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1. EXECUTIVE SUMMARY

Fosaprepitant (Emend) for injection has been approved since 2008 for adults in combination with
other antiemetic agents for the prevention of: 1) acute and delayed nausea and vomiting associated
with initial and repeat courses of highly emetogenic cancer chemotherapy (HEC) including high-
dose cisplatin; and 2) delayed nausea and vomiting associated with initial and repeat courses of
moderately emetogenic cancer chemotherapy (MEC). The approved regimen in adults is a single
intravenous infusion of 150 mg fosaprepitant over 20 to 30 minutes approximately 30 minutes
prior to chemotherapy. It has not been studied for the treatment of established nausea and
vomiting. Fosaprepitant is a prodrug of aprepitant. Aprepitant (Emend) oral capsule and
suspension have been approved for chemotherapy-induced nausea and vomiting (CINV) in adults
(2003) and pediatric patients (2015) as a three-day oral regimen.

To support the proposed expansion of the indications to pediatric patients, the sponsor completed
one phase 2b dose-ranging PK/PD study for a single-day regimen and one PK study including
cohorts where 1) fosaprepitant IV was administered on Day 1 followed by oral aprepitant on Days
2 and 3 in adolescent patients; and 2) single-dose dose-ranging PK study of fosaprepitant IV was
conducted in patients less than 12 years old. The sponsor proposed two dosing regimens for the
use of fosaprepitant in pediatric patients 6 months and older: a single-day regimen and a three-day
regimen.

The doses for both regimens were derived by using exposure-matching strategy since the efficacy
of aprepitant has been established in 1) pediatric patients 6 months and older administered oral
aprepitant in a three-day regimen, and 2) adult cancer patients receiving single-day regimen of
fosaprepitant. For the single-day regimen, the dose for fosaprepitant was derived from matching
systemic exposures (Cmax and AUC) in pediatric cancer patients to those in adult healthy subjects.
For the three-day regimen, the systemic exposure (AUC) of aprepitant following IV fosaprepitant
on Day 1 and oral aprepitant on Days 2 and 3 (IV/PO/PO) was matched to those in pediatric
patients receiving three-day oral aprepitant (PO/PO/PO), an approved regimen in pediatric
patients. Because the minimum body weight of subjects enrolled in the studies was 6.80 kg, the
sponsor’s proposal to not dose fosaprepitant for pediatric patients with body weight less than 6 kg
is reasonable.

The sponsor initially also proposed a three-day regimen with fosaprepitant given on Days 1, 2,
and 3 (IV/IV/IV). However, the option of using fosaprepitant IV for three consecutive days has
been foundunacceptable based upon the review of PK data. The Cmax from the proposed IV
administration on Days 2 and 3 with the same infusion duration as Day 1 was about 2-fold those
from oral aprepitant administration. An infusion duration of 8 to16 hours is needed to match the
Cmax of aprepitant following IV infusion to that following oral administration, and is thus
considered impractical. In addition, there was no safety data for pediatric patients on Days 2 and
3 with higher Cmax of aprepitant. Thus, the review team recommends that only the three-day
regimen with IV/PO/PO route be approved.
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The data in this SNDA were also used to support the fulfillment of Postmarketing Requirement
(PMR) under the Pediatric Research Equality Act (PREA) and the Pediatric Written Request
(PWR).

1.1 Recommendations

The Office of Clinical Pharmacology has reviewed this application and found this supplemental
NDA acceptable from a clinical pharmacology perspective with the following recommendations
on the dosage regimens. PREA PMR 1663-3 is fulfilled from a Clinical Pharmacology
perspective.

The key review issue with specific recommendations/comments are summarized below:

Review Issues Recommendations and Comments

Proposed one-day regimen | Acceptable

Proposed three-day Acceptable

regimen using [V/PO/PO

Proposed three-day Given that a) the Cmax from proposed IV on Days 2 and 3 with

regimen using IV/IV/IV or | the same infusion duration as Day 1 was about 2-fold that from

IV/IV/PO oral aprepitant administration, and b) there was no safety data for
pediatric patients on Days 2 and 3 with higher Cmax of aprepitant,
the review team recommends that only the three-day regimen with
IV/PO/PO route be labeled.

1.2 Post-Marketing Requirements and Commitments

No Clinical Pharmacology related PMR or PMC.

2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT

2.1 Pharmacology and Clinical Pharmacokinetics

Aprepitant is a selective high-affinity antagonist of human substance P/neurokinin 1 (NK-1)
receptors. Animal and human Positron Emission Tomography (PET) studies have shown that
aprepitant crosses the blood brain barrier and occupies brain NK-1 receptors. Animal and human
studies have shown that aprepitant augments the antiemetic activity of the 5-HT3 receptor
antagonist ondansetron and the corticosteroid dexamethasone and inhibits both the acute and
delayed phases of cisplatin-induced emesis. Fosaprepitant is a prodrug of aprepitant and
accordingly, its antiemetic effects are attributable to aprepitant.
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The pharmacokinetics (PK) for fosaprepitant and aprepitant were studied following a single dose
of fosaprepitant in pediatric patients 6 months and older. In pediatric patients 2 to <12 years of
age and 1n adolescents (12 - 17 years) following single dose 3 mg/kg IV fosaprepitant and 150 mg
IV, respectively, aprepitant exhibited a biphasic decline with a mean (%CV) terminal half-life (/%)
ranging from 6.55 (55.3%) to 10.5 (9.6%) hours (Study P029). Similarly, the mean (%CV)
terminal t1/2 of aprepitant was 7.94 (36%) hours in patients 6 months to < 2 years following single
dose of 5 mg/kg IV fosaprepitant.

A summary for systemic exposures to aprepitant following fosaprepitant administration with
proposed therapeutic doses in pediatric patients and healthy adults (comparator) is provided below.
For details, see Section 3.2. Refer to the product label for detailed PK and PD information,
mtrinsic and extrinsic effects on fosaprepitant and aprepitant PK, as well as related dose adjustment
mn adults. Also refer to the oral Emend product label for the PK information in pediatrics. Excerpts
of this information are provided in Section 3.2.

2.1.1 Single-day regimen
Adolescents

The systemic exposures to aprepitant in adolescents following 150 mg IV dose is shown in Table
1.

Table 1. Geometric Mean of Observed Aprepitant Following Single Dose of 150 mg IV
Infusion in Adolescent Patients and Healthy Adults.

Study Descriptive | AUCO0-x AUCO0-24hr | Cmax C24hr

(Subjects) | Statistics (ngxhr/mL) | (ngxhr/mL) | (ng/mL) | (ng/mL)

P029 (12- | N 3 12 12 12

17 years) Geometric 33300 29400 3360 675
Mean

P134(12- | N 8 11 11 11

17 years) Geometric 42000 30000 5380 769
Mean

P165~ N 41 41 41 41

(Healthy Geometric 35031 24500 4010 577

Adults) Mean

~ Historical data

Source data: Table 11-1 of CSR P029, Table 11-2 of CSR P134, Tables 11-1

and 11-2 of CSR P165

6 months to < 12 vears
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Table 2. Geometric Mean of Simulated Aprepitant Following Single Dose of 4 mg/kg IV
Infusion in Pediatric Patients 2 to < 12 Years Old and S mg/kg IV Infusion in Patients 6
months to <2 Years Old and Observed Aprepitant Following Single Dose of 150 mg IV
Infusion in Healthy Adults.

Dose Age Group | AUCO- AUCO0-24hr | Cmax C24hr
(years) (ngxhr/mL) | (ngxhr/mL) | (ng/mL) | (ng/mL)

4 mg/kg 6to<12 53031 35235 35914 682.25

4 mg/kg 2to<6 37909 28205 3080.2 443.78

5 mg/kg 6 months to 40021 30125 3115.7 480.64
<2

150 mg" Healthy 35031 24500 4010 577
Adults

~ Historical data from Study P165

Source data: Section 2.7.2 Summary of Clinical Pharmacology, Table 2.7.2:11

2.1.2 Three-day regimen

The simulated systemic exposures to aprepitant after the administration of the following dosing
regimens are shown in Table 3:

Adolescents:

e Day 1: Either 115 mg IV fosaprepitant or 125 mg oral aprepitant
e Days 2 and 3: Either 80 mg IV fosaprepitant or 80 mg oral aprepitant

6 months to < 12 years:

e Day 1: Either 3 mg/kg IV fosaprepitant or 3 mg/kg oral aprepitant
e Days 2 and 3: 2 mg/kg IV fosaprepitant or 2 mg/kg oral aprepitant
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Table 3. The Geometric Mean of Simulated Systemic Exposures (AUC0-24h, Cmax, Cmin)
to Aprepitant Following a Three-Day Regimen

Day 1 Day 2 Day 3
| AUC | Cmax | Cmin | AUC | Cmax | Cmin | AUC | Cmax | Cmin
Adolescents

PO 17958 1152.8 | 364.35 | PO | 17491 1097.1 | 376.96 | PO | 16833 1055.9 | 365.86
v 20938 24245 | 424.79 | PO | 16820 1061.1 | 361.25 | PO | 16508 1036.1 | 359.34
v 21083 2451 428.6 | IV | 20142 2154.7 | 391.75 | IV | 20127 2143.8 | 389.54
6 - <12 years
PO 21354 1489.2 | 384.31 | PO | 18832 1343.7 | 310.17 | PO | 18140 1291.9 | 298.9

v 25659 2699.3 | 474.82 | PO | 19604 1403.9 | 321.35 | PO | 18260 1299.7 | 301.23
v 25639 2686.5 | 474.92 | IV | 22704 2284 389.11 | IV | 22169 2235.5 | 377.58
2 - <6 years
PO 16398 12309 | 234.82 | PO | 13297 1034.9 | 167.56 | PO | 12710 987.39 | 160.23
v 20196 2287.3 | 296.53 | PO | 13707 1070.8 | 172.06 | PO | 12724 988.1 160.66
v 20336 2307.3 | 300.77 | IV | 16544 1860.1 | 219.27 | IV | 15941 1803.3 | 209.54
6 months to <2 years
PO 13431 1023.2 | 180.87 | PO | 10611 842.31 | 123.58 | PO | 10120 801.92 | 117.96
v 16616 1864.4 | 227.82 | PO | 10915 870.12 | 126.6 | PO | 10125 802.06 | 118.2

v 16715 1872.1 | 229.07 | IV | 13217 1495.5 | 159.94 | IV | 12674 1443.6 | 152.02

Units for AUCO0-24h, Cmax, and Cmin are ngxhr/mL, ng/mL, ng/mL, respectively.

2.1.3 Fosaprepitant

Limited PK samples for fosaprepitant in pediatric patients were collected. The summary of the
Cmax values is shown in Table 4. Since fosaprepitant is administered through IV infusion, the
Tmax of fosaprepitant occurs at the end of infusion. Similar to adults, the concentrations of
fosaprepitant were negligible within 15 to 30 minutes after the end of infusion in pediatric patients.
For more details of fosaprepitant PK parameters, see Sections 3.2.2, 4.2.2.3, and 4.2.2.5.
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Table 4. Summary of Plasma Fosaprepitant Cmax Values in Pediatric Patients Following a
Single Dose of IV Fosaprepitant

Dose Age Group (years) Mean Cmax + SD
(ng/mL)
115 mg Healthy Adults” 5635 + 1544%
Infuse over 15 minutes
3 mg/kg 6 Months to <2 2756 + 3364
Infuse over 60 minutes (n=17)
2t0<6 3034 £ 1718
(n=38)
6to<12 1654 + 1995
(n=8)
150 mg 12to 17 1310 £ 964
Infuse over 30 minutes (n=11)
~ Historical data submitted to original NDA 22023.
# C15min. Reported Cmax is 5900 ng/mL occurred at 10 minutes post the start of infusion, which was likely due to sampling error.
Refer to Clinical Pharmacology Review of the original NDA published in 2008.

2.2 Dosing and Therapeutic Individualization
2.2.1 General Dosing

The doses for both regimens were derived by using exposure-matching strategy since the efficacy
of aprepitant has been established in 1) pediatric patients 6 months and older receiving oral
aprepitant in a three-day regimen for single or multi-day chemotherapy regimen, and 2) adult
cancer patients receiving single day fosaprepitant for single-day chemotherapy regimen. For the
single-day regimen, the dose for fosaprepitant was derived from matching systemic exposures
(Cmax and AUC) in pediatric cancer patients to those in adult healthy subjects. For the three-day
regimen, the systemic exposure (AUC) of aprepitant following IV fosaprepitant was matched to
those in pediatric patients receiving oral aprepitant.

Single-day regimen for patients receiving single-day chemotherapy

The proposed doses for the single-day chemotherapy in patients 6 months and older (> 6 kg) and
associated infusion durations are shown in Table 5 and are acceptable. The dosing instruction for
the concomitant anti-emetics, corticosteroid, and 5-HT3 antagonist is appropriate. Of note, unlike
in adult patients for whom fosaprepitant is given as a combination therapy with dexamethasone
and 5-HT3 antagonist, the use of dexamethasone was optional for pediatric patients due to the
difference in clinical practice. Nevertheless, when needed, dexamethasone dose should be reduced
by half. The proposed infusion duration of 30 minutes in adolescents is similar to that in adult
patients, i.e., 20 to 30 minutes, which is acceptable. In patients 6 months to < 12 years old, the
infusion duration of one hour was proposed to reduce the Cmax. This is acceptable. The
completion of infusion of fosaprepitant approximately 30 minutes prior to chemotherapy is
proposed regardless of the infusion duration and age group. Since Emend is indicated for the
prevention of delayed phase of CINV, this approach is acceptable.
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Table 5. Single-Day Regimen for Single-Day Chemotherapy

Drug Age Regimen
EMEND for 12 Years to 17 150 mg
injection Years intravenously over 30 minutes,
2 Years to less 4 mg/kg
than 12 Years intravenously over 60 minutes
(maximum dose 150 mg)
6 Months to less 5 mg/kg
than 2 Years intravenously over 60 minutes,
(maximum dose 150 mg)
| Dexamethasone 6 Months to 17 If a corticosteroid, such as dexamethasone, is co-administered,
Years administer 50% of the recommended corticosteroid dose on Days 1 and
2.
\ 5-HTj; antagonist 6 Months to 17 See selected 5-HT5 antagonist prescribing information for the
Years recommended dosage

Three-day regimen for patients receiving multiple-day chemotherapy

For the three-day regimen given as [IV/PO/PO, the systemic exposure (AUC) of aprepitant on Day
1 was matched to those in pediatric patients receiving oral aprepitant on Day 1. The simulated
Cmax on Day 1 following IV infusion was about 2-fold the Cmax following oral administration.
However, the safety profiles from adolescents receiving 150 mg IV (a dose 30% higher than 115
mg) and patients < 12 years old receiving 5 mg/kg IV (a dose 67% higher than 3 mg/kg) support
the use of the IV dose on Day 1. The doses of 115 mg IV for adolecents and 3 mg/kg for patients
<12 years old on Day 1 for a three-day regimen are acceptable. The Cmax and AUC of aprepitant
on Days 2 and 3 with oral aprepitant following IV fosaprepitant on Day 1 were similar to the
pediatric patients who received the same oral doses on Days 2 and 3 following oral aprepitant dose
on Day 1.
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Table 6. Three-Day Regimen for Single-Day or Multi-Day Chemotherapy

Age Group Drug Day 1 Day 2 Day 3
12 Years to EMEND for 115 mg -- --
less than 17 injection intravenously over 30
Years minutes
EMEND -- 80 mg orally 80 mg orally
capsules
6 Months to | EMEND for 3 mg/kg -- --
Less than 12 | injection (maximum dose is 115
Years mg)
intravenously over
60 minutes
(maximum dose is 115
mg)
EMEND for -- 2 mg/kg orally 2 mg/kg orally
oral suspension (maximum 80 mg) (maximum 80 mg)
6 Months to Dexamethasone | If a corticosteroid, such as dexamethasone, is co-administered, administer 50%
17 Years of the recommended corticosteroid dose on Days 1 through 4
6 Months to 5-HT; See selected 5-HT3 antagonist prescribing information for the recommended
17 Years antagonist dosage

The sponsor initially also proposed a three-day regimen with fosaprepitant given on Days 1, 2,
and 3 (IV/IV/IV). However, the option of using fosaprepitant IV for three consecutive days was
deemed unacceptable based upon the review of PK data. The Cmax from the proposed IV
administration on Days 2 and 3 with the same infusion duration as Day 1 was about 2-fold those
from oral aprepitant administration (Table 3, Table 25, Table 26, Units for AUC0-24h, Cmax,
and Cmin are ngxhr/mL, ng/mL, ng/mL, respectively.

Table 27, Table 28). An infusion duration of 8 tol6 hours is needed to match the Cmax of
aprepitant following IV infusion to that following oral administration, and is thus considered
impractical. In addition, there was no safety data for pediatric patients on Days 2 and 3 with higher
Cmax of aprepitant. Thus, the review team recommends that only the three-day regimen with
IV/PO/PO route be approved.

Details on how the review team reached the recommendation on these dosing regimens are in
Section 3.3.1.1 and Section 3.3.1.2.
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2.2.2 Therapeutic individualization

Not applicable.

2.3 Outstanding Issues

None.

2.4 Summary of Labeling Recommendations

The labeling recommendations included the revision of the dosing regimens based upon the review
team’s recommendations. Labeling revisions are ongoing. Please refer to the final approved
labeling when available.

3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW

3.1 Overview of the Product and Regulatory Background

Proposed product

The proposed product is the currently approved fosaprepitant for injection. It is a sterile,
lyophilized formulation containing fosaprepitant dimeglumine, a prodrug of aprepitant, a
substance P/neurokinin-1 (NK-1) receptor antagonist, an antiemetic agent. Fosaprepitant
dimeglumine is a white to off-white amorphous powder with a molecular weight of 1004.83 Da.
It is freely soluble in water. Each vial of EMEND for injection for administration as an intravenous
infusion contains 150 mg of fosaprepitant (equivalent to 245.3 mg of fosaprepitant dimeglumine)
and the following inactive ingredients: edetate disodium (5.4 mg), polysorbate 80 (75 mg), lactose
anhydrous (375 mg), sodium hydroxide and/or hydrochloric acid (for pH adjustment).

Approved therapy

Fosaprepitant 150 mg IV has been approved in adults as a single-day regimen since 2010 in the
US. It was first approved in 2008 for the prevention of CINV in adults as a three-day regimen:
115 mg IV on Day 1 followed by oral aprepitant 80 mg on Days 2 and 3. This three-day regimen
in adults was discontinued in 2010 not for safety or efficacy reasons.!

! https://www.accessdata fda.gov/scripts/cder/ob/results product.cfm?Appl Type=N&Appl No=022023, last
assessed on March 5, 2018.
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Oral aprepitant has been approved in adults and pediatric patients as a three-day regimen since

2003 and 2015, respectively.

Table 7. Currently Approved Dosing Regimens of Fosaprepitant IV and Oral Aprepitant
in Adults and Pediatric Patients.

Patient Population Product Route of Day 1 Day 2 Day 3
Administration

1-Day Regimen

Adults Fosaprepitant | IV infusion over 20 to 150 mg n/a n/a
30 minutes

3-Day Regimen
Adults and Pediatric Aprepitant PO 125 mg 80 mg 80 mg
Patients 12 Years and Older
Pediatric Patients 6 Aprepitant PO 3 mg/kg 2 mg/kg 2 mg/kg
Months to Less than12 Years or
Pediatric and Adult Patients Maximum | Maximum | Maximum
Unable to 125 mg 80 mg 80 mg
Swallow Capsules

Source data: Reviewer’s summary

Other approved NK-1 receptor antagonists for CINV 1in adults include netupitant (one of the active
ingredients in Akynzeo oral capsule) and rolapitant (Varubi). Neither of them has been approved
in pediatric patients.

Clinical development program and relevant regulatory background

Studies completed to support the clinical development program

The fosaprepitant pediatric clinical development program consists of one Phase 1 trial (Study
P134, Part I and Part V), one Phase 2b trial (Study P029) and one Phase 3 trial (Study P044). See
Table 8 below. The program was initially designed to demonstrate efficacy, safety, and tolerability
of fosaprepitant as a 1-day IV regimen and as part of a 3-day regimen (IV fosaprepitant given on
Day 1 and oral aprepitant on Days 2 and 3) in children from birth to 17 years of age receiving HEC
or MEC. While the pediatric fosaprepitant program was ongoing, the 3-day oral aprepitant
regimen was approved for the prevention of CINV in children, confirming that NK-1 receptor
blockade with aprepitant has similar antiemetic effects in children as in adults. Refer to PWR
Amendment 4 issued in February 2017. Accordingly, the sponsor adjusted the scope of the
fosaprepitant pediatric program based on the ability to extrapolate efficacy for pediatric patients,
and the pivotal efficacy/safety phase 3 Study P044 for a single-day regimen was discontinued.
Study P029 was conducted in response to Study 2 in the PWR, submitted in this SNDA related to
the fulfillment of the PMR and PWR.

Also refer to the Division Director’s reviews of NDA 21549/S-25 Emend oral capsule in
adolescents approved on 8/28/2015 and NDA 207865 for Emend oral suspension in patients less
than 12 years old approved on 12/17/2015 for the basis of the approval of oral aprepitant for CINV
in pediatric patients. Results from Part II to Part IV of Study P134 were submitted to NDA 207865
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for EMEND suspension and used to support the use of oral aprepitant suspension in pediatric
patients less than 12 years old.

Table 8. Clinical Trials Used to Support the Proposed Indication in Pediatric Population

IV ondansetron IV dexamethasone.

Part IIL: Subjects =12 years of age. Days 1-3: TV
ondansetron =IV dexamethasone.

Part IV: Subjects =12 years of age. Day 1: Oral
aprepitant at a dose equivalent to 125 mg in adults
with IV ondansetron £+ IV dexamethasone. Days 2
and 3: Oral aprepitant at a dose equivalent to 80 mg
m adults with IV ondansetron = IV dexamethasone.

Part V: Subjects 6 months to <12 years of age.
Day 1: IV fosaprepitant at a dose equivalent to 150
mg in adults with IV ondansetron =IV
dexamethasone.

. Country / R . . . . . ) .
Trial ID Phase Reginﬁ Trial Title Trial design Daosing regimen Trial population | Subject exposure
2012-002340- | IIb Worldwide | A Phase ITb, Partially-Blinded, A multicenter, partially-blinded, | Fosaprepitant regimen Eligible subjects Fosaprepitant
24 (Europe, Randomzed, Active Comparator | randomized, parallel-group, Fosaprepitant 150 mg. 60 mg. | were male or female. | 150 mg: 42
Northand | Controlled Study to Evaluate the | PK/PD, dose-ranging study with | 20 mg, or 3 mg/kg (or between the ages of | Fosaprepitant
[Ref 5331 South Pharmacokinetics/ an open label substantial age/weight-adjusted dose) IV, | birth and 17 years 60 mg: 43
PO29MED517] Ameneca, Pharmacodynamics, Safety, and | amendment that allowed for single-dose + ondansetron IV | (inclusive) with a Fosaprepitant
Studv P029 Asia) Tolerability of Fosaprepitant in dose adjustment and further = dexamethasone IV documented 20 mg: 40
uay Pediatric Patients for the assessment of fosaprepitant in malignancy Fosaprepitant
Prevention of Chemotherapy- younger age cohorts (0 to Control regimen scheduled to recerve | 5 mg/ke: 74
Induced Nausea and Vomiting =12 years old) Placebo for fosaprepitant chemotherapeutic
(CINV) Associated with (normal saline) IV, single- agent(s) associated | Control 33
Emetogeme Chemotherapy. dose + ondansetron IV + with moderate, high.
dexamethasone IV or very high risk of
Open-Label Cohort to Further emetogenicity
Evaluate the Pharmacokinetics/
Pharmacodynamics, Safety, and
Tolerability of Fosaprepitant in
Pediatric Patients Birth to
12 Years Old
Trial ID Phase Country Trial Title d—[els:?‘::l Dosing regimen Trial pepulation Subject exposure
2006-005515- | I Australia, A Multi-center, | Multi- Part IA: Subjects 12-17 vears of age. Day 1: 115 | Males/females Age: | Part LA
10 Brazil, Open-label, 3- center, mg IV fosaprepitant with IV ondansetron =I'V birth to 17 years of Three day regimen (fosaprepitant
[Ref 5332 Canada, Part Study to open-label, | dexamethasone. Days 2 and 3: 80 mg oral age scheduled to on Day 1 and aprepitant on Days 2
P134] Colombia, Evaluate the S-part study | aprepitant and IV ondansetron +IV dexamethasone. | receive moderately and 3. along with ondansetron): 12
France, Pharmocokineti or highly subjects
Study P134 Germany, cs, Safety, and Part IB: Subjects 12-17 vears of age. Day 1: 150 emetogenetic
Hungary, Tolerability of mg IV fosaprepitant with IV ondansetron =IV chemotherapy or a Part IB
Israel. Aprepitant and dexamethasone. chemotherapy Single day regimen of
Mexico, Fosaprepitant regimen not fosaprepitant: 11 subjects
Norway, Dimeglumine in Part ITA: Subjects <12 years of age. Day 1: Oral previously tolerated
Peru, Poland, | Pediatric aprepitant dose equivalent to 80 mg in adults with due to nausea and/or | Part IIA
Spain, Patients IV ondansetron +IV dexamethasone. vomiting for a Single day regimen of aprepitant:
Sweden, Receiving documented 19 subjects
Switzerland., | Emetogenic Part IIB: Subjects =12 years of age. Day 1: Oral malignancy.
USA Chemotherapy aprepitant dose equivalent to 125 mg in adults with Part IIB

Single day regimen of aprepitant:
19 subjects

Part IIT
Three day regimen of
ondansetron: 19 subjects

Part IV
Three day regimen of aprepitant:
20 subjects

Part V
Single day regimen of
fosaprepitant: 23 subjects

Reference ID: 4242452
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Country /

Chemotherapy

agent(s) associated with
moderate or high risk of
emetogenicity. or chemotherapy
agent(s) not previously tolerated
due to vomiting.

2 to 6) = dexamethasone IV
12 to 17 years:
Fosaprepitant 150 mg +
ondansetron (Cycle 1) or any
5-HT3 antagonist (Cycles 2
to 6) = dexamethasone TV

Control regimen
Cycle1:Day 1

Age 0 to 17 years:

Placebo for fosaprepitant
(normal saline) = ondansetron
(Cycle 1) or any 5-HT3
antagonist (Cycles 2 to 6) =
dexamethasone IV

Trial ID Phase Resion Trial Tide Trial design Dosing regimen Trial population Subject exposure
2
2014-001783- | II Worldwide | A Phase III. Rand d. Placebo- | A randomized. placeb Fosaprepitant regimen Eligible patients Fosaprep 3g
34 Controlled Clinical Trial to Study | controlled. parallel-group. - Dav were male or female. 37
3 A = ] ¥ - :
[Ref 535.1- g::t!o]p:nd the Efficacy and Safety of MK- multi-site, double-blind trial to g tl; - [7)31‘11_ . between the ages of Control:37
PO44MK0517] South 0517/Fosaprepitant and evaluate the efficacy and safety Agelto = 1o years: birth and 17 years
America_ Ond on Versus Ond of fosaprepitant for the Fosaprepitant 5 mg/kg (or (inclusive) with a

Study P044 Asia) for the Prevention of prevention of chemotherapy- age-specific adjustment not to | documented

Chemotherapy-Induced Nausea induced nausea and vomiting exceed 150 mg) malignancy

and Vomiting (CINV) in Pediatric | (CINV) in pediatric pati +ond (Cycle1) or scheduled to receive

Subjects Receiving Emetogenic receiving chemotherapeutic any 5-HT3 antagonist (Cycles | chemotherapeutic

agent(s) associated
with moderate or
high nisk of
emetogenicity

Source data: Section 5.2 Tabular Listing of All Clinical Studies

The summary of doses studied in the clinical development program is provided in Table 9.

Table 9. Summary of Intravenous (IV) Fosaprepitant Regimens Studied in Study P029 and

Study P134
Age Cohorts [yrs]
Intravenous (IV) Regimens 12-17*% 6 -<]2% 2 . <Gk 0.5 - <%
115 mg fosaprepitant Day 1.
80 mg oral aprepitant on
Days 2 and 3 P134 Partl A N/A N/A N/A
150 mg or 3.0 mg/kg (up to P134. Part1B: | P134. Part V. | P134, Part V: P134. Part V:
150 mg) P029: P044 P029 P029 P029
5.0 mg/kg (up to 150 mg) N/A P029: P044 P029: P044 P029
60 mg or 1.2 mg/kg (up to 60
mg) P029 P029 P029 N/A
20 mg or 0.4 mg/kg (up to 20
mg) P029 P029 P029 N/A

*Fosaprepitant infused over 30 minutes
**Fosaprepitant infused over 60 minutes
Source data: Section 2.7.2 Summary of Clinical Pharmacology, Table 2.7.2:1

PREA PMR and PWR

Reference ID: 4242452
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Currently, the Postmarketing Requirement (PMR 1663-3) Study under the Pediatric Research
Equity Act (PREA) is as follows: >

“A PK/PD study to characterize aprepitant PK parameters following administration of a
single dose of intravenous fosaprepitant, in combination with a SHT3 antagonist and
dexamethasone, in pediatric cancer patients ages 0 to 17 years undergoing treatment with
highly emetogenic chemotherapy. You must conduct this study with an age appropriate
formulation. Use modeling and simulation including the results of the above study to
identify 1-Day and 3-Day intravenous fosaprepitant doses in pediatric patients 0 to 17 years
of age that provide similar aprepitant PK exposures to pediatric aprepitant doses and
exposures which have demonstrated acceptable safety and efficacy profiles in patients
receiving single and multi-day chemotherapy regimens, respectively.”

Results from Study P029 and population PK analysis and simulation fulfilled the PMR of 1-day
and 3-day regimens using fosaprepitant from a clinical pharmacology perspective. The Agency
also considered that the sponsor provided a fair complete response to the PWR. For details, refer
to Clinical Review and DPMH Review of this SNDA.

3.2 General Pharmacology and Pharmacokinetic Characteristics

Refer to Section 2.1 for the mechanism of action of aprepitant.

Refer to the product label for detailed PK and PD information, intrinsic and extrinsic effects on
fosaprepitant and aprepitant PK as well as related dose adjustment. An excerpt of clinical PK
information in adults is summarized here based upon the approved fosaprepitant product label
(Table 10). Note that the units for AUC and concentrations of apreppitant in the label are
mcg-hr/mL and meg/mL, respectively.

Table 10. Excerpt of PK from the Approved Fosaprepitant Product Label

12.3 Pharmacokinetics

Aprepitant after Fosaprepitant Administration

Following administration of a single intravenous 150-mg dose of fosaprepitant, a prodrug of
aprepitant administered as a 20-minute infusion to healthy subjects, the mean AUC of aprepitant
was 37.4 (£ 14.8) mcg-hr/mL and the mean maximal aprepitant concentration was 4.2 (+ 1.2)

2 https://www.accessdata fda.gov/scripts/cder/pmc/index.cfm?StartRow=2&StepSize=1&Paging=Yes, last accessed
March 5%, 2018
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mcg/mL. Plasma concentrations of fosaprepitant are below the limits of quantification (10 ng/mL)
within 30 minutes of the completion of infusion.

Distribution

Aprepitant is greater than 95% bound to plasma proteins. The mean apparent volume of
distribution at steady state (Vd) was approximately 70 L in humans. Aprepitant crosses the blood
brain barrier in humans [see Clinical Pharmacology (12.1)].

Elimination
Metabolism

Fosaprepitant is converted to aprepitant in in vitro incubations with human liver preparations and
in S9 preparations from multiple other human tissues including kidney, lung and ileum. Thus, it
appears that the conversion of fosaprepitant to aprepitant can occur in multiple extrahepatic tissues
in addition to the liver.

Aprepitant undergoes extensive metabolism. In vitro studies using human liver microsomes
indicate that aprepitant is metabolized primarily by CYP3A4 with minor metabolism by CYP1A2
and CYP2C19. Metabolism is largely via oxidation at the morpholine ring and its side chains. No
metabolism by CYP2D6, CYP2C9, or CYP2E1 was detected.

In healthy young adults, aprepitant accounts for approximately 24% of the radioactivity in plasma
over 72 hours following a single oral 300-mg dose of ['*C]-aprepitant, indicating a substantial
presence of metabolites in the plasma. Seven metabolites of aprepitant, which are only weakly
active, have been identified in human plasma.

Excretion

Following administration of a single intravenous 100-mg dose of ['*C]-fosaprepitant to healthy
subjects, 57% of the radioactivity was recovered in urine and 45% in feces.

Aprepitant is eliminated primarily by metabolism; aprepitant is not renally excreted. The apparent
terminal half-life ranged from approximately 9 to 13 hours.

Hepatic impairment: The PK of aprepitant in patients with mild and moderate hepatic impairment
were similar to those of healthy subjects with normal hepatic function. No dosage adjustment is
necessary for patients with mild to moderate hepatic impairment (Child-Pugh score 5 to 9). There
are no clinical or pharmacokinetic data in patients with severe hepatic impairment (Child-Pugh
score greater than 9). Therefore, additional monitoring for adverse reactions in these patients may
be warranted when EMEND is administered.

Renal impairment: No dose adjustment is needed as aprepitant is not renally excreted.
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Drug interaction: Because of the quick conversion of fosaprepitant to aprepitant, drug interaction
is likely to occur with drugs that interact with aprepitant. Aprepitant is a substrate, a weak
inhibitor, and an inducer of CYP3A4. Aprepitant is also an inducer of CYP2C9. Refer to Sections
7.1 and 7.2 of fosaprepitant label for detailed drug-drug interaction and dosage adjustment.

3.2.1 PK of aprepitant in pediatric patients

The PK of aprepitant following oral aprepitant administration in pediatric patients was evaluated
in NDA 207865 (EMEND suspension) and NDA 21549/S-25 (EMEND oral capsule). An excerpt
of clinical PK information in pediatric patients following oral Emend administration is provided
below. Note that the units for AUC and concentrations of apreppitant in the label are mcgxhr/mL
and mcg/mL, respectively.

Age: Pediatric Population

As part of a 3-day regimen, dosing of aprepitant capsules (125-mg/80-mg/80-mg) in 18 pediatric
patients (aged 12 through 17 years) achieved a mean AUCO0-24hr of 17 mcgxhr/mL on Day 1 with
mean peak plasma concentration (Cmax) at 1.3 mcg/mL occurring at approximately 4 hours. The
mean concentrations at the end of Day 2 (N=8) and Day 3 (N=16) were both at 0.6 mcg/mL.

As part of a 3-day regimen, weight-based dosing of aprepitant powder for oral suspension (3-
mg/kg; 2- mg/kg; 2-mg/kg) in 18 pediatric patients aged 6 months to less than 12 years achieved
a mean AUCO0-24hr of 20.9 mcgxhr/mL on Day 1 with mean peak plasma concentration (Cmax)
at 1.8 mcg/mL (N=19), occurring at approximately 6 hours. The mean concentrations at the end
of Day 2 (N=18) and Day 3 (N=19) were 0.4 mcg/mL and 0.5 mcg/mL, respectively.

A population pharmacokinetic analysis of aprepitant in pediatric patients (aged 6 months through
17 years) suggests that sex and race have no clinically meaningful effect on the pharmacokinetics
of aprepitant.

3.2.1.1 PK of aprepitant following fosaprepitant IV infusion
Adolescents

Following a single dose of fosaprepitant 150 mg IV infused over 30 minutes in adolescents, the
mean AUCO0-24hr of aprepitant ranged from 30400 ngxhr/mL to 30800 ngxhr/mL with mean
Cmax ranged from 3500 ng/mL to 5870 ng/mL. The median Tmax was 0.5 hour.
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Table 11. Descriptive Statistics of Observed Aprepitant Plasma Pharmacokinetic
Parameters Following Administration of 150 mg IV Fosaprepitant in Patients 12 to 17

Years Old
Study P029
12 to 17 AUC0-0 AUC unr Cone Coar Casne | T %Eﬁiﬁﬁ: CL/F
Year Olds (hr*ng/mL) | (hr*ng/mL) | (ng/mL) | (ng/mL) | (ng/mL) | (hr) 1 (hr) (mL/min)
N 3 12 12 12 0 12 3 3
AM 33800 30400 3500 735 NR 0.546 10.5 76.2
SD 7180 8290 972 310 NR 0.144 1.0 16.2
ACV (%) 213 27.3 27.7 42.2 NR 26.3 9.6 21.2
Med 33200 29400 3730 714 NR 0.500 10.7 75.2
Min 26900 21300 1800 343 NR 0.500 9.39 60.6
Max 41200 48100 4600 1240 NR 1.00 114 92.9
GM 33300 29400 3360 675 NR 0.534 10.5 75.1
GCV (%) 21.6 26.1 32.7 46.0 NR 2 9.8 21.6
Study P134
Crnax Trnax Copr AUC .24 br Casne Cranr
12 to 17 Years (ng/mL) (hr) (ng/mL) (hr*ng/mlL) (ng/mL) (ng/mL)
N 11 11 11 11 10 11
AM 5870 0.64 825 30800 230 114
SD 2770 03 321 7020 324 186
Median 4960 0.5 742 31000 112 14.5
Min 2880 0.5 413 17800 BLQ BLQ
Max 12300 1.5 1360 42200 1080 498
Source data: Summary of Clinical Pharmacology, Table 2.7.2:3 and Table 2.7.2:5

Following a single dose of fosaprepitant 115 mg IV infused over 30 minutes on Day 1 and 80 mg
oral aprepitant on Days 2 and 3 in adolescents, mean AUCO0-24hr was 19500 ngxhr/mL with mean
Cmax on Day 1 reaching 3240 ng/mL. The median Tmax on Day 1 was 0.25 hour. The mean
concentrations at the end of Days 2 and 3 were 310 ng/mL and 199 ng/mL, respectively.
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Table 12. Descriptive Statistics of Observed Aprepitant Plasma Pharmacokinetic
Parameters Following Administration of 115 mg IV Fosaprepitant on Day 1 Followed by 80

mg Oral Aprepitant on Days 2 and 3 in Patients 12 to 17 Years Old

Comax Tinax Coar AUCo241r Casnr Crabr
12 to 17 Years (ng/mL) (hr) (ng/mL) | (hr*ng/mL) | (ng/mL) | (ng/mL)
N 12 12 8 8 10 11

AM 3240 0.41 433 19500 310 199

SD 1280 0.27 318 8010 288 281
Median 3080 0.25 407 19300 171 84.9
Min 1650 0.25 133 9940 66.2 BLQ
Max 6210 1 1120 33100 904 796

21to <12 vears

Source data: Summary of Clinical Pharmacology, Table 2.7.2:2

The PK parameters of aprepitant following 3 mg/kg fosaprepitant IV infused over 60 minutes in
patients 2 to < 12 years are shown in Table 13.

Reference ID: 4242452
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Table 13. Descriptive Statistics of Observed Aprepitant Plasma Pharmacokinetic
Parameters Following Administration of 3 mg/kg IV Fosaprepitant in Patients 2 to < 12

Years Old
Study P134
Conax Tomax Coanr AUC 24 1r Cashr Coone
6 - <12 years (ng/mL) (hr) (ng/mL) (hr*ng/ml) (ng/mL) (ng/mL)
N 8 8 8 8 8 8
AM 2850 1.07 308 19500 37.5 NR
SD 641 0.11 240 6720 56.5 NR
Median 2830 | 210 16300 16.2 BLQ
Min 1800 | 100 14000 BLQ BLQ
Max 3630 1.25 751 34000 159 925
2 - <6 years
N 7 7 7 7 7 7
AM 2430 1.41 184 18300 NR NR
SD 1100 0.83 189 11100 NR NR
Median 2570 1.03 182 20600 BLQ BLQ
Min 1260 | BLQ 6190 BLQ BLQ
Max 3880 3.27 462 36000 114 22.1
Study P029
e T . y . Apparent .

6 to <12 AE C0-c0 A.l* (O-E-Iln' cmax (-l-ﬂtr (-48hr Tm.j: Terminal (L‘fF
Year-Olds' (hr*ng/mL) | (hr*ng/mL) | (ng/mL) | (ng/mL) | (ng/mL) | (hr) t,. (hr) (mL/min)
N 8 14 14 14 0 14 8 8

AM 34300 29200 3550 589 NR 1.99 7.69 69.2
SD 20300 14300 2460 433 NR 1.62 2.09 66.4
ACV (%) 59.1 48.8 69.2 73.5 NR 81.6 27.2 95.9
Med 28400 29500 2700 550 NR 1.14 7.64 46.6
Min 10900 9650 1210 81.0 NR 0.533 4.39 34.0
Max 69000 60700 9190 1260 NR 6.00 11.9 231
GM 29200 26000 2930 419 NR 1.55 7.45 55.0
GCV (%) 69.0 54.9 69.5 119.9 NR 79.6 28.1 68.8
2to <6
Year-Olds
N 5 6 6 6 0 6 5 5
AM 15300 21800 2320 278 NR 2.29 6.55 66.2
SD 11100 22200 1540 398 NR 2.14 3.62 255
ACV (%) 72.9 101.8 66.1 142.9 NR 93.5 55.3 38.5
Med 9830 10600 1590 63.2 NR 1.00 4.96 63.6
Min 9530 9140 1020 33.5 NR 1.00 4.29 31.9
Max 35100 65100 4550 1020 NR 6.08 12.9 101
GM 13100 15900 1960 115 NR 1.68 5.95 61.8
GCV (%) 60.6 94.7 69.8 255.1 NR 97.5 48.2 45.0
Source data: Summary of Clinical Pharmacology, Table 2.7.2:4 and Table 2.7.2:5

Reference ID:

4242452
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The PK parameters of aprepitant following 5 mg/kg IV infused over 60 minutes in patients 2 to <
12 years old are shown in Table 14.

Table 14. Descriptive Statistics of Observed Aprepitant Plasma Pharmacokinetic
Parameters Following Administration of 5 mg/kg IV Fosaprepitant in Patients 2 to <12

Years Old
Apparent
6 to <12 Year- AUC), AUC24m Conax Caanr Csur Tmax | Terminal CL/F
Olds (hr*ng/mL) | (hr*ng/mL) | (ng/mL) | (ng/mL) | (ng/mL) | (hr) (tlm) (mL/min)
I
N 13 23 24 24 11 24 13 13
AM 55300 47400 4400 1210 164 2.92 9.77 2.
SD 11900 17300 1910 1000 124 5.09 2.49 12.7
ACV (%) 21.5 36.5 43.5 83.0 75.9 174.7 25.5 30.3
Med 55000 45200 4390 867 99.6 1.00 9.33 38.0
Min 36200 21800 1960 452 18.5 0.917 5.99 22.4
Max 73200 89300 10500 4950 391 24.5 14.5 62.8
GM 54100 44700 4090 992 120 1.57 9.47 40.3
GCV (%) 22.6 36.2 39.8 61.9 112.7 114.7 26.4 31.7
2 to <6 Year-
Olds
N 20 25 25 25 20 25 20 2
AM 46400 45000 4270 1060 232 1.90 9.27 31.8
SD 18600 23800 2370 1020 471 2.16 4.17 13.8
ACV (%) 40.1 52.9 554 96.3 202.6 114.1 45.0 43.5
Med 42800 36100 3950 577 50.8 1.00 8.21 27.7
Min 18600 16300 1500 194 0.00 0.917 5.61 12.8
Max 100000 131000 11300 4040 1970 9.33 229 72.0
GM 43300 40500 3800 738 NC 1.39 8.64 29.3
GCV (%) 39.0 472 51.0 999 NC 753 372 42.6

Source data: Summary of Clinical Pharmacology, Table 2.7.2:6

6 months to < 2 vears

Following a single dose of fosaprepitant 5 mg/kg I'V infused over 60 minutes in patients 6 months
to 2 years old, the mean AUCO0-24 hr of aprepitant was 36800 ng>xhr/mL with mean Cmax of 3550
ng/mL. The median Tmax was 1.08 hours.
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Table 15. Descriptive Statistics of Observed Aprepitant Plasma Pharmacokinetic
Parameters Following Administration of 3 mg/kg IV and 5 mg/kg Fosaprepitant in Patients

6 Months <2 Years Old
Study P134 — 3 mg/kg
Caax Tonax Coane AUCo.24ne Clashr Crane
0.5 - <2 vears (ng/mL) (hr) (ng/mL) (hr*ng/mL) (ng/mL) (ng/mL)
N 7 7 6 6 6 6

AM 1700 1.13 150 11700 NR NR

SD 636 0.17 103 6980 NR NR
Median 1730 1 169 11300 BLQ BLQ
Min 838 1 BLQ 1810 BLQ BLQ

Max 2470 1.42 282 19800 50.8 19.8

Study P029 — 5 mg/k
) Apparent
AUC ) AUC 4 Cnax Cosne Cisir Twae | Terminal CL/F
0to <2 Year- | (hr*ng/mL) | (hr*ng/mL) | (ng/mL) | (ng/mL) | (ng/mL) | (hr) tys (mL/min)
Olds (hr)

N 16 21 22 21 10 22 16 16

AM 37200 36800 3550 691 352 2.01 7.94 24.2

SD 15800 21800 1500 852 929 2.10 2.86 11.9
ACV (%) 42.5 59.2 42.2 123.3 264.1 | 104.3 36.0 49.3
Med 35700 32500 3260 535 30.8 1.08 7.02 21.6
Min 12500 10200 1340 78.0 0.00 1.00 4.16 7.81
Max 81100 118000 7040 3970 2990 9.00 12.4 504
GM 34200 32700 3280 436 NC 1.50 7.46 21.6
GCV (%) 45.8 50.9 43.0 123.7 NC 76.5 38.0 53.8

Source data: Summary of Clinical Pharmacology, Table 2.7.2:4 and Table 2.7.2:6

Effects of sex and race on the PK of aprepitant

A population PK analysis of IV and oral aprepitant in pediatric patients (aged 6 months through
17 years) suggests that sex and race have no clinically meaningful effect on the PK of aprepitant.

3.2.2 PK of fosaprepitant following 1V infusion

The PK of fosprepitant 150 mg IV in adults was not evaluated. However, PK of fosaprepitant 115
mg IV in adults was evaluated in the original NDA. Following IV infusion of fosaprepitant 115
mg over 15 minutes, fosaprepitant plasma concentrations fell near or below the lower limit of
quantitation (10 ng/mL) within 30 minutes after the end of infusion and conversion of fosaprepitant
to aprepitant was nearly complete. The exact identity of the enzyme(s) involved in the conversion
of fosaprepitant to aprepitant has not been identified but is thought not to involve the CYP family
of enzymes. Mean fosaprepitant Cmax was approximately 5900 ng/mL and mean AUC was 1483
ngxhr/mL after 115 mg IV infusion over 15 minutes. The elimination half-life for fosaprepitant
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was estimated to be 2 to 3 minutes. Refer to the Clinical Pharmacology Review of the original
NDA approved in 2008.

The PK of fosaprepitant in patients < 17 years old is summarized in Table 16. The Tmax occurred
at the end of infusion. The variability of Cmax of fosaprepitant in patients < 2 years are particularly
large with Cmax ranging from 20.2 ng/mL (minimum) to 7260 ng/mL (maximum). The cause is
unknown. However, altered conversion of IV administered prodrugs in infants has been
observed.>* The values of Cmax across all age groups appear to be much lower than the historical
value of 5900 ng/mL in adults receiving single dose of 115 mg IV infused over 15 minutes which
was reported in the original NDA. The concentrations of fosaprepitant were negligible with 15 to
30 minutes after the end of infusion. Due to limited sampling time for fosaprepitant, AUC values
were not estimated. The effect of age and weight on Cmax of fosaprepitant was not explored,
either.

3 G. Burckart, F.F. Barrett, A.R. Straughn, and S.R. Ternullo, Chloramphenicol Clearance in Infants. J Clin
Pharmacol. 1982; 22:49-52.

4 G. Burckart, F.F. Barrett, R. Della Valle, and M.C. Meyer, Chloramphenicol Dosage and Pharmacokinetics
in Infants and Children. J Clin Pharmacol. 1983; 23:106-112.
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Table 16. Summary of Plasma Fosaprepitant Cmax and Tmax Values Following
Fosaprepitant IV Single Dose (Study P134)

Dose Age Range Tmax (hr) Cmax (ng/mL)
3 mg/kg 6 Months to <2 Years Old N 7 7
Infuse over 1 Mean 1.13 2756
hour§ SD 0.175 3364
Median 1.00 159
[min — max] [1.00 — 1.42] [20.2 — 7260]
2 to <6 Years Old N 7 8
Mean 1.05 3034
SD 0.089 1718
Median 1.02 3292
[min — max] [1.00 — 1.25] [BLQ — 5240]
6 to <12 Years Old N 8 8
Mean 1.04 1654
SD 0.088 1995
Median 1.00 910
[min — max] [1.00 —1.25] [357 — 6200]
150 mg 12 to 17 Years Old N 11 11
Infuse over Mean 0.614 1310
30 minutest SD 0.251 964
Median 0.5 1020
[min — max] [0.5—1.33] [26.6 — 3300]
§ In patients < 12 years old: the PK samples were collected at pre-dose, 1 hour (at the end of fosaprepitant infusion), 1.25
hour (30 minutes prior to chemotherapy), 1.75 hour ((at the start of chemotherapy), and 2.25 hour (30 minutes after the
chemotherapy).
¥ In patients 12 to 17 years old: the PK samples were collected at pre-dose, 0.5 hour (at the end of fosaprepitant infusion),
0.75 hour (30 minutes prior to chemotherapy), 1.3 hour (at the start of chemotherapy), 1.8 (30 minutes after the
chemotherapy).
BLQ: below limit of quantification
Source data: Clinical Study Report P134, Table 2-6 and Table 2-19, Tables 11-3 and 11-16

3.3 Clinical Pharmacology Review Questions

3.3.1 To what extent does the available clinical pharmacology information provide pivotal or
supportive evidence of effectiveness?

As mentioned in Section 3.1, the 3-day oral aprepitant regimen was approved for the prevention
of CINV in children based upon efficacy and safety data obtained in pediatric patients while the
pediatric fosaprepitant program was ongoing. This also confirmed that NK-1 receptor blockade
with aprepitant has similar antiemetic effects in children as in adults and allows using exposure-
matching strategy to identify doses of fosaprepitant in pediatric patients.

The bridging scheme is showed in Figure 1.
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Figure 1. Efficacy Extrapolation/Bridging for One-Day and Three-Day Pediatric
Fosaprepitant Regimens

For Children Receiving Single Day Chemotherapy

Adult.l-Day IY Extrapolated Pediatric I-Pay v
Fosaprepitant Efficacy to: Fosaprepitant
(PO17L, 031) - Efficacy

For Chiidren Receiving Single or Multi-Day Chemotherapy

Pediatric 3-Day Oral
Aprepitant Efficacy
(P208)

Pediatric 3-Day IV
Fosaprepitant
Efficacy

Bridged

1{*H

Source data: Section 2.5 Clinical Overview, Figure 2.5:1
3.3.1.1 Single-day regimen

The dose selection for single-day regimen is based solely upon matching the systemic exposures
(Cmax and AUC) of aprepitant in patients < 17 years to healthy adults. Studies P029 and P134
also provided safety data for single dose fosaprepitant in pediatric cancer patients.

The sponsor’s proposed single-day regimen is as follows:

Page 30 of 115

Reference ID: 4242452



Drug Age Regimen
EMEND for 12 Years to 17 150 mg
injection Years intravenously over 30 minutes, completing the infusion approximately

30 minutes prior to chemotherapy

2 Years to less 4 mg/kg

than 12 Years (maximum dose 150 mg)

intravenously over 60 minutes, completing the infusion approximately
30 minutes prior to chemotherapy

6 Months to less 5 mg/kg
than 2 Years (maximum dose 150 mg)

intravenously over 60 minutes, completing the infusion approximately
30 minutes prior to chemotherapy

| Dexamethasone** 6 Months to 17 If a corticosteroid, such as dexamethasone, is co-administered,
Years administer 50% of the recommended corticosteroid dose on Days 1
and 2.
| 5-HT; antagonist 6 Months to 17 See selected 5-HT5 antagonist prescribing information for the
Years recommended dosage

3.3.1.1.1 Adolescents (12 to 17 years)

PK similarity was demonstrated by comparing the PK parameters from Studies P029 and P134 to
those obtained in healthy adult subjects receiving single150 mg fosaprepitant IV (Study P165)
(Table 17). The concentration — time profiles of aprepitant were superimposable (Figure 2).
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Figure 2. Mean Concentration-Time Profiles (= Standard Deviation) of Aprepitant from
Adolescents in Study P134 and Study P029 Receiving 150 mg Fosaprepitant and Healthy
Adult Subjects Receiving the Same Dose in Study P165

8000

—&— Adolescents administered with Fosaprpitant 150 mg IV (N=12) - P029
—&— Adolescents admimistered with Fosaprpitant 150 mg IV (N=11) - P134

6000 —a— Adnlts administered with Fosaprpitant 150 mg IV (N=41) - P165
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Source data: Summary of Clinical Pharmacology, Figure 2.7.2:3

Overall, the Cmax achieved in adolescents ranged from 84% to 134% of the Cmax achieved in the
healthy adults. Concentrations at 24 hours post dose (C24hr) in adolescents were 17 to 33% more
than that in the healthy adults. The AUCO-inf ranged from 95% to 120 % of that achieved in the
adults. The AUCO0-24hr was 20 to 23% more than that in the healthy adults. Given that these are
cross-study comparisons, the systemic exposures (AUC and C24) to aprepitant are considered
comparable.
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Table 17. Descriptive Statistics in key PK Parameters of Observed Aprepitant Following
Single Dose of 150 mg IV Infusion in Adolescent Patients and Healthy Adults.

Study Descriptive | AUCO0-x AUCO0-24hr | Cmax C24hr
(Subjects) | Statistics (ngxhr/mL) | (ngxhr/mL) | (ng/mL) | (ng/mL)
P029 (12- | N 3 12 12 12
17 years) Arithmetic 33800 30400 3500 735
Mean
CV% 21.3 27.3 27.7 42.2
Geometric 33300 29400 3360 675
Mean
P134(12- |N 8 11 11 11
17 years) | Arithmetic 43600 30800 5870 825
Mean
CV% 26.8 22.8 47.1 38.9
Geometric 42000 30000 5380 769
Mean
P165 N 41 41 41 41
(Healthy Arithmetic 37375 25105 4154 -
Adults) Mean
CV% 39.5 23.0 27.7 --
Geometric 35031 24444 4005 577
Mean
--: not reported
Source data: Table 11-1 of CSR P029, Table 11-2 of CSR P134, Tables 11-1
and 11-2 of CSR P165

3.3.1.1.2 6 months to < 12 years

The comparison of systemic exposures (AUC and Cmax) to aprepitant in pediatric patients < 12
years and adults is provided in Figure 3.
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Figure 3. Comparison of Observed 1-day 150 mg IV Fosaprepitant Regimen in Adult
Healthy Subjects and Model- Simulated Aprepitant PK Parameters (AUCinf, AUC24,
Cmax) After Administration of 4 mg/kg in Pediatric Subjects 2 to 12 Years Old and 5
mg/kg in <2 Years Old Subjects

AUCH-24hr | AUCD-inf Cmax
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Source data: Figure 23 in Section 4.3.1.5

3.3.1.1.2.1 6to<12years

The AUCO-inf, AUCO0-24hr, Cmax, and C24hr in patients aged 2 to 6 years following 3 mg/kg IV
dose were all lower than that in the healthy adult subjects receiving 150 mg IV dose (Table 18).
Similar pattern was observed in the patients aged 6 to < 12 years except AUCO0-24hr from Study
P029 (Table 19).
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Table 18. Cross-Study Comparison of Observed Systemic Exposures to Aprepitant
Following Single 3 mg/kg IV Infusion over 60 Minutes in Pediatric Patients (2 to < 6 years)
to Healthy Adult Subjects Given 150 mg IV Infusion over 30 Minutes (Study P165)

PK Parameter Study Age Group | N | Geometric Mean
AUCO0-oo (ngehr/mL) P029 2 to <6 years | 5 13100
P134 (Part V) 6 19800
P165 Adult 41 35100
AUCO0-24hr (ngshr/mL) | P029 2to <6 years | 6 15900
P134 (Part V) 7 15200
P165 Adult 41 24500
Cmax (ng/mL) P029 2 to <6 years | 6 1960
P134 (Part V) 7 2200
P165 Adult 41 4010
C24hr (ng/mL) P029 2 to <6 years | 6 115
P134 (Part V) -- -
P165 Adult 41 577
Source data: Clinical Study Reports P029 and P134

Table 19. Cross-Study Comparison of Observed Systemic Exposures to Aprepitant
Following Single 3 mg/kg IV Infusion over 60 Minutes in Pediatric Patients (6 to <12
years) to Healthy Adult Subjects Given 150 mg IV Infusion over 30 Minutes (Study P165)

PK Parameter Study Age Group N | Geometric Mean
AUCO-oo (ngehr/mL) P029 6 to <12 years | 8 29200
P134 (Part V) 8 22500
P165 Adult 41 35100
AUCO0-24hr (ngehr/mL) | P029 6 to <12 years | 14 26000
P134 (Part V) 8 18700
P165 Adult 41 24500
Cmax (ng/mL) P029 6 to <12 years | 14 2930
P134 (Part V) 8 2780
P165 Adult 41 4010
C24hr (ng/mL) P029 6 to <12 years | 14 419
P134 (Part V) 8 239
P165 Adult 41 577
Source data: Clinical Study Reports P029 and P134

3.3.1.1.2.2 2to<6years
PK simulation analysis showed that systemic exposures would be comparable to the adults if a 4
mg/kg IV infusion over 60 minutes in patients aged 2 to < 6 years is given (Table 20).
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Table 20. Simulated Aprepitant Exposure in Pediatric Patients Age 2 to <6 Years vs
Observed in Healthy Adults

Geometric Mean Ratio of Geometric Mean
2 to < 6 years Adults (ped/adults)
(Simulated) (Observed)
Dose (mg/kg) 4 3.5 3 150 mg 4 3.5 3
AUCO0-24hr 28205 24190 20249 24500 1.15 0.99 0.83
Cmax 3080.20 2690.5 2301.3 4010 0.77 0.67 0.57
C24 443.78 366.93 293.93 577 0.77 0.64 0.51
C48 83.933 65.661 49.231
C72 15.877 11.752 8.2471
AUCinf 37909 32069 26436 35100 1.08 0.91 0.75
Source Data: Population PK Modeling and Simulation Report, Table II- 2 | Reviewer’s analysis

Simulation analysis showed that systemic exposures would be comparable to the adults if a 3.5
mg/kg IV infusion over 60 minutes in patients age 6 to < 12 years is given (Table 21). On the
other hand, the predicted AUCO0-24hr following a 4 mg/kg dose is 44% higher than that in adults.
However, 4 mg/kg dose is also reasonable given that 5 mg/kg dose was studied in this age group
and found to have an acceptable safety profile. The Agency also believe that a simplified dosing
regimen, i.e. 4 mg/kg for the ages ranging from 2 to < 12 years, instead of 3.5 mg/kg for 6 to <12
years and 4 mg/kg for 2 to < 6 years, may help avoid potential medication error.

Table 21. Simulated Aprepitant Exposure in Pediatric Patients Age 6 to <12 Years vs
Observed in Healthy Adults

Geometric Mean Ratio of Geometric Mean
6 to < 12 years Adults (ped/adults)
(Simulated) (Observed)
Dose (mg/kg) 4 3.5 3 150 mg 4 3.5 3
AUCO0-24hr 35235 30301 25446 24500 1.44 1.24 1.04
Cmax 3591.4 3137.9 2684.8 4010 0.90 0.78 0.67
C24 682.3 570.4 463.1 577 1.18 0.99 0.80
C48 181.2 144.9 111.6
C72 48.1 36.8 26.9
AUCinf 53031 44860 36981 35100 1.51 1.28 1.05
Source Data: Population PK Modeling and Simulation Report, Table II- 3 | Reviewer’s analysis

3.3.1.1.2.3 6 months to < 2 years
The AUCO-inf, AUC0-24hr, Cmax, and C24hr in patients aged 6 months to < 2 years following 3
mg/kg IV dose were all lower than that in the healthy adult subjects receiving 150 mg IV dose

Page 36 of 115

Reference ID: 4242452



(Table 22). The AUCO-inf, AUC0-24hr, Cmax, and C24hr following 5 mg/kg IV were
comparable to that in the healthy adults. Simulation also showed that 5 mg/kg would provide
similar exposures to those in adults.

Table 22. Cross-Study Comparison of Observed Systemic Exposures to Aprepitant
Following Single 3 mg/kg and 5 mg/kg IV Infusion over 60 Minutes in Pediatric Patients (6
Months to <2 years) to Healthy Adult Subjects Given 150 mg IV Infusion over 30 Minutes

(Study P165)
PK Parameter Study Age Group | Does N | Geometric
(mg/kg) Mean
AUCO0- (ngehr/mL) P029 < 2 years 5 16 34200
P134 (Part V) 3 6 10600
P165 Adult 1508 41 35100
AUCO0-24hr (ngehr/mL) | P029 < 2 years 5 21 32700
P134 (Part V) 3 6 9170
P165 Adult 1508 | 41 24500
Cmax (ng/mL) P029 < 2 years 5 22 3280
P134 (Part V) 3 7 1580
P165 Adult 1508 | 41 4010
C24hr (ng/mL) P029 < 2 years 5 21 436
P134 (Part V) 3 -- --
P165 Adult 1505 | 41 577
Source data: Clinical Study Reports P029 and P134: --: Not reported: §: unit in mg

Simulation analysis showed that systemic exposures would be comparable to the adults when a 5
mg/kg IV infusion over 60 minutes in patients aged 6 months to < 2 years is given (Table 23).

Table 23. Simulated Aprepitant Exposure in Pediatric Patients Age 6 months to <2 Years
vs Observed in Healthy Adults

Geometric Mean Ratio of Geometric Mean
6 months < 2 years (Simulated) Adults (ped/adults)
(Observed)
Dose 5 4.5 4 150 mg 5 4.5 4
(mg/kg)
AUCO0-24hr 30125 26688 23300 24500 1.23 1.09 0.95
Cmax 3115.7 | 2800.5 2485.7 4010 0.78 0.70 0.62
C24 480.6 413.8 349.5 577 0.83 0.72 0.61
C48 90.8 74.8 60.1
C72 17.2 13.5 10.3
AUCinf 40021 35072 30260 35100 1.14 1.00 0.86
Source data: Population PK Modeling and Simulation Report, Table II- 1 Reviewer’s analysis
3.3.1.2 Three-day regimen
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Three-day regimen using oral Emend has been approved in pediatric patients age 6 months and
older since 2015. The Agency agreed that the efficacy of a 3-day IV fosaprepitant regimen for the
pediatric patients could be extrapolated from oral aprepitant by identifying an IV dose regimen to
match aprepitant exposures in pediatric subjects for each day of the 3-day oral aprepitant regimen
through PK modeling. The 3-day IV regimen may include 3-day IVs (IV/IV/IV) or IV/PO/PO
regimens. Refer to Preliminary Comments of July 13, 2016 issued under IND 048924. The
sponsor proposed a three-day IV regimen with an option to substitute the second and third day
dose with oral aprepitant.

The sponsor’s initial proposed three-day regimen is as follows:

Comparison of systemic exposures (AUC and Cmax) to aprepitant following IV/IV/IV or
PO/PO/PO regimen is provided in the Figure 4.
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Figure 4. Comparison of 3-day Oral Aprepitant Regimens in Adolescent (125 mg on Day 1
and 80 mg on Days 2 and 3) and Pediatric Subjects <12 Years Old (3 mg/kg on Day 1 ad 2
mg/kg on Days 2 and 3) with Simulated 3-day IV Fosaprepitant Regimens, 115 mg on Day
1 and 80 mg on Days 2 and 3 in Adolescents and 3 mg/kg and 2 mg/kg on Days 2 and 3 in

Pediatric Subjects <12 Years Old
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Source data: Figure 24, Section 4.3.1.5
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3.3.1.2.1 Adolescents (12 to 17 years)

Fosaprepitant 115 mg IV on Day 1 and aprepitant 80 mg PO using Emend oral suspension on Days
2 and 3 were studied in adolescent cancer patients. The observed AUC0-24hr on Day 1 was 26%
higher than that in the three-day oral regimen in adolescents given aprepitant 125 mg on Day 1
and aprepitant 80 mg on Days 2 and 3 (Study P097, oral capsules used). The observed Cmax of
aprepitant on Day 1 was 183% higher than that in the three-day oral regimen. Although the Cmax
is much higher following IV dosing (Table 24), the safety of the higher Cmax is supported by the
acceptable safety profile in adolescents given single dose of 150 mg IV infusion.

Table 24. The Observed AUC, Cmax, and Cmin (C24hr, C48hr, and C72hr) in 12 to 17
Years from Studies P134 and P097

Dose (mg) AUCO0-24hr Cmax C24hr C48hr C72hr

(Days 1/2/3) (hr*ng/ml) (ng/ml) (ng/mL) (ng/mL) (ng/mL)

IV/PO/PO N 8 12 8 10 11

(115/80/80) AM 19500 3240 433 310 199

(Study P134%) | CV% 41.1 39.4 73.6 93.1 141
GM 18000 3030 348 210 -

PO/PO/PO N 18 18 9 9 16

(125/80/80)

(Study P097%) AM 16648.5 1268.6 5124 624.7 595.8

CV% 42.9 60.2 48.9 75.6 92.2

GM 14318 1070 449.7 460.6 367.0

# Oral suspension was used on Days 2 and 3.

$ Oral capsules were used. Results submitted to NDA 21549/S-25 for EMEND oral capsule

AM: arithmetic mean; GM: Geometric mean; --: not reported

Source data: Reviewer’s summary table based upon the sponsor’s clinical study reports to NDA 21549/S-25 and

NDA 22023/S-17

For both studies (P134 and P097), the Cmax on Days 2 and 3 were not measured. PK samplings
for Days 2 and 3 were only for trough concentrations (Cmin), i.e. C24hr, C48hr, and C72hr. Cross-
study comparison showed that Cmin at Hour 24 and Hour 48 from IV/PO/PO group were 22.5%
and 54.4% lower than the PO/PO/PO regimen, respectively.

Reviewer’s comment: Emend oral capsules have been approved for patients 12 years and older.
Emend oral suspension has been approved for patients < 12 years old. The two formulations are
not interchangeable due to lack of a dedicated bioequivalence study. Population PK analysis
showed that CL is similar between the two oral formulations. Therefore, even though the
suspension was used in adolescents on Days 2 and 3 (Part I, Study P134), Emend oral capsule is
recommended on Days 2 and 3 for the IV/PO/PO regimen.

The simulated geometric means of systemic exposures to aprepitant from three different types of
three-day regimens (IV/IV/IV 115/80/80 mg, IV/IV/PO 115/80/80 mg, IV/PO/PO 115/80/80 mg)
and corresponding differences in exposures compared to PO/PO/PO (125/80/80 mg) regimen are
shown in Table 25.
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Table 25. The Simulated Geometric Means of Aprepitant Following IV/PO/PO, IV/IV/PO,
and IV/IV/IV and Corresponding Ratios Compared to Simulated Values from PO/PO/PO

Regimen.
Day 1 Day 2 Day 3

AUCO- | Cmax | Cmin AUC | Cmax | Cmin AUCO- | Cmax | Cmin

24h 0-24h 24h
PO/PO | P 17958 | 1152.8 | 36435 | P 17491 | 1097.1 | 376.96 | PO | 16833 1055.9 | 365.86
/PO O O
IV/PO/ | IV | 20938 | 2424.5 | 42479 | P 16820 | 1061.1 | 361.25 | PO | 16508 1036.1 | 359.34
PO (0]
IV/IV/ | IV | 20938 24245 | 42479 | IV | 19996 | 2132.7 | 387.79 | PO | 16783 1057.6 | 360.32
PO
IV/IV/ | IV | 21083 2451 428.6 IV | 20142 | 2154.7 | 391.75 | IV | 20127 2143.8 | 389.54
v

Geometric mean ratio, PO/PO/PO as reference
Day 1 Day 2 Day 3

IV/PO/ | IV | 1.17 2.10 1.17 P 0.96 0.97 0.96 PO | 0.98 0.98 0.98
PO O
v/iav/ IV | 1.17 2.10 1.17 IV | 1.14 1.94 1.03 PO | 1.00 1.00 0.98
PO
v/iav/ IV | 1.17 2.13 1.18 IV | 1.15 1.96 1.04 IV | 1.20 2.03 1.06
v

Units for AUCO0-24h, Cmax, and Cmin are ngxhr/mL, ng/mL, ng/mL, respectively.

The simulated AUCO0-24 and Cmin on Day 1 following IV infusion were 17% higher than those
achieved following oral administration on Day 1. The AUC, Cmax, and Cmin of aprepitant on
Days 2 and 3 with 80 mg oral aprepitant following IV fosaprepitant on Day 1 were similar to the
adolescents who received the same oral doses on Days 2 and 3 following 125 mg oral aprepitant
dose on Day 1.

The simulated Cmax on Day 1 following IV infusion was about 2-fold the Cmax following oral
administration. However, as discussed earlier, the safety profile from adolescents receiving 150
mg, a dose 30% higher than 115 mg, was acceptable. The dose of 115 mg IV on Day 1 for a three-
day regimen is acceptable.

The simulated values of Cmax on Days 2 and 3 following IV infusion were still about 2-fold the
Cmax following oral administration. As fosaprepitant IV given beyond Day 1 has never been
studied in pediatric patients, there is no safety data to support the 2-fold increase in Cmax when
fosaprepitant IV is given repetitively for additional two days even though the simulated Cmax
values on Days 2 and 3 were not higher than on Day 1. In order to reduce the Cmax values by
50% the infusion duration needs to be increased significantly beyond 60 minutes on Days 2 and 3
(Error! Reference source not found.).
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Figure 5. Population PK Predicted Time Course of Plasma Aprepitant Concentrations
(mcg/mL) after IV/IV/IV 115/80/80 mg Dosing in Adolescents for Various Infusion
Durations

Plasma Concentration (mcg/mL)

Time (hours)

Infusion duration: Green represents 1 hour, light blue 2 hours, blue 4 hours, black 8 hours, yellow/tan 16 hours
Source data: Reviewer’s analysis using Berkeley Madona software

Given that adjustment, because infusion duration on Days 2 and 3 duration will be different from
Day 1, potential medication errors could occur. Consequently, the Agency and the sponsor agreed
that IV infusion on Days 2 and 3 would be impractical in clinical settings. Thus, only the three-
day regimen of IV/PO/PO is acceptable.

3.3.1.2.2 6 months to < 12 years

The three-day regimen with IV dosing on Day 1 has not been studied in pediatric patients < 12
years.

The simulated geometric means of systemic exposures to aprepitant from three different types of
three-day regimens (IV/IV/IV 3/2/2 mg/kg, IV/IV/PO 3/2/2 mg/kg, IV/PO/PO 3/2/2 mg/kg) and
corresponding differences in exposures compared to PO/PO/PO (3/2/2 mg/kg) regimen are shown
in Table 26, Units for AUC0-24h, Cmax, and Cmin are ngxhr/mL, ng/mL, ng/mL, respectively.

Table 27 and Table 28, respectively.
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Table 26. The Simulated Geometric Means of Aprepitant Following IV/PO/PO, IV/IV/PO,
and IV/IV/IV and Corresponding Ratios Compared to Simulated Values from PO/PO/PO
Regimen: 6 to <12 years

Day 1 Day 2 Day 3
AUCO- | Cmax | Cmin AUCO | Cmax | Cmin AUCO- | Cmax | Cmin
24h -24h 24h
PO/PO/ | PO | 21354 | 1489.2 | 384.31 | PO | 18832 | 1343.7 | 310.17 | P 18140 1291.9 | 298.9
PO (0]
IV/PO/ | IV | 25659 | 2699.3 | 474.82 | PO | 19604 | 14039 | 321.35 | P 18260 1299.7 | 301.23
PO O
V/IV/ IV | 25659 2699.3 | 47482 | IV | 22733 | 2293.2 | 38945 | P 19099 1363.3 | 313.21
PO O
IV/IV/ IV | 25639 2686.5 | 47492 | IV | 22704 | 2284 389.11 | IV | 22169 2235.5 | 377.58
v
Geometric mean ratio, PO/PO/PO as reference
Day 1 Day 2 Day 3
IV/PO/ | IV | 1.20 1.81 1.24 PO | 1.04 1.04 1.04 P 1.01 1.01 1.01
PO (o)
viv/ | IV | 1.20 1.81 1.24 IV | 1.21 1.71 1.26 P 1.05 1.06 1.05
PO (0]
v/iv/ | IV | 1.20 1.80 1.24 IV | 1.21 1.70 1.25 IV | 1.22 1.73 1.26
v

Units for AUCO0-24h, Cmax, and Cmin are ngxhr/mL, ng/mL, ng/mL, respectively.

Table 27. The Simulated Geometric Means of Aprepitant Following IV/PO/PO, IV/IV/PO,

and IV/IV/IV and Corresponding Ratios Compared to Simulated Values from PO/PO/PO
Regimen: 2 to < 6 years

Day 1 Day 2 Day 3
AUC | Cmax Cmin AUCO | Cmax | Cmin AUCO- | Cmax Cmin
0-24h -24h 24h
PO/PO/ | PO 16398 | 1230.9 | 234.82 | PO | 13297 | 10349 | 167.56 | P 12710 987.39 160.23
PO O
IV/PO/ | IV 20196 | 2287.3 | 296.53 | PO | 13707 | 1070.8 | 172.06 | P 12724 988.1 160.66
PO O
IV/IV/ v 20196 | 2287.3 | 296.53 | IV | 16364 | 1841.7 | 215 P 13146 1023.6 165.15
PO O
V/IV/ v 20336 | 2307.3 | 300.77 | IV | 16544 | 1860.1 | 219.27 | IV | 15941 1803.3 209.54
1\Y
Geometric mean ratio, PO/PO/PO as reference
Day 1 Day 2 Day 3
IV/PO/ | IV 1.23 1.86 1.26 PO | 1.03 1.03 1.03 P 1.00 1.00 1.00
PO O
IV/IV/ v 1.23 1.86 1.26 IV | 1.23 1.78 1.28 P 1.03 1.04 1.03
PO O
v/Iv/ v 1.24 1.87 1.28 IV | 1.24 1.80 1.31 IV | 1.25 1.83 1.31
v
Units for AUCO0-24h, Cmax, and Cmin are ng>hr/mL, ng/mL, ng/mL, respectively.

Reference |ID: 4242452
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Table 28. The Simulated Geometric Means of Aprepitant Following IV/PO/PO, IV/IV/PO,
and IV/IV/IV and Corresponding Ratios Compared to Simulated Values from PO/PO/PO
Regimen: 6 months to <2 years

Day 1 Day 2 Day 3
AUC | Cmax Cmin AUCO- | Cmax | Cmin AUCO- | Cmax | Cmin
0-24h 24h 24h
PO/PO/ | PO 13431 | 1023.2 | 180.87 | PO | 10611 842.31 | 123.58 | P | 10120 801.92 | 117.96
PO O
IV/PO/ | IV 16616 | 1864.4 | 227.82 | PO | 10915 870.12 | 126.6 P | 10125 802.06 | 118.2
PO O
v/Iv/ v 16616 | 1864.4 | 227.82 | IV | 13140 1487.9 | 159.19 | P | 10428 828.5 121.17
PO O
IV/IV/ v 16715 | 1872.1 | 229.07 | IV | 13217 14955 |1 15994 |1 | 12674 1443.6 | 152.02
v \Y%
Geometric mean ratio, PO/PO/PO as reference
Day 1 Day 2 Day 3
IV/PO/ | IV 1.24 1.82 1.26 PO | 1.03 1.03 1.02 P | 1.00 1.00 1.00
PO (@)
w/iav/ | IV 1.24 1.82 1.26 IV | 1.24 1.77 1.29 P | 1.03 1.03 1.03
PO O
v/iav/ | IV 1.24 1.83 1.27 IV | 1.25 1.78 1.29 I]|1.25 1.80 1.29
v A%

Units for AUC0-24h, Cmax, and Cmin are ng>hr/mL, ng/mL, ng/mL, respectively.

The simulated AUC0-24 and Cmin on Day 1 following IV infusion were 20% to 26% higher than
those achieved following oral administration on Day 1. The simulated Cmax on Day 1 following
IV infusion was about 2-fold the Cmax following oral administration. However, as discussed
earlier, the safety profile from patients < 12 years old receiving 5 mg/kg IV, a dose 67% higher
than 2 mg/kg, was acceptable. The dose of 3 mg/kg IV on Day 1 for a three-day regimen is
acceptable.

The AUC, Cmax, and Cmin of aprepitant on Days 2 and 3 with 2 mg/kg oral aprepitant following
IV fosaprepitant on Day 1 were similar to the those who received the same oral doses on Days 2
and 3 following 3 mg/kg oral aprepitant dose on Day 1.

Similar to what was found in the adolescent group, the simulated values of Cmax on Days 2 and
3 following IV infusion were still close to 2-fold the Cmax following oral administration. As
fosaprepitant IV given beyond Day 1 has never been studied in pediatric patients, there is no
safety data to support the near 2-fold increase in Cmax when it is given repetitively for additional
two days. It is noteworthy that Cmax values on Days 2 and 3 were not higher than on Day 1. In
order to lower the Cmax values, the infusion duration would also have to be increased
significantly beyond 60 minutes on Days 2 and 3. As such, infusion duration on Days 2 and 3
would be different from Day 1 which may potentially lead to mediation errors. The Agency and
the sponsor agreed that IV infusion on Days 2 and 3 were impractical in clinical settings. Thus,
only the three-day regimen of IV/PO/PO would be approved.
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3.3.1.3 Fosaprepitant

The safety of fosaprepitant IV in pediatric patients was deemed to be acceptable. Refer to Clinical
Review of the supplement NDA 22023/S-17 for details.

According to the sponsor, the fosaprepitant level on Day 1 following 115 mg IV in adolescents in
the three-day regimen (IV/PO/PO) was not reported in Study P134 because the samples were
mishandled. However, single dose fosaprepitant 150 mg IV in adolescents was evaluated (Table
16). No safety issue was found to be associated with single dose fosaprepitant in this age group.
No safety issue was found to be associated with 115 mg fosaprepitant IV on Day 1 of the three-
day regimen in this age group even though the systemic exposures to fosaprepitant following 115
mg IV were not available.

The three-day regimen (IV/PO/PO) was not studied in patients < 12 years. However, 3 mg/kg and
5 mg/kg were studied in the single-day regimen and were found to be safe. Fosaprepitant levels
following 3 mg/kg single dose were evaluated (Table 16). The proposed dose of 3 mg/kg IV on
Day 1 was also lower than 5 mg/kg studied in the single-day regimen in patients < 12 years.

3.3.1.4 Cardiac Electrophysiology

A single 200 mg dose of fosaprepitant had no effect on the QTc interval. Maximum aprepitant
concentrations after a single 200 mg dose of fosaprepitant were 4- and 9-fold higher than that
achieved with oral EMEND 125 mg and 40 mg (for PONV), respectively.’ QT prolongation
with the oral EMEND dosing regimens for CINV and PONV is not expected. The maximum
proposed dose for pediatric patients is 150 mg IV which is 30% lower than 200 mg dose.

3.3.2 Is the proposed dosing regimen appropriate for the general patient population for which
the indication is being sought?

No. See discussion in Section 3.3.1.

3.3.3 Is an alternative dosing regimen and/or management strategy required for subpopulations
based on intrinsic factors?

No. Population PK analysis showed that sex and race do not affect systemic exposures of
aprepitant. The dosing regimens for fosaprepitant IV have factored in the effect of age and body
weight on the PK.

5 Fosaprepitant product label (rev 8/2017) and aprepitant product label (rev 5/2017)
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The CL of aprepitant increases with the increase of body weight. Across the range of pediatric
body weights, CL change nearly 2-fold. For 150 mg IV aprepitant administered to a 9-year old
with the body weight of 29.7 kg (median age and weight in the 6 to 12 years old group, Table 40),
the predicted CL of aprepitant is 2.50 L/hr. For the same dose in a 9-year old with body weight of
68.4 kg (maximum weight in the 6 to 12 years old group, Table 40), the predicted CL is 4.67 L/hr.

The V2 (central compartment) of aprepitant decreases with the increase of age. The V2 for a 9-
year old with a body weight of 29.7 kg is predicted to be 19.8 L. The V2 for a 6-year old with the
same body weight is predicted to be 21.5 L.

3.3.4 Are there clinically relevant food-drug or drug-drug interactions and what is
the appropriate management strategy?

Food-drug Interactions

Since fosaprepitant is administered by intravenous infusion, a food-effect study is not conducted
as food-drug interactions are not anticipated nor applicable.

Drug-drug interactions

Yes. This has been addressed in the current approved label for oral aprepitant. Also see Section
3.2.

Dosage adjustment for a corticosteroid e.g. dexamethasone

Similar to what is recommended for oral aprepitant in pediatric cancer patients®, a 50% dose
reduction is recommended if a corticosteroid, such as dexamethasone, is co-administered. In the
clinical trials evaluating PK and PK/PD of aprepitant following fosaprepitant IV, the
dexamethasone dose was set to be reduced by 50%. This is because both aprepitant and
dexamethasone are the substrates of CYP3A4 enzymes while aprepitant is also a moderate
CYP3A4 inhibitor. In adults, co-administration of aprepitant resulted in a significant 2-fold
increase in dexamethasone AUC and Cmax. Co-administration of single oral dose of aprepitant
with midazolam given IV (a sensitive CYP3A4 substrate) resulted in a 1.5-fold increase in
midazolam AUC. A 2.3-fold increase in midazolam AUC was observed when midazolam was
given orally with a single dose of oral aprepitant. Fosaprepitant is quickly converted to aprepitant,
thus, has minimal drug-drug interaction potential. Taken together, the proposed dose reduction of
dexamethasone in pediatric patients is reasonable.

¢ Approved product label of oral aprepitant, Section 14.3

Page 46 of 115

Reference ID: 4242452



Effect of excipient -EDTA

The to-be-marketed formulation of fosaprepitant for pediatric patients is the currently approved
formulation for use in adults. It contains 5.4 mg edetate disodium (EDTA) in a 150 mg dose vial
(“reduced EDTA” formulation) which has been approved since 12/2/2016 (NDA 22023/S-14).
This formulation was used in Study P029. However, fosaprepitant used in Study P134 was the
“original” marketed I'V fosaprepitant formulation approved in 2009 in adults. The formulation
included 18.8 mg EDTA in a 150 mg dose vial (“high EDTA” formulation, “original EDTA”
formulation).

The effect of EDTA in terms of “reduced” formulation vs ‘“high” formulation on systemic
exposures of aprepitant in pediatric population is negligible. As EDTA is not expected to affect
the PK of aprepitant and the bioavailability of intravenous injection is 100%, the “reduced EDTA”
formulation (NDA 22023/S-14) was approved without a relative bioavailability study. The cross-
study comparison of the concentration-time profiles following 3 mg/kg of aprepitant in patients 2
to 12 years old and 150 mg in adolescents showed that the concentration-time profiles were
superimposable except for age group of 6 to < 12 years (Figure 6). However, this difference could
be due to an imbalance of the subject numbers between the two studies. Population PK analysis
(Section 4.3) also found that the systemic exposures of aprepitant from “reduced” formulation is
similar to that from “high” formulation.
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Figure 6. Concentration-Time Profiles of Aprepitant in Adolescents Receiving 150 mg
Fosaprepitant and 2 to <12 Years Old Receiving 3 mg/kg (up to 150 mg) in Study P134
(“Original” EDTA, aka “High” EDTA) and Study P029 (“Reduced” EDTA) Across All Age

Groups.
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Source data: Summary of Biopharmaceutic Studies and Associated Analytical Methods, Figure 2.7.1:2
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In addition, the distributions of the observed concentrations from both studies were comparable
(Error! Reference source not found.).

Figure 7. Distribution of Observed Aprepitant Concentration Data Following IV
Administration of 3 mg/kg Fosaprepitant in Study P029 (Reduced EDTA) and Study P134
(Original EDTA, aka. High EDTA) in Pediatric Patients 2 — 17 Years Old
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Source data: Summary of Biopharmaceutic Studies and Associated Analytical Methods, Figure 2.7.1:3

4.1.Summary of Bioanalytical Method Validation and Performance
Plasma 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. Both methods showed in Table 29 were reviewed and deemed to be
acceptable. Refer to Clinical Pharmacology Review of NDA21549/S-025 (Efficacy Supplement
of Emend oral capsules) and original NDA 207865 (Emend oral suspension) for details.
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Table 29. Laboratories That Developed and Validated the Bioanalytical Methods and

Performed the Analyses
Laboratory Laboratory Matrix Smdy Analvte Laboratory Address
Method Supported
Merck IZO \?;111111};3}7.10m;A
Research DM-3590 Plasma | P097 MK-0869 1948635‘ omt, b2
Laboratories
(b) (4)
o P029, P044
09BASMO032V2 | Plasma P13 4: P1 48* MK-0869

Source data: 2.7.1 Summary Of Biopharmaceutic Studies/Associated Analytical Methods (Pediatric), Table 2.7.1: 4

Plasma fosaprepitant (MK-0517) was measured by a validated high performance liquid
chromatography with tandem mass spectrometric detection (HPLC-MS/MS) in the positive ion
mode using a Heated Nebulizer interface. The analytical method numbered 12BAS0234 was
performed by O® m 2014. The concentration range of detection was 10.000 —
5000.000 ng/mL with an 1? of 0.9978. The intra-day, inter-day precision and accuracy, recovery
were within acceptable range. Free-Thaw stability and twelve-months stability at < 20°C and

<70°C were also within acceptable range.

4.2.Individual Study Review
4.2.1 Study P029

Title: A Phase IIb, Partially-Blinded, Randomized, Active Comparator-Controlled Study to
Evaluate the Pharmacokinetics/Pharmacodynamics, Safety, and Tolerability of Fosaprepitant in
Pediatric Patients for the Prevention of Chemotherapy-Induced Nausea and Vomiting (CINV)
Associated with Emetogenic Chemotherapy

Subtitle: Open-Label Cohort to Further Evaluate thePharmacokinetics/Pharmacodynamics, Safety,
and Tolerability of Fosaprepitant in Pediatric Patients Birth to <12 Years Old

Study Design: This study was a Phase 2b, worldwide, multicenter, partially-blinded, randomized,
parallel-group, pharmacokinetic (PK)/pharmacodynamics (PD), dose-ranging study, to evaluate
the PK, PD, safety and tolerability of aprepitant, after administration of a single dose of
fosaprepitant concomitantly with intravenous (IV) ondansetron, with or without
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dexamethasone. Eligible subjects were male or female, birth to 17 years of age, with a documented
malignancy and scheduled to receive chemotherapeutic agent(s) associated with moderate, high,
or very high risk of emetogenicity.

A cohort to evaluate the impact of aprepitant on the PK of dexamethasone in the pediatric age
group birth to 1 year old was also implemented.

Reviewer’s comment: Only one patient was studied. Thus, the results are not included in this
review.

Figure 8. Study Design and Treatment Group. Top panel: Dose Ranging Study Part;
Bottom Panel: Study of S mg/kg (Up to 150 mg) in < 12 years

Screen patients scheduled for chemotherapy

l

l

l

l

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

Fosaprepitant Dose 1
(150 mg)* plus
IV Ondansetron

Total n=64

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

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

Total n=64

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

Fosaprepitant Dose 3
(20 mg)* plus
IV Ondansetron

Total n=64

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

IV Ondansetron pius
matching placebo for
Fosaprepitant

Total n=64

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

6-<12 yr old (n~20)
2 <6 yrold (n~20)

<2yrold (n~20)
Total n=~60

Fosaprepitant 150 mg”* plus
IV Ondansetron

Randomization

Number Assigned
Treatment Post-treatment Follow-up
Screening
vl V2 V3 V4 Vs \ vi V8
Day-28 to 1 Day 1 Day 2 Day3 Dayd4 Day$ Day6to8 Day 15 tol7

Note: PK samples drawn from all subjects.
#All subjects received a corresponding age-specific weight-adjusted dose.
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Pharmacokinetic analysis: Plasma for aprepitant PK assessment was obtained at the end of the

fosaprepitant infusion, and 2 to 4 hours, 5 to 7 hours, 8 to 10 hours, and 23 to 25 hours after
completion of fosaprepitant infusion. An additional optional plasma sample was collected 46 to 50
hours after completion of fosaprepitant infusion in the 5 mg/kg dose cohort. PK assessment was
done in Cycle 1.

Pharmacokinetic Results

Demographics
Fosaprepitant 3mgkg Fosaprepitant Fosaprepitant Control Regimen Fosaprepitant Smgkg Total
Fegimen 1.2mgz/kg Fegimen 0.4mg/kg Fegimen Regimen
n (%) n (%) n (%) n (%) n (%) n (¥a)
Subjects in population 42 43 40 35 74 234
Gender
Male M (37.1) 20 (46.5) 1 (32.5) 13 14 42 (36.8) 125 (33.4)
Female 12 429 23 (53.5) 19 (47.5) 17 (48.6) 2 432 109 (46.6)
Age (Months)
birth to =2 years 0 (0.0) 0 0.0 0 (0.0 ] 0.0 L] (311) 23 (9.8)
2 to <6 years 2 (19.0) 10 (33) 10 (25.0) 9 @57 26 (351) 63 (26.9)
6 to =12 years 17 (40.5) 16 @31y 13 (32.5) 9 @57 25 (33.8) 20 (342
12 to 17 years 17 (40.5) 17 (39.5) 17 (42.5) 17 (48.6) 0 (0.0 68 (29.1
Mean 1243 121.6 120.7 1243 60.2 103.0
SD 518 513 340 557 423 374
Median 1235 127.0 120.0 1400 540 102.0
Range 20 t0 210 38t0 202 27 to 209 28to 206 410142 40210
Race
Asian 3 (.1 2 [CX)] 2 (5.0 3 (8.6) 13 (17.6) 23 (2.8)
Black Or African American 1 2.4 1 23 4 (10.0) 2 (eX)] 1 14 9 (3.8)
Multiple 0 (0.0) 1 23 1 (e))] 2 (eX)] 9 (12 13 (5.6)
White EH) (90.5) 30 (90.7) 33 (82.5) 28 (80.0) 51 (62.9) 182 (80.8)
Ethnicity
Hispanic Or Latino 6 (14.3) 8 (18.6) 10 (25.0) 3 (8.6) 17 (23.0) 44 (18.8)
Not Hispanic Or Latino 27 (64.3) 20 674) 26 (65.0) 24 (68.6) 53 (71.6) 159 (67.9)

Subjects by Age Category and Gender
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Fosaprepitant 3mg/kg Fegimen Fosaprepitant 1. 2mgkg Regimen Fosaprepitant 0.4mg/kg Regimen

Male Female Total Male Female Total Male Female Total
Subjects in population 24 18 42 20 23 43 | 19 40
Age (Months)
birth to <2 years 0 0 0 0 0 0 0 0 0
2 to <6 years 4 4 8 5 5 10 5 5 10
6 to <12 years 10 7 17 5 11 16 5 8 13
12 to 17 years 10 7 17 10 7 17 11 6 17
Mean 1283 1193 1245 1316 113.0 1216 126.5 1143 1207
sD 543 492 518 541 432 513 354 532 540
Median 1195 125.0 1235 147.0 118.0 1270 1480 1130 1200
Range 20 ta 210 39 to 196 20ta 210 480 202 38 to 200 3810202 270205 34 to 200 27t0 209

Control Regimen Fosaprepitant Smg/kz Regimen Total

Male Female Total Male Female Total Male Female Total
Subjects in population 18 17 i3 42 32 74 125 109 234
Age (Months)
birth to <2 years 0 0 0 12 11 23 12 11 23
2 to <6 years 3 6 9 14 12 26 i1 32 63
6 to <12 years 6 3 9 16 9 25 42 8 20
1210 17 years 9 8 17 0 0 0 40 28 68
Mean 1286 1198 1243 653 533 60.2 1075 978 103.0
sD 534 593 55.7 47 384 423 58.7 558 374
Median 1420 136.0 140.0 60.5 433 340 109.0 101.0 1020
Range 28 t0 206 3510204 28 to 206 410142 7to 142 410142 410210 Tto 209 40210
For Fosaprepitant 3mg/kg Fegimen, subjects 12-17 years of age received a fixed 150 mg fosaprepitant dose.
For Fosaprepitant 1. 2mg/kg Fegimen, subjects 12-17 years of age received a fixed 60 mg fosaprepitant dose.
For Fosaprepitant 0. 4mg/kg Fegimen, subjects 12-17 years of age received a fixed 20 mg fosaprepitant dose.

Source: [PO29ME0517: analysis-adsl]

4.2.1.1 Summary of PK parameters

Descriptive Summary of the PK parameters estimated by non-compartmental analysis is shown
below:
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Table 30. Descriptive Statistics of PK parameters After Single dose of 150 mg or 3 mg/kg
by Age Cohorts

Table 11-1

Plasma Pharmacokinetic Parameters with Deseriptive Statistics for Aprepitant Following
Administration of 150 mg Single Dose IV Fosaprepitant Regimen in Subjects Aged 12 to 17
Years (LOQ Values — 10.0 ng/'mL)

Summary of Aprepitant Plasma Pharmacokinetic Parameters
12 to 17
Years AUCO-" | AUCO-24bhr | Cmax | C24hr | C48hr | Tmax %Ell’lf]:;f:: cLF
(br*ugml) | (rngiml) | gml) | (agnl) | @gmD) | @) | P | (nLimin)
N 3 12 12 12 0 12 3 3
AM 33800 30400 3500 735 NC 0.546 10.5 76.2
sD 7180 8290 972 310 NC 0.144 1.00 16.2
ACV (%) 213 273 217 422 NC 263 9.6 212
Med 33200 29400 3730 714 NC 0.500 10.7 752
Min 26900 21300 1800 343 NC 0.500 939 60.6
Max 41200 48100 4600 1240 NC 1.00 11.4 929
GM 33300 29400 3360 675 NC 0.534 10.5 75.1
GCV (%) 21.6 26.1 327 46.0 NC 201 9.8 21.6
N Number of observations; AM: Anthmetic mean; SD: Standard deviation; ACV%: Anthmetic Coefficient of
Variation, where ACV%= (SD/AM)*100; Med: Median; Min: Mimimum; Max: Maximum; GM: Geometric mean;
GCV%: Geometric Coefficient of Variation, where GCV% = 100xsqrt(exp(S)-1) and S° 1s the observed variance
on the natural log-scale; NC: Not Calculated;
"Three out of 12 subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation, therefore t1/2
and related PK parameters (AUCO-w and CL/F) were only reported for these 3 subjects.
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Table 11-2

Plasma Pharmacokinetic Parameters with Descriptive Statistics for Aprepitant Following
Administration of 3 mg/kg (up to 150 mg) Single Dose IV Fosaprepitant Regimen in
Subjects Aged 6 to <12 Years (LOQ Values — 10.0 ng/mL)

6 Summnﬁ‘}' of Aprepitant Plasma Pharmacokinetic Parameters’
to
<12 _ Apparent )
Year AUCO-ww~ | AUCO-24hr | Cmax Cl4hr C48hr | Tmax | Terminal CLF*
ears (hr*ng/mL) | (hr*ng/mL) | (ng/mL) | (ng/mL} | (ng/mL) | (hr) t1/2* (mL/min)
(hr)

N 8 14 14 14 0 14 8 8
AM 34300 29200 3550 589 NC 1.99 7.69 69.2
sD 20300 14300 2460 433 NC 1.62 209 66.4

?0(:3 59.1 488 692 73.5 NC 816 272 959
Med 28400 29500 2700 550 NC 1.14 7.64 46.6
Min 10900 9650 1210 810 NC 0.533 439 340
Max 659000 50700 9190 1260 NC 6.00 11.9 231
GM 29200 26000 2930 419 NC 1.55 745 55.0
(?f;” 69.0 54.9 695 | 1199 | N¢ | 796 | 281 68.8
N-Number of observations: AM: Anthmetic mean; SD: Standard deviation; ACV%: Anthmetic Coefficient
of Vanmation, where ACV%= (SD/AM)*100; Med: Median; Min: Mimmum; Max: h-iaxi{nmn; GM:
Geometric mean; GCV%: Geometric Coefficient of Variation, where GCV% = 100xsqgrt{exp(57)-1) and §°
15 the observed wvariance on the natural log-scale; NC: Not Calculated:
TAN # 201770 was excluded from PK parameter summary statistics due to dosing deviation.
*Eight out of 14 subjects have sufficient data in termunal phase for apparent terminal t1/2 estimation,
therefore t1/2 and related PK parameters (AUCO-x and CL/F) were only reported for these 8 subjects.

Reference ID: 4242452
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Table 11-3

Plasma Pharmacokinetic Parameters with Descriptive Statistics for Aprepitant Following
Administration of 3 mg/kg (up to 150 mg) Single Dose IV Fosaprepitant Regimen in
Subjects Aged 2 to <6 Years (LOQ Values — 10.0 ng/mL)

Summary of Aprepitant Plasma Pharmacokinetic Parameters
2 to <6 Apparent
Years AUCO<0" | AUCO0-24hr | Cmax Cl4hr C48hr | Tmax | Terminal CLF'
(hr*ng/mL) | (hr*ng/mL) | (ng/mL) | (ng/mL} | (ng/mL) | (hr) t1/2’ (mL/min)
(hr)
N 5 ] 5] 6 0 6 5 5
AM 15300 21800 2320 278 NC 229 6.55 66.2
sD 11100 22200 1540 398 NC 2.14 362 255
ACV (%) 729 101.8 66.1 1429 NC 935 553 385
Med 9830 10600 1590 632 NC 1.00 4.96 63.6
Min 9530 9140 1020 335 NC 1.00 429 319
Max 35100 65100 4550 1020 NC 6.08 129 101
GM 13100 15900 1960 115 NC 1.68 595 61.8
GCV (%) 60.6 947 69.8 2551 NC 97.5 48.2 450
N-Number of observations; AM: Anthmetic mean; SD: Standard deviation; ACV%: Anthmetic Coefficient of
Variation, where ACV%= (SD/AM)*100; Med: Median; Min: Mimimum: Max: Maximum; GM: Geometric
mean; GCV%: Geometric Coefficient of Variation. where GCV% = 100xsqri(exp(5°)-1) and 5° is the observed
variance on the natural log-scale; NC: Not Calculated:
TFive out of 6 subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation, therefore t1/2
and related PK parameters (AUCO-w and CL/F) were only reported for these 5 subjects.
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Table 31. Descriptive Statistics of PK parameters After Single dose of 60 mg or 1.2 mg/kg
by Age Cohorts

Table 11-4

Plasma Pharmacokinetic Parameters with Descriptive Statistics for Aprepitant Following
Administration of 60 mg Single Dose IV Fosaprepitant Regimen in Subjects Aged 12 to 17
Years (LOQ Values — 10.0 ng/mL)

Summary of Aprepitant Plasma Pharmacokinetic Parameters
12 to 17 Apparent
Years AUCO<’ | AUCO-24hr | Cmax | C24hr | C48hr | Tmax | Terminal CL/F'
(hr*ng/mL) | (br*ng/mL) | (ng'/mL) | (ng/mL)} | (ng/mL) | (hr) 12 (mL/min)
(hr)
N 8 12 12 12 0 12 8 8
AM 12300 9700 1180 142 NC 0.722 792 91.7
sD 4660 4200 408 86.4 NC 0.608 1.38 325
ACV (%) 378 433 346 61.0 NC 842 174 355
Med 10400 8590 1200 121 NC 0.500 797 96.8
Min 7090 3980 487 63.0 NC 0.500 5.74 52.9
Max 18900 17300 1910 372 NC 2.60 9.88 141
GM 11600 8860 1110 124 NC 0.614 7.81 86.4
GCV (%) 38.9 47.5 39.9 55.5 NC 52.7 18.0 389
N-Number of observations; AM: Anthmetic mean; SD: Standard deviation; ACV%: Anthmetic Coefficient of
Variation, where ACV%= (SD/AM)*100; Med: Median: Min: Minimum; Max: Maximum; GM: Geometric
mean; GCV%: Geometric Coefficient of Variation, where GCV% = 100xsqrt(exp(5°)-1) and §° is the observed
variance on the natural log-scale; NC: Not Calculated;
"Eight out of 12 subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation, therefore
t1/2 and related PK parameters (AUCO-2c and CL/F) were only reported for these 8 subjects.

Page 58 of 115

Reference ID: 4242452



Table 11-5

Plasma Pharmacokinetic Parameters with Deseriptive Statistics for Aprepitant Following
Administration of 1.2 mg'kg (up to 60 mg) Single Dose IV Fosaprepitant Regimen in
Subjects Aged 6 to <12 Years (LOQ Values — 10.0 ng/'mL)

6t Summary of Aprepitant Plasma Pharmacokinetic Parameters
0
=12 Apparent )
Year AUCO0-' | AUCO-24hr | Cmax C24hr C48hr | Tmax | Terminal CL/F'
€ars | (r*ngml) | (r*ng/mL) | (ngmL) | (ng/mL) | (ng/mL) | (hr) t1/2" | (mL/min)
()
N 9 13 13 13 0 13 9 9
AM 10700 12000 1360 219 NC 2.14 823 78.8
sSD 5440 11000 903 379 NC 196 183 391
ACV (%) 51.0 919 66.3 172.6 NC 91.5 223 49.6
Med 8920 8190 1030 98.6 NC 103 802 819
Min 2860 2670 471 18.7 NC 0.500 6.03 325
Max 21300 45600 3070 1440 NC 6.17 12.3 156
GM 9370 9310 1140 110 NC 1.56 8.06 703
GCV (%) 62.4 78.1 67.3 153.1 NC 92.8 21.3 55.8
N-Number of observations: AM: Arithmetic mean; SD: Standard deviation; ACV%: Anthmetic Coefficient of
Vanation, where ACV%= (SD/AM)*100; Med: Median; Min: Mimimum; Max: Maxmum; GM: Geometric
mean; GCV%: Geometric Coefficient of Variation, where GCV% = 100xsqri(exp(57)-1) and §° is the
observed vanance on the natural log-scale; NC: Not Calculated;
TNine out of 13 subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation, therefore
11/2 and related PK parameters (AUCO-w and CL/F) were only reported for these 9 subjects.

Table 11-6

Plasma Pharmacokinetic Parameters with Deseriptive Statistics for Aprepitant Following
Admimistration of 1.2 mg/kg (up to 60 mg) Single Dose IV Fosaprepitant Regimen in
Subjects Aged 2 to <6 Years (LOQ Values — 10.0 ng/mL)

) Summary of Aprepitant Plasma Pharmacokinetic Parameters

to

<6 Apparent

Year AUCO-0 | AUCO0-24hr | Cmax Cl4hr C48hr | Tmax Tet'migal CLE'
ears (hr*ng/mL) | (hr*ng/mL) | (ng/mL) | (ng/mL) | (ng/mL) | (hr) tl2 (mL/min)

(ur)
N 5 8 8 8 0 8 5 5

AM 16000 19700 2030 332 NC 1.36 7.27 296
SD 9680 18500 1780 430 NC 0.868 347 221
A:i;' 60.4 93.6 875 1297 NC 63.6 477 744
Med 12400 14200 1480 222 NC 1.00 5.51 220
Min 4820 4600 716 26.6 NC 1.00 3.73 1211
Max 27700 62300 6180 1350 NC 3.50 116 657
GM 13400 14700 1600 170 NC 1.23 6.63 242
(gg;' 80.3 93.8 77.0 216.5 NC 454 513 79.1

N-Number of observations; AM: Arithmetic mean; SD: Standard deviation: ACV%: Arithmetic Coefficient

of Vanation. where ACV%= (SD/AM)*100: Med: Median: Min: Mmimum: Max: Maximum; GM:

Geometric mean; GCV%: Geometric Coefficient of Vanation, where GCV% = 100xsqrt(exp(S7)-1) and $” 1s

the observed vanance on the natural log-scale; NC: Not Calculated;

TFive out of § subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation, therefore

t1/2 and related PK parameters (AUCO-c and CL/F) were only reported for these 5 subjects.
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Table 32. Descriptive Statistics of PK parameters After Single dose of 20 mg or 0.4 mg/kg
by Age Cohorts
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Table 11-7

Plasma Pharmacokinetic Parameters with Descriptive Statistics for Aprepitant Following
Administration of 20 mg Single Dose IV Fosaprepitant Regimen in Subjects Aged 12 to 17
Years (LOQ Values — 10.0 ng/mL)

Summary of Aprepitant Plasma Pharmacokinetic Parameters
12 to 17 Apparent
Years AUCO-0' | AUC0-24hr | Cmax | C24hr | C48hr | Tmax | Terminal CL/F'
(hr*ng/mL) | (hr*ng/mL} | (ng/mL) | (ng/mL) | (ng/mL) | (hr) t1/2’ (mL/min)
(hr)
N 9 13 13 13 0 13 9 9
AM 3500 4820 582 101 NC 0.736 8.27 105
SD 1430 7240 437 247 NC 0.561 1.20 290
ACV (%) 409 1503 751 2448 NC 762 14.6 276
Med 2940 2400 437 343 NC 0.500 8.29 113
Min 2360 1010 173 0.00 NC 0.500 6.27 474
Max 7030 28500 1710 920 NC 250 10.4 141
GM 3310 3110 467 NC NC 0.636 8.19 101
GCV (%) 343 94.0 76.2 NC NC 513 14.9 343
N-Number of observations; AM: Anthmetic mean; SD: Standard deviation: ACV%: Anthmetic Coefficient of
Variation, where ACV%= (SD/AM)*100; Med: Median: Min: Mimmum:; Max: Maximum; GM: Geometric
mean; GCV%: Geometric Coefficient of Variation, where GCV% = 100xsqrt(exp(S°)-1) and 57 is the observed
variance on the natural log-scale; NC: Not Calculated;
"Nine out of 13 subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation, therefore
t1/2 and related PK parameters (AUC0-x and CL/F) were only reported for these 9 subjects.

Table 11-8

Plasma Pharmacokinetic Parameters with Deseriptive Statistics for Aprepitant Following
Administration of 0.4 mg'kg (up to 20 mg) Single Dose IV Fosaprepitant Regimen in
Subjects Aged 6 to <12 Years (LOQ Values — 10.0 ng/'mL)

6 Summary of Aprepitant Plasma Pharmacokinetic Parameters
to
=12 Apparent .
Year AUCOw' | AUCO-24hr | Cmax C24hr C48hr | Tmax Terminal CL'F
€ars | (r*ng/ml) | (br*ng/ml) | (ng/mL) | (ng/mL) | (ng/mL) | (hr) t1/2° (mL/min)
(hr)

N 8 12 12 12 0 12 8 8
AM 2860 4260 507 704 NC 1.68 6.58 896
SD 1120 5040 443 136 NC 246 236 409

?53 390 1184 873 1932 NC 1463 359 456
Med 2950 2710 375 254 NC 1.00 6.76 840
Min 1270 1480 173 0.00 NC 0.667 3.85 308
Max 4180 19800 1820 485 NC 9.50 10.5 164
GM 2650 3090 407 NC NC 1.17 6.21 809
C{,:Z; 457 81.5 705 NC NC 753 384 541
N:Number of observations; AM: Arithmetic mean; SD: Standard deviation; ACV%: Arithmetic Coefficient of
Vanation, where ACV%= (SD/AM)*100; Med: Median: Min: Mintmum; Max: I\;'[aximum; GM: Geometric
mean; GCV%: Geometric Coefficient of Variation, where GCV% = 100xsqri(exp(S7)-1) and 5 is the observed
variance on the natural log-scale; NC: Not Calculated;
TEight out of 12 subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation, therefore
t1/2 and related PK parameters (AUC0-2c and CL/F) were only reported for these 8 subjects.

Reference ID: 4242452

Page 61 of 115




Table 11-9

Plasma Pharmacokinetic Parameters with Descriptive Statistics for Aprepitant Following
Administration of 0.4 mg'ke (up to 20 mg) Single Dose IV Fosaprepitant Regimen in
Subjects Aged 2 to <6 Years (LOQ Values — 10.0 ng/mL)

Summary of Aprepitant Plasma Pharmacokinetic Parameters
2to <6 _ . Apparent .
Years AUCO-®™ | AUCO-24hr” Cmax C24hr C48hr | Tmax TEl‘]]ll}_lill CL/F"
(hr*ng/mL) | (hr*ng/mL) | (ng/mL) | (ng/mL) | (ng/mL) | (hr) 2" (mL/min)
(hr)
N 4 3 3 5] 0 6 4 4
AM 2070 1840 323 9.23 NC 1.34 6.18 485
sD 992 742 103 14.8 NC 0.771 3.51 254
L‘E::;;' 479 404 320 160.1 NC 574 56.8 385
Med 1930 1570 330 0.00 NC 1.03 4.88 423
Min 1230 1170 201 0.00 NC 1.00 3.67 236
Max 3190 3020 479 336 NC 292 11.3 856
GM 1890 1730 309 NC NC 1.22 5.57 426
G:i;' 53.0 390 3306 Ne NeC 447 537 64.5

N-Number of observations: AM: Anthmetic mean; SD: Standard deviation; ACV%: Anthmetic Coefficient of
Variation, where ACV%= (SD/AM)*100; Med: Median; Min: Minimum; Max: Maximum; GM: Geometric mean;
GCV%: Geometric Coefficient of Variation. where GCV% = 100xsqrt(exp(S)-1) and §° s the observed variance
on the natural log-scale; NC: Not Calculated:;

TAN # 201127 was excluded from PK parameter summary statistics due to dosing deviation.

*For AN # 104463, the Ohr (End of Infusion) and 48hr samples were nussing and other post dose samples are
BLOQ. So PK parameters were not estimated for this subject.

* For AN # 104099 the AUCO0-24 was not estimated due to msufficient data.

* Four out of 6 subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation. therefore t1/2
and related PK parameters (AUCO-w and CL/F) were only reported for these 4 subjects.
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Table 33. Descriptive Statistics of PK parameters After Single dose of 5 mg/kg by Age
Cohorts (< 12 years)
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Table 11-10

Plasma Pharmacokinetic Parameters with Descriptive Statistics for Aprepitant Following
Administration of 5 mg/kg (up to 150 mg) Single Dose IV Fosaprepitant Regimen in
Subjects Aged 6 - < 12 Years (LOQ Values — 10.0 ng/mL)

Summary of Aprepitant Plasma Pharmacokinetic Parameters
6 to
< ) - Apparent )
Yi‘il*s AUCO- !;_'5 Elq- Cmax | C24hr | C48hr | Tmax | Terminal CL/F*
(hr*ng/mL} e (ng/mL) | (ng/mL}) | (ng/mL} | (hr) t1/2* ({mL/min})
(hl ng ]]]L) (hl)
N 13 23 24 24 11 P 13 13
AM 55300 47400 4400 1210 164 292 9.77 421
sD 11900 17300 |1910 1000 124 5.09 249 12.7
ACV (%) 215 36.5 43.5 83.0 759 174.7 255 303
Med 54000 45200 4390 867 99.6 1.00 933 380
Min 36200 21800 1960 452 18.5 0.917 5.99 224
Max 73200 89300 10500 4950 391 245 14.5 62.8
GM 54100 44700 4090 992 120 1.57 947 403
GCV (%) 226 36.2 39.8 61.9 112.7 114.7 264 31.7

N-Number of observations: ANM: Anthmetic mean; SD: Standard deviation; ACV%: Anthmetic Coefficient of
Variation, where ACV%= (SD/AM)*100;: Med: Median; Min: Minimum; Max: Maximum; GM: Geometric
mean; GCV%: Geometric Coefficient of Varation, where GCV% = 100xsqrt(exp(S$)-1) and $° is the observed
variance on the natural log-scale;

"For AN # 104816 the Ohr (End of Infusion) and 48hr samples were nussing and AUCO-24hr parameter value
was excluded from summary statistics.

*Thirteen out of 24 subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation, therefore
t1/2 and related PK parameters (AUCO-= and CL/F) were only reported for these 13 subjects.

Table 11-11

Plasma Pharmacokinetic Parameters With Descriptive Statistics for Aprepitant Following
Administration of 5 mg/kg (up to 150 mg) Single Dose IV Fosaprepitant Regimen in
Subjects Aged 2 to <6 Years (LOQ Values — 10.0 ng/mL)

Summary of Aprepitant Plasma Pharmacokinetic Parameters
2 to <6 Apparent
Years AUCO-o0 AUCO-24hr Cmax C24hr C48hr | Tmax Terminal CL/F'
(hr*ng/mL) | (hr*ng/mL) | (ng/mL) | (ng/mL) | (ng/mL) | (hr) t1/2’ ({mL/min})
(hr)
N 20 25 25 25 20 25 20 20
AM 46400 45000 4270 1060 232 1.90 927 318
SD 18600 23800 2370 1020 471 2.16 417 138
A,S; 40.1 529 554 96.3 2026 1141 450 435
Med 42800 36100 3950 577 508 1.00 821 277
Min 18600 16300 1500 194 0.00 0917 5.61 128
Max 100000 131000 11300 4040 1970 9.33 229 72.0
GM 43300 40500 3800 738 NC 139 864 293
GE;‘ 39.0 472 510 | 999 NC | 753 372 12.6
o
N-Number of observations; AM: Anthmetic mean; SD: Standard deviation; ACV%: Anthmetic Coefficient of
Variation, where ACV%= (SD/AM}*100; Med: Median; Min: Minimum; Max: I'L’I:tximum; GM: Geometric
mean; GCV%: Geometric Coefficient of Vanation, where GCV% = 100xsqri(exp(57)-1) and 5° 1s the observed
variance on the natural log-scale; NC: Not Calculated:
"Twenty out of 25 subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation, therefore
t1/2 and related PK parameters (AUC0-= and CL/F) were only reported for these 20 subjects.
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Table 11-12

Plasma Pharmacokinetic Parameters With Descriptive Statistics for Aprepitant Following
Administration of 5 mg/'kg (up to 150 mg) Single Dose IV Fosaprepitant Regimen in
Subjects Aged Birth to <2 Years (LOQ Values — 10.0 ng/mL)

Summary of Aprepitant Plasma Pharmacokinetic Parameters
Birth to
<2 .| Avce- . Apparent .
Years AI..CIJI—r 14hrs C'ullax (Zl-flhl" C'-‘I-.Shr Tmax 1'91‘11_]11__1:1I CL,"T.
(hr*ng/mL) (hr*ng/mL) (ng/mL) | (ng/mL) | (ng/mL) | (hr) Téﬂz) (mL/min)
N 16 21 22 21 10 22 16 16
AM 37200 36800 3550 691 352 2.0 7.94 242
sD 15800 21800 1500 852 929 2.10 2.86 11.9
ACV (%) 425 592 422 1233 2641 1043 36.0 493
Med 35700 32500 3260 535 30.8 1.08 7.02 216
Min 12500 10200 1340 78.0 0.00 1.00 4.16 7.81
Max 81100 118000 7040 3970 2990 | 9.00 124 50.4
GM 34200 32700 3280 436 NC 1.50 7.46 216
GCV (%) 458 509 430 123.7 NC 76.5 38.0 538

N-Number of observations; AM: Anthmetic mean; SD: Standard deviation: ACV%: Anthmetic Coefficient of
Variation, where ACV%= (SD/AM)*100; Med: Median: Min: Mimmum:; Max: Maximum; GM: Geometric
mean; GCV%: Geometric Coefficient of Variation, where GCV% = 100xsqrt(exp(S°)-1) and 57 is the observed
variance on the natural log-scale; NC: Not Calculated;

TSixteen out of 22 subjects have sufficient data in terminal phase for apparent terminal t1/2 estimation, therefore
t1/2 and related PK parameters (AUCO0-x and CL/F) were only reported for these 16 subjects.

* For AN # 103687, only Ohr (End of Infusion) sample is available and for this subject only Cmax and Tmax

were reported with an assumption that Cmax was reached at the end of infusion.

Reviewer’s comment: All patients enrolled in 5 mg/kg dose cohort were age > 6 months.

Concentration-time profiles of aprepitant are shown below.
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Figure 11-1

Arithmetic Mean Plasma Concentration (SD) vs. Time Profiles for
Aprepitant Following Administration a Single IV Fosaprepitant Dose of 150 mg. 60 mg and
20 mg in Subjects Aged 12 to 17 Years (Top = Linear Scales: Bottom = Semi-Log Scale)
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Figure 11-2

Arithmetic Mean Plasma Concentration (SD) vs. Time Profiles for
Aprepitant Following Administration of a Single TV Fosaprepitant Dose of 5 mg/ke (up to
150 mg), 3 mg'kg (up to 150 mg). 1.2 mg'kg (up to 60 mg) and 0.4 mgkg (up tol0 mg) in
Subjects Aged 6 to <12 Years (Top = Linear Scales: Bottom = Semi-Log Scale)
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Figure 11-3

Arithmetic Mean Plasma Concentration (SD) vs. Time Profiles for

Aprepitant Following Administration of a Single IV Fosaprepitant Dose of 5 mg'kg (up to

150 mg). 3 mg'ke (up to 150 mg). 1.2 mg/'kg (up to 60 mg) and 0.4 mg'kg (up tol0 mg) in
Subjects Aged 2 to <6 Years (Top = Linear Scales: Bottom = Semi-Log Scale)
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Figure 11-4

Anthmetic Mean Plasma Concentration (SD) vs. Time Profiles for
Aprepitant Following Administration of a Single IV Fosaprepitant Dose of 5 mg/'kg (up to
150 mg). 3 mg'kg (up to 150 mg), 1.2 mg'kg (up to 60 mg) and 0.4 mgkg (up told mg) in
Subjects Aged Birth to <2 Years (Top = Linear Scales; Bottom = Semi-Log Scale)
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4.2.2 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
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Study Design: This is 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.

Study Schematic
|
Part|A - 3 da 12-17vyo 6-<12yo 2-<6yn Partli™ -1 da
1 y
Fosaprepitant 115 mg Part | Step A | Paut 1 Stop A Part [1Step A Aprepitant
Aprapitant 80180 mg "To 1 s s Step A: 80mg dose equivalent
2 PK analyss & possible .l_ ! Step B: 125 mg dose equivalent
l dose sdusiment l l
I
- 12-1Tyo f-<i2yo 2-<0yo fmo-<2yo
PartlB - 1 day Part | Step B : Part Il Step B Part 1l Step B Part 1l Step A
Fosaprepitant: 150 mg n=10 H n=5 n=§ n=§
I 1
I l
I 5 it - <6 m o
dmo.-<2yo.
I ! Part Il Stop B PartliStep A
I n=5 n=¢
V I
4 | | Jv
Parts | & Il (including PK anatysis) ] PK analysis & possible =
it ha comaisted poos o I dose acmstment 2 birth - <'m.0.
inmating Parl 11 in éach aga group | J Pt :" B
birth 10 <12 yoars ]
_______________________ S N SE——— ________I'.___________
6-<12y0 2-<Gyo 6mo -<2yo birth — 1 yr.
Partlilf Part il Part I Part Iil Part Il
Ondansetron n=6 n=6 n=8 T
- B-<12yo 2-<Gyo 6mo. -<2yo. birth - 1 y7
Part IVT = 3 day
Aprepitant : 125mg or equivalent P:EON P::‘N P:uu Ll

Aprepitant: 80/80mg or equivalent

v "

fi-<12vo 2-<Byo fmo -<2yo
PartVi -1 day Part v Part Part v
Fosaprepitant 150 mg er equivalent n=6 e =6

T Patients in Part IT 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.

1 Enrollment in the birth to 1-year cohort into Parts III and IV for dexamethasone evaluation were expected fo
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.

Reviewer’s comment: No PK data were collected from patients < 6 months old.

Treatment groups using fosaprepitant are summarized below by the reviewer:
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Age range (yr)
Part | Step | Route | Dose on Day 1 | Regimen | Oral dose'on | 12to 17 | 6t012 | 2t0o 6 | 0.5t0 2
Days 2 and 3
I A v 115 mg 3-day 80 N
I B v 150 mg 1-day -- N
v - v 3mg/kg 1-day -- N N N

+: Emend oral suspension was used; V: age group dosed

Reviewer’s comment: PK data from PO aprepitant regimens (Part 11 and 1V) and the analytical
methods for aprepitant were reviewed when they were submitted to NDA 207865 for the
approval of oral suspension for pediatric patients. Refer to Clinical Pharmacology Review of
NDA 207865.

Pharmacokinetic analysis

Aprepitant: The blood sampling schemes for aprepitant PK are as follows:

Part I, Step A: Predose, -45, -30, -15, 0 minutes (start of chemotherapy), 1.5, 3, 4, 6, 8, 24, 48, 72
hours post start of chemotherapy on Day 1 for aprepitant and/or fosaprepitant PK.

Part I, Step B: Predose, -45 minutes, -30 minutes, 0 minutes (start of chemotherapy), 30 minutes,
and 1.5, 3, 4, 6, 8, 24, 48, 72 hours post start of chemotherapy on Day 1 for aprepitant and/or
fosaprepitant PK.

Part V: Predose, -45, -30, 0 minutes (start of chemotherapy) and 30 minutes, 1.5, 3, 4, 6, 8, 24, 48,
72 hours post start of chemotherapy on Day 1.

Fosaprepitant: The blood sampling for fosaprepitant PK were collected in Part I Step A and Part
V:

Part I, Step B: pre-dose, -45 min (immediately after the 30 min infusion of fosaprepitant), 30 min
prior to the start of chemotherapy, 0 min (at start of chemotherapy) and at 30 minutes from the
start of chemotherapy.

Part V: pre-dose, -45 min (immediately after the 60 min fosaprepitant infusion), -30 min (prior to
chemotherapy), 0 min (start of chemotherapy).

Pharmacokinetic Results

Demographics:
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<Part I=

Table 34. The Demographic Data of Patients Enrolled in the Fosaprepitant Cohorts

Fosaprepitant (115 mg) Regimen (Step A)

Fosaprepitant (130 mg) Fegimen (Step B)

n (%) n (%)
Subjects in population 12 11
Gender
Male 5 417y 4 (36.4)
Female 7 (58.3) 7 (63.6)
Age (Months)
12 to 17 years 12 (100.00 11 (100.0)
Mean 1649 1837
sD 149 19.9
Median 160.0 183.0
Fange 150 to 190 14810 215
Race
Asian 0 (0.0 1 (9.1}
Black Or Afnican American 1 (8.3) 1 (9.1)
Multi-Racial 2 (16.7) 2 (182)
White 9 (75.0) 7 (63.6)
Ethnicity
Hispanic Or Latino 6 (30.0) 9 (81.8)
Not Hispanic Or Latino 6 (30.0) 2 (182)
History of Motion Siclmess
No 6 (50.0) 11 (100.0)
Yes 5 417y 0 (0.0)
Unknown 1 (8.3) 0 (0.0
<Part V>
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Fosaprepitant Regimen
(Part V)
n (%)
Subjects n population 23
Gender
Male 7 (304
Female 16 (69.6)
Age (Months)
6 months to =2 years 7 (30.4)
2 to <6 years 3 (34.8)
6 to =12 years 8 (34.8)
Mean 578
sD 396
Median 49.0
Bange 11to 123
Race
Asian 1 4.3)
Black Or African American 1 4.3)
Multi-Racial 10 (43.5)
White 11 (47.8)
Ethnicity
Hispanic Or Latino 9 (39.1)
Not Hispanic Or Latino 14 (60.9)
History of Motion Sickness
No 23 (100.0)
Yes 0 (0.0}
Unknown 0 (0.0
History of Vomiting Post Chemotherapy
No 6 (26.1)
Yes 17 (73.9)

4.2.2.1 Summary of PK parameters of aprepitant — Part I, Step A (Adolescents)

Patients received single IV dose of 115 mg fosaprepitant on Day 1 followed by 80 mg oral
aprepitant on Days 2 and 3.

The descriptive statistics of the PK parameters estimated by non-compartmental analysis are
provided in the table below.
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Table 35. Plasma Pharmacokinetic Parameters with Descriptive Statistics for Aprepitant
(MK-0869) Following Administration of a 3-Day Regimen that includes 115 mg IV
Fosaprepitant on Day 1 Followed by 80 mg Oral Aprepitant on Days 2 and 3 to 12- to 17-
Year-Old Patients Undergoing Chemotherapy

-
N o Cmax Tmax Coanr tha® CL AUC qapy Cagne Coape
12- to 17-Year-Olds (ag/ml) (1) (ng/ml) (iar) (ml'hr) (hr*ng/ml) (ng/ml) (ng/ml)
N 12 12 g 6 5 g 10 11
AM 3240 0.41 433 11.0 6310 19500 310 199
sD 1280 027 318 442 2750 2010 288 281
Min 1650 025 133 6.87 3140 9940 66.2 BLQ
Median 3080 025 407 10.2 7210 19300 171 849
Max 6210 1.00 1120 19.2 8880 33100 o004 796
"CV% 304 65.9 736 40.2 436 411 931 141
HM 2840 031 284 9384 5210 16700 151 -
Pseudo SD 1060 0.12 200 325 2830 7200 118 -
GM 3030 0.35 348 10.4 5760 12000 210 -
*CV% 304 57.81 80.0 377 529 444 117 -
Adults (Protocol 01211) AUC, .
AM 3267 31724
sD 1159 14287
GM 3005 29611
Pseudo SD = Jackknife estimate of the standard deviation of the harmome mean.
N: Number of observations; AM: Anithmetic Mean; SD: Standard Deviation.
BLQ = Below limit of quantitation (<10.0 ng/mL); BL() values have been considered as zero for calculation of descriptive statistics.
Min: Minmmm; Max: Maxinum; GM: Geometric Mean; HM: Harmome Mean.
"CW%: Arithmetic Coefficient of Vanation, where "CV% = SD/AM*100.
*CV%: Geometric Coefficient of Variation, where *CV% = 100xsqrt(exp(57)-1) and 5° is the observed variance on the natural log-scale.
*: (Apparent) terminal half-life.
*Not evaluable since 3z could not be estimated from the available data.
" excluded from descriptive statistics since samples were taken after next day dose.
* excluded from descriptive statistics since AUCYextrap =25% of total AUC (AUC0-x).
" excluded from descriptive statistics since t1/2 = tlast.

Source data: Study P134 CSR, Table 11-1

The mean concentration-time profile in linear and semi-log scales is show in the figure below.
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Figure 9. The Mean Concentration-Time Profile of Aprepitant. Inset Represents the
Profile in Semi-Log Scale.
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Source data: Study P134 CSR, Figure 11-1

4.2.2.2 Summary of PK parameters of aprepitant — Part I, Step B (Adolescents)
Patients received single IV dose of 150 mg fosaprepitant on Day 1 only.

The descriptive statistics of the PK parameters estimated by non-compartmental is shown in the
table below.

Page 75 of 115

Reference ID: 4242452



Table 36. Plasma Pharmacokinetic Parameters with Descriptive Statistics for Aprepitant
(MK-0869) Following Administration of a Single Day IV Regimen at a Dose of 150 mg
Fosaprepitant (MK-0517) to 12- to 17-Year-Old Patients Undergoing Chemotherapy

‘ Cmax Tmax Cogpe Cagy Coape [ CL AUC) 24 AUC, egp, AUC 73 AUC...
(pgml) () (ngml) (ngml) (ngml) (h) (mlh)  (hrng/ml) (br*ng/ml) (br*ng/ml) (br*ng/ml)
12- to 17-Year-Olds
N 11 11 11 10 11 11 g 11 11 11 g
AM 5870 0.64 825 230 114 222 3750 30800 42300 46000 43600
sD 2770 0.30 321 324 186 19.8 1390 7020 11600 15900 11700
Min 2880 0.50 413 BLQ BLQ 7.91 2630 17800 21300 21500 21700
Median 4960 0.50 742 112 145 12.1 3450 31000 42200 43700 43500
Max 12300 1.50 1360 1080 408 678 6920 42200 64200 83000 57000
"CV% 471 46.7 380 141 164 803 371 228 275 340 26.8
HM 4980 0.58 718 - - 138 3440 20100 30100 42100 40000
Pseudo SD 1080 0.14 284 - - 749 o007 8250 13500 16700 16200
GM 5380 0.60 769 - - 16.8 3570 30000 40800 44500 42000
*CV% M8 35727 40.9 - - 847 32.2 253 30.2 355 322
Adults (Protocol 165)
AM 4145 25105
sD 1132 5778
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;
Min: Minimum; Max: Maximum; GM: Geometric Mean; HM: Harmonic Mean.
"CV%: Anthmetic Coefficient of Vanation, where "CV% = SD/AM*100.
*CW%: Geometric Coefficient of Variation, where *CV% = lﬂt}xaqrt(exp(sl)-l) and §7 is the observed variance on the natural log-scale
*: (Apparent) terminal half-life.
*excluded from descriptive statistics since AUC? extrap =25% of total AUC (AUC0-x).
T excluded from descriptive statistics since sample result = 2 times higher than the predicted concentration by the best fitted terminal slope without this value

Source data: Study P134 CSR, Table 11-2

The mean concentration-time profile in linear and semi-log scales is show in the figure below.
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Figure 10. The Mean Concentration-Time Profile of Aprepitant. Inset Represents the
Profile in Semi-Log Scale.
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Source data: Study P134 CSR, Figure 11-2

4.2.2.3 Summary of PK parameters of fosaprepitant — Part I, Step B (Adolecents)
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Table 37. Summary Plasma Fosaprepitant Cmax and Tmax Values Following IV
Administration of 150 mg Fosaprepitant in 12- to 17-Year-Old Patients Undergoing

Chemotherapy
Tmax Cmax
(hr) (ng/ml)
N 11 11
Mean 0.614 1310
SD 0251 964
Min 0.500 26.6
Median 0.500 1020
Max 1.33 3300
CVos™ 409 739
Geometric Mean 0.583 351
CV%* Geometric Mean 30.9 207
Although individual parameters and descriptive statistics are reported to three significant digits,
descriptive statistics are calculated from the un-rounded parameters;
AN: Allocation Number; N: Number of observations; AM: Anthmetic Mean:; SD: Standard
Deviation;
"CV%: Anthmetic Coefficient of Vanation, where "CV% = SD/AM*100;
*CV%: Geometric Coefficient of Variation, where *CV% = 100xsqrt(exp(S)-1) and S° is the
observed vanance on the natural log-scale;
Min: Mmimum; Max: Maxmmum; GM: Geometric Mean

Source data: Study P134 CSR, Table 11-3
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Figure 11. The Individual Concentration-Time Profile of Fosaprepitant. Top panel:
Linear Scale; Bottom Panel: Semi-log Scale.
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Source data: Study P134 CSR, Figures 14-3 and 14-4

4.2.2.4 Summary of PK parameters of aprepitant — Part V

Patients age 6 months to < 12 years received single IV dose of 3 mg/kg fosaprepitant.
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The descriptive statistics of the PK parameters estimated by non-compartmental analysis in
different age groups (6mon - 2yr, 2-6 years, 6 to < 12 years) were provided in the tables below.
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Table 38. Plasma Pharmacokinetic Parameters with Descriptive Statistics for Aprepitant
(MK-0869) Following Administration of a Single Day IV Regimen at a Dose of 3 mg/kg

Fosaprepitant (MK-0517) to 6-Month- to <12-Year-Old Patients Undergoing

Chemotherapy
Cmax Tmax Copr Cagie Crme tia CL AUCq22p AUC 48k AUCq 721 AUCp
@gm) | @) | @gml) | @gol) | @gol) | (o) | @i | @oogol) | @ragmb) | @rago) (brng/mi)
6-Month- to <2-Year-Olds
N 7 7 6 6 1] (1] 1] 1] (1] 6 6
AM 1700 1.13 150 - -+ 771 5010 11700 13300 13800 13800
sD 636 017 103 - b 3.10 6270 G980 7770 7940 T80
Min 838 1.00 BLQ BLQ BLQ 2.76 1580 1810 1890 1890 1760
Median 1730 1.00 169 BLQ BLQ 1.74 2280 11300 13900 14600 14800
Max 2470 142 282 508 198 124 17600 19800 21900 22100 22100
"CV% 374 154 69.0 - _t 40.3 125 507 583 577 578
HM 1460 111 - - - 6.24 2560 6120 6640 6750 6470
Psendo SD 723 0.16 - - - 496 1370 12500 15100 15800 16600
GM 1580 112 - - - 7.05 3250 0170 104-00| 10700 10600
*CV% 448 15.01 - - - 53.6 113 110 116 118 123
Cmax Tmax Cogr Cagyr Crapr 52 CL AUCqh 240 AUCq 4 AUC) 73pr AUCh
(ng/ml) (hr) | (agml) | (ngml) | (ng/ml) (hr) (ml/hr) (hr*ng/ml) (hr*ng/ml) (hr*ng/mi) (hr*ng/ml)
2- to <6-Year-Olds
N 7 7 7 7 7 7 4] 7 7 7 4]
AM 2430 141 184 - b 6.44 3460 18300 20600 21100 23400
sD 1100 083 189 - -t 235 2680 11100 12200 13200 12800
Min 1260 1.00 BLQ BLQ BLQ 3.69 1370 6190 6890 6890 7350
Median 2570 1.03 182 BLQ BLQ 5.94 1990 20600 22400 23200 25400
Max 3880 327 462 114 21 0.2 7000 36000 40000 40200 40200
"CV% 453 588 102 - -t 36.4 773 60.6 62.5 62.5 547
HM 1920 1.20 - - - 5.81 2270 12400 13400 13600 16100
Pw?g 972 034 - - - 2.00 1250 8950 2900 10200 13700
GM 2200 128 - - - 6.11 2730 15200 16800 17100 19800
*CV% 51.6 4484 - - - 357 843 782 834 847 772
Cmax Tmax Coapr Cgnr Coay [ CL AUCH 4 AUC) g AUC) 795 AUC(0-o2)
(ng/ud) @ | @gol) | @gol) | @eol) | (o) | (i) | (ogm) | (csgm) | (Gongmd) | (g
6- to <12-Year-Olds
N 8 8 8 3 8 8 8 8 8 8 8
AM 2850 1.07 308 375 - 8.76 3500 19500 23100 24000 24100
sSD 641 0.11 240 56.5 - 334 1880 6720 92660 10500 11100
Min 1800 1.00 100 BLQ BLQ 573 1460 14000 15200 15300 15400
Median 2830 1.00 210 16.2 BLQ 749 3360 16300 19700 20500 20800
Max 3630 1.25 751 159 925 144 7670 34000 4700 47800 49500
"CV% 25 10.5 718 151 - 381 523 344 418 430 46.0
HM 2710 1.06 192 - - 7.80 2000 18000 20700 21300 21300
Pseudo SD 730 0.10 128 - - 240 1570 4580 6100 6450 6560
GM 2780 1.07 239 - - 828 3220 18700 21700 22400 22500
*CV% 245 10.11 875 - - 358 526 30.7 365 38.0 393
Adults (Protocel 165)
AM 4145 25105
sD 1152 5778
Pseudo SD = Jackknife estimate of the standard deviation of the harmonic mean.
N: Number of observations; AM: Arithmetic Mean; 5D: Standard Deviation; HM: Harmonic Mean; Min: Minimum; Max: Maxinum; GM: Geometric Mean..
BLQ = Below limit of quantitation (<100 ng/mL); BLQ values have been considered as zero for calculation of descriptive statistics.
"CV%: Anthmetic Coefficient of Vanation, where "CV% = SDVAM*100.
*CV%: Geometric Coefficient of Variation, where *CV% = 100xaqrt(exp(53)—1) and % is the observed variance on the natural log-scale.
® (Apparent) terminal half-life.
C24, C48 and C72 refer to concentrations 24hr, 48hr and 72hr after start chemotherapy, resp. (i.e. 25.75hr, 49.75hr and 73.75hr after start fosaprepitant infusion, resp.).
* Not reportable since =350% of the concentration results = Lower Limit of Quantitation (LLOQ).
In some cases AUCO-w results are = AUCO-72 results. This can be explained by the fact that AUCO-x is calculated based on the last predicted concentration, ie., concentration at the final
observation time estimated using the linear regression performed to estimate .z, Whereas AUCO-72 is calculated based on interpolation only.

Source data: Study P134 CSR, Tables 11-13, 11-14, and 11-15
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Figure 12. Mean Plasma Concentration vs. Time Profiles for Aprepitant (MK-0869)
Following Administration of a Single Day IV Regimen at a Dose of 3 mg/kg Fosaprepitant
(MK-0517) to 6-Month- to <12-Year-Old Patients Undergoing Chemotherapy. The profiles
in semi-log scale are in the inlet.
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Source data: Study P134 CSR, Figure 11-5

4.2.2.5 Summary of PK parameters of fosaprepitant — Part V
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Table 39. Summary of Plasma Fosaprepitant Cmax and Tmax Values Following IV

Administration of 3 mg/kg Fosaprepitant by Age Group

Age Range Tmax (hr) Cmax (ng/mL)
6 Months to <2 Years Old N 7 7
Mean 1.13 2756
SD 0175 3364
Min 1.00 202
Median 1.00 159
Max 142 7260
CV% 154 122
Geometric Mean 1.12 494
CV% Geometric Mean 150 2138
2 to <6 Years Old N 7 8
Mean 1.05 3034
SD 0.089 1718
Min 1.00 BLQ
Median 1.02 3292
Max 1.25 5237
CV% 85 56.6
Geometric Mean 1.05 NR
CV% Geometric Mean 7.92 NE
6 to =12 Years Old N 8 3
Mean 1.04 1654
sD 0.088 1995
Min 1.00 357
Median 1.00 910
Max 1.25 6202
CV% 8.50 121
Geometric Mean 1.04 1009
CV% Geometric Mean 7.91 133

descriptive statistics.

on the natural log-scale.

Min: Minimum:; Mas: Maxinmm: GM: Geometric Mean.
"CWV%: Arithmetic Coefficient of Variation. where "CV% = SD/AM*100.
*CV%: Geometric Coefficient of Variation, where *CV% = 100xsqrt(exp(S7)-1) and 57 is the observed variance

Although individual parameters and descriptive statistics are reported to three significant digits, descriptive
statistics are calculated from the un-rounded parameters.

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

NE: Not reportable since <-50% of the concentration results = Lower Limit of Quantitation (LLOGQ).

Reference ID: 4242452

Page 83 of 115

Source data: Study P134 CSR, Table 11-16




Figure 13. The Individual Concentration-Time Profile of Fosaprepitant by Age Groups
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Source data: Study P134 CSR, Figures 14-17, 14-18, 14-19, 14-20, 14-21, and 14-22
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4.3. Pharmacometrics Review

4.3.1 Sponsor’s Analysis
In this section, the sponsor’s verbatim text and figures are in normal font. The reviewer’s
comments are in Italic.

4.3.1.1 Objectives

e Update the existing population PK model of aprepitant after aprepitant/fosaprepitant
administration using final clinical data from studies P097, P134, P148 and P029 and assess
the impact of key covariates (including demographics, oral and IV formulations) in CINV
/ PONV patients;

e [Evaluate / validate the updated population PK model to insure its accuracy, precision and
robustness;

e Perform model-based simulations to determine the appropriate single-(1) day and 3-day
dosing regimens of fosaprepitant by assessing PK exposure of aprepitant in targeted age
groups of pediatric patients (i.e., <2 years old, 2 to <6 years old, 6 to <12 years old, 12 to
<18 years old).

4.3.1.2 Datasets

Concentration-time data of aprepitant collected from 316 pediatric subjects with PONV and CINV
from clinical studies P097, P148, P134 and P029 were used to construct the population PK model.
* 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 Post-operative induced nausea and vomiting (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).
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Table 40. Summary of Continuous Demographic Data at Baseline (Summarized by Age

Groups)
Continuous Covariates
. Mean (CV%)
Continuous Median [Minimum-Maximum]
Covariates - -
<2 years 2 to <6 years 6 to <12 years 12 to <19 years
N=52 N=81 N=96 N=87
1.20 (35.7) 4.05 (29.0) 9.17(18.4) 147 (11.4)
Age (years) 1.17 4.08 9.33 14.5
[0.500-1.92] [2.00-5.92] [6.00-11.9] [12.0-19.0]
) 169 (11.3) 154(12.9) 17.0 (20.3) 20.2 (22.0)
_ Body mass 16.8 152 16.2 19.6
index (kg/m?) . ) - A
[12.3-21.0] [11.8-24.4] [11.6-28.3] [12.5-34.3]
76.4 (8.7) 101 (9.5) 136 (8.9) 165 (5.3)
Height (cim) 77.6 101 135 163
[63.5-88.0] [83.0-125] [112-165] [146-185]
9.94 (18.1) 15.8 (23.0) 32.0(31.8) 55.3(264)
Weight (kg) 9.95 15.4 29.7 54.4
[6.80-14.3] [9.20-33.8] [15.9-68.4] [32.0-104]

CV= Coefficient of variation: N= Number of subjects
Note 1: Interim data of Study P029 was used to derive the descriptive statistics. Note 2: SUBJID=¢ ®®© " (Study P029. 8 3 years

old. female) was included in the interim data but was excluded from the final data since the dose was not adequately captured. The
patient characteristics of this subject are included in the descriptive statistics.

Source data: Population PK and Simulation Report, Table 4

Table 41. Summary of Categorical Demographic Data (Summarized by Age Groups)

Count (%) of Subjects in Sub-Population
R <2 years 2 to <6 years 6 to <12 years 12 to <19 years
N=52 N=81 N=96 N=87

White 34(65.4%) 66(81.5%) 84(87.5%) 68(78.2%)

Black 1(1.92%) 3(3.70%) 3(3.13%) 5(5.75%)

Race Asian 7(13.5%) 4(4.94%) 5(5.21%) 2(2.30%)
e | 10520 : : 1y
Multi/Other 9(17.3%) 8(9.88%) 4(4.17%) 11(12.6%)

‘ Male 28(53.8%) 36(44.4%) 49(51.0%) 53(60.9%)
e Female 24(46.2%) 45(55.6%) 47(49.0%) 34(39.1%)

N= Number of subjects .
Note 1: Interim data of Study P029 was used to derive the descriptive statistics. Note 2: SUBJID= R Study P029. 8.3 years

old. female) was included in the interim data but was excluded from the final data since the dose was not adequately captured. The
patient characteristics of this subject are included in the descriptive statistics.

Source data: Population PK and Simulation Report, Table 5
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4.3.1.3 Model

All PK data were evaluated using nonlinear mixed-effects modeling implemented in NONMEN
v7.3 with first order conditional estimation (FOCE) interaction and Perl speaks NONMEM (PsN)
v4.4.8 software. Dataset preparation, exploration and visualization of the data were performed
using R® V3.3.1 with comprehensive R archive network (CRAN) and Certara Strategic Consulting
(CSC) packages.

The population pharmacokinetic model previously developed based on final locked data of studies
P097 P134 and P148 with was used as a starting point.

Reviewer’s comment: This model was used to support the approval of oral Emend in pediatric
patients. Refer to Clinical Pharmacology Review of NDA21549/S-025 (Efficacy Supplement of
Emend oral capsules) and original NDA 207865 (Emend oral suspension) for details.

The structural model was a 2-compartment linear model with first-order rate of absorption and lag-
time of absorption. The structural model included 1) effect of formulation on Tlag to adequately
capture the delay caused by the degradation of the capsule administrated to adolescents (Study
P097); 2) an allometric component accounting for body size (i.e. parameters were scaled to WT/70
using a power of 0.75 for clearances and a power of 1 for volumes).

Fosaprepitant with molecular weight of 614.4 g/mol is rapidly converted to the active drug,
aprepitant (molecular weight of 534.44 g/mol), following IV administration. In NONMEM control
files, the doses of fosaprepitant were scaled using a conversion factor of 534.44 / 614.4.

ADVAN4 and TRANS4 NONMEM subroutines were used to allow for a closed-form solution
and simultaneous fit of oral (aprepitant) and IV (fosaprepitant) data, as well as relative
bioavailability estimation. Log10-transformed concentration data and actual observation time were

used as the model input. Log-additive model for the residual error allowed using FOCE estimation
method without INTERACTION term.
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Table 42. The Schematic Drawing of the Structure Model

Oral Dose
aprepitant
F1
(1)
Ka Tlag
Ay
IV Dose ) ':> V3

fosaprepitant / (2) <__—| (3)

3

CL = Systemic clearance; F1 = Relative bioavailability for oral administration; Ka = First-order constant of absorption; Tlag =
Tag-time of absorption; Q = Inter-compartmental clearance; V2 = Central volume of distribution; V3 = Peripheral volume of
distribution

Note: Compartment (1) represents the depot compartment (2) represents central compartment and compartment (3) — peripheral
compartment.

Source data: Population PK and Simulation Report, Figure 2

The final population PK model included the following covariate effects:

e Ageon V2: x (Age/8)-0.205 with 95CI%= (-0.288, -0.122),

e Dose on CL: x (Dose/80)-0.253 with 95CI%= (-0.333, -0.172)

e Formulation on Ka with capsule (P097) for reference: x exp(0.369) for suspension (P134)
with 95%CI=(-0.363, 1.10) and x exp(0.821) for suspension for excipients (P148) with
95CI%= (0.0228, 1.62)

e Reduced level of EDTA (P029) on CL: x exp(-0.295) for Study P029 with 95%CI=(-0.421,
-0.168)

4.3.1.4 Results
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4.3.1.4.1 Base model

Table 43. Typical Values for the Structure (Base) Population PK Model of
Aprepitant/Fosaprepitant

Parameter Units Estimate SE RSE Shrinkage Equation

OFV -4037.3347

CL L/h  5.25 0.228 4.4% CL= tvCL»(Weight/70)*" xexp(ncr)

V2 L 46.3 506  12.9% V2 =tvV2 % (Weight/70) * exp(nv2)

Q L/h 453 12.1  26.6% Q =tvQ x (Weight/70)>7 x exp(ma)

V3 L 41.5 6.53 15.7% V3 =tvV3 x (Weight/70) * exp(ys)

Ka I/h  0.588 0.0887 15.1% Ka=tvKa x exp(Mga)

Tlag — suspension h 0 fixed . Tlag=10

Tlag - capsule h 0.947 0.0216 2.3% Tlag = Caps_Tlag

F1 0.839 0.0606 7.2% F1=tvF1 * exp(nFr1)

IV CL 64.7% 0.0619 14.8% 10.2% o’

Imv vz 65.5% 0.0782 18.2% 22.7% o’

Iv Q 84.0% 0.273 38.6% 59.6% C:}lQ

IIvVv3 54.4% 0.0849 28.7% 35.9% @3

IIV Ka 108.4% 0.253 21.5% 51.0% @’Ka

IV F1 56.4% 0.101 31.9% 51.2% ®’F1

Logl0ResErr togio(Coss) -
0.161 . 17.6% logm(Cpmd)—LogwResErr

CL = Systemuc clearance; F1 = Relative bioavailability for oral administration; ITV = Inter-individual variability; Ka = First-order
rate constant of absorption; Log10ResErr= Log-Additive Residual Error; OFV = Objective function value; Q = Inter-compartmental
clearance; RSE= Relative standard error; SE= Standard error; Tlag = Lag-time of absorption; tvF1 = Typical value of relative
bioavailability for oral adnunistration; tvCL = Typical value of systemuc clearance; tvKa = Typical value of first-order rate constant
of absorption; tvQ = Typical value of inter-compartmental clearance; tvV2= Typical value of central volume of distribution; tvV3=
Typical value of peripheral volume of distribution; V2 = Central volume of distribution; V3 = Peripheral volume of distribution.
Note: ITV CV% were calculated as 100% x (@?)*>.

Source data: Population PK and Simulation Report (04lvbw), Table I-1

4.3.1.4.2 Final model
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Table 44. Typical Values for the Final Population PK Model of Aprepitant/Fosaprepitant

Parameter Units Estimate SE RSE Shrink Equation
OFV 41232978
- F70y0.75 )
cL L'h 538 0363| 67% CL=tvCLx (WT/70) > x Effectpo
% exp(nCL)
e T T I * PP
2 L 478 104 | 103% V2 =tvV2 x (WT/70) x Effectace
exp(mV2)
Q L/h 35.6 852 | 23.9% Q=tvQ *x (WT/70)"" x exp(nQ)
V3 L 37.9 448 | 118% V3 =tvV3 x (WT/70) x exp(nV3)
Ka 1/h 0319 0.118| 37.2% Ka = tvKa * Effectram * exp(nKa)
Tlag - Capsule h 0.938 0.0272] 29% Tlag = Caps Tlag
Tlag - h 0 fix
Suspension
F1 0918 0.0803] 8.7% F1=tvF1 X exp(nF1)
Dose CL -0.253 0.0410| 162% Effectpe:. =(Dose/80)P*=-CL
AGE V2 -0.205 0.0424] 20.7% Effectace = (Age/g)AcE-"2
Form_Ka (suspension,
= - 3 3 0 a=Kz L
Study 134) 0.369 0374 101.3% Ka=Ka~exp(Form_Ka)
Form_Ka (Excipients, 5 o . .
Study 148) 0.821 0407 | 49.6% Ka=Ka~exp(Form Ka)
EDTA_CL (study 029) 0295 | 0.0645 219% CL=cr EKP%OD.E‘—CL for low —
IV CL 0.369(60.7%)| 0564| 153%| 11.0% o’
IV V2 0.346(58.8%)| 0.0641] 18.5% | 214% (o)
v Q 0521(72.2%)| 0257| 494%| 645% @’y
IIV V3 0.380(61.6%)| 0.0934] 246% | 34.1% s
IIV Ka 1.07(103.6%)| 0.231| 21.6% | 502% ©'Ka
IV Tlag 0.00 fixed; @ Tae
IIV F1 0.304(55.1%)| 0.0969] 319%| 513% @’r
loglO(Cobs) =
. 0, ?
Logl0ResErr 0.159 - 17.2% log10(Cpred)+Log10ResErr

AGE_V2= Effect of age on central volume of distribution; CL = Systemic clearance; Dose_CL= Effect of dose on systemic
clearance; EDTA_CL= Effect of ethylenedianunetetraacetic acid on systemuc clearance; F1 = Relative bioavailability for oral
administration; Form Ka= Effect of formulation on the first-order rate constant of absorption; ITV = Inter-individual variabality:
Ka = First-order rate constant of absorption: Log10ResErr= Log-Additive Residnal Error; OFV = Objective function value; Q =
Inter-compartmental clearance; RSE= Relative standard error; SE= Standard error; Tlag = Lag-time of absorption; tvF1 = Typical
value of relative bioavailability for oral admumistration; twCL = Typical value of syvstenuc clearance; tvKa = Typical value of first-
order rate constant of absorption; tvQQ = Typical value of inter-compartmental clearance; tvV2= Typical value of central volume of
distribution; tvW3= Typical value of peripheral volume of distribution; V2 = Central volume of distribution: V3 = Peripheral
volume of distribution.

Note: [TV CV% were calculated as 100% = (@)™ .
Source data: Population PK and Simulation Report, Table I- 5

4.3.1.4.3 Model Evaluation
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Figure 14. Diagnostic Plots for Final Population Pharmacokinetic Model of Aprepitant in
Pediatric Population: Goodness-of-Fit
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Figure 15. Diagnostic Plots for Final Population Pharmacokinetic Model of Aprepitant in
Pediatric Population: Goodness-of-Fit
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Figure 16. Visual Predictive Check — Final Population PK Model (Linear Scale, Locked

Data P029)
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AGEGREP = Age group.
Note 1: AGEGRP=1: subjects with <2 years; AGEGRP=2: subjects with 2 to <6 years; AGEGRP=3: subjects with § to <12 years;
AGEGRP=4: subjects with 12 to =19 years.

Note 2: Full and dashed red lines represent 2.5% 50% and 95 percentiles of observed aprepitant concentrations within each bin;
shaded area represent 95% percentile interval of percentiles of predicted concentrations (50t percentiles are in red and 2.5® and
07 5% percentiles in blue).

The visual predictive check (VPC) plot showed that the observed 2.5", 50™ and 97.5™ percentiles
of concentrations in each age bin were almost all within the 95%CI of the corresponding simulated
percentiles. However, the 2.5th percentile of the observed concentration 24 hour after the dose
was higher than the 95%CI of the simulated 2.5th percentiles and the simulated concentrations
after 24 h under-estimated the observed concentrations. Due to the limited number of PK samples
in this time range (Reviewer’s note: only Cmin at Hour 24, 48, and 72 were measured in all the
pediatric studies).

Reviewer’s comment: The VPC was conducted following single dose of IV fosaprepitant and
compared to the observed data from Study P029, a single-dose dose ranging study. This is
acceptable as P029 enrolled all age groups. For all the pediatric studies, only single 1V doses of
fosaprepitant were used.
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4.3.1.4.4 Covariates Effect

The final population PK model included the following covariate effects:

Age on V2: x (Age/8)-0.205 with 95CI%= (-0.288, -0.122),

Dose on CL: x (Dose/80)-0.253 with 95CI1%= (-0.333, -0.172)

Formulation on Ka with capsule (P097) for reference: x exp(0.369) for suspension (P134)
with 95%CI=(-0.363, 1.10) and x exp(0.821) for suspension for excipients (P148) with
95CI%= (0.0228, 1.62)

Reduced level of EDTA (P029) on CL: x exp(-0.295) for Study P029 with 95%CI=(-0.421,
-0.168)
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Figure 17. Relationship between Age and Individual Random Effect — Base vs. Final

Population PK Model
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Figure 18. Relationship between Formulation and Individual Random Effect — Base vs.

Final Population PK Model
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Figure 19. Relationship between Sex and Individual Random Effect — Base vs. Final

Population PK Model
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Final Model
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Figure 20. Relationship between Race and Individual Random Effect — Base vs. Final

Population PK Model
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Figure 21. Relationship between Study and Individual Random Effect — Base vs. Final

Population PK Model
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Final Model
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Figure 22. Relationship between Amount of EDTA and Individual Random Effect — Base
vs. Final Population PK Model
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Reviewer’s overall assessment: the population PK model was acceptable for the description of
aprepitant PK in the product label and simulations for the exposure matching of aprepitant. No
additional model development by the reviewer was required.

4.3.1.5 Simulation to Support Dose Selection

The final population PK model of aprepitant/fosaprepitant in pediatric population was used to
simulate the PK of aprepitant to support single dose of fosaprepitant and 3-day dosing regimens

fosaprepitant and aprepitant in CINV/PONYV pediatric patients
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The results of simulation support the dosing recommendation. Summary plots for the exposure
comparisons are presented in Figure 23 and Figure 24.

Single-day regimen

Figure 23. Comparison of Observed 1-day 150 mg IV Fosaprepitant Regimen in Adult
Healthy Volunteers, Single Dose 125 mg Oral Aprepitant in Adult Cancer Patients with
Model- Simulated Aprepitant PK Parameters (AUCinf, AUC24, Cmax, C24, C48, C72)
After Administration of 4 mg/kg in Pediatric Subjects 2 to 12 Years Old and 5 mg/kg in <2
Years Old Subjects (Revised from the Original Figure 2.7.2: 4 without extremes)
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Source data: Response to IR on January 12 2018 (SDN570), Figure 2.7.2:4a

Three-day regimen
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Figure 24. Comparison of 3-day Oral Aprepitant Regimens in Adolescent (125 mg on Day
1 and 80 mg on Days 2 and 3) and Pediatric Subjects <12 Years Old (3 mg/kg on Day 1 ad 2
mg/kg on Days 2 and 3) with Simulated 3-day IV Fosaprepitant Regimens, 115 mg on Day
1 and 80 mg on Days 2 and 3 in Adolescents and 3 mg/kg and 2 mg/kg on Days 2 and 3 in
Pediatric Subjects <12 Years Old
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Source data: Section 2.7.2 Summary of Clinical Pharmacology, Figure 2.7.2:5

4.3.1.6 Exposure-Response Analysis for Study P029

Aprepitant exposure (AUCO-inf, AUC0-24, Cmax, and C24) versus the clinical endpoint (yes/no)
(Figure 25), percent of patients with clinical endpoint (yes only) versus aprepitant exposure
(grouped in deciles) (Figure 26) and percent of patients with the clinical endpoint (yes/no) by
aprepitant exposure (grouped as quartiles) (Figure 27) were evaluated.
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Figure 25. Exploration of Exposure-Response from Protocol 029 Based Upon Aprepitant
Exposure (AUCO0-inf, AUCO0-24, Cmax and C24) versus Complete Response in the Delayed

Phase (yes/no)
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AUC ;= Area under the curve of concentration-time curve from zero to infinity; AUC, 3, =Area under the curve of
concentration-time at day 1; Cua= Maximum concentration on day 1; Cos= Concentration at 24 hours. Boxplots represent
interquartile range (box), with the lower whisker denoting values within the first quarter (Q1) - 1.5 * IQR and the upper
whisker denoting values within the third quarter (Q3) + 1.5 * IQR and symbols representing values outside of this range of
data.

Source data: Response to IR submitted on 2/12/2018, Figure 1
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Figure 26. Percent of Patients with Complete Response in the Delayed Phase (yes only)
versus Aprepitant Exposure (AUCO0-inf, AUCO0-24, Cmax and C24, grouped in deciles)
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Source data: Response to IR submitted on 2/12/2018, Figure 2
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Figure 27. Percent of Patients with Complete Response in the Delayed Phase (yes/no)
versus Aprepitant Exposure (AUCO0-inf, AUCO0-24, Cmax and C24, grouped in quartiles)
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Source data: Response to IR submitted on 2/12/2018, Figure 3

The relationship between Complete Response Rate and single fosaprepitant dose in Cycle 1 from
Study P029 are shown in Table 45. It is noteworthy that the study was not powered to measure
efficacy, and the open-label amendment (5 mg/kg dose cohort) was not blinded and did not have
a control regimen for comparison.
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Table 45. Number (%) of Subjects with Complete Response in Cycle 1 by Treatment
Regimen Intent to Treat Population
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Delayed Phase

Treatment | n/m (%) | Difference (%)’ |  95% CI for Difference (%)’
Partially Blinded:
Fosaprepitant 3mg/kg Regimen 14/42 (33.3) 48 (-22.5.25.7)
Fosaprepitant 1. 2mg/kg Regimen 11/43 (25.6) -3.0 (-22.5.24.6)
Fosaprepitant 0.4mg/'kg Regimen 17/40 (42.5) 13.9 (-11.7.38.0)
Control Regimen 10/35 (28.6)
Open-Label:
Fosaprepitant 5mg/kg Regimen | 35/74(47.3) |

T Fosaprepitant regimen — Control regimen.

' Confidence interval (CI) for the difference was calculated using the method proposed by Miettinen and Nurminen, accounting
for dose and dexamethasone use (ves/no).

n/m = Number of subjects with desired response/number of subjects included in time point

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

Partially Blinded:

For Fosaprepitant 3mg/'kg Regimen, subjects 12-17 vears of age recerved a fixed 150 mg fosaprepitant dose.
For Fosaprepitant 1. 2mg/'kg Regimen, subjects 12-17 years of age received a fixed 60 mg fosaprepitant dose.
For Fosaprepitant 0.4mg/'kg Regimen, subjects 12-17 years of age received a fixed 20 mg fosaprepitant dose.

Acute Phase
Treatment | n/m (%) | Difference (%)’ |  95% CI for Difference (%)’
Partially Blinded:
Fosaprepitant 3mg/kg Regimen 14/42 (33.3) 48 (-22.3.25.7)
Fosaprepitant 1.2mg/'kg Regimen 11/43 (25.6) -3.0 (-22.5.24.6)
Fosaprepitant 0. 4mg/kg Regimen 17/40 (42.5) 139 (-11.7.38.0)
Control Regimen 10/35 (28.6)
Open-Label:
Fosaprepitant 5mg/kg Regimen | 35/74 (47 3) |

T Fosaprepitant regimen — Control regimen.

! Confidence interval (CI) for the difference was calculated using the method proposed by Miettinen and Nurminen, accounting
for dose and dexamethasone use (yes/no).

n/m = Number of subjects with desired response/number of subjects included in time point

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

Partially Blinded:

For Fosaprepitant 3mg/kg Regimen, subjects 12-17 years of age received a fixed 150 mg fosaprepitant dose.
For Fosaprepitant 1.2mg/kg Regimen, subjects 12-17 years of age received a fixed 60 mg fosaprepitant dose.
For Fosaprepitant 0. 4mg kg Regimen, subjects 12-17 years of age received a fixed 20 mg fosaprepitant dose.

Overall Phase
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Treatment n/m (%) | Difference (%)’ |  95% CI for Difference (%)’
Partially Blinded:
Fosaprepitant 3mg/kg Regimen 13/42 (31.0) 11.0 (-18.2,29.3)
Fosaprepitant 1. 2mg/kg Regimen 8/43 (18.6) -14 (-23.2.21.9)
Fosaprepitant 0.4mg/'kg Regimen 14/40 (35.0) 15.0 (-10.7.38.1)
Control Regimen 7/35 (20.0)
Open-Label:
Fosaprepitant 5mg/kg Regimen | 33/74 (44.6) |

T Fosaprepitant regimen — Control regimen.

Partially Blinded:

! Confidence interval (CI) for the difference was calculated using the method proposed by Miettinen and Nurminen, accounting
for dose and dexamethasone use (yes/no).

n/m = Number of subjects with desired response/number of subjects included in time point
Overall Phase: 0 to 120 hours following initiation of chemotherapy.

For Fosaprepitant 3mg/'kg Regimen, subjects 12-17 vears of age recerved a fixed 150 mg fosaprepitant dose.
For Fosaprepitant 1 2mg/’kg Regimen, subjects 12-17 years of age received a fixed 60 mg fosaprepitant dose.
For Fosaprepitant 0.4mg/'kg Regimen, subjects 12-17 years of age received a fixed 20 mg fosaprepitant dose.

Source data: P029 CSR, Tables 11-18, 11-19, and 11-20

The results of subgroup analysis of Complete Response Rate are listed in Table 46. Importantly,
pediatric patients in the fosaprepitant treatment groups receiving single-day chemotherapy
reported a higher incidence of Complete Response in the delayed phase as compared to children
who received multi-day chemotherapy in those same treatment groups. This forms the basis for
recommending single-day fosaprepitant regimen to be used in patients receiving single-day

chemotherapy.

Reference ID: 4242452

Page 114 of 115




Table 46. Number (%) of Subjects with Complete Responset in Cycle 1 by Subgroup of

Age and Treatment Group Intent to Treat Population

Delayed Phase
Fosaprepitant 3mg/kg Fosaprepitant 1.2mg/kg Fosaprepitant 0.4mg/kg Control Regimen Fosaprepitant 5mg/kg
Regimen Regimen Regimen Regimen
n/'m (%) n/'m (%) n'm (%) n/m (%) n/m (%)

Age Group

birth to <2 years 0/0(--) 0/0(--) 0/0(--) 0/0(--) 12/23 (52.2)

2 to <6 years 2/8 (25.0) 3/10 (30.0) 6/10 (60.0) 2/9(22.2 16/26 (61.5)

6 to <12 years $/17 (20.4) 3/16 (18.8) 7113 (53.8) 4/9 (44.4) 7/25 (28.0)

12 to 17 years TA7(41.2) 517 (29.4) 417 (23.3) 4/17 (23.5) 0/0(--)
Chemotherapy Duration in Cycle 1

One Day of Chemotherapy 23 (66.7) 4/6 (66.7) 6/10 (60.0) 1/4 (25.0) 11/18 (61.1)

More Than 1 Day of Chemotherapy 12/30 (30.8) 7/37 (18.9) 11730 (36.7) 0/31 (20.0) 24/56 (42.9)

Acute Phase

birth to <2 years 0/0(--) 0/0(--) 0/0(-.-) 0/0(--) 21/23 (91.3)
2 to <6 years 4/8 (50.0) 6/10 (60.0) 10/10 (100.0) 4/0(44.4) 23/26 (88.5)
6 to <12 years 9/17 (52.9) 9/16 (56.3) 9/13 (69.2) 5/9 (55.6) 16/25 (64.0)

12 to 17 years 14/17 (82.4) 917 (52.9) 11717 (64.7) 5/17(29.4) 0/0(--)
Chemotherapy Duration in Cycle 1

One Day of Chemotherapy 3/3 (100.0) 2/6(33.3) 6/10 (60.0) 2/4(50.0) 14/18 (77.8)

More Than 1 Day of Chemotherapy 24/39 (61.5) 22/37 (59.5) 24/30 (80.0) 12/31(38.7) 46/56 (82.1)

Overall Phase

birth to <2 years 0/0(--) 0/0(--) 0/0(--) 0/0(--) 12/23 (52.2)

2 to <6 years 2/8(25.0) 2/10 (20.0) 6/10 (60.0) 1/9(11.1) 15/26 (57.7)

6 to <12 years 417 (23.3) 216 (12.5) 513 (38.5) 3/9(33.3) 6/25 (24.0)

1210 17 years 717 (41.2) 417 (23.5) 3/17 (17.6) 3/17 (17.6) 0/0(--)
Chemotherapy Duration in Cyele 1

One Day of Chemotherapy 213 (60.7) 2/6 (33.3) 3/10(30.0) 1/4(25.0) 10/18 (35.6)
More Than 1 Day of Chemotherapy 11/39 (28.2) 6/37 (16.2) 11730 (36.7) 6/31(19.4) 23/56 (41.1)

T Complete Response = No vomiting and no rescue therapy.

* Overall Phase: 0 to 120 hours following initiation of chemotherapy
n/m = Number of subjects with desired response/number of subjects included in time point

Partially Blinded:

For Fosaprepitant 3mg/kg Regimen, subjects 12-17 vears of age received a fixed 150 mg fosaprepitant dose.
For Fosaprepitant 1 ?mg/kg Regimen. subjects 12-17 years of age received a fixed 60 mg fosaprepitant dose
For Fosaprepitant 0.4mg/kg Regimen. subjects 12-17 years of age received a fixed 20 mg fosaprepitant dose

Source data: P029 CSR, Tables 11-27, 11-28, and 11-29
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