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Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 206500 are owned by Tesaro, Inc. or are data for which 
Tesaro, Inc. has obtained a written right of reference. 
Any information or data necessary for approval of NDA 206500 that Tesaro Inc. 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 reflected in the drug’s approved labeling.  Any data or information described or 
referenced below from reviews or publicly available summaries of a previously approved 
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application is for descriptive purposes only and is not relied upon for approval of NDA 
206500. 
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1 Executive Summary 

1.1 Introduction 
Tesaro, Inc. seeks to market rolapitant, a neurokinin-1 (NK-1) receptor antagonist, for 
the prevention of  delayed nausea and vomiting associated with initial and 
repeat courses of emetogenic cancer chemotherapy in adult patients.  Rolapitant is a 
new molecular entity (NME). 
 

1.2 Brief Discussion of Nonclinical Findings 
In support of the NDA, the Applicant conducted pharmacology, 
pharmacokinetics/ADME/toxicokinetics, general toxicology, genotoxicity, 
carcinogenicity, reproductive and developmental toxicology, and special toxicology 
studies with rolapitant. 
 
Comparison of rolapitant exposures in animals relative to humans is complicated in this 
case because of differences in half-lives.  The half-lives of rolapitant and its major 
metabolite (SCH 720881) are markedly longer in humans (169-183 h for rolapitant) than 
in Cynomolgus monkeys and rats (6-8 h for rolapitant).    Although AUC data are 
available, comparison of steady-state AUC0-24h values in animals to the AUC0-∞ value 
produced by a single dose in humans per treatment cycle does not reflect the 
cumulative total exposure in animals relative to exposure in humans over the same 
timeframe.  Given these complexities, exposure multiples estimated on a body surface 
area basis will be used for exposure comparison in the label.   
 
In repeat-dose oral toxicology studies in rodents with rolapitant hydrochloride, the liver 
and thyroid were identified as target organs.  While a no observed adverse effect level 
(NOAEL) was not established in the 26-week oral toxicology study in rats, findings in the 
liver (e.g., hepatocellular hypertrophy) and secondary effects on the thyroid (e.g. 
follicular cell hypertrophy) appear to be related to the induction of hepatic enzymes by 
the drug and may not be relevant to humans.  While incidences of convulsions were 
observed after acute and/or subchronic administration of rolapitant hydrochloride, 
convulsions did not occur in the chronic oral toxicity studies in rats and monkeys at 
doses that are several fold higher than the clinical dose.    In the 26-week oral toxicity 
study in rats there were no incidences of convulsions at the highest dose tested (100 
mg/kg/day rolapitant hydrochloride; equivalent to 90 mg/kg/day rolapitant free base).  
This dose (90 mg/kg/day) is 4.9-times the recommended human dose (180 mg 
rolapitant, 3 mg/kg for a 60 kg adult) on a body surface area basis.  In the 39-week oral 
toxicity study in monkeys, the NOAEL was the highest dose tested (30 mg/kg/day 
rolapitant hydrochloride; equivalent to 27 mg/kg/day rolapitant free base).  This dose is 
approximately 2.9 times the recommended human dose on a body surface area basis. 
 
Rolapitant hydrochloride was negative in the Ames test, chromosome aberration assay, 
and mouse bone marrow micronucleus test.  Metabolite SCH 720881 was also negative 
in the Ames test and chromosome aberration test.  In 2-year oral carcinogenicity studies 
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in mice and rats, there were no statistically significant, treatment-related neoplastic 
findings at rolapitant hydrochloride doses up to 150 and 100 mg/kg/day, respectively 
(equivalent to 135 and 90 mg/kg/day rolapitant free base, respectively). 
 
In an oral fertility and early embryonic development study in female rats, there was a 
transient decrease in body weight gain in maternal animals and increases in pre- and 
post-implantation losses at a rolapitant hydrochloride dose of 10 mg/kg/day (equivalent 
to 9 mg/kg/day rolapitant free base).  At rolapitant hydrochloride doses ≥5 mg/kg/day 
(equivalent to ≥4.5 mg/kg/day rolapitant free base), there was a slight decrease in the 
number of corpora lutea and implantation sites.  In an oral fertility and early embryonic 
development study, male mating and fertility indices and early embryonic development 
were not affected at up to 100 mg/kg/day rolapitant hydrochloride (equivalent to 90 
mg/kg/day rolapitant free base).  In embryofetal development studies of rolapitant 
hydrochloride administered by oral gavage to rats and rabbits, there were no significant 
treatment-related effects on reproductive parameters or fetal external, visceral, or 
skeletal malformations at doses up to 25 and 30 mg/kg/day, respectively (equivalent to 
up to 22.5 and 27 mg/kg/day rolapitant free base, respectively).  In an oral pre- and 
postnatal development study in rats, the NOAEL for F0 maternal toxicity was 10 
mg/kg/day rolapitant hydrochloride (equivalent to 9 mg/kg/day rolapitant free base) 
based on mortality/moribund condition, total litter loss, prolonged parturition, decreased 
gestation length, increased number of unaccounted-for implantation sites and effects on 
body weights and food consumption at 25 mg/kg/day. The NOAEL for offspring (F1) 
effects was 2.5 mg/kg/day rolapitant hydrochloride (equivalent to 2.25 mg/kg/day 
rolapitant free base) based on decreased postnatal survival and body weight gain at 25 
mg/kg/day, decreased pup body weights at 10 and 25 mg/kg/day, and effects on 
memory at 10 mg/kg/day. The NOAEL for the F2 generation was ≥10 mg/kg/day 
rolapitant hydrochloride (equivalent to ≥9 mg/kg/day rolapitant free base). 
 

1.3 Recommendations 

1.3.1 Approvability: From a nonclinical perspective, the NDA is approvable. 

1.3.2 Additional Non Clinical Recommendations: None 

1.3.3 Labeling 
 
In a February 25, 2015 Information Request, the Applicant was encouraged to revise 
the originally proposed text for sections 8.1  in the Use in Specific Populations 
section of the prescribing information per the Pregnancy and Lactation Rule (PLLR).  In 
response to the Information Request, the Applicant submitted proposed revised text for 
sections 8.1 and 8.2 on March 13, 2015.  In addition, proposed revised text for section 
13 was also submitted on March 13, 2015.  
 
Applicant’s Proposed Version: 
 
8.1 Pregnancy 

Reference ID: 3718427

(b) (4)





NDA 206500   Tracy L. Behrsing, Ph.D. 
 

8 
 

of organogenesis and lactation. Maternal toxicity was evident based on prolonged 
parturition, decreased  

 

Recommended Version: 
 
8.1 Pregnancy 
 
Risk Summary 
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Data 
 

Animal Data 
 
The potential embryo-fetal toxicity of rolapitant hydrochloride was assessed in 
pregnant rats administered oral doses equivalent to up to 22.5 mg/kg/day rolapitant 
free base throughout organogenesis. Rats administered doses equivalent to 13.5 or 
22.5 mg/kg/day rolapitant free base exhibited evidence of maternal toxicity including 
decreased body weight gain and/or body weight loss and a concomitant decrease in 
food consumption during the first week of dosing. No teratogenic or embryo-fetal 
effects were observed at doses equivalent to up to 22.5 mg/kg/day rolapitant free 
base (approximately 1.2 times the recommended human dose on a body surface area 
basis). In rabbits administered rolapitant hydrochloride throughout the period of 
organogenesis, oral doses equivalent to up to 27 mg/kg/day rolapitant free base 
(approximately 2.9 times the recommended human dose on a body surface area 
basis) were without effects on the developing fetus. 
 
The pre- and postnatal developmental effects of rolapitant hydrochloride were 
assessed in rats administered oral doses equivalent to 2.25, 9 or 22.5 mg/kg/day 
rolapitant free base during the periods of organogenesis and lactation. Maternal toxicity 
was evident based on mortality/moribund condition, decreased body weight and food 
consumption,  total litter loss, prolonged parturition, decreased length of gestation, and 
increased number of unaccounted for implantation sites at a dose equivalent to 22.5 
mg/kg/day free base (approximately 1.2 times the recommended human dose on a 
body surface area basis).  Effects on offspring at this dose included decreased 
postnatal survival, and decreased body weights and body weight gain, and may be 
related to the maternal toxicity observed.  At a maternal dose equivalent to 9 
mg/kg/day rolapitant free base (approximately 0.5 times the recommended human 
dose on a body surface area basis), there was a decrease in memory in female pups in 
a maze test and a decrease in pup body weight. 
 
Applicant’s Proposed Version: 
 
8.2 Lactation 
 
Risk Summary 
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the breastfed  from BRAND NAME or from the underlying maternal condition or 
the use of concomitant chemotherapy. 
 
Data 
 

Animal Data 
 
Radioactivity from labeled [14C] rolapitant hydrochloride was transferred into milk of 
lactating rats following a single oral dose equivalent to 22.5 mg/kg rolapitant free base, 
and the maximum radioactivity in milk was observed at 12 hr post-dose.  The mean milk 

plasma radioactivity concentration ratios in dams at 1 to 48 hr post-dose ranged from 
1.24 to 3.25. 
 
Based on average daily consumption of milk (2 mL/day) and the maximum milk 
radioactivity determined, pup exposure is expected to be 0.32% of the orally 
administered dose. 

Applicant’s Proposed Version 
 
10.  Overdosage 
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Evaluation: 
 
Detailed information on efficacy in animals should not be included in Section 12.1.   
 
Recommended Version: 
 
Rolapitant is a selective and competitive   Rolapitant does not 
have significant affinity for the NK2 or NK3 receptors or for a battery of other receptors, 
transporters, enzymes and ion channels.  Rolapitant is also active in animal models of 
chemotherapy-induced emesis.   

Applicant’s Proposed Version 
 
13. Nonclinical Toxicology 
 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

 
Rolapitant hydrochloride was not genotoxic in an Ames test, a human 
peripheral blood lymphocyte chromosome aberration test, and a mouse 
micronucleus test. 
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in the number of corpora lutea and implantation sites.  Rolapitant hydrochloride did not 
affect the fertility or general reproductive performance of male rats at doses equivalent to 
up to 90 mg/kg/day rolapitant free base (approximately 4.9 times the recommended 
human dose on a body surface area basis). 
 

2 Drug Information 

2.1 Drug 
Rolapitant 
 
CAS Registry Number 
 
 Rolapitant hydrochloride monohydrate: 914462-92-3 
 Rolapitant free base: 552292-08-7 
 
Generic Name 
Rolapitant hydrochloride 
 
Code Name 
SCH 619734,  
 
Chemical Name 
(5S,8S)-8-[[(1R)-1-[3,5 Bis(trifluoromethyl phenyl]ethoxy]methyl]-8-phenyl-1,7-
diazaspiro[4.5]decan-2-one monohydrochloride monohydrate  
 
Molecular Formula/Molecular Weight 
C25H29ClF6N2O3 or C25H26F6N2O2 ∙ HCl ∙ H2O / 554.95 
 
Structure or Biochemical Description: 
Rolapitant hydrochloride monohydrate contains a spirolactam ring structure with three 
chiral centers in S,S,R configuration.  The Applicant’s figure below shows the chemical 
structure. 
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Pharmacology Study of SCH 619734 in Male 
Cynomolgus Monkeys 
Effects of SCH 619734 on Action Potential Parameters in 
Isolated Canine Cardiac Purkinje Fibers 

 05255 31 

Effects of SCH 720881 on Cloned HERG Potassium 
Channels Expressed in Mouse L-929 Cells 

08107 33 

In Vitro Effects on hERG Current, Cardiovascular Effects 
in Conscious Cynomolgus Monkeys and Effects on CNS, 
Respiratory, Renal and Gastrointestinal Function in Rats  

46553 35 

PHARMACOKINETICS/ADME/TOXICOKINETICS  
Absorption  
Exploratory Nonclinical Pharmacokinetics and 
Metabolism of SCH 619734 

  04917;  
  Studies NKC-302, -
312, -314, -327, -295, 
-328, -338, -359, -342, 
-343, -401, and -404 
are raw data source 
files referenced in 
Study No. 04917. 

36 

 Bi-Directional Caco-2 Permeability   DM27365 37 
Determination of Permeability and Effect of SCH 720881 
on PGP Using Human CACO-2 Cells 

  KB-0046-DV-PB 41 

Distribution  
Exploratory Nonclinical Pharmacokinetics and 
Metabolism of SCH 619734 

  04917 
 

36 

In Vitro Binding of SCH 619734 to Mouse, Rat, Rabbit, 
Dog, Monkey, and Human Plasma Proteins Using 
Equilibrium Dialysis 

DM27248 42 

Tissue Distribution and Excretion Pattern of 14C- SCH 
619734-Derived Radiocarbon after a Single Oral Dose 
to Male and Female Albino and Pigmented Rats 

DM27343   43 

Formulation Excipient Effects on Plasma 
Pharmacokinetics and Brain Uptake of SCH 
619734 in Rats 

DM27349 52 

SCH 720881 Binding to Human, Rat and Monkey Plasma 
Proteins 

KB-0046-DV-EB 53 

SCH 619734 and SCH 720881 Binding to Rat Brain 
Proteins 

KB-0048-DV-EB 54 

Brain Exposure of SCH 720881 in Male Sprague-Dawley 
Rats Following Oral Administration of Rolapitant 

KB-0043-DA-RI 54 

Metabolism  
Exploratory Nonclinical Pharmacokinetics and 
Metabolism of SCH 619734 

  04917 
 

36 

Identification of Human Cytochrome P450 Enzyme(S) 
Capable of Metabolizing SCH 619734 

DM27251 56 

Determination of Metabolite Profiles of SCH 619734 
Following a Single and Multiple Oral Dose of 25 mg/kg to 
Male CD-1 Mice 

DM27282 56 

Pharmacokinetics, Excretion and Metabolism of 14C-SCH 
619734 Following a Single Oral Administration of 14C-
SCH 619734 Suspension to Male and Female Rats 

DM27384 57 

Excretion  
Exploratory Nonclinical Pharmacokinetics and 
Metabolism of SCH 619734 

  04917 
 

36 

Transfer of 14C-SCH 619734-Derived Radioactivity into DM27382 59 
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Milk Following a Single Oral Administration to 12-Day 
Postpartum Rats 
Pharmacokinetics of Rolapitant in 5/6 Nephrectomised 
Female Rats Following a Single 
Intravenous Infusion or Single Oral Gavage Dose 

PR-10-5008-N 59 

Pharmacokinetic Drug Interactions  
Evaluation of SCH 619734 as an Inhibitor of the 
MDR1 Transporter (P-Glycoprotein) Using the 
CACO-2 Bi-Directional Permeability Assay 

DM27366 61 

Evaluation of Inhibitory Potential of Rolapitant on 
Breast Cancer Resistance Protein Transporter 
Using CPT-P1 Cell Monolayers 

12TESAP1 61 

Study I: Evaluation of Substrate Potential of 
Rolapitant and SCH720881 for OATP1B1 and 
OATP1B3 Uptake Transporters 
Study II: Evaluation of Inhibitory Potential of 
Rolapitant and SCH720881 on Uptake of 
[3H]Taurocholic Acid by the ATP-dependent Bile Salt 
Export Pump (BSEP) Transporter 
Study III: Evaluation of Inhibitory Potential of 
SCH720881 on Breast Cancer Resistance Protein 
(BCRP) Transporter Using CPT-P1 Cell Monolayers 

12TESAP2R1 62 

In Vitro Evaluation of SCH 619734 as an Inducer 
of Cytochrome P450 Expression in Cultured 
Human Hepatocytes 

DM27353 63 

In Vitro Evaluation of Rolapitant as an Inducer of 
Cytochrome P450 2B6 Expression in Cultured 
Human Hepatocytes 

XT113090 63 

In Vitro Evaluation of SCH 619734 as an Inhibitor of 
Human Cytochrome P450 Enzymes 

DM27427 64 

Exploratory In Vitro Evaluation of SCH 619734 
as an Inhibitor of Human CYP2D6 

DM27495 64 

Determination of Human CYP450 Induction by SCH 
720881 

KB-0046-DV-BA 64 

Determination of Human CYP450 Induction by SCH 
720881 

KB-0046-DV-DA 65 

Toxicokinetics  
Rolapitant: A Toxicokinetic Evaluation During Pregnancy 
in Rats  

2013-010 66 

TOXICOLOGY  
Single-Dose  
Rat  
Oral 03101  68 
Intraperitoneal 03102 68 
Cynomolgus Monkey  
Oral 03126 69 
Oral 06581 69 
Oral 08134 69 
Repeat-Dose Toxicity  
Mouse  
3-Day, Oral 05220 69 
3-Month, Oral 03665 71 
Rat  
2-Week, IV 07395 76 
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3-Month, Oral 03409 82 
3-Month, Oral 03664 89 
26-Week, Oral 03115 96 
Rhesus Monkey  
Exploratory, IV 2013-003 104 
Cynomolgus Monkey  
Exploratory, IV 2013-004 106 
Exploratory, IV  2013-011 116 
14-Day, IV 07393 108 
2-Week, IV 2013-009 114 
1-Month, Oral 05015 121 
3-Month, Oral 03098 128 
39-Week, Oral 03663 134 
GENOTOXICITY  
Ames test 03113 140 
Chromosome aberration assay in human 
peripheral blood lymphocytes (HPBL) 

03114 148 

Mouse bone marrow micronucleus test, 
Intraperitoneal (IP) 

03261 151 

Exploratory Ames test 03139 153 
Ames test, Metabolite SCH 720881 08101 154 
Chromosome aberration assay in human 
peripheral blood lymphocytes, Metabolite SCH 
720881 

08102 158 

Mitotic Index Assay of SCH 720881 in HPBL 08190 162 
CARCINOGENICITY   
2-Year Carcinogenicity Study, Mouse, Oral 03662 163 
2-Year Carcinogenicity Study, Rat, Oral 03361 179 
REPRODUCTIVE AND DEVELOPMENTAL 
TOXICOLOGY 

  

Rat   
Fertility and Early Embryonic Development, Oral, 
Pilot 

03108 202 

Fertility and Early Embryonic Development Study in 
Females, Oral 

03117 199 

Early Embryonic Developmental Study, Oral, Exploratory 04283 202 
Fertility and Early Embryonic Development Study in 
Males, Oral 

05078 204 

Embryofetal Development Study, Oral, Pilot 03109 208 
Embryofetal Development Study, Oral 03118 207 
Pre and Postnatal Development Study, Oral 03120 215 
Rabbit   
Embryofetal Development Study, Oral, Dose Range 03110 208 
Embryofetal Development Study, Oral 03119 211 
SPECIAL TOXICOLOGY   
Local Tolerance (Intravenous, Intra-Arterial, 
Intramuscular and Paravenous) Study of SCH 
619734 in Male Rabbits 

07398 224 

Investigative Study of the Effects of SCH 619734 on Rat 
Hormone Levels During Pregnancy: Reversibility of 
Effects on Female Fertility and Early Embryonic 
Development 

06533 226 

In Vitro Evaluation of the Influence of Rolapitant on 6000033 227 
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Human Whole Blood Hemolysis 
 

3.2 Studies Not Reviewed  
• Study reports for nonclinical studies conducted in monkeys to evaluate the abuse 

liability of rolapitant (2013-001 and 2013-002) are not reviewed.  These studies 
will be evaluated by Controlled Substances Staff (CSS). 

• The following analytical methods and method validation reports are not reviewed: 
04021, 04065, 04945, 04946, DM27161, DM27320, DM27321, DM27322, PR-
10-5008-N, XBL11070, XBL11070 Amend 1, and XBL13005. 

• Study XBL 11073 (UV Analysis and Certification of SCH 619734 and SCH 
720881) was not reviewed.  Rolapitant and metabolite SCH 720881 were 
reported to not absorb UVB, UVA or visible radiation; and thus, no phototoxicity 
studies were conducted. 

3.3 Previous Reviews Referenced 
• Pharmacology review of IND 72,754 dated December 29, 2005 
• Pharmacology review of IND 72,754 dated March 10, 2006 
• Pharmacology review of IND 72,754 dated November 24, 2010 
• Pharmacology review of IND 72,754 dated May 9, 2012 
• Pharmacology review of IND 72,754 dated December 5, 2012 
• Pharmacology review of IND  dated August 14, 2013 
   
Above reviews of INDs 72,754 and  were cited and incorporated into this 
review as appropriate.  On Form 356h, the Applicant cross-referenced IND 72,754. 
 

4 Pharmacology 

4.1 Primary Pharmacology 
Reviews of Study Nos. D-46833 and D-46896 are incorporated below from the 
pharmacology review of IND  dated August 14, 2013 (Tamal Chakraborti, Ph.D., 
DGIEP). 
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4.2 Secondary Pharmacology 
Reviews of Study Nos. 100000503, D-46896, D-46458, D-46459, 21202, 21203, and 
21204 are incorporated below from the pharmacology review of IND  dated 
August 14, 2013 (Tamal Chakraborti, Ph.D., DGIEP). 
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In Vitro Pharmacology Study of SCH 619734 and SCH 720881 (Study No. 
100017372) 
 
Methods:  SCH 619734 and metabolite SCH 720881 were tested in binding assays for 
the CB1and sigma (non-selective) receptors, Cl- channel (GABA gated), and 
norepinephrine and dopamine transporters in the presence or absence of 10% human 
serum.  Compound binding was calculated as percent inhibition of the binding of a 
radiolabeled ligand specific for each target, and IC50 values were calculated. 
 
Results:  As shown in the Applicant’s tables below, IC50 values for SCH 619734 
ranged from 2.6E-6 to 1.6E-5 M in the absence of human serum, and 1.6E-5 to 3.9E-5 
M in the presence of serum.  IC50 values for metabolite SCH 720881 ranged from 5.6E-
6 to 1.7E-5 M in the absence of human serum, versus 2.4E-5 to 4.1E-5 M in the 
presence of serum.  Similarly, Ki values were increased in the assays conducted in the 
presence of human serum, suggesting that there is plasma protein binding and only free 
drug is available to interact with the receptors. 
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4.3 Safety Pharmacology 
Reviews of Study Nos. 03123, 03124, 03125, 05255, 08107, and 46553 are 
incorporated below from the pharmacology review of IND  dated August 14, 
2013 (Tamal Chakraborti, Ph.D., DGIEP). 
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5 Pharmacokinetics/ADME/Toxicokinetics 

5.1 PK/ADME 
Absorption 
Reviews of Study Nos. 04917 and DM27365 are copied below verbatim from the 
pharmacology review of IND  dated August 14, 2013 (Tamal Chakraborti, Ph.D., 
DGIEP).  It is noted that the review of Study No. 04917 also addresses Study Nos. 
NKC-302, -312, -314, -327, -295, -328, -338, -359, -342, -343, -401, and -404, as the 
NKC studies are raw data source files referenced in Study No. 04917. 
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Determination of Permeability and Effect of SCH 720881 on PGP Using Human 
CACO-2 Cells (Study No. KB-0046-DV-PB) 
 
Methods:  Metabolite SCH 720881 was evaluated to determine whether it is a Pgp 
substrate or inhibitor.  In this study, the permeability and efflux of SCH 720881 was 
assayed in the presence and absence of Pgp inhibitors (verapamil [a non-selective 
inhibitor] and haloperidol [a specific inhibitor]).  In addition, the efflux of a Pgp substrate 
(talinolol) was assessed in the presence and absence of either SCH 720881 or 
verapamil.  The dosing solutions containing SCH 720881 (1 and 10 µM) were added to 
the apical side (A-to-B) or basolateral side (B-to-A) and incubated at 37ºC for 2 h. 
 
Results:  Apparent permeability (Papp) values for SCH 720881 in the A-to-B direction 
were 4.63E-06 cm/s (1 µM) and 7.29E-06 cm/s (10 µM).  The efflux ratios (ratio of Papp 
in the A-B to B-A direction) were 0.955 and 0.583 at 1 and 10 µM, respectively.  The 
presence of Pgp inhibitors did not affect efflux ratio values for the test compound, 
indicating that SCH 720881 is not a Pgp substrate.  SCH 720881 also did not affect the 
efflux ratio of talinolol, indicating that the test compound is not an inhibitor of Pgp 
activity. 
 
Distribution 
 
Reviews of Study Nos. DM27248, DM27343 and DM27349 are incorporated below from 
the pharmacology review of IND  dated August 14, 2013 (Tamal Chakraborti, 
Ph.D., DGIEP). 
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SCH 720881 Binding to Human, Rat, and Monkey Plasma Proteins (Study No. KB-
0046-DV-EB) 
 
Methods:  The percent binding of metabolite SCH 720881 to human, rat, and monkey 
plasma proteins was determined using an equilibrium dialysis approach.  SCH 720881 
was tested at a concentration of 2 µM, and binding to plasma proteins following 6 h of 
dialysis at 37ºC was evaluated. 
 
Results:  SCH 720881 plasma protein binding ranged from 99.0 to 99.2% in all species.  
The following table copied from the study report summarizes the protein binding for the 
test compound and warfarin (control). 
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SCH 619734 and SCH 720881 Binding to Rat Brain Proteins (Study No. KB-0048-
DV-EB) 
 
Methods:  The percent binding of SCH 619734 and metabolite SCH 720881 to rat brain 
homogenate proteins was determined using equilibrium dialysis.  Both compounds were 
tested at concentrations of 2 and 10 µM, and binding to rat brain homogenate following 
6 h of dialysis at 37ºC was evaluated 
 
Results:  SCH 619734 binding to rat brain proteins was 99.9%.  The percent binding of 
SCH 720881 to rat brain proteins was 99.6% and 99.5% at 2 and 10 µM, respectively.  
The following table copied from the study report summarizes the protein binding for both 
test compounds and warfarin (control). 
 

 
 
Brain Exposure of SCH 720881 in Male Sprague-Dawley Rats Following Oral Dose 
Administration of Rolapitant (Study No. KB-0043-DA-RI) 
 
Methods:  The purpose of this study was to evaluate whether metabolite SCH 720881 
can penetrate the blood-brain barrier.  A single oral gavage dose of rolapitant was 
administered to fasted male Sprague-Dawley rats at dose levels of 10 and 25 mg/kg 
(n=6/group).  The vehicle was 0.4% (w/v) hydroxypropyl methylcellulose in water 
(pH=4).  Atenolol (control article) was administered at a dose of 5 mg/kg by intravenous 
injection 15 min prior to scheduled euthanasia.  Terminal blood samples were collected 
from 3 animals/group/time point at 24 and 48 h post-dose.  Plasma and brain samples 
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were analyzed for SCH 720881 and atenolol by LC-MS/MS.  Concentrations of atenolol 
(which has very poor blood-brain barrier penetration) were used to calculate the fraction 
of plasma in brain samples.  Concentrations of SCH 720881 were corrected by 
subtracting the contribution from residual plasma volume in the brain samples. 
 
Results:  At 10 mg/kg, concentrations of SCH 720881 in the brain (corrected for the 
contribution of residual plasma in brain samples) were 102 and 30.9 ng/kg at 24 and 48 
h post-dosing, respectively.  The brain:plasma concentrations ratios were 0.68 and 0.43 
at 24 and 48 h, respectively.  At 25 mg/kg, concentrations of SCH 720881 in the brain 
(corrected for the contribution of residual plasma in brain samples) were 298 and 48.1 
ng/kg at 24 and 48 h post-dosing, respectively, and the brain:plasma ratios were 0.70 
and 0.79, respectively at these time points.  Thus, metabolite SCH 720881 does 
penetrate the blood-brain barrier, although concentrations were higher in plasma 
relative to brain.  The following table copied from the study report presents the 
brain:plasma concentration ratios for SCH 720881.  
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Excretion 
 
Reviews of Study Nos. DM27382 and PR-10-5008-N are incorporated below from the 
pharmacology review of IND  dated August 14, 2013 (Tamal Chakraborti, Ph.D., 
DGIEP). 
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Pharmacokinetic Drug Interactions 
 
Reviews of Study Nos. DM27366, 12TESAP1, 12TESAP2R1, DM27353, XT113090, 
DM27427, and DM27495 are incorporated from the pharmacology review of IND 

 dated August 14, 2013 (Tamal Chakraborti, Ph.D., DGIEP). 
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Determination of Human CYP450 Inhibition by SCH 720881 (Study No. KB-0046-
DV-BA) 
 
Methods:  This study was conducted to evaluate the ability of metabolite SCH 720881 
to inhibit CYP enzymes (CYP1A2, CYP2A8, CYP2C9, CYP2C19, CYP2D6, and 
CYP3A4).  Pooled human liver microsomes were incubated with marker substrates at 
concentrations approximately equation to their Km in the presence or absence of SCH 
720881 at 1 and 10 µM.   Positive control inhibitors were tested at concentrations of 10 
and 50 µM.  For determination of the IC50, the concentrations of SCH 720881 used in 
the assay were 0, 0.1, 0.25, 0.5, 1, 2, 5, 10, 25, and 50 µM. 
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Results:  Inhibition of CYP1A2, CYP2C8, CYP2C9, CYP2C19, CYP2D6, and CYP3A4 
by SCH 720881 was less than 50% at 1 and 10 µM (inhibition ranged from -23.9% to 
44.9%).  Therefore, IC50 values for these CYP enzymes were assumed to be >10 µM.  
For CYP2B6, 10 µM SCH 720881 produced 57.1% inhibition.  The IC50 was determined 
to be 8.65 µM.  Results from the study are summarized in the following tables copied 
from the study report. 

 

  
 
Determination of Human CYP450 Induction by SCH 720881 (Study No. KB-0046-
DV-DA) 
 
Methods:  The purpose of this study was to examine the potential for metabolite SCH 
720881 to induce the activity of CYP450 enzymes (CYP1A2, CYP2B6, CYP2C9, 
CYP3A4).  In this study, three individual lots of human hepatocytes were incubated with 
0.1, 1, and 10 µM SCH 720881, or known inducers (50 µM omeprazole, 1 mM 
phenobarbital, and 25 µM rifampacin) over a total assay incubation time of 48 h.  
CYP450 enzyme activity was measured using CYP450 substrates (phenacetin, 
bupropion, diclofenac, and testosterone for CYP1A2, CYP2B6, CYP2C9, and CYP3A4, 
respectively). 
 
Results:  Relative to vehicle controls, SCH 720881 enzyme induction ranged from 0.6- 
to 1.8-fold for CYP1A2, 0.3- to 1.2-fold for CYP2B6, 0.3 to 1.3-fold for CYP2C9, and  
0.2- to 1.4-fold for CYP2B6.  The highest fold induction was 1.8 at 0.1 µM SCH 720881, 
although induction in this lot of hepatocytes was 1.1- and 0.8-fold at higher 
concentrations.  Positive control enzyme induction relative to vehicle controls ranged 
from 5.4- to 16-fold for CYP1A2, 5.6- 16.3-fold for CYP2B6, 1.6- to 2.8-fold for CYP2C9, 
and 7.5- to 12.3-fold for CYP3A4.  The study results indicate that SCH 720881 does not 
induce the four CYP enzymes evaluated at concentrations up to 10 µM. 
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5.2 Toxicokinetics  
 
Rolapitant: A Toxicokinetic Evaluation During Pregnancy in Rats (Study No. 2013-
010) 
 
Methods:  The purpose of this study was to determine the toxicokinetics of rolapitant 
(SCH 619734) and metabolite SCH 720881 in pregnant rats.  In this study, pregnant 
CD® [Crl:CD®(SD)] rats were administered 5, 15, and 25 mg/kg/day SCH 619734 (or 
vehicle, 0.4% Methocel E15 Premium LV in deionized water, pH 4) once daily by oral 
gavage from gestational days (GD) 6 to 17.  Maternal blood samples were collected for 
analysis of plasma concentrations of the test compound and its metabolite up to 24 h 
post-dosing on GD 6 and 17.  Blood samples from fetuses were collected and pooled 
per litter at 4, 6, 8, and 24 h post-dosing on GD 17. 
 
Results:  In this TK study, there were statistically significant decreases in body weight 
gain and decreases in food consumption (compared to controls) over GD 6-9 at 15 and 
25 mg/kg/day SCH 619734.  These treatment-related effects were transient, and no 
significant differences in body weight occurred over the periods of GD 6-17 or 0-17.  
Food consumption was significantly decreased (-17% compared to controls) at 25 
mg/kg/day over the period of GD 6-17.  Maternal systemic exposure to SCH 619734 
and SCH 720881 increased with increasing dose.  Maternal exposure to the parent 
compound was much higher than exposure to the metabolite.  Maternal exposure to 
SCH 619734 was higher on GD 17 than GD 6 at the 5 mg/kg/day dose level, whereas 
increased exposure to SCH 720881 occurred on GD 17 relative to GD 6 at all dose 
levels.  In the fetuses, systemic exposure to the parent compound was also much 
higher than exposure to the metabolite.  Fetal systemic exposure to SCH 619734 was 
lower than maternal exposure at 5 mg/kg/day, but similar at 15 and 25 mg/kg/day.  Fetal 
systemic exposure to SCH 720881 was lower than maternal exposure at all dose levels.  
The following tables copied from the study report summarize the TK parameters. 
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Additional TK data are reviewed with the associated general toxicity study under 
Section 6 (General Toxicology). 
 

6 General Toxicology 

6.1 Single-Dose Toxicity 
Single-dose toxicity studies with SCH 619734 (hydrochloride salt) were conducted in 
rats and monkeys.  Full study reports were provided with the NDA and are briefly 
summarized here. 
 
In Study No. 03101, Crl:CD®[SD]IGS BR VAF/Plus® rats were administered a single 
oral dose of SCH 619734 (or vehicle, 0.4% [w/v] methylcellulose).  In males, the test 
compound was administered at doses of 100, 500, 1000, and 2000 mg/kg.  In females, 
dose levels of 50, 250, 500, and 1000 mg/kg SCH 619734 were used.  SCH 619734 
produced mortality in females at ≥500 mg/kg.  A single male rat treated with 2000 mg/kg 
was sacrificed in moribund condition six days after dosing.  Clinical signs of toxicity such 
as hunched posture, hypoactivity, and tremors occurred at ≥250 mg/kg in females and 
≥500 mg/kg in males, with additional clinical signs at higher doses.  In another single 
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Rat 
 
The following review of Study No. 07395 is incorporated from the pharmacology review 
of IND 72,754 dated December 5, 2012 (Tamal Chakraborti, Ph.D., DGIEP). 
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Study title:  Three-Month Oral (Gavage) Toxicity and Toxicokinetic Study of 
SCH 619734 in Rats 
 

Study no.: 03409 
Study report location: EDR Section 4.2.3.2 

Conducting laboratory and location: Schering-Plough Research Institute 
Lafayette, NJ 07848 

Date of study initiation: February 27, 2004 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: SCH 619734 hydrochloride monohydrate, 

micronized, SZ-03-PHG-TX-001, 99.5%  
 
Key Study Findings 
SCH 619734 was tested at 0, 5, 25, and 100 mg/kg/day in males and 0, 1, 5, and 25 
mg/kg/day in females under dietary restriction conditions.  In males, 100 mg/kg/day 
SCH 619734 produced treatment-related clinical findings (excessive salivation and peri-
oral substance) and a decrease in body weight and body weight gain (compared to 
controls).  In high dose males (100 mg/kg/day) and females (25 mg/kg/day), there were 
minimal increases in total protein, albumin, and globulin values (up to +13%) and 
decreased A/G ratios (up to -9%), compared to controls.  At the high dose, absolute and 
relative liver weights were increased (up to 31% and 12% in males and females, 
respectively), but there were no corresponding histopathological changes.  Minimal 
vacuolation of the epithelium of the epididymides occurred in 9/10 and 10/10 males in 
the 25 and 100 mg/kg/day dose groups, respectively.  The NOAEL was considered to 
be 5 mg/kg/day.   
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Methods 
Doses: Males: 5, 25, and 100 mg/kg/day 

Females: 1, 5, and 25 mg/kg/day 
Frequency of dosing: Daily 

Route of administration: Oral gavage 
Dose volume: 5 mL/kg 

Formulation/Vehicle: 0.4% (w/v) aqueous methylcellulose, pH 4 
Species/Strain: Rat, Crl:CD®[SD]IGS BR VAF/Plus® 

Number/Sex/Group: Main study: 10/sex/group 
TK: 30/sex/group (low-, mid-, and high dose 
only) 

Age: 6 weeks old 
Weight: Main study: Males: 171.8-205.1 g; Females: 

126.0-155.0 g 
TK: Males: 162.2-215.5 g; Females: 121.1-166.2 
g 

Satellite groups: Yes (TK animals) 
Unique study design: Prior to Day -7, animals were fed ad libitum.  

Beginning on Day -7, males and females were 
offered 21 g and 17 g of food daily, respectively. 

Deviation from study protocol: Protocol deviations did not affect the quality or 
integrity of the study. 

 
Observations and Results 

Mortality 
Viability checks were conducted at least once daily. 
 
There was no mortality. 
 
Clinical Signs 
Main study animals were observed for changes in appearance and behavior at or prior 
to dosing, 2-4 h post-dose, and at least once on the day of sacrifice. 
 
Treatment-related clinical findings observed in males at 100 mg/kg/day included 
excessive salivation and peri-oral substance (primarily brown and attributed to food 
adhering to the snout as a result of salivation). 
 
Body Weights 
Body weights of main study animals were measured weekly. 
 
In high dose males, body weight and body weight gain were decreased by 12% and 
20%, respectively, compared to controls on Day 90.  While body weight gain was 
decreased by 13% in mid-dose females, body weights were not affected in the low- and 

Reference ID: 3718427



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

84 
 

high dose groups and thus this did not appear to be treatment related.  The following 
table copied from the study report summarizes the body weight data. 
 

 
 
Feed Consumption 
Food consumption was measured weekly (main study animals). 
 
There were no treatment-related changes in food consumption.  The mean daily food 
consumption values were frequently equal to the maximum amount of food provided. 
 
Ophthalmoscopy 
Ophthalmological examinations were conducted once pretest and once during Weeks 4 
and 12 (main study animals). 
   
No treatment-related findings were identified. 
 
ECG 
Not conducted. 
 
Hematology 
Blood samples were collected during Weeks 4/5 and 13 from main study animals for 
analysis of standard hematological parameters and coagulation parameters 
(prothrombin time and activated partial thromboplastin time). 
 
There were no clear treatment-related effects on hematological or coagulation 
parameters. 
 
Clinical Chemistry 
Samples were analyzed for standard serum clinical chemistry parameters. 
 
In high dose animals, there were minimal increases in total protein, albumin, and 
globulin values (up to +13%) and decreased A/G ratios (up to -9%), compared to 
controls.  The following table copied from the study report summarizes changes in total 
protein, albumin, globulin, and A/G ratios. 
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Urinalysis 
Urinalysis was conducted for samples collected from main study animals during Weeks 
4/5 and 13. 
 
No treatment-related findings were identified. 
 
Gross Pathology 
Necropsies were conducted on all main study animals during Week 14. 
 
Enlarged livers were observed in 1 mid- dose male (focal) and 1 high dose male.  
 
Organ Weights 
The following organs were weighed at necropsy and organ-to-body weight ratios (i.e., 
relative weights) were calculated: adrenal glands, brain, epididymides, heart, kidneys, 
liver, lungs, ovaries, pituitary gland, prostate gland (ventral), spleen, testes, thymus, 
thyroid gland/parathyroid glands, and uterus (plus cervix). 
 
In high dose males and females, absolute and relative liver weights were increased 
compared to controls, as summarized in the following table copied from the study 
report. 
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Absolute prostate gland weights were decreased by 18%, 20%, and 31% (compared to 
controls) and relative weights were decreased by 16%, 16%, and 21% (compared to 
controls) at 5, 25, and 100 mg/kg/day, respectively.  The mean prostate gland weight of 
controls was reported to have been higher than that of concurrent controls from other 
studies of similar duration at the testing facility.  Mean relative epididymis weights were 
increased by 11%, 11%, and 15% (compared to controls) at 5, 25, and 100 mg/kg/day, 
respectively.  Relative testes weights were increased by 17% in high dose animals.  
Relative kidney weights in males were increased by 12% and 18% in males 
administered 25 and 100 mg/kg/day, respectively. 
 
In females, absolute pituitary gland weights were decreased by 12% and 24% at 5 and 
25 mg/kg/day, respectively.  Relative pituitary gland weights were decreased by 21% at 
25 mg/kg/day. 
 
Histopathology 
The tissues collected and preserved from main study animals at scheduled necropsy 
are listed in the Applicant’s table below. 
 

 
 
Histopathological evaluation was performed on all organs/tissues from control and high 
dose group animals and gross findings.  Liver and thyroid gland (identified as potential 
target organs by the pathologist) were evaluated for animals in all other dose groups.  
For males, epididymides (also identified as a potential target organ) from all other dose 
groups were also evaluated.  
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Adequate Battery: Yes 
 
Peer Review:   Yes 
 
Histological Findings 
 
In males, SCH 619734 produced minimal vacuolation of the epithelial cells of the 
epididymides at 25 and 100 mg/kg/day as shown in the Applicant’s table below.  The 
finding was segmental and affected the head (caput) of the epididymis.  While this was 
reported to be a common degenerative change in aged rats (Pathology of the Fischer 
Rat: Reference and Atlas. Boorman GA et al. 1990), this finding occurred only at the 
mid- and high doses and therefore is treatment-related.  The pathology report indicates 
that the significance of this finding in younger rats is unknown. 

 
Other findings in high dose animals (but not controls) included minimal colloid depletion 
in the thyroid gland (2/10 high dose males) and minimal myofiber regeneration in the 
esophagus (2/10 high dose males). 
 
Special Evaluation 
None 
 
Toxicokinetics 
Blood samples were collected from satellite animals on Days 0, 14, and 62 at 1-24 h 
after dosing.  On Day 0, samples were collected from 15 animals/sex/group.  Samples 
were collected from the remaining animals on Days 14 and 62 (15 animals/sex/group).  
Plasma samples were analyzed for SCH 619734 concentration using a validated LC-
MS/MS assay. 
 
Exposure to SCH 619734 (measured as Cmax and AUC0-24 h) increased with increasing 
dose.  In females, accumulation ratios (relative to Day 0) ranged from 1.55 to 2.98 for 
Days 14 and 62 at 1 and 5 mg/kg/day indicating accumulation of SCH 619734 at the 
low- and mid-dose levels.  At comparable dose levels, exposures in females were 
greater than those in males.  The Applicant’s table below summarizes the SCH 619734 
TK parameters.  
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Dosing Solution Analysis 
Samples of dosing solutions at all dose levels were collected during Weeks 1, 4, and 11 
for concentration analysis.  During Week 1, samples were collected from the 1 and 100 
mg/kg/day dose level for homogeneity analysis.  The percent of nominal concentration 
was acceptable (range of 96.5-104%). 
 
 
The review of Study No. 03664 is incorporated below from the pharmacology review of 
IND 72,754 dated March 10, 2006 (Ke Zhang, Ph.D., DGP). 
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Study title:  A 26-Week Oral Gavage Toxicity and Toxicokinetic Study of 
SCH 619734 in the Rat 
 

Study no.: 03115 
Study report location: EDR Section 4.2.3.2 

Conducting laboratory and location: 

Date of study initiation: July 21, 2006 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: SCH 619734 hydrochloride monohydrate, 

parenteral grade, micronized, SZ-04-
619734-TX-005, 100.2% 

 
Key Study Findings 
Treatment with SCH 619734 produced salivation primarily at ≥50 mg/kg/day.  In 
females, body weight and body weight gain were decreased at all dose levels (up to -
13% and -21%, respectively, compared to controls), but effects were similar at all dose 
levels with no apparent dose-relationship.  The following clinical chemistry changes 
occurred in both sexes at all dose levels: deceased conjugated bilirubin, triglycerides, 
albumin, and albumin/globulin (A/G) ratio and increased globulin levels (compared to 
controls).  In females, cholesterol was increased (compared to controls).  There was a 
dose-dependent increase in absolute and relative liver weights in both sexes, which 
correlated with histopathological findings in this organ.  In the livers of males, there was 
an increased incidence of minimal to slight hepatocellular hypertrophy and vacuolation 
(not dose-related) at all doses, with additional changes at 100 mg/kg/day (minimal to 
slight eosinophilic cell foci, minimal single cell necrosis, and minimal multinucleated 
hepatocytes).  In females, an increased incidence of minimal to slight hepatocellular 
hypertrophy occurred at all doses, with minimal single cell necrosis and multinucleated 
hepatocytes at 50 mg/kg/day.  At 100 mg/kg/day, there was slight to moderate 
hepatocellular hypertrophy, minimal to slight single cell necrosis, and minimal to 
moderate multinucleated hepatocytes.  In the thyroid, the incidence of follicular cell 
hypertrophy was increased at all doses in both sexes and relative thyroid weights were 
increased at the high dose.  In the epididymis, minimal vacuolation of the tubular 
epithelium occurred in 15/15 low-, mid-, and high dose males, compared to 0/15 
controls.  A NOAEL was not established in this study.  However, the findings in the liver 
and thyroid appear to be related to the activation of drug metabolizing enzymes.  
Changes in clinical chemistry parameters may be related to effects on the liver. 
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Methods 
Doses: 25, 50, and 100 mg/kg/day 

Frequency of dosing: Daily 
Route of administration: Oral gavage 

Dose volume: 5 mL/kg 
Formulation/Vehicle: 0.4% (w/v) aqueous methylcellulose 

Species/Strain: Rat, Rattus norvegicus (Crl:CD[SD]) 
Number/Sex/Group: Main toxicity study animals: 15/sex/group 

TK animals: 9/sex/group 
Health screen animals: 12/sex 

Age: 6 weeks old 
Weight: Males: 177-216 g; Females: 139-172g 

Satellite groups: Yes (TK animals) 
Unique study design: Health screen animals were used for 

viral/serology evaluation, and subject to internal 
and external gross examination only.  Animals in 
this cohort were not dosed with the test 
compound or vehicle. 

Deviation from study protocol: Protocol deviations did not affect the quality or 
integrity of the study. 

 
Observations and Results 

Mortality 
Mortality was observed twice daily. 
 
There was no test compound-related mortality.  Although a single low-dose TK female 
was found dead on Day 125, this was considered incidental since no mortalities 
occurred at the mid- and high dose levels. 
 
Clinical Signs 
Clinical signs were observed twice daily.  A complete detailed examination of main 
study animals was performed weekly. 
 
Salivation occurred primarily at ≥50 mg/kg/day SCH 619734.  Salivation occurred in 
only a single male animal at 25 mg/kg/day.  An increased incidence of red staining of 
the fur also occurred (primarily at the mid- and high dose levels). 
 
Body Weights 
Body weights were measured weekly and at terminal sacrifice (main study animals). 
 
In males, there were no treatment-related changes in body weight or body weight gain.  
In females, lower body weights and body weight gain occurred at all dose levels.  Body 
weight gain over the course of the study was reduced by 20.4%, 21.4%, and 20.6% 
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(compared to controls) in low-, mid-, and high dose females.  At the end of the dosing 
period, low-, mid-, and high dose female body weights were 11.7%, 13%, and 12.4% 
lower than controls.  Based on the apparent lack of dose-dependency and minimal 
change in body weight at the end of the study compared to controls, changes in body 
weight gain and body weight were considered treatment-related but not adverse.  The 
Applicant’s figure below illustrates group mean body weight values for main study 
females. 

 
 
Feed Consumption 
Food consumption was measured weekly (main study animals). 
 
There were no treatment-related effects on food consumption. 
 
Ophthalmoscopy 
Ophthalmological examinations were conducted pre-study (all animals), and during 
Week 27 (main study animals). 
 
No treatment-related findings were identified. 
 
ECG 
Not conducted 
 
Hematology 
Blood samples were collected from all main study animals during Weeks 13 and 27 for 
analysis of standard hematological parameters.  Coagulation parameters were 
determined for samples collected at necropsy. 

Reference ID: 3718427



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

99 
 

 
There were no treatment-related changes. 
 
Clinical Chemistry 
Blood samples were analyzed for standard clinical chemistry parameters. 
 
In both sexes, total and conjugated bilirubin, triglycerides, and albumin/globulin (A/G) 
ratio were decreased at all dose levels.  Decreases in A/G ratio corresponded to 
decreased albumin and increased globulin levels.  Cholesterol was increased in a dose-
dependent manner in females.  The findings were considered test-compound related 
and may be associated with changes in the liver.  The changes were characterized as 
minimal and reported to be within historical range values for rats of this age and 
species.  The Applicant’s table below summarizes the treatment-related changes in 
these parameters. 

 
 
Urinalysis 
Urinalysis was conducted during Weeks 13 and 27 (main study animals). 
 
There were no treatment-related changes. 
 
Gross Pathology 
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At terminal sacrifice, necropsies consisting of external examination, identification of all 
clinically recorded findings, and detailed internal examination were conducted on main 
study animals. 
 
Enlarged livers were observed in 1 low- and mid-dose male each, which correlated with 
increased liver weights.  
 
Organ Weights 
The following organs were weighed at the scheduled necropsy of main study animals: 
adrenal glands, brain, heart, kidneys, liver, lungs, ovaries, pituitary gland, prostate, 
spleen, testes, thymus, thyroid gland/parathyroid gland, and uterus (plus cervix).  Paired 
organs were weighed together, and organ-to-body weight ratios (i.e., relative weights) 
were calculated. 
 
Absolute and relative liver weights increased in a dose-dependent manner in both 
males and females as shown in the Applicant’s table below.  The increased liver 
weights correlated with hepatocellular hypertrophy, and were considered consistent with 
P450 induction. 

 
 
Relative thyroid weights were increased by 20% and 17% (compared to controls) in high 
dose males and females, respectively.  This may also be related to treatment-related 
enzyme induction. 
 
In high dose males, absolute and relative kidney weights were increased by 13% and 
18%, respectively.  In females, absolute pituitary weights were decreased by 41%, 44%, 
and 48% at 25, 50, and 100 mg/kg/day, respectively, compared to controls.  Relative 
pituitary weights were decreased by up to 40% in treated females compared to controls.  
Absolute uterus weights were decreased by 18%, 21%, and 43% at 25, 50, and 100 
mg/kg/day, compared to controls.  Relative uterus weights were decreased by 8%, 10%, 
and 35% in low-, mid-, and high dose females, compared to controls.  The significance 
of these changes is unknown given the lack of histopathological findings. 
 
Histopathology 
The Applicant’s table below identifies the tissues collected at necropsy. 
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Histopathological evaluation was performed on all tissues identified in the table above 
from control and high dose main study animals.  In addition, liver, epididymides, thyroid, 
and macroscopic abnormalities were examined in low- and mid- dose main study 
animals. 
 
Adequate Battery: Yes 
 
Peer Review: A peer review was performed by the Applicant 
 
Histological Findings 
 
Dose-related histopathological changes occurred in the liver, thyroid, and epididymis. 
 
Findings in the liver included eosinophilic cell foci, hepatocellular hyper trophy, single 
cell necrosis, multinucleated hepatocytes, and hepatocellular vacuolation.  
Hepatocellular hypertrophy occurred in both sexes, and correlated with increased liver 
weights.  Findings in the liver are summarized in the Applicant’s table below. 
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In the thyroid, minimal to slight follicular cell hypertrophy occurred in 4/15, 5/15, 8/15, 
and 12/15 control, low-, mid-, and high dose males, respectively.  In females, the 
incidence was 0/15, 2/15, 9/15, and 11/15 in controls, low-, mid-, and high-dose 
animals, respectively.  This finding was considered to occur as a secondary effect to 
hepatic enzyme induction and correlated with increased thyroid weights. 
 
In the epididymis, minimal vacuolation of the tubular epithelium occurred in 15/15 low-, 
mid-, and high dose males, compared to 0/15 controls.  The vacuoles were found to be 
generally round, clear, and located between the nuclei and basement membranes.  
Their location was segmental, and they were typically present in the segment adjacent 
to the epididymal head.  In the absence of a recovery group, it is unknown whether 
these changes are reversible. 
 
Other findings which occurred at a greater incidence in treated animals included 
histiocytosis in the lung (4/15 high dose males compared to 1/15 controls and 1/1 mid-
dose males each).  In females, histiocytosis in the lung occurred in 2/15 high dose 
females. 
 

Special Evaluation 
None. 
 
Toxicokinetics 
Blood samples from TK animals were collected on Day 1 and during Week 21 at time 
points ranging from 1 to 24 h post-dose.  Plasma samples were shipped to the Applicant 
for analysis of SCH 619734 and metabolite SCH 720881. 
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Exposure to SCH 619734 increased in a less than dose-proportional manner in males 
from 25 to 100 mg/kg/day and females from 25 to 50 mg/kg/day.  Exposures in females 
were similar at 50 and 100 mg/kg/day.  At the 25 and 50 mg/kg/day dose levels, 
exposures in females were higher than males (the ratio of female:male AUC values 
ranged from 1.41 to 1.79).  At the low dose level only, exposures on Day 142 were 
higher than Day 1.  The ratio of AUC values on Day 142 to Day 1 at 50 and 100 
mg/kg/day ranged from 0.737 to 1.08, and the lack of accumulation was considered to 
be consistent with enzyme induction. 
 
Exposure to metabolite 720881 increased in a less than dose-proportional manner in 
males.  In females, systemic exposures also increased in a less than dose-dependent 
manner on Day 1.  On Day 142, female AUC values at 50 and 100 mg/kg/day were 
similar.  Exposures in males were higher than females with female:male exposure ratios 
ranging from 0.0791 to 0.476.  At 50 and 100 mg/kg/day, exposure to SCH 720881 
decreased with repeated exposure in males and increased in females.  Ratios of 
metabolite to parent compound ranged from 0.323 to 0.389 on Day 1 and 0.187 to 
0.247 on Day 142.   
 
Toxicokinetic parameters for SCH 619734 and 720881 are shown in the Applicant’s 
tables below. 
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Dosing Solution Analysis 
Dosing solution samples were collected on the day of preparation from Weeks 1, 6, 13, 
and 26 for concentration analysis.  Samples collected from Week 1 were also analyzed 
for homogeneity, and on one occasion, a sample was collected from each group for 
density measurement.  All samples were within the acceptance criteria. 
 
The percent of nominal concentration was within the acceptance criteria of ±15%  
(range of 95.3-107%). 
 
 
Rhesus Monkey 
 
Assessment of Tolerability and Collection of Samples for Pharmacokinetic Analysis of 
Rolapitant in Male Rhesus Monkeys Following 3 Days of Repeat Intravenous Dosing 
(2013-003, Non-GLP) 
 
Methods:  This exploratory study was conducted to evaluate the pharmacokinetics and 
tolerability of rolapitant in rhesus monkeys.  The study was also used for evaluation of 
proposed doses for an IV self-administration study in monkeys.  The test article was 
administered via a 4 minute IV infusion once a day for three consecutive days to three 
male, non-naïve rhesus monkeys at a dose level of 7.5 mg/kg (dose volume = 0.75 
mL/kg, dose concentration = 10 mg/mL).  The vehicle used for the test article was 4.4% 
Solutol, 1.1% Miglyol, 0.66% Soybean Oil, pH 7.5 in sterile water for injection.  Animals 
were observed for morbidity, mortality, injury, and food and water availability twice daily.  
Body weights were recorded pre-study and on Day 4.  Clinical pathology evaluations 
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(blood and urine) were conducted pretest, prior to dosing on Day 1, and 6 h post-dose 
on Day 3.  Blood samples for PK analysis were collected at designated time points on 
Days 1, 2, and 3. 
 
Results:   No treatment-related effects were identified, and it was concluded that 1.5 
mg/kg administered as 5 IV injections over 2 h (total dose = 7.5 mg/kg) should be a safe 
and well tolerated dose in a monkey self-administration study.  The mean rolapitant 
Cmax (5453 ng/mL) was achieved within approximately 2 min of dosing, and the mean 
terminal elimination half-life was 21 h.  The mean Cmax for metabolite SCH 720881 
was 162 ng/mL (median Tmax = 24 h).  Exposure to the metabolite was estimated to be 
8% of that achieved for the parent compound.   Mean Cmax and AUClast values are 
summarized in the following table. 
 
Day Rolapitant SCH 720881 

Cmax 
(ng/mL) 

AUClast 
(ng.hr/mL) 

Cmax 
(ng/mL) 

AUClast 
(ng.hr/mL) 

1 5453 33789 162 2673 
3 2620 44589 367 8023 
 
 
Cynomolgus Monkey 
 
Review of Study No. 2013-004 is incorporated directly below from the pharmacology 
review of IND  dated August 14, 2013 (Tamal Chakraborti, Ph.D., DGIEP). 
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Review of Study No. 07393 is incorporated below from the pharmacology review of IND 
72,754 dated December 5, 2012 (Tamal Chakraborti, Ph.D., DGIEP). 
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Review of Study No. 2013-009 is incorporated below from the pharmacology review of 
IND  dated August 14, 2013 (Tamal Chakraborti, Ph.D., DGIEP).  It is noted that 
Dr. Chakraborti reviewed a draft version of the report, which was subsequently finalized.  
The final study report and QA statement (signed October 2, 2013) were submitted under 
this NDA.  Review of the final report indicates no significant differences from the draft 
report which would impact the overall study conclusions.  For reference, differences 
identified in the final report (compared to the draft report) include the incorporation of 
additional vehicle and test article information (Appendix A) and a complete copy of 
Appendix H (Bioanalytical Analysis Report) including LC-MS/MS Ion Chromatograms.  
Finally, in Dr. Chakraborti’s review below, the section entitled “Basis of Dose Selection” 
also summarizes Study No. 2013-011. 
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Study title:  One-Month Oral (Gavage) Toxicity and Toxicokinetic Study of 
SCH 619734 in Cynomolgus Monkeys 
 

Study no.: 05015 
Study report location: EDR Section 4.2.3.2 

Conducting laboratory and location: Schering-Plough Research Institute 
Lafayette, NJ 07848 

Date of study initiation: March 31, 2006 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: SCH 619734 hydrochloride monohydrate, 

micronized, SZ-03-PHG-TX-001, 100.1%  
 
Key Study Findings 
At 60 and 100 mg/kg/day, SCH 619734 produced severe toxicity (e.g., hypoactivity, 
ataxia, prostration, and convulsions) which necessitated premature sacrifice of animals 
in these dose groups.  At the mid- and high dose, there were increases in white blood 
cell and neutrophil counts, decreases in lymphocyte counts, and increased or 
decreased glucose levels.  On Day 20, serum triglyceride levels were increased by 
130% and 122% in low dose males and females, respectively, compared to controls.   
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Treatment-related histopathological changes in mid- and/or high dose monkeys 
occurred in the pancreas (minimal to mild vacuolar degeneration of acinar cells), 
stomach (minimal to mild vacuolar degeneration of the glandular epithelium), heart 
(minimal multifocal arteriolar degeneration) and kidney (renal tubular dilatation).  
Findings in the heart and kidney were considered potentially related to convulsions or 
due to associated stress, dehydration, and/or debilitation.  The NOAEL was 30 
mg/kg/day. 
 
Methods 

Doses: 30, 60, and 100 mg/kg/day 
Frequency of dosing: Daily 

Route of administration: Oral gavage 
Dose volume: 5 mL/kg 

Formulation/Vehicle: 0.4% (w/v) aqueous methylcellulose 
Species/Strain: Cynomolgus monkey (Macaca fascicularis) 

Number/Sex/Group: 4/sex/group 
Age: Juvenile to young adult 

Weight: Male: 2.5-3.8 kg; Female: 2.5-3.5 kg 
Satellite groups: None 

Unique study design: None 
Deviation from study protocol: Protocol deviations did not affect the quality or 

integrity of the study. 
 
Observations and Results 

Mortality 
Animals were observed at least once daily for viability. 
 
High dose females and males were sacrificed prior to dosing on Days 1 and 2, 
respectively, due to severe toxicity.  Mid-dose group animals were sacrificed after 
dosing on Day 2 due to severe toxicity. 
 
Clinical Signs 
Clinical observations were made at least twice daily during the dosing period and at 
least once on the day of sacrifice.  General veterinary examinations were conducted 
pretest and during Week 3 (control and low dose animals only). 
 
Treatment-related clinical signs were observed at ≥60 mg/kg/day.  Prior to sacrifice for 
humane reasons, mid- and high dose animals exhibited clinical signs of severe toxicity 
(e.g., hunched appearance, hypoactivity, ataxia, prostration, loose or soft stool, 
convulsions, and emesis).  No treatment-related clinical or veterinary examination 
findings were observed at 30 mg/kg/day. 
 
Body Weights 

Reference ID: 3718427



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

123 
 

Body weights were measured weekly. 
 
There were no treatment-related effects on body weight at 30 mg/kg/day.  Body weights 
at ≥60 mg/kg/day were not evaluated due to unscheduled sacrifice of these animals. 
 
Feed Consumption 
Food consumption was estimated daily by pairs of animals. 
 
Transient decreases in food consumption observed on a small subset of the treatment 
days at 30 mg/kg/day normalized by the end of the study.  Prior to sacrifice, treatment-
related decreases in food consumption occurred in mid- and high dose animals. 
 
Ophthalmoscopy 
Ophthalmological examinations were conducted pretest and during Week 3 (control and 
low dose animals only). 
 
There were no treatment-related ophthalmological findings. 
 
ECG 
Physical examinations (including measurement of heart rate [HR] and blood pressure 
[BP] and ECGs were conducted twice pretest and once during Week 4 (control and low 
dose animals only).  PR, QRS, and QT interval durations were determined, and QTc 
interval duration was calculated according to the method of Fridericia.   
 
In low-dose females, decreases in HR (-10% compared to predose) and BP (up to -17% 
compared to predose) occurred but were considered within normal variation in 
cynomolgus monkeys.  No treatment-related changes in ECG parameters were 
identified. 
 
Hematology 
Blood samples were collected twice pretest and once during Week 3/4 for evaluation of 
standard hematological and coagulation parameters.  When possible, samples were 
also collected from all animals sacrificed prior to scheduled termination. 
 
In a subset of mid- and high dose animals, treatment-related changes in samples 
collected prior to sacrifice included increased white blood cell (WBC) and neutrophil 
counts and decreased lymphocyte counts.  These changes occurred in animals that 
exhibited seizure activity.  The Applicant’s table below summarizes changes in mean 
neutrophil and lymphocyte counts. 
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Clinical Chemistry 
Samples were analyzed for standard clinical chemistry parameters. 
 
At 30 mg/kg/day, serum triglyceride levels were increased by 130% and 122% in males 
and females, respectively, compared to controls on Day 20.  An increased glucose level 
(231 mg/dL) was measured in a high dose male that exhibited seizure activity, as 
compared to the Week 3 control group mean (95.5 mg/dL).  In addition, one mid- and 
high dose female each had decreased serum glucose values in samples collected prior 
to sacrifice which may be due to decreased food consumption. 
 
Urinalysis 
Urinalysis was conducted for samples collected twice pretest and during Week 3/4. 
 
No treatment-related changes occurred. 
 
Gross Pathology 
High dose females were sacrificed and necropsied on Day 1.  High-dose males were 
sacrificed after 2 doses and necropsied on Day 2.  The mid-dose group was sacrificed 
after 3 doses and necropsied on Day 2.  Controls and the low-dose groups were 
sacrificed and necropsied during Week 5. 
 
Skin trauma related to seizures was observed macroscopically in two monkeys.   
 
Organ Weights 
At the scheduled terminal necropsy, weights of the following organs were determined 
and organ-to-body weight ratios (i.e., relative weights) were calculated for control and 
low dose animals only: adrenal glands, brain, epididymides, heart, kidneys, liver, lungs, 
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ovaries, pituitary gland, prostate gland, spleen, testes, thymus, thyroid gland/parathyroid 
glands, and uterus (plus cervix).  Organ weights of mid- and high dose animals were not 
evaluated. 
 
In low dose males, there were increased mean absolute and/or relative heart (up to 
+17%), liver (up to +16%), and pituitary gland (up to +17%) weights, and decreased 
mean absolute and/or relative lung (up to -25%), testes (up to -36%), and thymus (up to 
-40%) weights, as compared to controls.  In low dose females, there were increased 
mean absolute and/or relative thymus (up to +23%), thyroid gland (up to +66%), and 
uterus (up to +29%) weights, as compared to controls.  Changes in organ weights were 
attributed to biologic variation associated with age, body weight, and/or sexual maturity 
of males or the stage of menstrual cycle of females. 
 
Histopathology 
The Applicant’s table below identifies the tissues collected and preserved at necropsy. 
 

 
Organs/tissues collected from all monkeys and all gross findings were examined 
histopathologically. 
 
Adequate Battery:  Yes 
 
Peer Review:  Yes 
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Histological Findings: 
As summarized in the Applicant’s table below, treatment-related histopathological 
changes in mid- and high dose monkeys sacrificed prematurely were observed in the 
pancreas (minimal to mild vacuolar degeneration of acinar cells) and stomach (minimal 
to mild vacuolar degeneration of the glandular epithelium).  Skin trauma observed 
macroscopically was associated with minimal, focal hemorrhage.  In addition, minimal 
multifocal arteriolar degeneration in the heart and renal tubular dilatation were observed 
in a single male treated with 60 mg/kg/day.  These findings were considered potentially 
related to convulsions or due to associated stress, dehydration, and/or debilitation. 
 

 
 
In two low dose males, minimal or mild atrophy of the thymus (which correlated with 
decreased thymus weights) was considered consistent with physiologic involution and 
attributed to biologic variation.  This finding did not appear to be dose related (0/4 and 
1/4 males had thymic atrophy at 60 and 100 mg/kg/day, respectively).  In addition, this 
finding was observed in two female control animals. 
 
Special Evaluation 
None 
 
Toxicokinetics 
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Blood samples were collected from 1 to 24 h post-dosing on Days 0 and 27.  Samples 
were also collected from all animals (except for high dose females) sacrificed prior to 
scheduled termination, when possible.    Plasma samples were analyzed for SCH 
619734 and metabolite SCH 720881 concentrations. 
 
Systemic exposures to SCH 619734 and SCH 720881 increased with increasing dose.  
At 30 mg/kg/day, there was no evidence of SCH 619734 accumulation after 27 days.  
The ratio of AUC values for SCH 720881 on Day 27:Day 1 was 1.36.  Gender 
differences were not observed, and thus TK parameters were calculated for males and 
females combined.  Toxicokinetic parameters for SCH 619734 and SCH 720881 are 
shown in the Applicant’s tables below. 
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Dosing Solution Analysis 
Dosing solution samples were collected during Weeks 1/2 and 3/4 for concentration 
analysis.  Samples were collected during Week 1/2 for evaluation of homogeneity.    
The analytical assay results were acceptable.  The percent of nominal concentrations 
ranged from 96.8 to 99.5%. 
 
 
Study title:  Three-Month Oral (Gavage) Toxicity and Toxicokinetic Study of 
SCH 619734 in Cynomolgus Monkeys 
 

Study no.: 03098 
Study report location: EDR Section 4.2.3.2 

Conducting laboratory and location: Schering-Plough Research Institute 
Lafayette, NJ 07848 

Date of study initiation: January 30, 2004 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: SCH 619734 hydrochloride monohydrate, 

micronized, SZ-03-PHG-TX-001, 99.5%  
 
Key Study Findings 
In this three-month study, SCH 619734 produced no adverse treatment-related findings 
at any of the dose levels.  The NOAEL was 15 mg/kg/day. In the absence of treatment-
related findings, the target organ could not be identified. 
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Methods 
Doses: 1, 5, and 15 mg/kg/day 

Frequency of dosing: Daily 
Route of administration: Oral gavage 

Dose volume: 5 mL/kg 
Formulation/Vehicle: 0.4% (w/v) aqueous methylcellulose 

Species/Strain: Cynomolgus monkey (Macaca fascicularis) 
Number/Sex/Group: 4/sex/group 

Age: Juvenile to young adult 
Weight: Male: 2.8-4.4 kg; Female: 2.2-3.0 kg 

Satellite groups: None 
Unique study design: None 

Deviation from study protocol: Protocol deviations did not affect the quality or 
integrity of the study. 

 
Observations and Results 

Mortality 
Animals were observed at least once daily for viability. 
 
There was no mortality. 
 
Clinical Signs 
Clinical observations were made at least twice daily during the dosing period, and at 
least once on the day of sacrifice.  General veterinary examinations were conducted 
pretest and during Weeks 5 and 12.  An additional examination of the lymph nodes was 
conducted during Week 6.   
 
Based on findings observed prestudy and across the groups, there were no treatment-
related clinical signs. 
 
Body Weights 
Body weights were measured weekly. 
 
There were no treatment-related effects on body weight.   
 
Feed Consumption 
Food consumption was estimated daily by pairs of animals.  Food consumption was 
collected individually for animals when individually housed for at least 24 h. 
 
There were no treatment-related effects on food consumption. 
 
Ophthalmoscopy 
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Ophthalmological examinations were conducted pretest and during Weeks 5 and 12.   
 
There were no treatment-related findings. 
 
ECG 
Measurement of heart rate [HR] and blood pressure [BP] and ECGs were conducted 
twice pretest and once during Weeks 5 and 11.  PR, QRS, and QT interval durations 
were determined, and QTc interval duration was calculated according to the method of 
Fridericia.   
 
There were no test-compound related changes in BP, HR, or ECG parameters in 
females based on findings observed across groups, comparison to pretest values, 
and/or a lack of dose-response relationship.  In males treated with 5 mg/kg/day, HR, 
and systolic and mean arterial pressures were decreased relative to controls and/or 
pretest values.  However, this was not observed in high dose males and thus did not 
appear treatment-related.  There were no apparent test compound-related changes in 
ECG parameters in males. 
 
Hematology 
Blood samples were collected twice pretest and during Weeks 4 and 12 for evaluation 
of standard hematological and coagulation parameters. 
 
There were no apparent treatment-related changes. 
 
Clinical Chemistry 
Samples were analyzed for standard clinical chemistry parameters. 
 
There were no apparent treatment-related changes. 
 
Urinalysis 
Urinalysis was conducted for samples collected twice pretest and during Weeks 4 and 
12. 
 
There were no apparent treatment-related changes in urinalysis parameters. 
 
Gross Pathology 
All monkeys were necropsied at terminal sacrifice. 
 
There were no treatment-related findings.  Incidental findings included altered contents 
in the large intestines of one low-dose female and two mid-dose females.  This finding 
was not observed at the high dose. 
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Organ Weights 
At the scheduled terminal necropsy, weights of the following organs were determined 
and organ-to-body weight ratios (i.e., relative weights) were calculated: adrenal glands, 
brain, epididymides, heart, kidneys, liver, lungs, ovaries, pituitary gland, prostate gland, 
spleen, testes, thymus, thyroid gland/parathyroid glands, and uterus (plus cervix). 
 
In males, weights of reproductive tissues (testes, epididymides and prostate) varied 
among groups in a manner which was not dose-related.  This was attributed to 
peripubescent variation in juvenile monkeys.  Absolute and relative thymus weights 
were decreased in mid- and high dose males by up to 46% and 61% at these dose 
levels, respectively, compared to controls.  This was considered incidental based on a 
lack of histological correlates, a high level of variation commonly observed in this tissue 
in peripubescent monkeys, and given that the thymus weights are within the normal 
range of historical control weights at the testing facility.  Absolute and relative spleen 
weights were decreased at all doses (up to -14%, -18%, and -19%, respectively, in low-, 
mid-, and high dose groups, compared to controls).  There were no histological 
correlates for the increased spleen weights. 
 
In females, absolute and relative liver weights were increased at 15 mg/kg/day by up to 
19%, compared to controls.  Relative liver weights were increased by 13% and 16% at 1 
and 5 mg/kg/day, respectively.  In addition, increased mean absolute and relative 
thyroid weights occurred at 15 mg/kg/day (up to +89%, compared to controls).  This was 
due to an individual high dose female with a thyroid gland 3-4-fold greater than the other 
3 high dose animals.  Absolute and relative ovary and uterus weights were increased by 
up to 23% and 31% in these organs, respectively, in SCH 619734 treated animals 
compared to controls.  Changes in uterus and ovary weights were considered unrelated 
to treatment based upon the absence of a dose-relationship, variability in peripubescent 
animals, and given that weights were within the range of historical controls.  There were 
no histological correlates for any of the organ weight changes. 
 
Histopathology 
The Applicant’s table below identifies the tissues collected and preserved at necropsy. 
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Histopathological evaluation was performed on organs/tissues collected from all control 
and high dose animals, as well as gross findings. 
 
Adequate Battery:  Yes 
 
Peer Review:  Yes 
 
Histological Findings: 
 
Minimal to mild neutrophil infiltration of the mucosa occurred in the large intestine of one 
low- and two mid-dose females which were observed to have abnormal contents of the 
large intestine.  This correlated with increased bacterial rods in the intestinal lumen and 
abnormal stools which occurred predose and during the dosing period.  Based on 
clinical findings of abnormal stools prior to treatment and lack of findings in high dose 
females, these findings were considered unrelated to treatment with the test compound. 
 
Mild lung fibrosis and minimal peribronchial eosinophil infiltration occurred in a single 
mid- and high-dose male, respectively.  These findings were considered incidental 
findings that are common in monkeys and may be associated with previous infection by 
common lung mites.  Mild lung fibrosis also occurred in a single female control. 
 
Severe atrophy of the thymus occurred in a single low-dose female, but did not appear 
to be treatment-related based on a lack of findings in mid- and high dose animals. 
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Special Evaluation 
None 
 
Toxicokinetics 
Blood samples were collected from 1 to 24 h post-dosing on Days 0 and 62.  Plasma 
samples were analyzed for SCH 619734 concentrations. 
 
Systemic exposures to SCH 619734 increased in a greater than dose-proportional 
manner.  Exposures to SCH 619734 in the mid- and high dose groups were greater on 
Day 62 (accumulation ratios for Day 62:Day 1 AUC values ranged from 1.33-1.55).  No 
gender differences occurred.  Mean toxicokinetic parameters are presented in the 
Applicant’s table below. 
 

 
 
Dosing Solution Analysis 
Dosing solution samples were collected during Weeks 1, 4, and 11 for concentration 
analysis.  Dosing solution samples from the low and high dose groups were collected 
during Week 1 for evaluation of homogeneity.    The analytical assay results were 
acceptable.  The percent of nominal concentration ranged from 98.0 to 101%. 
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Study title:  A 39-Week Oral (Gavage) Toxicity and Toxicokinetic Study of 

SCH 619734 in the Cynomolgus Monkey 
 

Study no.: 03663 
Study report location: EDR Section 4 2 3 2 

Conducting laboratory and location: 

Date of study initiation: June 29, 2006 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: SCH 619734 hydrochloride monohydrate, 

parental grade, micronized, SZ-04-
619734-TX-005, 100.2%  

 
Key Study Findings 
Up to 30 mg/kg/day SCH 619734 did not produce any mortality or clinical signs.  
Although body weight gain from Week -1 to 39 was decreased by 59% (compared to 
controls) in high dose males, body weight gain was increased by up to 40% at the low- 
and mid-dose level indicating a lack of dose response.  Furthermore, there was a high 
level of variability in body weights across groups, and mean body weights of high dose 
males during Week 39 were only slightly lower than controls (<10% difference).  In 
males and females, there were dose-related increases in liver weights (compared to 
controls).  While histopathological examination indicated minimal focal necrosis in the 
liver of 3/4 high dose males, this finding (which did not occur in females) was 
characterized as focal and minimal, was reported to represent a common finding in 
laboratory monkeys, and there were no correlating changes in clinical chemistry 
parameters in males.  Minimal atrophy of the thymus occurred in 2/4 high dose males 
and females each, which correlated with decreased thymus weights in males only.  
Findings of mild and moderate atrophy of the thymus occurred in 2 low-dose males 
indicating a lack of dose-response, since atrophy at the high dose was characterized as 
minimal (i.e., less severe).  While histopathological examination of the thymus from mid 
dose males was not conducted, small thymus was not noted in this group during 
necropsy.  Based on the findings of this study, the NOAEL was considered to be 30 
mg/kg/day. 
 

Reference ID: 3718427

(b) (4)



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

135 
 

Methods 
Doses: 2.5, 15, and 30 mg/kg/day 

Frequency of dosing: Daily 
Route of administration: Oral gavage 

Dose volume: 5 mL/kg 
Formulation/Vehicle: 0.4% (w/v) aqueous methylcellulose 

Species/Strain: Monkey, Macaca fascicularis (Cynomolgus) 
Number/Sex/Group: 4/sex/group 

Age: Young adult (~2-5 years old) 
Weight: Male: 2.7-4.7 kg; Female: 2.2-2.7 kg 

Satellite groups: None 
Unique study design: None 

Deviation from study protocol: Protocol deviations did not affect the quality or 
integrity of the study. 

 
Observations and Results 

Mortality 
Animals were observed at least once daily for viability. 
 
There was no mortality. 
 
Clinical Signs 
Clinical observations were made at least twice daily.  Detailed examinations were 
conducted once prestudy, and weekly during the dosing period.  Veterinary 
examinations were conducted pretest and during Weeks 5, 24, and 39. 
 
No treatment-related clinical signs were observed. 
 
Body Weights 
Body weights were measured weekly. 
 
There did not appear to be any adverse treatment-related changes in body weight 
parameters.  In high dose males, body weight gain was decreased compared to controls 
(-59%).  However, body weight gain was increased by up to 40% (compared to controls) 
at the low- and mid-dose levels.  Differences in body weights were considered to be 
related to individual animal variability.  In females, body weight gain was higher in all 
treatment groups, compared to controls, but this did not occur in a dose-related manner. 
 
 Males (mg/kg/day) Females (mg/kg/day) 
 0 2.5 15 30 0 2.5 15 30 
BW (g) Week -1 3.83 3.43 3.25 3.83 2.50 2.48 2.53 2.55 
BW (g) Week 39 4.50 4.38 4.15 4.10 2.75 3.20 2.88 2.85 
BW (% control) Week 39 100% 97% 92% 91% 100% 116% 105% 104% 
BW gain (g) Week -1 to 39 0.68 0.95 0.90 0.28 0.25 0.73 0.35 0.30 
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BW gain (% control) Week -1 to 39 100% 140% 132% 41% 100% 292% 140% 120% 
 
Feed Consumption 
Food consumption was visually evaluated daily and signs of reduced appetite or 
inappetence were recorded. 
 
Reduced appetite was observed on a subset of days in all groups, including controls.  
While the incidences of reduced appetite occurred more frequently in SCH 619734-
treated males, there was no apparent dose relationship. 
 
Ophthalmoscopy 
Ophthalmological examinations were conducted pretest and during Week 38. 
 
There were no treatment-related changes. 
 
ECG 
ECG recordings were performed twice pretest and during Weeks 5, 24, and 38.  
Tracings were evaluated for rhythm, waveform morphologic (for P, QRS, and T wave), 
and apparent functional changes.  Standard intervals and wave duration (PR, QRS, and 
QT) were calculated for lead II.  QTc interval duration was calculated according to the 
method of Fridericia and RR was reported.  Heart rate [HR], blood pressure [BP], and 
body temperature were also measured. 
 
There were no treatment-related changes in ECG parameters, HR, BP or body 
temperature.  HR, ECG waveform morphology, and intervals were considered within 
normal limits.  Right ventricular conduction occurred in 1 control and high dose male 
each both pretest and during the study.  Given the occurrence prior to treatment and in 
the control group, this was not considered treatment-related.  In one mid-dose male, a 
single premature ventricular depolarization occurred during Week 38.  This was not 
considered treatment-related based on the isolated incidence in a single animal and a 
lack of findings at the high dose. 
 
Hematology 
Blood samples were collected twice pretest and during Weeks 12, 24, and 38 for 
evaluation of standard hematological parameters.  Prothrombin time and activated 
partial thromboplastin time were also determined. 
 
There were no treatment-related changes. 
 
Clinical Chemistry 
Samples were analyzed for standard clinical chemistry parameters. 
 

Reference ID: 3718427



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

137 
 

In high dose females, bilirubin levels were decreased relative to controls and prestudy 
values.  At Week 39, total bilirubin and indirect bilirubin were decreased by 34% and 
22%, respectively (compared to controls).  Direct bilirubin was 0.04 mg/dL in controls 
compared to values lower than the measurement range (0.01-0.02 mg/dL) in high dose 
females.  Triglyceride levels in high dose females were increased by 104% and 146% 
(compared to controls) during weeks 24 and 39.  The week 39 triglyceride values in low- 
and mid-dose females were also increased (+46% and +38%, respectively, compared to 
controls).  However, the increases in low- and mid-dose animals did not occur in a 
dose-related manner, and the values were similar to those measured in controls at other 
timepoints (including prestudy).  Overall, differences in clinical chemistry parameters 
were not considered to be treatment-related. 
 
Urinalysis 
Urinalysis was conducted for samples collected twice pretest and during Weeks 12, 24, 
and 38. 
 
There were no treatment-related changes. 
 
Gross Pathology 
At terminal sacrifice, necropsies (consisting of an external examination, including 
identification of all clinically recorded findings, and a detailed internal examination) were 
conducted on all animals. 
 
All macroscopic findings were considered incidental and unrelated to treatment. 
 
Organ Weights 
At the scheduled terminal necropsy, weights of the following organs were determined 
and: adrenal glands, brain, epididymides, heart, kidneys, liver, lungs, ovaries, pituitary 
gland, prostate gland, spleen, testes, thymus, thyroid gland/parathyroid glands, and 
uterus (plus cervix).  Organ-to-body weight ratios (i.e., relative weights) were calculated. 
 
In males, absolute thymus weights were decreased (compared to controls) by 28%, 
33%, and 38%, respectively, at 2.5, 15, and 30 mg/kg/day.  Relative thymus weights 
were decreased by 23%, 30%, and 31%, respectively, at the low-, mid-, and high doses, 
respectively.  At 15 mg/kg/day, absolute and relative liver weights were increased by 
14% and 24%, respectively.  At 30 mg/kg/day, absolute and relative liver weights were 
increased by 29% and 36%.  Absolute and relative epididymis weights were decreased 
by 23% and 20% (compared to controls), respectively, at 30 mg/kg/day. 
 
In females, there were dose-related increases in liver weights.  Absolute liver weights 
were increased (compared to controls) by 14%, 16%, and 26%, respectively, at 2.5, 15, 
and 30 mg/kg/day.  Relative liver weights were increased by 13% and 28% (compared 
to controls) at 15 and 30 mg/kg/day, respectively.  At 30 mg/kg/day, absolute and 
relative thyroid weights were decreased (compared to controls) by 31%. 

Reference ID: 3718427



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

138 
 

 
It was noted that there was a high level of variability of weights among animals, and any 
changes in weights were considered related to biological variation associated with age, 
body weight, and/or sexual maturity rather than treatment with the test compound. 
 
Histopathology 
The Applicant’s table below identifies the tissues collected and preserved at necropsy. 

 
 
All organs/tissues collected were processed for histopathological examination.  The 
slides were shipped to the Applicant for histopathological examination.  All 
organs/tissues from control and high dose animals and all gross findings were 
evaluated by the Applicant’s pathologist. 
 
Adequate Battery:  Yes 
 
Peer Review:  A peer review was performed by the Applicant. 
 
Histological Findings: 
 
In the liver, minimal focal necrosis occurred in 3/4 high dose males, compared to 0/4 
controls.  It is unknown whether this finding occurred in the livers of low- and mid-dose 
males, as livers from those treatment groups were not evaluated microscopically.  
However, this finding did not occur in females, was characterized as focal and minimal, 
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and was reported to represent a common finding in laboratory monkeys.  Furthermore, 
there were no correlating clinical chemistry findings in males indicative of liver injury. 
 
Histopathological findings of mild focal epicardial fibrosis, minimal atrophy, and 
moderate adipose tissue accumulation in the heart of a single mid-dose male correlated 
with a pale area observed macroscopically.  Based on the absence of this finding at the 
high dose, it appeared to be unrelated to treatment. 
 
Minimal atrophy of the thymus occurred in 2/4 high dose males and females each, 
compared to zero controls.  Findings of mild and moderate atrophy of the thymus 
occurred in 2 low-dose males indicating a lack of dose-response since atrophy at the 
high dose was characterized as minimal (i.e., less severe).  While histopathological 
examination of the thymus from mid dose males was not conducted, small thymus was 
not noted in this group during necropsy.  In regards to organ weights, decreased thymus 
weights occurred in males only.  
 
Special Evaluation 
None 
 
Toxicokinetics 
Blood samples were collected from 1 to 24 h post-dosing on Day 1 and during Week 30.  
Plasma samples were analyzed for SCH 619734 concentrations. 
 
Systemic exposures to SCH619734 increased in a less than dose-proportional manner.  
At 2.5 mg/kg/day, exposures were increased after repeated administration (ratio of AUC 
values on Day 204:Day 1 equal to 1.43).  The ratio of AUC values on Day 204:Day 1 
decreased with increasing dose, indicating no accumulation after repeat dosing with 30 
mg/kg/day.  There were no gender differences, and thus the TK parameters shown in 
the Applicant’s table below are for males and females combined. 
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7.4 Other Genetic Toxicity Studies 
Reviews of Study Nos. 03139, 08101, 08102, and 08190 are incorporated below from 
the pharmacology review of IND  dated August 14, 2013 (Tamal Chakraborti, 
Ph.D., DGIEP). 
 

Reference ID: 3718427

(b) (4)



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

153 
 

 

 

Reference ID: 3718427

          

              
             

            
               
               

               
                   
              

   

 

              
              

                
           

          

              
              

             
                

               
               

        

              
    

   

      

      

      

      

      

      

      

       

       
      

          

              
                 

                 
              



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

154 
 

 
 

 

Reference ID: 3718427

              
   

             
    

   

  
  

  

  

  

  

  

  

   
        

          

            

          
    

     
       

   
  

       
   

   
          

    



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

155 
 

  

Reference ID: 3718427

             
            
 

     
      

      
         

     
   
       

  
      

             

           

   
       

            
        

                   
              

               
          

                    
               

            

             

   

           

      
     

     
     
    

 
  

     
                  

 

                       
               

    

           





NDA 206500   Tracy L. Behrsing, Ph.D. 
 

157 
 

 
 

Reference ID: 3718427

 
 

 
 

  
 

 
 

  
  
 
   
 

 
 

     

   

   

      

      

  

      
  

    

     

 

 
 

 
 

 

 

    

    

    

    

    

    

    

  

  

  

   

  

  

   

  

  

  

            

 
 

 

 

 

 

 

 

 

 

     

      

  

 

 

 

 
 

 

 

 
 

  
 

 

 

 

 

 

 

 

 

 

    

   

 

 

 

 

 

 

 

 

 

   



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

158 
 

 

Reference ID: 3718427

          
   

   
     

       
   

  
       

   
   

        

    

 
      

 
         

     
   



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

159 
 

 

Reference ID: 3718427

  
 

    

     
 

     
   

               

              
 

    
 

       
            

           

        
  

          

      
   

 

    

      
     

            
  

      
    

        
                    

                 
      

                    
    

                        
   







NDA 206500   Tracy L. Behrsing, Ph.D. 
 

162 
 

 

8 Carcinogenicity 
Reviews of Study Nos. 03662 and 03361 are incorporated below from the 
pharmacology review of IND 72,754 dated May 9, 2012 (Tamal Chakraborti, Ph.D., 
DGIEP).  Also incorporated below is Attachment-4 (ECAC Meeting Minutes dated May 
2, 2012) to Dr. Chakraborti’s review. 
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9 Reproductive and Developmental Toxicology 

9.1 Fertility and Early Embryonic Development 
Reviews of Study Nos. 03117 and 05078 are incorporated below from the 
pharmacology review of IND  dated August 14, 2013 (Tamal Chakraborti, Ph.D., 
DGIEP).  Dr. Chakraborti’s review of Study No. 03117 also summarizes two exploratory, 
non-GLP studies (Study Nos. 03108 and 04283).  While not discussed in Dr. 
Chakraborti’s review, it is noted that in Study No. 03117, there was a transient decrease 
in body weight gain during the first few days of dosing in maternal animals administered 
10 mg/kg/day SCH 619734. 
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9.2 Embryonic Fetal Development 
Review of Study Nos. 03118 and 03119 are incorporated below from the pharmacology 
review of IND  dated August 14, 2013 (Tamal Chakraborti, Ph.D., DGIEP).  Dr. 
Chakraborti’s reviews of Studies 03118 and 03119 also summarize two exploratory, 
non-GLP studies (Study Nos. 03109 and 03110, respectively).  While not discussed in 
Dr. Chakraborti’s review, it is noted that in Study No. 03118, there was a decrement in 
body weight gain (compared to controls) over the gestation day (GD) 6 to 9 interval in 
female rats dosed at 15 mg/kg/day SCH 619734.  In addition, there was a slight 
decrease in food consumption over the GD 6 to 12 interval in females dosed at 15 
mg/kg/day SCH 619734. 
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9.3 Prenatal and Postnatal Development 
The review of Study No. 03120 is incorporated below from the pharmacology review of 
IND  dated August 14, 2013 (Tamal Chakraborti, Ph.D., DGIEP).  While not 
discussed in Dr. Chakraborti’s review, it is noted that in Study No. 03120, there were 
decreased body weights (compared to controls) in F1 pups in the 10 and 25 mg/kg/day 
SCH 619734 groups on postnatal day 1 (PND 1).  Body weight gain in F1 pups was 
reduced (compared to controls) in the 25 mg/kg/day group during the pre-weaning 
period (PND 1-21). 
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10 Special Toxicology Studies 
 
Local Tolerance (Intravenous, Intra-arterial, Intramuscular and Paravenous) Study of 
SCH 619734 in Male Rabbits (07398) 
 
Methods:  This study was conducted to evaluate the local irritation potential of SCH 
619734 IV solution (2 mg/mL) following four routes of administration.  IV injection was 
identified as the target route of administration, whereas the other routes (intra-arterial, 
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intramuscular, and paravenous) were considered as potential routes of mis-dosing.  
One group of male New Zealand white rabbits (n=9) was administered single IV and 
intramuscular injections (both 0.5 mL) of 1 mg SCH 619734.  A second set of male 
rabbits (n=9) was administered a single intra-arterial dose of 1 mg SCH 619734 (0.5 mL 
dose volume) and a single paravenous dose of 0.4 mg SCH 619734 (0.2 mL dose 
volume).  As a comparative control, contralateral sites were injected with 0.9% sodium 
chloride for injection.  Animals were observed for viability, clinical signs, and local 
irritation at dosing sites at least twice daily, with the exception of a single evaluation on 
the day of sacrifice.  Animals were sacrificed 1, 4, or 7 days after dosing and the 
injection sites and surrounding areas were examined histopathologically. 
 
Results:  There were no mortalities, treatment-related clinical signs, or observations of 
local tissue irritation at the dosing sites.  At necropsy, there were no treatment-related 
macroscopic findings for any route of administration.  Microscopic findings for the intra-
arterial route of administration were similar for the test article and control.  For the IV 
route of injection, minimal focal subcutaneous edema was observed in 2/3 SCH 619734 
treated rabbits on Day 4, while findings for the test article and control were similar on 
Days 1 and 7.  For the intramuscular route of administration, minimal acute (focal) 
necrosis and minimal hemorrhage were observed in 1/3 SCH 619734-injected rabbits 
on Day 1.  On Day 4, minimal to mild mixed inflammatory cell infiltration, minimal focal 
edema, and minimal to mild necrosis occurred at SCH 619734 intramuscular injection 
sites.  At the paravenous injection sites, SCH 619734-related findings included minimal 
mononuclear cell infiltration on Days 1 and 4 (3/3 and 2/3 rabbits, respectively), and 
mild or moderate focal edema on Day 4 (3/3 rabbits).  On Day 7, mild fibrosis was 
observed in 1/3 rabbits.  Limited findings for the IV and intramuscular routes of 
administration not observed in concurrent controls were considered common incidental 
findings, while findings for the paravenous route were concluded to be test-compound 
related.  Changes observed at intramuscular injection sites were reported to be 
consistent with findings observed previously in control rabbits in a study of a similar 
study design.  Thus, SCH 619734 was considered to be slightly more irritating when 
administered via paravenous injection, as compared to the concurrent saline control. 
     
Review of Study No. 06533 is incorporated below from the pharmacology review of IND 

 dated August 14, 2013 (Tamal Chakraborti, Ph.D., DGIEP). 
 

Reference ID: 3718427

(b) (4)



NDA 206500   Tracy L. Behrsing, Ph.D. 
 

226 
 

 

 
 
Review of Study No. 6000033 (Audited Draft Report) is incorporated below from the 
pharmacology review of IND 72,754 dated December 5, 2012 (Tamal Chakraborti, 
Ph.D., DGIEP).   
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11 Integrated Summary and Safety Evaluation 
Tesaro, Inc. is seeking approval to market rolapitant tablets for use in adult patients in 
combination with other antiemetic agents for the prevention of  delayed 
nausea and vomiting associated with initial and repeat courses of emetogenic cancer 
chemotherapy.  Rolapitant is a substance P / neurkokinin 1(NK-1) receptor antagonist, 
and the recommended dosage is 180 mg rolapitant (equivalent to 200 mg rolapitant 
hydrochloride) given orally.  Rolapitant can be administered prior to the initiation of each 
chemotherapy cycle, but at no less than 2 week intervals.  The Applicant has conducted 
pharmacology, pharmacokinetics/ADME/toxicokinetics, single- and repeat dose general 
toxicology, genotoxicity, carcinogenicity, reproductive and developmental toxicology, 
and special toxicology studies with rolapitant in support of the NDA. 
  
In radioligand binding assays, rolapitant (also known as SCH 619734) and metabolite 
SCH 720881 bind with high affinity to the human NK-1 receptor, and there were no 
significant affinities for other receptors, transporters, enzymes, and channels tested.  In 
vitro, rolapitant was shown to be a competitive antagonist as demonstrated through 
inhibition of NK-1 receptor agonist-mediated stimulation of calcium efflux.  In vivo, SCH 
619734 demonstrated antiemetic activity in an animal model of chemotherapy-induced 
emesis. 
 
In safety pharmacology studies, SCH 619734 did not produce any effects on 
respiratory, CNS, renal, or gastrointestinal parameters.  Although in vitro studies 
showed that SCH 619734 inhibited hERG channel current (IC50 = 1.05 µM) and 
shortened action potential duration in isolated canine cardiac purkinje fibers at 8.04 µM, 
the IC50 for hERG channel current inhibition represents at least a 278-fold exposure 
multiple over the free drug Cmax at the clinical dose.  Furthermore, SCH 619734 
produced no treatment-related changes in heart rate, blood pressure, ECG intervals, or 
ECG morphology in telemetered monkeys.  The IC50 for inhibition of hERG channel 
current by metabolite 720881 (5.8 µM) was higher than that of SCH 619734. 
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SCH 619734 was rapidly absorbed, with oral bioavailability of 47-71% in rats and higher 
in monkeys.  SCH 619734 and metabolite SCH 720881 exhibit high plasma protein 
binding (≥99%), and are distributed to the brain and highly brain tissue-bound in rats.  
SCH 619734 is extensively metabolized, with the primary routes of metabolism in rat 
and monkey being oxidation and glucuronidation.  Metabolite SCH 720881 (formed by 
oxidation of SCH 619734) is a major circulating metabolite in humans, rats, and 
monkeys.  Biliary excretion into the feces was the major route of elimination SCH 
619734 in rats and monkeys, and the half-life in rats and Cynomolgus monkeys was 
approximately 6 and 8 h, respectively.   In postpartum female rats dosed with 
radiolabelled drug, milk radioactivity concentrations were higher than the time point-
paired concentrations in blood and plasma samples from dams.  However, the Applicant 
estimated that based on an assumed average daily consumption of milk in nursing pups 
and the maximum milk radioactivity concentration, pup exposure was <1% of the orally 
administered dose.  In cultured human hepatocytes, SCH 619734 caused a 
concentration-dependent increase in CYP1A2 and CYP3A4/6 activity.  Evaluation of 
CYP3A4 induction through the PXR pathway showed maximum induction at 10 μM.  
SCH 619734 caused direct inhibition of CYP2B6, CYP2C9, CYP2C19, and CYP2D6 
with IC50 values of 13, 9.6, 8.7, and 7.1 µM, respectively; and, SCH 619734 was a 
competitive inhibitor of CYP2D6 with a Ki value of 3.4 µM.  SCH 619734 inhibited p-
Glycoprotein (Pgp) with an IC50 of 7.4 μM, and also inhibited the breast cancer 
resistance protein (BCRP) transporter with an IC50 of 0.172 μM (applying the corrected 
efflux ratio) or 4.55 µM using the B-A permeability coefficient. 
 
Comparison of exposures of rolapitant in animals relative to humans is complicated in 
several respects.  The half-lives of rolapitant and its major metabolite (SCH 720881) are 
markedly longer in humans (169-183 h for rolapitant) than in Cynomolgus monkeys and 
rats (6-8 h for rolapitant).  Furthermore, repeat-dose toxicology, carcinogenicity, and 
reproductive and developmental toxicity studies employed repeated daily dosing, 
whereas the recommended dosing regimen in humans is a single dose per treatment 
cycle.  Given differences in half-lives, the Applicant considered direct comparison of 
steady-state AUC0-24h values in animals to AUC0-∞ values following a single dose in 
humans to be misleading.  Thus, to allow for a comparison of cumulative total exposure 
in animals relative to the total exposure in humans over the same timeframe, the 
Applicant estimated animal “AUC Projected” values by multiplying the daily, steady-
state AUC0-24h values for SCH 619734 and metabolite SCH 720881 in animals by a 
factor of 21 days (or the total number of days of animal exposure for the embryofetal 
development studies).  The Applicant then compared “AUC Projected” values in animals 
to human AUC0-∞ values produced by the recommended single oral dose per treatment 
cycle for exposure comparisons.  Rather than using the Applicant’s approach, exposure 
multiples estimated on a body surface area basis (mg/m2) will be used for exposure 
comparison.   
 
In single dose oral toxicity studies, 500 and 300 mg/kg rolapitant hydrochloride in rats 
and mice, respectively, produced lethality or moribund condition.  A single 
intraperitoneal dose of 500 mg/kg rolapitant hydrochloride produced mortality in rats.  In 
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a single dose oral toxicity study in monkeys, 200 mg/kg rolapitant hydrochloride 
produced moribund condition.   
 
In rodents, rolapitant hydrochloride was tested in repeated dose oral toxicity studies up 
to 26-weeks in duration, and the liver and thyroid were identified as target organs.  In 3-
month toxicity studies in mice and rats, there were increased liver weights, 
hepatocellular hypertrophy, and increased CYP gene expression.  In a 3-month toxicity 
study in rats, increased thyroid weights and follicular cell hyperplasia occurred.  In the 
chronic 26-month oral toxicity study in which rats were treated with 25, 50, and 100 
mg/kg/day, there were dose-dependent increases in liver weights, which correlated with 
histopathological findings such as hepatocellular hypertrophy.   In the thyroid, the 
incidence of follicular cell hypertrophy was increased at all doses and relative thyroid 
weights were increased at the high dose.  Although a NOAEL was established in the 26-
week toxicity study, changes in the liver and thyroid appear to be related to the 
activation of drug metabolizing enzymes and may not be relevant to humans. 
 
In rats, treatment-related minimal vacuolation in the epididymis was observed in two 
toxicity studies with rolapitant hydrochloride.  In the 3-month toxicity study, the no 
observed effect level (NOEL) for this finding was 5 mg/kg/day; whereas this finding 
occurred at all dose levels in the 26-week study (≥25 mg/kg/day).  Overall, the observed 
vacuolation was not considered adverse since the changes were minimal and did not 
increase in severity with longer duration treatment.  In a reproductive and 
developmental toxicity study, male mating and fertility indices and early embryonic 
development were not affected by up to 100 mg/kg/day rolapitant hydrochloride 
(equivalent to 90 mg/kg/day rolapitant free base).  This dose is about 4.9 times the 
recommended human dose on a body surface area basis.  
 
Repeat-dose toxicity oral studies of rolapitant hydrochloride for up to 39-weeks in 
duration were conducted in monkeys.  In a 1-month study, doses of 60 and 100 
mg/kg/day produced severe toxicity which necessitated premature sacrifice of animals 
in these dose groups following 1-3 days of dosing.  In a 3-month study, there were no 
significant treatment-related effects at up to 15 mg/kg/day (the highest dose tested).  In 
the chronic 39-week oral toxicity study in Cynomolgus monkeys, the NOAEL was 
considered to be the highest dose tested (30 mg/kg/day rolapitant hydrochloride; 
equivalent to 27 mg/kg/day rolapitant free base).  This NOAEL is approximately 2.9 
times the recommended human dose on a body surface area basis. 
 
Incidences of convulsions were observed following administration of rolapitant 
hydrochloride in multiple species.  In mice, oral doses of ≥300 mg/kg/day and 
intraperitoneal doses of ≥125 mg/kg/day produced convulsions.  In rats, convulsions 
occurred following a single IP dose of 1000 mg/kg and in a single animal given 125 
mg/kg/day in a 3-month oral toxicity study.   In monkeys, there were incidences of 
convulsions in animals given a single oral dose of ≥100 mg/kg, 3 oral doses of 60 
mg/kg/day, and intravenous doses of 20 mg/kg/day.  While this finding occurred in acute 
and subchronic studies, there were no incidences of convulsions in chronic oral toxicity 
studies in rats and monkeys, or in two additional single-dose studies in monkeys with 
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100 mg/kg/day conducted to further investigate this finding.  In rats, there were no 
convulsions following treatment for 26-weeks at the highest dose tested (100 mg/kg/day 
rolapitant hydrochloride; equivalent to 90 mg/kg/day rolapitant free base).  This dose is 
approximately 4.9 times the recommended human dose on a body surface area basis.  
In the 39-week toxicity study in monkeys, the highest dose tested was the NOAEL (30 
mg/kg/day rolapitant hydrochloride, equivalent to 27 mg/kg/day free base).  This NOAEL 
is approximately 2.9 times the recommended human dose on a body surface area 
basis. 
 
Rolapitant hydrochloride was negative in the Ames test, chromosome aberration assay, 
and mouse bone marrow micronucleus assay.  In addition, metabolite SCH 720881 was 
negative in the Ames test and chromosome aberration assay.  In 2-year oral 
carcinogenicity studies in mice and rats, there were no statistically significant, 
treatment-related neoplastic findings at rolapitant hydrochloride doses up to 150 and 
100 mg/kg/day, respectively (equivalent to 135 and 90 mg/kg/day rolapitant free base, 
respectively). 
 
In an oral fertility and early embryonic development study in female rats, there was a 
transient decrease in body weight gain in maternal animals and increases in pre- and 
post-implantation losses at a rolapitant hydrochloride dose equivalent to 9 mg/kg/day 
rolapitant free base.  At rolapitant hydrochloride doses equivalent to ≥4.5 mg/kg/day 
rolapitant free base, there was a slight decrease in the number of corpora lutea and 
implantation sites.  In an oral fertility and early embryonic development study, male 
mating and fertility indices and early embryonic development were not affected at up to 
100 mg/kg/day rolapitant hydrochloride (equivalent to 90 mg/kg/day rolapitant free 
base).  In embryofetal development studies of rolapitant hydrochloride administered by 
oral gavage to rats and rabbits, there were no significant treatment-related effects on 
reproductive parameters or fetal external, visceral, or skeletal malformations at doses 
equivalent to up to 22.5 and 27 mg/kg/day rolapitant free base, respectively.  In an oral 
pre- and postnatal development study in rats, the NOAEL for F0 maternal toxicity was 
10 mg/kg/day rolapitant hydrochloride (equivalent to 9 mg/kg/day rolapitant free base) 
based on mortality/moribund condition, total litter loss, prolonged parturition, decreased 
gestation length, increased number of unaccounted-for implantation sites and effects on 
body weights and food consumption at 25 mg/kg/day. The NOAEL for offspring (F1) 
effects was 2.5 mg/kg/day rolapitant hydrochloride (equivalent to 2.25 mg/kg/day 
rolapitant free base) based on decreased postnatal survival and body weight gain at 25 
mg/kg/day, decreased pup body weights at 10 and 25 mg/kg/day, and effects on 
memory at 10 mg/kg/day. The NOAEL for the F2 generation was ≥10 mg/kg/day 
rolapitant hydrochloride (equivalent to ≥9 mg/kg/day rolapitant free base). 
 
In summary, rolapitant was adequately studied in nonclinical pharmacology and 
toxicology studies. From a nonclinical perspective, the NDA is approvable.  Specific 
recommendations for the label are provided in Section 1.3.3 (Labeling). 

12 Appendix/Attachments 

Reference ID: 3718427



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

TRACY L BEHRSING
03/19/2015

SUSHANTA K CHAKDER
03/19/2015

Reference ID: 3718427



Comments on N206500 Rolapitant

From  A. Jacobs, AD

Date: 3/9/15

1. I concur that there are no pharm/tox approval issues.

2. I have discussed my comments with the reviewer and supervisor and they will address them as 

appropriate.
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