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Drug Information

2.1 Drug: EMEND Powder for Oral Suspension

2.1.1 CAS Registry Number: 170729-80-3

2.1.2 Generic Name

Aprepitant

2.1.3 Code Name

MK-0869/L-754030

2.1.4 Chemical Name

Chemical name: 5-[[(2R,3S)-2-[(1R)-1-[3, 5-bis(trifluoromethyl) phenyl] ethoxy]-1-

(4-fluorophenyl)-4-morpholinyl] methyl]-1, 2-dihydro-3H-1,2,4-triazol-3-one.

2.1.5 Molecular Formula/Molecular Weight: C23H21F7N4O3/534.43

2.1.6 Structure

2.1.7 Pharmacologic class

Neurokinin 1 (NK1) receptor antagonist

2.2 Relevant IND/s, NDA/s, and DMF/s
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acceptable without further justification. Thus, there are no safety concerns for the 
extractables form the primary  container.
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Addendum to Pharmacology/Toxicology Review Dated July 21, 2015 of NDA 21549 (S-025)/NDA 
207865

Sponsor and Address: Merck Sharp & Dohme Corp. 

Reviewer: Sushanta Chakder, Ph. D.
      Supervisory Pharmacologist, DGIEP

Drug:  Aprepitant (Emend) Capsules/Powder for suspension

Category:  Neurokinin 1 (Substance P) Receptor Antagonist 

In the finalized review dated 7/21/2015 of  NDA 21549 (S-025) and NDA 207865, under Section 1.2 
Brief Discussion of Nonclinical Findings, the systemic exposures (AUC0-24hr) values for aprepitant in 
juvenile animals and pediatric patients were expressed as g.hr/ml. The systemic exposures should be 
micrograms.hr/ml (μg.hr/ml), and not g.hr/ml.
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Except when specifically identified, all data and information discussed below are 
necessary for approval of NDA 207865/NDA 21549-S025, and are owned by Merck 
Sharp & Dohme Corporation or are data for which Merck Sharp & Dohme Corporation
has obtained a written right of reference. Any information or data necessary for approval 
of NDA 207865/NDA 21549 S025 that Merck Sharp & Dohme Corporation does not own 
or have a written right to reference constitutes one of the following: (1) published 
literature, or (2) a prior FDA finding of safety or effectiveness for a listed drug, as 
described in the drug’s approved labeling.  Any data or information described or 
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referenced below from a previously approved application that Merck Sharp & Dohme 
Corporation does not own (or from FDA reviews or summaries of a previously approved 
application) is for descriptive purposes only and is not relied upon for approval of NDA 
207865/NDA 21549 S025.

Executive Summary

1.1 Recommendations

1.1.1 Approvability

From a nonclinical standpoint, an approval of the NDA 207865 and NDA 21549-S025 is
recommended.

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.  The following language is recommended for the nonclinical sections 
(Sections 8 and 13) of the label.
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8.1 Pregnancy

8.1 Pregnancy

Risk Summary
There are no available data on EMEND use in pregnant women to inform the drug 
associated risk.  In animal reproduction studies, no evidence of teratogenicity was seen 
in rats and rabbits with oral administration of aprepitant during organogenesis at 
exposures 1.6 and 1.4 times the adult human exposure at the recommended dose, 
respectively [see Data]. Consider the benefits and risks of EMEND when prescribing to 
a pregnant woman.  

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
Aprepitant crosses the placenta in rats and rabbits. Reproduction studies have been 
performed in rats at oral doses up to 1000 mg/kg twice daily (plasma AUC 0-24hr of 
31.3 mcg•hr/mL, about 1.6 times the adult human exposure at the recommended dose) 
and in rabbits at oral doses up to 25 mg/kg/day (plasma AUC 0-24hr of 26.9 mcg•hr/mL, 
about 1.4 times the adult human exposure at the recommended dose) and have 
revealed no evidence of impaired fertility or harm to the fetus due to aprepitant. There 
are, however, no adequate and well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed.

8.3 Nursing Mothers Lactation

Risk Summary
Lactation studies have not been conducted to assess 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 development and health benefits of breastfeeding 
should be considered along with the mother’s clinical need for EMEND and any 
potential adverse effects on the breastfed infant from EMEND or from the underlying 
maternal condition

Aprepitant is excreted in the milk of rats. It is not known whether this drug is excreted in 
human milk. Because many drugs are excreted in human milk and because of the 
potential for possible serious adverse reactions in nursing infants from aprepitant and 
because of the potential for tumorigenicity shown for aprepitant in rodent carcinogenicity 
studies, a decision should be made whether to discontinue nursing or to discontinue the 
drug, taking into account the importance of the drug to the mother.
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8.4 Pediatric Use

Juvenile Animal Study

A study was conducted in young rats to evaluate the effects of aprepitant on growth and 
on neurobehavioral and sexual development. Rats were treated at oral doses up to the 
maximum feasible dose of 1000 mg/kg twice daily (providing exposure in male rats 
lower than the exposure at the recommended pediatric human dose and exposure in 
female rats equivalent to the pediatric human exposure) from the early postnatal period 
(Postnatal Day 10) through Postnatal Day 58. Slight changes in the onset of sexual 
maturation were observed in female and male rats (accelerated vaginal patency and 
delayed preputial separation up to 4 days compared to control); however, there were no 
effects on mating, fertility, embryonic-fetal survival, or histomorphology of the 
reproductive organs. There were no effects in neurobehavioral tests of sensory function, 
motor function, and learning and memory.

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 a systemic exposure to 
aprepitant (plasma AUC 0-24hr) of 0.7 to 1.6 times the adult human exposure (AUC0-
24hr = 19.6 mcg•hr/mL) at the recommended dose of 125 mg/day. 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 of about 2.8 to 
3.6 times the adult human exposure at the recommended dose. Treatment with 
aprepitant produced skin fibrosarcomas at 125 and 500 mg/kg/day doses in male mice.

Mutagenesis
Aprepitant was 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
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 recommended adult 
human dose and exposure in female rats at about 1.6 times the adult human exposure).
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1.2 Brief Discussion of Nonclinical Findings

Aprepitant is a selective antagonist of human substance P/neurokinin 1 (NK1) 
receptors. EMEND (aprepitant) capsule is currently approved as a triple therapy 
regimen, including a 5-HT3 receptor antagonist and a corticosteroid, for the prevention 
of acute and delayed nausea and vomiting associated with initial and repeat courses of 
highly emetogenic cancer chemotherapy in adult patients. In support of the original and 
subsequent supplemental marketing application, a comprehensive nonclinical 
pharmacology, pharmacokinetics, general toxicology, genotoxicity, reproductive toxicity 
and carcinogenicity evaluations of aprepitant and fosaprepitant were conducted. In 
support of the pediatric indication of aprepitant capsules and aprepitant oral suspension, 
an oral toxicity study of aprepitant was conducted in juvenile rats. In addition, a 4-week 
IV toxicity study was conducted in juvenile dogs.

In the juvenile rat toxicity study, the potential effects of aprepitant on development, 
growth, behavior, and reproductive performance were assessed following oral 
administration from Postnatal Day (PND) 10 through Postnatal Week (PNW) 9 at doses 
of 0, 10, 250, or 1000 mg/kg b.i.d. (0, 20, 500, and 2000 mg/kg/day) followed by a 
treatment-free interval through PNW 17. The high dose was the maximum feasible 
dose. Dose levels for the juvenile rat study were based on results from a range-finding 
study in which aprepitant was well tolerated at dose levels up to 1000 mg/kg b.i.d. 
following administration to rats from PND 10 through PNW 9 (TT #08-7605) The age of 
the rats at the start of the study correlates to a human age of approximately 1 month. 
Thus, this study provides an assessment of potential toxicities of aprepitant that 
supports the youngest pediatric age (6 months). Treatment-related findings included 
transient decreases in mean body weight gain in all drug-treated groups and slight 
changes in clinical pathology parameters in all groups; similar findings were also 
observed in the adult animal studies. There were no treatment-related effects on 
neurobehavioral assessments of sensory and motor functions, and learning and 
memory. In addition, significantly early vaginal opening in mid and high dose group 
females and significantly delayed preputial separation in all male groups were noted. 
These findings in male and female pups may not have any clinical significance.  There 
were no treatment-related effects on mating performance, fertility, or embryonic/fetal 
survival and no treatment-related gross or histpathological changes in the ovaries, 
testes, prostate, pituitary, or adrenal glands at any time. Therefore, these findings were 
not considered to be adverse. Test article-related changes in the liver (increased organ 
weight and hepatocellular hypertrophy) and thyroid (increased organ weight and 
follicular cell hypertrophy) were similar to findings observed in adult rats and were 
considered to be secondary to hepatic enzyme induction and to be of minimal 
toxicological significance.  Thus, the highest dose tested in the study (1000 mg/kg b.i.d.)
was a well-tolerated dose in juvenile rats. Systemic exposures (AUC0-24hr) at this 
dose were equivalent to (female rats; 21.3 g.hr/mL) and less than (11.5 g.hr/mL; male 
rats) the exposure in pediatric patients (20.9 g.hr/mL; 6 months to <12 years of age) at 
the recommended dose.

A 4-week intravenous injection study was conducted in juvenile beagle dogs to assess
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potential effects of EDTA present in the clinical formulation (TT #10-9017). Dogs (PND 
14) were administered 2, 4, or 6 mg/kg/day of fosaprepitant solution containing 0.125 
mg/mL EDTA once daily by intravenous injection for 4 weeks. The high dose was the 
maximum feasible dose. The age of the dogs corresponds to a human age of less than 
1 month based on overall CNS and reproductive development. There were no 
treatment-related effects on electrocardiography, heart rate, blood pressure, or clinical 
pathology parameters. Treatment-related histopathologic changes were observed in 
the testes in male dogs at 6 mg/kg/day (reduced size of Leydig cells) and in the
reproductive tract of female dogs at 4 mg/kg/day and 6 mg/kg/day (endometrial and 
myometrial hypertrophy of the uterine horns and body, hypertrophy of the cervical 
muscularis, and edema of the lamina propria and submucosa of the vagina). The 
morphology of the seminiferous epithelium and ovaries of the treated dogs was similar 
to control. These changes were considered to be reversible, to have no impact on 
further development, and to be of minimal toxicological significance. Decreased relative 
heart weight (approximately 23%) noted at 6 mg/kg/day was not associated with any 
histopathological or electrocardiographic changes. Dogs in all drug-treated groups had 
microscopic findings at the injection sites related to the intravenous fosaprepitant 
formulation. There were no findings attributable to EDTA. The 4 mg/kg dose was the 
NOAEL, and the 6 mg/kg/day dose was a well-tolerated in this study. Systemic 
exposure to aprepitant at this dose level was approximately 6-fold the exposure in 
pediatric patients at the recommended dose. 

Aprepitant was shown to be neither mutagenic nor genotoxic in standard genotoxicity 
assays. In 2-year carcinogenicity studies, neoplastic changes were observed in several 
organs which are included in the existing label of aprepitant. However, for the CINV 
indication, the drug will be used intermittently only for short periods. 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 at doses in which transplacental exposures 
were demonstrated. Maternal systemic exposures were approximately 1.3-fold the 
exposure at the recommended pediatric dose. It had no effects on pre- and post-natal
development in rats. In rats, a significant lactational transfer of aprepitant was 
demonstrated. Thus, the toxicological profile of oral aprepitant has been studied 
adequately in adult and juvenile animals, and does not raise any significant safety 
concerns.

Drug Information

2.1 Drug: EMEND Capsules/Powder for Oral Suspension

2.1.1 CAS Registry Number: 170729-80-3

2.1.2 Generic Name

Aprepitant
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2.3.2 Comments on Novel Excipients

None

2.3.3 Comments on Impurities/Degradants of Concern

None

2.4 Proposed Clinical Population and Dosing Regimen

The applicant is seeking approval of aprepitant capsules for pediatric patients 12 
years and older. For patients aged 6 months to 12 years, a powder for oral 
suspension formulation has been developed. Both dosage forms will be used as 
a triple therapy regimen, including a 5-HT3 receptor antagonist and a 
corticosteroid, for the prevention of acute and delayed nausea and vomiting 
associated with initial and repeat courses of highly emetogenic cancer 
chemotherapy in pediatric patients

2.5 Regulatory Background: The pediatric studies in patients 2 to 17 years of age 
for the prevention of nausea and vomiting associated with initial and repeat courses of 
moderately emetogenic cancer chemotherapy were deferred previously. Several 
meetings were held between Merck and the agency, and Merck proposed 
pharmacokinetic studies in 6 months to 12 year-old pediatric patients, in addition to 
efficacy and safety data in pediatric CINV patients 6 months to 17 years of age. In a 
subsequent communication, an extension of the deferral was granted until October 31, 
2013.

Studies Submitted

●  MK-0869:  Exploratory Oral Range-Finding and Toxicokinetic Study in Juvenile 
Rats, Study no: TT #08-7605

●  MK-0869: Oral Juvenile Toxicity Study in Rats, Study no: TT#09-7200

● A 4-week Intravenous Injection Toxicity Study of MK-0517 in the juvenile Beagle       

Dog, Study No. TT#10-9017
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Doses in administered units: The doses of MK-0869 used were 0, 5, 125, 500 and 1000 
mg/kg b.i.d. (5 mL/kg) or 10, 250, 1000 and 2000 mg/kg/day.  The sponsor stated that 
the doses were based on results from oral toxicity studies in adult rats, in which dose 
levels of 125 mg/kg/day and greater resulted in a plateau in systemic exposure of MK-
0869 and its circulating drug-related substances. 
Route, form, volume, and infusion rate: The doses were administered by oral gavage 
twice daily (at a dosing volume of 5 ml/kg) from PND 10 through 56.  The second dose 
was administered approximately 6 hours after the first dose.

Observations and times:

Clinical signs: The animals were observed daily for clinical signs and mortality.
Body weights: The animals were weighed daily form PND 10 through 34, and 

twice per week thereafter.  

Termination: All surviving animals were euthanized on PND 56 or 57 and discarded 
without further examination. 

Toxicokinetic Blood Collection: Blood samples for TK analysis were collected 
from all surviving animals on PNW 4 and 9 at 2, 4, 6, 8, 10 and 24 hours after the first 
daily dose.  Four rats/sex/group were bled at each time point.  

Results:

Mortality: There were 11 deaths during the study as described in the Table 
below. The deaths were not considered treatment-related because the incidences were 
not dose-related. However, there was only one animal death in the control group, and 
all 10 mortalities observed were in treatment groups.  

Clinical signs: No treatment-related clinical signs were observed in any group. 
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Body weights: There were dose and treatment-related decreases in mean body 
weight gain between PND 10 and 14 in groups treated with 125 mg/kg b.i.d. and higher 
doses, compared to the control (female/male: 22%/25%, 52%/48%, and 52%/55% at 
125, 500 and 1000 mg/kg b.i.d. groups, respectively).  Mean body weights were similar 
in all groups during the remainder of the study.  

Toxicokinetics: Exposure to MK-0869 was not dose related, and the Cmax and AUC 
plateaued between 125 and 1000 mg/kg b.i.d. doses. The toxicokinetic findings for male 
and female pups are summarized in the sponsor’s Table below.

In conclusion, in the dose-ranging study in juvenile rats, MK-0869, at doses up to 1000 
mg/kg b.i.d. was tolerated well.

Study title: MK-0869:  Oral Juvenile Toxicity Study in Rats.

Key study findings: 

Reference ID: 3795270
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weight gain at 125 mg/kg b.i.d. and higher doses. A plateau in systemic exposures and 
Cmax values was observed between 125 and 1000 mg/kg b.i.d. doses.    
Route, form, volume, and infusion rate: The doses were administered by oral gavage 
twice daily (at a dosing volume of 5 ml/kg) from PND 10 through 57 or 58.  The second 
dose was administered approximately 6 hours after the first dose.

Observations and times:

Clinical signs and mortality: The animals were observed daily for clinical signs 
and mortality, with additional observation 1 to 5 hours after each dose.

No treatment-related clinical signs were observed in any group. There was no treatment 
related mortality in any group. 

Body weights: The animals were weighed daily form PND 10 through 34, twice 
per week from SW 5 through 8, and once per week from Study Week 9 (SW 9) until 
study termination.  
There were transient (between PND 10 and 12), treatment-related decreases in mean 
body weight gain in all treatment groups compared to the control (female/male: 
26%/20%, 66%/64%, and 78%/77% lower than control at 10, 250 and 1000 mg/kg b.i.d. 
doses, respectively).  The mean body weight gains from PND 12 to 34 were similar for 
all groups.

Food consumption: Food consumptions were measured twice weekly from SW
(study week) 6 until study termination.
No treatment-related changes in food consumption were observed in any group during 
the study period.

Developmental Tests/Landmarks: Beginning on PND 28, vaginal opening in 
females was assessed every other day until developmental criterion was achieved or 
until PND 38.  Beginning on PND 30, preputial separation in males was assessed every 
other day until the developmental criterion was achieved or until PND 54. 

In females, there was a significant test article-related earlier appearance of vaginal 
opening in the 250 and 1000 mg/kg b.i.d. groups.  On the first day of observation (PND 
28), all females in these two groups displayed vaginal opening. No significant effects on 
vaginal opening were observed at the 10 mg/kg b.i.d. group, when compared to control.

In males, there were significant dose-related delays in the appearance of preputial 
separation in all MK-0869-treated groups (mean day of occurrence was 2, 3.2, and 4 
days delayed in 10, 250 and 1000 mg/kg b.i.d. doses, respectively, compared to 
controls).
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Ophthalmologic Examination: During SW 7 (study week 7; PNW 8), 
ophthalmic examinations (indirect ophthalmoscopy) were performed on 20 animals/sex 
in the control and high dose groups. 
No treatment-related ophthalmologic changes were observed in any group.

Hematology: Blood samples for hematological examinations were collected from 
7 to 10 rats/sex/group during SW 7 and again during SW 13. 

There were significant treatment-related hematological changes in the 250 and 1000 
mg/kg b.i.d. dose groups at the end of the treatment (SW 7) and following recovery 
period (SW 13).  Slightly decreased hemoglobin, hematocrit, MCV, MCH and MCHC 
and increased platelet counts were observed in both males and females at these two 
dose levels.  In addition, decreased leucocyte and decreased lymphocyte levels were
observed in the high dose females and mid- and low dose males.  Hematological 
changes for female and male rats are shown in the sponsor’s Table below.

Clinical chemistry: Blood samples for clinical chemistry examinations were 
collected from 7 to 10 rats during SW 7 and during SW 13 (recovery animals).  

Significant treatment-related changes in several clinical chemistry parameters were 
observed in both males and females at the end of treatment (SW 7) and were 
completely or partially reversible following the recovery period (SW 13).  In females, 
there were dose-related increases in total protein, globulin, potassium and cholesterol 
levels, and decreased A/G ratio, and alkaline phosphatase levels.  Similar changes 
were also observed in males; however, the changes were less prominent, and mostly 
not dose-dependent.  The significant clinical chemistry changes observed in female and 
male rats are shown in the sponsor’s Table below.
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Behavioral Assessment: Twenty rats/sex/group were tested sequentially in all 
behavioral tests as indicated below.
a. Passive Avoidance
b. Open-Field Motor Activity
c. Auditory Startle Harbituation

There were no treatment-related effects on tests of passive avoidance, auditory startle 
habituation, or open field motor activity.

Reproductive Assessment: Beginning in SW 11 (PNW 11/12), 20 pairs of rats from 
each treatment group were cohabitated to assess the effects on mating and fertility.  
Each female was placed in the cage of one non-sibling male from the same dose group 
for a maximum of 20 nights, except Female #09-3183 and #09-3171 from 250 mg/kg 
b.i.d group were inadvertently paired with sibling male. Two pairs in the control group, 3 
pairs in the 10 mg/kg b.i.d. group, 6 pairs in the 250 mg/kg b.i.d. group and 8 pairs in 
the 1000 mg/kg b.i.d. group did not mate within the first 10 nights, and the male was 
replaced with another male of the group that had previously mated. Mated females were 
euthanized on GD 15, 16 or 17 and the uteri removed and pregnancy status recorded.  
Corpora lutea and implants were counted, and each classified as live fetus, dead fetus 
or resorption. If there was no evidence of pregnancy, the uterus was examined for any 
early implantation sites.     

No significant treatment-related effects on mating performance and fertility parameters 
were observed in any group.  The average time to mating was slightly longer for the 
MK-0869 treatment groups (not significant). Mean maternal body weights were 
comparable across groups. 
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Embryonic/Fetal Survival:  There were no treatment-related effects of MK-0869 on 
embryonic/fetal survival.  Mean numbers of corpora lutea, implantations, live fetuses per 
pregnant female, and the derived peri- and post-implantation loss values were similar to 
that seen in the untreated dams in the conducting laboratory.  

Necropsy: Unscheduled deaths up to PND 20 were discarded without examination.  
Animals sacrificed after PND 20 or at study termination were anesthetized and 
subsequently euthanized.  Routine complete necropsies were performed on up to 10 
rats/sex/group at scheduled sacrifice.

There were no gross pathological changes observed at any doses. 

Organ Weights:  Organ weights of the following organs were recorded at necropsy.

Treatment- and dose-related increases in the liver and thyroid weights are observed in 
both males and females (shown in the Table below).  At final necropsy after the 5-week 
recovery period, slightly increased liver weight was observed in mid- and high- dose 
females (23% and 17% higher than controls, respectively).
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Treatment-related increases in liver weights correlated with the increased liver size, and 
slight to moderate hepatocellular hypertrophy in treatment group male and female 
animals. Increased thyroid weight correlated with increased thyroid size and follicular 
cell hypertrophy in the treated animals.

Histopathology: The following tissues from the control and high dose animals at 
interim necropsy and from found dead rats were prepared, stained and examined 
microscopically. Tissues from the control and high dose groups were examined 
histopathologically.

Organs examined histopathologically:
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Parathyroids, optic nerve, trachea, Payer’s patches, aorta, lymph nodes, and mammary 
gland (males) were evaluated when present in section. Additionally, liver and thyroids 
were evaluated histologically from all rats at the end of the dosing phase, and from rats 
in the control and the high dose groups approximately 5 weeks after cessation of 
dosing.
Treatment-related hepatocellular hypertrophy and thyroid follicular cell hypertrophy were 
observed in treated males (0/10, 7/10, 10/10 and 10/10 in control, 10 mg b.i.d, 250 mg 
b.i.d and 1000 mg b.i.d groups, respectively, for both organs) and females (0/10, 7/10, 
10/10 and 10/10 in control, 10 mg b.i.d, 250 mg b.i.d and 1000 mg b.i.d groups, 
respectively, for both organs).  

The severity of findings was dose-related.  Hepatocellular hypertrophy was very slight in 
females at 10 mg/kg b.i.d., very slight to slight in males at 10 mg/kg b.i.d., and slight to 
moderate in males and females at 250 and 1000 mg/kg b.i.d. doses.  Thyroid follicular 
cell hypertrophy was very slight to slight at 10 mg/kg b.i.d., and slight to moderate at 
250 and 1000 mg/kg b.i.d. doses in both males and females. There were no 
histopathologic changes observed in any group at the end of the 5-week recovery 
period, indicating a reversibility of the findings after cessation of dosing..

Toxicokinetics: Blood samples for TK analysis were collected from 3 animals/sex/time 
point in SW 5 (PNW 6) at 2, 4, 6, 8, 10 and 24 hours after the first daily dose.  The 6 
hour time point was collected prior to the second dose of the day. 

During SW 6, blood samples were collected from 3 rats/sex/group/time point at 2, 4, 6, 
8, 10 and 24 hours after dosing.  Mean systemic exposure (AUC0-24 hr) values of MK-
0869 were approximately 1.9 to 2-fold higher in females than males in SW6.  Mean 
Cmax values were approximately 1.6 to 2.7-fold higher in females when compared to 
males.  Mean systemic exposure and mean Cmax values of MK-0869 were less than 
dose proportional across the dose range studied in both males and females.  A plateau 
in mean systemic exposure and Cmax values were observed between 250 mg/kg b.i.d. 
and 1000 mg/kg b.i.d. in both males and females. 

The toxicokinetic parameters for male and female animals are shown in the sponsor’s 
Table below.
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In summary, daily oral administration of MK-0869 to juvenile rats at dose levels of 10, 
250 or 1000 mg/kg b.i.d. from PND 10 to PND 57 was associated with transient 
decreases in mean body weight gain between PND 10 and PND 12 (all groups), 
significantly early vaginal opening (mid and high dose groups), significantly delayed 
preputial separation (all groups), hematological changes (decreased hemoglobin, 
hematocrit, MCV, MCH and MCHC and increased platelet levels in mid and high dose 
groups), and serum chemistry changes.  There were no treatment-related effects on 
mortality, physical signs, food consumptions, ophthalmologic evaluation, behavioral 
assessment (motor activity, startle habituation and passive avoidance), and 
reproductive performance including embryonic/fetal survival.  Increased liver and thyroid 
weights, and dose-related hepatocellular hypertrophy and thyroid follicular cell 
hypertrophy were observed in males and females which were reversible at the end of 
the recovery period. Thyroid follicular cell hypertrophy and hepatocellular hypertrophy 
were also observed in previous toxicology studies with MK-0869 in adult rats. Based on 
the results of the study, the oral NOAL dose was <10 mg/kg b.i.d in juvenile rats. 
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Methods
Doses: 0, 2.0, 4.0 and 6.0 mg/kg/day. The sponsor 

stated that the 6 mL/kg (6 mg/kg) was the 
maximum feasible dosing volume for this age of 
animals and route of administration. 

Frequency of dosing: Once a day for 4 weeks (Day 14 pp until Day 41 
pp)

Route of administration: Intravenous injection into jugular and/or cephalic 
vein

Dose volume: Control 6 mL/kg; 2, 4 and 6 mL/kg for 2, 4 and 6 
mg/kg groups, respectively.

Formulation/Vehicle: 0.125 mg/mL EDTA (disodium EDTA dehydrate) 
in 0.9% Sodium Chloride Injection, USP

Species/Strain: Beagle dog pups
Number/Sex/Group: 4 pups/sex/group

Age: Two weeks old at the start of dosing
Weight: 717-1374 g

Satellite groups: None
Unique study design: None

Deviation from study protocol: No major deviations

The doses for the 4-week toxicology study were based on a one week dose 
ranging study in juvenile beagle dogs (Study # 902280). In the one week study, 
four groups of pups (4 animals/group) were intravenously administered 0, 2, 4 
and 6 mg/kg/day doses of MK-0517 for 1 week commencing on Day 14 post 
partum (pp). There was no mortality or treatment related clinical observations 
during the course of the study. No treatment related changes in body weight, 
ECG, blood pressure, clinical pathology (hematology and clinical chemistry), or 
macroscopic observations were observed in any group in this 1-week toxicity 
study. Thus, MK-0517 was well tolerated in beagle pups at IV doses up to 6 
mg/kg/day for 1 week. The sponsor stated that the 6 ml/kg is the highest feasible 
dosing volume at this age and route of administration, and thus, 6 mg/kg/day was 
the highest feasible dose.  

Observations and Results

Mortality: 

The animals were observed twice a day for mortality and moribundity. 
There was no mortality during the study. 
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Clinical Signs:

The animals were observed twice daily for clinical signs. More frequent observations 
were undertaken if considered appropriate.

There were no treatment related clinical signs at any MK-0517 doses. Blue skin at 
forelimbs and/or ventral cervical region and/or swollen forelimbs, ventral thoracic and/or 
abdominal regions were observed in all groups including the control.  These effects 
were related to the dosing procedure, and not considered to be treatment related. 
Clinical observations for different groups are summarized in the sponsor’s Table below.

Body Weights:

Body weights of individual animals were measured daily until Day 21 pp, then twice 
weekly from Days 22 to 41 pp.

Decreased body weight gains were observed in males at 6 mg/kg/day and in females at 
4 and 6 mg/kg/day, generally between Days 31 and 42 pp.  The overall body weight 
gain during pp Days 14 to 42 was decreased by 18% for males at 6 mg/kg/day and by 

Reference ID: 3795270



NDA 207865/NDA 21549 S-025                                       Reviewer: Sushanta Chakder, Ph.D.

24

32% and 15% for females at 4 and 6 mg/kg/day, respectively as compared with the 
control. The body weights of male and female pups on Days 1, 14 and 42 pp and body 
weight gains on Day 14 and Day 42 pp are shown in the Table below.

Table: Body weights (g) and body weight gains for male and female pups.

                     Male                    Female
Group Day 1 Day 14 Wt. 

gain  
Day 14

Day 42 Wt. 
gain 
Day 41

Day 1 Day 14 Wt. 
gain  
Day 14

Day 42 Wt. 
gain 
Day 41

Control 333.5 1141.8 808.3 2761.3 2427.8 315.3 1005.3 690.0 2635.3 2320.0
2 mg/kg 346.8 1253.3 906.5 2806.3 2459.5 355.3 1255.0 899.7 2706.5 2351.2
4 mg/kg 288.3 1003.0 714.7 2438.3 2150.0 290.8 899.8 609.0 2009.3 1718.5
6 mg/kg 340.0 1114.5 774.5 2448.5 2108.5 332.3 1047.3 715.0 2440.3 2108.0

Feed Consumption: Not measured.

Ophthalmoscopy: Not done

ECG and Blood Pressure:

Indirect blood pressure and ECG recordings were obtained from all treated animals 
during the pre-treatment period and on Days 14, 21, 28, 35 and 40 pp.  Blood pressure 
(from tails) and ECG recordings were done immediately after dosing, and completed 
within 30 minutes post-dose. ECG tracings and blood pressure data were analyzed by a 
veterinary cardiologist.  

No treatment related effects on ECG or arterial blood pressure were observed in any 
treatment group.  Mean arterial blood pressures for different groups on Days 14, 21, 28, 
35 and 40 are shown in the Tables below.
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The heart rate and ECG parameters for different groups of males and females at 
pre-treatment, Day 14 and Day 40 pp are summarized in the Tables below.
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Hematology:

Blood samples for hematology, coagulation and clinical chemistry were collected via a 
jugular vein during the treatment period on Days 35 and 42 pp.  Blood samples were 
analyzed for the following hematological parameters.

There were no treatment-related changes in hematology parameters.

Coagulation: Samples of plasma were prepared for determination of activated partial 
thromboplastin time (APTT) and prothrombin time (PT).   

On Day 35 pp, a statistically significant decrease (9.8%) in prothrombin time (PT) was 
observed in females at 6 mg/kg/day when compared with controls.  However, by Day 42 
pp, all values for PT were comparable to control values.  PT and APTT for different 
groups on Days 35 and 42 pp are summarized in the sponsor’s Tables below.
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Clinical Chemistry:

Reference ID: 3795270

    
 

      
          

   
    

   
   

   

    
   

   

    
   

   

    
   

   

        
    

   
      

 

 

 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

    

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

     
     

                  
     



NDA 207865/NDA 21549 S-025                                       Reviewer: Sushanta Chakder, Ph.D.

33

Serum samples were prepared from blood samples collected via a jugular vein during 
the treatment period on Days 35 and 42 pp, and analyzed for clinical chemistry 
parameters.  

No treatment-related clinical chemistry parameters were observed in any group.  No 
differences in the levels of electrolytes (calcium, sodium, potassium, chloride) were 
observed between control and different treatment groups on pp Days 35 and 42.  
Electrolyte levels on Days 35 and 42 pp for different groups are summarized in the 
Table below.
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PP Day 35 (Males)

Group Ca (mg/dL) Na (mmol/L) K (mmol/L) CL (mmol/L)

Control 12.08±0.39 146.0±0.8 5.348±0.377 106.5±2.5

2 mg/kg/day 11.88±0.33 145.8±1.0 5.228±0.185 108.5±2.1

4 mg/kg/day 11.55±0.37 143.8±1.0 5.780±0.417 107.3±0.5

6 mg/kg/day 11.93±0.67 144.3±1.5 5.575±0.537 106.8±0.5

PP Day 35 (Females)

Group Ca (mg/dL) Na (mmol/L) K (mmol/L) CL (mmol/L)

Control 12.20±0.37 145.3±1.5 5.723±0.318 106.5±1.3

2 mg/kg/day 11.73±0.34 144.5±1.3 5.150±0.263 107.8±1.0

4 mg/kg/day 11.45±0.26 143.5±1.3 5.548±0.692 107.0±1.4

6 mg/kg/day 11.98±0.17 143.5±0.6 5.300±0.227 106.8±1.0

PP Day 42 (Males)

Group Ca (mg/dL) Na (mmol/L) K (mmol/L) CL (mmol/L)

Control 11.55±0.19 147.3±1.5 5.493±0.051 109.5±1.3

2 mg/kg/day 11.65±0.0.21 146.0±1.4 5.763±0.349 109.3±1.7

4 mg/kg/day 11.80±0.0.54 146.5±1.3 5.418±0.517 108.5±1.7

6 mg/kg/day 11.53±0.05 144.5±0.6 5.040±0.164 108.5±0.6

PP Day 42 (Females)

Group Ca (mg/dL) Na (mmol/L) K (mmol/L) CL (mmol/L)

Control 11.48±0.21 146.5±1.7 5.315±0.286 109.8±1.0
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2 mg/kg/day 11.35±0.21 145.0±0.8 5.293±0.210 109.3±0.5

4 mg/kg/day 11.25±0.29 143.8±1.0 5.153±0.478 108.0±1.2

6 mg/kg/day 11.73±0.25 144.5±1.7 5.065±0.150 108.0±1.4

Gross Pathology:

All main study animals were subjected to complete necropsy examination which 
included evaluation of the carcass and musculoskeletal system, all external surfaces 
and orifices, cranial cavity and external surfaces of the brain, and thoracic, abdominal 
and pelvic cavities with their associated organs and tissues.  

Treatment-related gross pathology findings were limited to the injection sites of the 
cephalic veins in some pups at 4 and 6 mg/kg/day doses.  These findings, described 
either as firm or thickening, correlated with microscopic findings at the injection sites.

Organ Weights:

Organs identified in the Table below weighed at necropsy. 

Decreased testes weights and increased uterus weights were observed at 6 mg/kg/day.  
One female (#354) at 4 mg/kg/day also had increased uterus weights.  Decreased heart 
weights were observed in both male and female pups receiving the 6 mg/kg/day dose.  
Changes in the testes and uterus weights correlated with microscopic findings in these 
organs.  However, no microscopic changes in the heart or electrocardiographic changes 
were observed in any treatment group. Organ weight changes for different groups are 
summarized in the Table below.
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Histopathology:

Tissues listed in the Table were collected from all animals, and fixed in buffered formalin 
for histopathology examinations.  Histopathology examinations were performed on 
tissues from the control and high dose animals.  Tissues from the low and mid dose 
groups with findings potentially related to the test article were also evaluated. Testes, 
uterus, cervix, vagina, right cephalic, left cephalic and right jugular injection sites from 
the mid dose animals, and the injection sites from the low dose animals were examined.  
Female reproductive tract (vagina, cervix and uterus) were examined from all groups. 
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Adequate Battery

Yes

Peer Review

Yes

Histological Findings

MK-0517-related microscopic findings were noted in the testes, female reproductive 
tract (uterus, cervix and vagina) and most injection sites (right and left cephalic vein and 
right jugular veins).  Microscopic findings for the male and female reproductive tract and 
injection sites are summarized in the Tables below.
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In male pups treated with the 6 mg/kg/day dose, the interstitial (Leydig) cells had 
minimal to slight reduction in size with more compact connective tissue surrounding the 
seminiferous tubules when compared with controls.  This finding correlated with 
decreased testicular weight observed at 6 mg/kg/day. 

Changes in the female reproductive tract include slight to moderate hypertrophy of the 
endometrium (both stroma and endometrial glands) and of the myometrium within the 
horns and body of the uterus, observed in females at 6 mg/kg/day and in one female at 
4 mg/kg/day.  These observations were associated with slight to moderate hypertrophy 
of the muscularis of the cervix and with minimal to moderate edema of the lamina 
propria and submucosa of the vagina.  These findings correlated with the increased 
uterine weights observed at ≥ 4 mg/kg/day.  

Characteristic changes in the affected veins at the injection sites included minimal to 
moderate intimal proliferation within cephalic veins for a majority of pups treated at ≥ 2 
mg/kg/day.  There was no apparent dose response for the intimal change, based on 
bilateral evaluations.  Inflammation was observed within and adjacent to the injected 
veins in all groups, but with an increased incidence and severity for the cephalic veins at 
≥ 2 mg/kg/day.  The inflammation generally involved the vascular intima and media with 
an infiltration of neutrophils and accumulation of mononuclear inflammatory cells 
admixed with scattered neutrophils, fibrin and/or fibrosis in the perivascular space.      
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Toxicokinetics:

Blood samples for toxicokinetic analysis were collected on Day 41 pp at 2, 5, 15, and 30 
min, and 1, 4, 8 and 24 hours after dosing.  Plasma samples were analyzed for 
concentrations of MK-0517 and MK-0869 (active metabolite) by LC MS/MS using a 
validated analytical procedure.  

Plasma concentrations of MK-0517 declined rapidly after administration and were 
generally only quantifiable up to 5 minutes postdose, and therefore systemic exposure 
(AUC) could not be calculated except for two animals (Animal Nos. 352 and 452).  The 
Cmax increased with increasing dose level in an approximately dose-proportional 
manner.  The estimated T1/2 for Animal No. 352 was 0.0501 h.  The T1/2 could not be 
calculated for Animal No. 452. No apparent gender differences in systemic exposure of 
MK-0517 were observed.

The formation of the active drug (MK-0869) was rapid, occurring at 2 – 5 minutes post-
dose. The concentration of MK-0869 declined slowly and was detectable up to 24 hours 
after dosing.  The exposure of MK-0869 was dose-proportional between 2 and 4 
mg/kg/day dose, but was more than dose-proportional between 4 and 6 mg/kg/day.  
The estimated T1/2 at 2 and 4 mg/kg/day ranged from 7.78 to 10.3 hours. No gender 
differences in the systemic exposure were observed at any dose level.  Rapid 
conversion of MK-0517 to MK-0869 was observed, and the ratios of drug to pro-drug 
were 2.3 or greater.  Plasma TK parameters for male and female animals on Day 41 pp 
are summarized in the sponsor’s Table below.
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In summary, Intravenous administration of fosaprepitant (MK-0517) to juvenile beagle 
dogs for 28 days (Day 14 pp to Day 41 pp) at 0, 2, 4 and 6 mg/kg/day doses resulted in 
lower body weight gains in males at 6 mg/kg/day and in females at ≥ 4 mg/kg/day.  
Treatment-related microscopic changes included reduced size of interstitial cells in 
testes associated with lower testicular weights at 6 mg/kg/day, and hypertrophy of the 
endometrium and myometrium of the uterine horns and body associated with increased 
uterine weights at 4 and 6 mg/kg/day.  In addition, hypertrophy of the cervix and edema 
of the lamina propria and submucosa of the vagina were noted at these doses. At the 
injection sites, intimal proliferation of the cephalic veins with an increased incidence and 
severity of inflammation was noted at ≥ 2 mg/kg/day.  Rapid conversion of MK-0517 to 
the active drug MK-0869 was observed at all dose levels.  The NOAEL was 4 
mg/kg/day for males and 2 mg/kg/day for females based on adverse effects on the 
reproductive organs. The 6 mg/kg IV dose was well-tolerated in juvenile dogs.     
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