that the constituted Aprepitant samples
should be used as dissolution samples to achieve appropriate sample preparation
robustness. Upon request, the Applicant further provided the justification in the 07/01/15
responses as stated below.

¢ Emend powder for oral suspension is Y



Reviewer’s Comment:
The Applicant’s justification is reviewed and found acceptable.

On 07/02/15 another Biopharmaceutics was conveyed to the Applicant requesting the
Applicant to

e Clarify if the dissolution testing for Lots WL00029923, WL00046426, WL.00051680,
WL00051678, and WL00051679 Emend for Oral Suspension (M32P54; Tables 2 and
3 in the Batch Analyses section) employed the dissolution test method using USP
Apparatus 2 (Paddle) x 50 rpm in water (with 2.4% Tween 80) of 900 mL water at
37°.

¢ Submit an update to M32P51 Specification section to reflect the newly accepted
dissolution method and acceptance criterion.

e Accept a post marketing commitment (PMC) and the previous dissolution test method
employing USP Apparatus 2 (Paddle) x 50 rpm in 900 mL water at 37°C with 2.4%
Tween 80 will be used for interim analysis up to 1 year upon approval.

e Reassess the drug product proposed expiration dating period based on the new
stability results from the first three commercial batches of drug product.

On 07/07/15 was held between the Applicant and the Agency regarding PMC and on
07/08/15, the Applicant updated the M32P51 Specification section.

Reviewer’s Comment:
On 07/08/15, the Applicant accepted the Agency’s recommendation as stated above.
Therefore, the Applicant’s responses are acceptable.

IV. Assay Method Validation:

The method was reportedly validated per ICH guideline to support late phase drug
development. The evaluated validation elements are specificity, accuracy, linearity and
range, measurement precision, method precision, intermediate precision, reproducibility,
solution stability, filter qualification, and robustness. The results of validation report are
summarized below.

10
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The Assay method and its validation report were reviewed and found acceptable. The
validated dissolution method has been utilized to release biobatch and to monitor the

stability performance of the product on formal stability studies. Their profiles are
presented below.

11



. f Mean Dissolution Profiles at Release and Stability Initial Using 900mL
Water Medium with 2.4% Tween 80 (Note: Batch No. WL00051678 is a
biobatch)

1310

100

S0

% Dissolved

80

70

Time (min)

Mean Dissolution Profiles on Stability Using 900mL Water Medium with
0,

The detailed information on batch analyses of these batches is presented in Appendix 2.

Overall Comments:

1. For quality control and future biowaiver purposes, the Applicant accepted on
07/01/15 a regulatory specification of NLT®®% at 10 min using USP Apparatus II

Paddle with 50 rpm in water (with 1.2% Tween 80) 900 mL at 37°C.
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2. The dissolution method and acceptance criterion tested during the Phase 111 stage are
considered not acceptable since 2.4% Tween 80 used is considered excess. This
method will be accepted for interim analysis and a PMC will be issued.

3. The Applicant’s justification is acceptable to constitute the Emend powder e

4. The Applicant accepted on 07/08/15 the Agency’s recommendation to update the
M32P51 specification section, for a PMC and

5. From the Biopharmaceutics perspective, this NDA is reviewed and found acceptable.
Therefore, NDA207865 is recommended for approval with a PMC.

5 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page

13



07/10/15 updated M32P51 Specifications to include Dissolution and Acceptance

Criterion
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Tests Azcoptancs Cocis TeatMethods
Daucripsan Reloase and Shel-Life Vimual obsarvadon.
Pink e tightpiok | O Poorder
Taantry by APLL-L AD Release Auszy. Cagrzdsnan Preduon
Unifeemey of Dourgs Unit: &
Ths wavekasths of cazicm 2habancs in the TV Sdacrity b HALE
mmmnmwc&»:\mp&km S 32P322
h mqu seremmtograr. ars wizhin| () Wc? tho
wveangths of maxtom abserbaxce in e
uznsp:n:l:u UV sectrum biken for the spandard.
derdty Ths metution wime; o the Aprepiant peak 1o 56 sacpls | Assa, :on Predest.
HPLTH 2xd standand dmm.:ngu:'. =% orsaatizlly o same Unfermesy of Tosage Uit Jo
{wathiz = 2.3 Zdazar by HPLC
Ser 12P32:
Ausay Release nnd Shelf-Tife Auuy. Tegndstion Preducts.
Unifcrminy of Tosrge Units &
8C 0~ 110.0% ef Latel Chiim Zderciry by HOLO
®@ Ser 32123
Cagradyom Preducts Relesze nnd Shelf-Life Azsav, Dagradanon Preduen .
Un:fcomiy of Dosage Units &
Anr Unspeafied: 3T ®, Zeerit b HPLC

Toral Dagradstica Pred=cts: BT ®),

. I3prac
S o al e .

Uuifeomisy of Dozags Unite

Rel &)

Ay, Dagradazon Prod ot
Velfcomisy of Dosegs Units &

Complas wish the requisemant cf the et by HPLL
TEP-P5- Sex 2RI
Tams for Constrzticr Releaze sad Shelf-Life Tims for € ;;:mon
SeziiPp3i2
Awmﬁm_g)w_nh
Dawhitea Releaze and Shelf-Lafe* Diwolutban
LS b b
:af:mt o I.'ﬂ :
Diszsnice Finanss; Rdnn uﬂ W” Aiper U2 =2
Cendorm: ¢ USP
Paricle Size Dastrtution: Relense*** and Shelf-Life Paricls S22
Drug Sutsmnce Prtins ® @ Sec22P34
Sizs = In-Use Suspansion D

19






