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Executive Summary

1.1 Recommendations

1.1.1 Approvability

No nonclinical approvability issues have been identified for NDA 210064.

1.1.2 Additional Non Clinical Recommendations

None

1.1.3 Labeling

The draft labeling of Emend generally conforms to the format specified under 21CFR 
201.57(c)(14) Requirements for PLR (Physician’s Labeling Rule) Prescription Drug 
Labeling.  For the nonclinical sections of labeling, the Applicant adopted the approved 
labeling for Emend Injection. The following proposed language for the nonclinical 
sections (Sections 8 and 13) of the labeling is acceptable.
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8.1 Pregnancy

8.1 Pregnancy

Risk Summary
There are no available data on fosaprepitant use in pregnant women to inform a drug-
associated risk of adverse developmental outcomes. In animal reproduction studies, no 
adverse developmental effects were observed in rats or rabbits exposed during the 
period of organogenesis to systemic exposures (AUC) approximately equivalent to the 
exposure at the recommended human dose (RHD) of 150 mg [see Data].

The estimated background risk of major birth defects and miscarriage for the indicated 
populations is unknown. All pregnancies have a background risk of birth defect, loss, or 
other adverse outcomes. In the U.S. general population, the estimated background risk 
of major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% 
and 15 to 20%, respectively.

Data
Animal Data
In embryofetal development studies in rats and rabbits, aprepitant was administered 
during the period of organogenesis at oral doses up to 1000 mg/kg twice daily (rats) and 
up to the maximum tolerated dose of 25 mg/kg/day (rabbits). No embryofetal lethality or 
malformations were observed at any dose level in either species. The exposures (AUC) 
in pregnant rats at 1000 mg/kg twice daily and in pregnant rabbits at 125 mg/kg/day 
were approximately equivalent to the exposure at the RHD of 150 mg. Aprepitant 
crosses the placenta in rats and rabbits.

8.2 Lactation
Risk Summary
There are no data on the presence of aprepitant in human milk, the effects on the 
breastfed infant, or the effects on milk production. Aprepitant is present in rat milk. The 
developmental and health benefits of breastfeeding should be considered along with the 
mother’s clinical need for Fosaprepitant for Injection and any potential adverse effects 
on the breastfed infant from Fosaprepitant for Injection or from the underlying maternal 
condition.

13. NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis
Carcinogenicity studies were conducted in Sprague-Dawley rats and in CD-1 mice for 2 
years. In the rat carcinogenicity studies, animals were treated with oral doses ranging 
from 0.05 to 1000 mg/kg twice daily. The highest dose produced systemic exposures to 
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aprepitant approximately equivalent to (female rats) or less than (male rats) the human 
exposure at the RHD of 150 mg. Treatment with aprepitant at doses of 5 to 1000 mg/kg 
twice daily caused an increase in the incidences of thyroid follicular cell adenomas and 
carcinomas in male rats. In female rats, it produced hepatocellular adenomas at 5 to 
1000 mg/kg twice daily and hepatocellular carcinomas and thyroid follicular cell 
adenomas at 125 to 1000 mg/kg twice daily. In the mouse carcinogenicity studies, the 
animals were treated with oral doses ranging from 2.5 to 2000 mg/kg/day. The highest 
dose produced a systemic exposure approximately 2 times the human exposure at the 
RHD of 150 mg. Treatment with aprepitant produced skin fibrosarcomas at 125 and 500 
mg/kg/day doses in male mice. Carcinogenicity studies were not conducted with 
fosaprepitant.

Mutagenesis
Aprepitant and fosaprepitant were not genotoxic in the Ames test, the human 
lymphoblastoid cell (TK6) mutagenesis test, the rat hepatocyte DNA strand break test, 
the Chinese hamster ovary (CHO) cell chromosome aberration test and the mouse 
micronucleus test.

Impairment of Fertility
Fosaprepitant, when administered intravenously, is rapidly converted to aprepitant. In 
the fertility studies conducted with fosaprepitant and aprepitant, the highest systemic 
exposures to aprepitant were obtained following oral administration of aprepitant. Oral 
aprepitant did not affect the fertility or general reproductive performance of male or 
female rats at doses up to the maximum feasible dose of 1000 mg/kg twice daily 
(providing exposure in male rats lower than the exposure at the RHD of 150 mg and 
exposure in female rats approximately equivalent to the human exposure).

1.2 Brief Discussion of Nonclinical Findings

The Applicant did not submit any nonclinical study reports in this 505(b)(2) NDA and to 
satisfy the nonclinical requirements, the Applicant relied on the Agency’s previous 
findings of safety and efficacy of the listed drug, Emend (fosaprepitand dimeglumide) for 
Injection, 150 mg. Fosaprepitant dimeglumide is a phosphorylated prodrug of 
aprepitant. Fosaprepitant is rapidly converted to aprepitant in vivo following intravenous 
administration. Aprepitant is a selective antagonist of human substance P/neurokinin 1 
(NK1) receptors. EMEND for Injection is currently approved for use in combination with 
other antiemetic agents for the prevention of acute and delayed nausea and vomiting 
associated with initial and repeat courses of highly emetogenic cancer chemotherapy 
including high-dose cisplatin, and prevention of nausea and vomiting associated with 
initial and repeat courses of moderately emetogenic cancer chemotherapy. In support of 
the original NDA (NDA 22023) for the listed drug (Emend), a comprehensive nonclinical 
pharmacology, pharmacokinetics, general toxicology, genotoxicity, reproductive toxicity 
and carcinogenicity studies of aprepitant and fosaprepitant were conducted. 

Aprepitant and fosaprepitant were not genotoxic in a standard battery of genotoxicity 
assays. In 2-year carcinogenicity studies, neoplastic changes were observed in several 
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organs which are included in the existing labeling for Emend. Aprepitant had no effects 
on female or male fertility in rats.  Aprepitant was not teratogenic nor did it cause any 
embryo-fetal toxicity in rats or rabbits.  It had no adverse effects on pre- and post-natal 
development in rats. Thus, the toxicological profile of aprepitant/fosaprepitant has been 
studied adequately in nonclinical studies conducted by the sponsor of the listed drug, 
and does not raise any significant safety concerns. 

The active ingredient of the proposed formulation, Fosaprepitant Dimeglumide for 
Injection (150 mg base/vial) is qualitatively and quantitatively similar to the listed drug, 
Emend Injection. However, there are differences in the formulation of the proposed 
product compared with the listed drug.  Two inactive ingredients, polysorbate 80 and 
anhydrous lactose, present in Emend Injection, have been replaced with Providone K12 
and Meglumine in the proposed formulation. In addition, the pH adjusting agent, sodium 
hyproxide has been replaced with hydrochloric acid/meglumine. The inactive ingredients 
(excipients) used in the proposed formulation have been widely used in approved 
intravenous drug products. The exposure levels for the two additional excipients, 
Providone K12 and meglumine, are justified by clinical experience with marketed 
products containing these two excipients at levels higher than the level in the proposed 
Fosaprepitant Injection formulation. In addition, the safety of the two excipients is also 
supported by the findings of nonclinical toxicology studies in rats.  Thus, there are no 
safety concerns for any excipient in the proposed drug product at the proposed levels.  

The impurity levels for both the drug substance and drug product are controlled as per 
ICH Q3A and ICH Q3B(R2), and are acceptable. Any impurity in the drug product with 
the exception of aprepitant is controlled at ≤0.2% levels as per the ICH Guidance. The 
level of aprepitant is controlled at % w/w for release and % during shelf-life. The 
levels of aprepitant are justified based on the rationale that aprepitant is the active 
moiety formed from the hydrolysis of fosaprepitant following administration.   
All residual solvents are controlled as per ICH Q3C Guidance, and there are no safety 
concerns for residual solvents in the drug product. In addition, extractable studies 
conducted on the primary packaging system did not raise any safety concerns for 
extractables/leachables.

Drug Information

2.1 Drug: Fosaprepitant Dimeglumide for Injection (150 mg)

2.1.1 CAS Registry Number: 265121-04-8

2.1.2 Generic Name

Fosaprepitant dimeglumide
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2.1.3 Code Name

N/A

2.1.4 Chemical Name

3-[[(2R,3S)-2-[(1R)-1-[3, 5-bis(trifluoromethyl) phenyl] ethoxy]-3-(4-fluorophenyl)-4-
morpholinyl] methyl]-2, 5-dihydro-5-oxo-1H-1,2,4-triazol-1-yl]phosphonate 1-deoxy-1-
(methylamino)-D-glucitol.

2.1.5 Molecular Formula/Molecular Weight: C23H22F7N4O6P/614.41

2.1.6 Structure

2.1.7 Pharmacologic class

Neurokinin 1 (NK1) receptor antagonist

2.2 Relevant IND/s, NDA/s, and DMF/s

NDA 22023, Emend® (Fosaprepitant dimeglumide) for Injection.

2.3 Clinical Formulation

2.3.1 Drug Formulation

The composition of the proposed formulation of Fosaprepitant Dimeglumide for Injection 
as compared to the approved Emend formulation is shown in the Table below (from the 
Applicant’s submission).

Table 1: Formulation Comparison with Listed Drug Product
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Meglumine

Meglumine (D-(-)-N-Methylglucamine) is an amino sugar, used as a  in 
the fosaprepitant dimeglumine Inection formulation. The amount of dimeglumine present 
in a single 150 mg dose of fosaprepitant is 75 mg. In addition to this amount, 95.3 mg of 
meglumine is released upon conversion of a single dose of fosaprepitant dimeglumide 
(170.3 mg) to fosaprepitant (150 mg). Thus, the total exposure of meglumine from a 
single dose of fosaprepitant would be 170 .3 mg for an adult patient.  Meglumine is 
present in several marketed products for intravenous administration and the meglumine 
exposures from a single administration of approved intravenous products is much 
higher (up to 2.73 grams) than the anticipated exposure from fosaprepitant dimeglumide 
injection (170.3 mg; 2.8 mg/kg, based on a 60 kg body weight).  

The safety of meglumine in fosaprepitant dimeglumine injection is also supported by 
available published nonclinical data. In a 4-week intravenous repeated dose toxicity 
study with gadobendate dimeglumide in rats (Aoki T et al, 1999; J Toxicol Sci., 24 Suppl 
1: 19-39), the NOAEL was 0.3 mmol/kg day, which is equivalent to 281 mg/kg/day (Mol. 
Wt. of gadobendate dimeglumine is 938). The amount of dimeglumine present in 281 
mg of gadobenate dimeglumine is 118 mg. Thus, in the 4-week intravenous toxicity 
study in rats, the NOAEL of dimeglumine is considered to be 118 mg/kg/day, which is 
42 times higher than the 2.8 mg/kg meglumine exposure from a single 150 mg dose of 
fosaprepitant.  Therefore, there are no significant safety concerns for the meglumine 
exposure from fosaprepitant dimeglumine injection.

EDTA:

The level of EDTA (18.8 mg/vial) present in fosaprepitant dimeglumine injection is 
present in FDA approved products indicated for adult patients, and there are no safety 
concerns for the EDTA levels in the fosaprepitant dimeglumine injection formulation.

2.3.3 Comments on Impurities/Degradants of Concern

The impurity levels for both the drug substance (fosaprepitant dimeglimine) and drug 
product (Fosaprepitant Dimeglumine for Injection) are controlled as per ICH Q3A and 
ICH Q3B(R2), and are acceptable. Any impurity in the drug product with the exception 
of aprepitant is controlled at ≤0.2% levels as per the ICH Guidance. The level of 
aprepitant is controlled at % w/w for release and % during shelf-life. These levels 
are justified based on the rationale that aprepitant is the active moiety formed from the 
hydrolysis of fosaprepitant following administration.   
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2.4 Proposed Clinical Population and Dosing Regimen

Fosaprepitant dimeglumide injection is indicated for the prevention of nausea and 
vomiting associated with emetogenic cancer chemotherapy, and the recommended 150 
mg dose is administered approximately 30 minutes prior to the chemotherapy cycle.

2.5 Regulatory Background: N/A

Studies Submitted: No nonclinical studies were submitted in this 505(b)(2) NDA.

Integrated Summary and Safety Evaluation:
Fosaprepitant dimeglumide is a phosphorylated prodrug of aprepitant. Aprepitant is a 
selective neurokinin 1 (NK1) receptor antagonist. Following intravenous injection, 
fosaprepitant undergoes hydrolysis to release aprepitant in vivo. Fosaprepitant 
dimeglumide (Emend for injection) is currently approved for the prevention of nausea 
and vomiting associated with initial and repeat courses of highly emetogenic 
chemotherapy and for the prevention of delayed nausea and vomiting associated with 
repeat courses of moderately emetogenic cancer chemotherapy, in combination with 
other antiemetic agents. In this 505 (b)(2) NDA, the Applicant relied on the safety and 
efficacy data for the listed drug, Emend for Injection (NDA 022023; Merck Sharp and 
Dohme Corp). Both Emend for Injection and Fosaprepitant Dimeglumide for Injection 
contain the same active ingredient, fosaprepitant dimeglumide at the same amount (150 
mg/dose).

In support of the nonclinical safety, the Applicant did not submit any nonclinical study 
reports in this NDA.  To satisfy the nonclinical requirements of the original NDA (NDA 
022023) for the listed drug (Emend), a comprehensive nonclinical pharmacology, 
pharmacokinetics, general toxicology, genotoxicity, reproductive toxicity and 
carcinogenicity studies of aprepitant and fosaprepitant were conducted. Safety 
pharmacology and repeat dose toxicology studies with fosaprepitant did not raise any 
safety concerns.

Aprepitant and fosaprepitant were not genotoxic in a standard battery of genotoxicity 
assays. In 2-year carcinogenicity studies, neoplastic changes were observed in several 
organs which are included in the existing labeling for Emend.  Aprepitant had no effects 
on female or male fertility in rats, and aprepitant was not teratogenic nor did it cause 
any embryo-fetal toxicity in rats or rabbits.  It had no adverse effects on pre- and post-
natal development in rats. 

Although, the active ingredient of the proposed formulation, Fosaprepitant Dimeglumide 
for Injection (150 mg base/vial) is qualitatively and quantitatively similar to the listed 
drug, there are differences between the two drug formulations. Two inactive ingredients, 
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OFFICE OF CLINICAL PHARMACOLOGY REVIEW

NDA 210-064
Submission Date (s) December 16, 2016

PDUFA Date: October 16, 2017

Brand Name Fosaprepitant Dimeglumine for Injection, Eq. 150 mg 
base/vial

Generic Name Fosaprepitant 
Submission Type 505(b)(2)

Dosage Form, Strength 150 mg, lyophilized powder in single-dose vial for 
reconstitution

Proposed Indication

Indicated in adults, in combination with other antiemetic 
agents, for the prevention of
 acute and delayed nausea and vomiting associated with

initial and repeat courses of highly emetogenic cancer 
chemotherapy (HEC) including high-dose cisplatin

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

Proposed indication is the same as the Listed Drug Emend:

Proposed Dosage: 150 mg on Day 1 as an intravenous infusion over 20 to 30 
minutes approximately 30 minutes prior to chemotherapy

Applicant Teva Pharmaceuticals USA
OND Division Division of Gastroenterology and Inborn Errors Products 
OCP Division Division of Clinical Pharmacology 3
OCP Reviewer Dilara Jappar, Ph.D.
OCP Secondary Reviewer Insook Kim, Ph.D.

Executive Summary
The applicant (Teva Pharmaceuticals) submitted this original NDA for fosaprepitant 
dimeglumine for Injection, Eq. 150 mg base/vial, under the 505(b)(2) regulatory pathway 
relying on the Agency’s findings for safety and efficacy for the listed drug (LD) 
EMEND® (Fosaprepitant dimeglumine) for Injection, NDA 022023.

The proposed product fosaprepitant dimeglumine for Injection, has the same active 
ingredient, dosage form, strength, route of administration, and same proposed dose for 
the same indication as the listed drug (LD) EMEND® (fosaprepitant dimeglumine) for 
Injection. The proposed product is to be reconstituted and diluted in the same way as 
EMEND® for Injection.
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