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1. Introduction
This memo summarizes the discipline review findings and conclusions for the complete
response submitted for NDA 208399 on April 25, 2017. The reviewers have determined the
deficiencies identified in the original review cycle have been adequately addressed, and now
recommend approval. I concur. Refer to the Signatory Review by Dr. Shari Targum and the
discipline reviews from the original review cycle for detailed descriptions of the review issues
identified in the original application. This review focuses on the complete response.

2. Background
Rolapitant is a substance P/neurokinin 1 (NK1) receptor antagonist developed as an antiemetic
for chemotherapy induced nausea and vomting. Rolapitant oral tablets (VARUBI, NDA
206500) are already approved (9/1/2015), under a separate NDA number, for use in adults for
prevention of delayed nausea and vomiting associated with initial and repeat courses of
emetogenic cancer chemotherapy. The recommended oral dosage regimen is 180 mg,
administered 1-2 hours prior to the initiation of each chemotherapy cycle, but at no less than 2
week intervals.
NDA 208399, a 505(b)(1) application originally submitted on March 11, 2016, proposes a new
emulsion dosage form (globule size in the nanometer scale), for intravenous (IV) infusion, for
the same indication as the oral tablets. The proposed dose of the IV product is 166.5 mg
infused over 30 minutes within 2 hours prior to initiation of chemotherapy (on Day 1). The
applicant submitted a relative bioavailability (BA) study bridging the proposed new IV dosage
form and the currently approved oral tablet. The AUC0-inf and AUC0-120h of rolapitant and its
major active metabolite were comparable between the two products. The applicant addressed
the safety of the 1.9 fold higher Cmax associated with the IV product relative to oral dosage
form through a phase 1 study, in which healthy subjects were administered doses higher than
the proposed therapeutic dose.
A Complete Response letter was issued on January 11, 2017 because of the following
deficiencies, which are excerpted from the CR letter:
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3. Office of Pharmaceutical Quality
The Office of Pharmaceutical Quality (OPQ) has recommended approval. The OPQ reviewers
determined that the information on the drug product manufacturing and sterilization processes
utilized at (b) (4)
supported approval. The drug product quality is
controlled by its specification. The applicant has adequately addressed all drug product
manufacturing related issues cited in the CR letter. The drug product manufacturing facility
was acceptable from the Office of Process and Facilities. Based on the stability studies
provided 12-month of expiration dating period will be granted.
The in vitro drug release method (IVDR) and acceptance criteria were deemed acceptable, and
the applicant’s biowaiver request was accepted. Given that the biowaiver was granted, an
additional in vivo bioequivalence (BE) study is not needed to bridge the products. (The IV
product evaluated in the relative bioavailability study for the IV vs. oral product was
(b) (4)
manufactured at the originally proposed
site.)

4. Nonclinical Pharmacology/Toxicology
There were no outstanding pharmacology/toxicology issues that precluded approval in the first
review cycle. Although no new pharmacology/toxicology information was submitted in the
complete response, the applicant had completed the juvenile rat toxicity study it conducted to
fulfill its PREA PMR study for the oral rolapitant product, PMR 2879-1. Adverse effects on
sexual development and fertility were observed in this study, and the reviewers recommended
including the information in Section 8.4 Pediatrics of the label, as follows:
8.4 Pediatric Use
Safety and efficacy of VARUBI have not been established in pediatric patients.
In non-clinical studies, sexual development and fertility of juvenile rats (human
age equivalent of birth to 16 years) were affected following oral administration
of VARUBI, as described below in Juvenile Animal Toxicity Data.
Juvenile Animal Toxicity Data
In an oral juvenile toxicity study in rats, at rolapitant doses of 11.3, 22.5 and 45
mg/kg/day from postnatal (PND) Day 7 through PND 70 (equivalent human age
of newborn to 16 years), there was a delay in the attainment of balanopreputial
separation in males and an acceleration of the attainment of vaginal patency in
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females with rolapitant doses of 22.5 and 45 mg/kg/day (approximately 1.3 and
2.6 times, respectively, the recommended intravenous human dose on a body
surface area basis). Treated males and females were mated following a 2week wash-out period after the last dose. There were lower mean numbers of
implantation sites, corpora lutea, and mean number of viable embryos at 22.5
and 45 mg/kg/day (approximately 1.3 and 2.6 times, respectively, the
recommended intravenous human dose on a body surface area basis) when
compared to control.
Furthermore, given the consistency of the findings of reduced implantation and corpora lutea
observed in the juvenile animal study and the reproductive toxicity study conducted in adult
rats, the Maternal Health Team reviewers from the Division of Pediatric and Maternal Health
recommended that Section 8.3 Females and Males of Reproductive Potential of the label state:
8.3 Females and Males of Reproductive Potential
Infertility
Females
In animal fertility studies, rolapitant impaired the fertility in females in a
reversible fashion [see Nonclinical Toxicology (13.1)].

Section 17 Patient Counseling Information of the label was also revised to include the
following:
Infertility
Advise females of reproductive potential that VARUBI may impair fertility [see Use
in Specific Populations (8.3), Nonclinical Toxicology (13.1)].
See Section 10 Pediatrics of this review for a list of the PREA PMR studies, which include a
confirmatory intravenous GLP toxicology study in juvenile rats and a GLP segmented dosing
toxicology study in juvenile rats, which must be completed and submitted for FDA review
before proceeding with pediatric clinical trials. Review of the data will inform decisions
regarding whether it is safe to proceed with the pediatric clinical trials.

5.

Clinical Pharmacology

No new clinical pharmacology data were included in the April 25, 2017 resubmission. The
Office of Clinical Pharmacology/Division of Clinical Pharmacology 3 (OCP/DCP3) reviewed
this NDA and found the application acceptable from the OCP standpoint. The Clinical
Pharmacology reviewers concurred that an in vivo BE study to support marketing of the drug
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product manufactured at the
manufacturing site is not necessary, given that the
Biopharmaceutics reviewers determined the data submitted by the applicant supported
approval of their request for a biowaiver.
(b) (4)

As part of the first submission, the applicant submitted a study report for a drug-drug
interaction (DDI) study (PR-11-5021-C) that addressed concomitant use of rolapitant with
CYP2D6 substrates. FDA had already reviewed, in the oral rolapitant NDA, a single oral dose
rolapitant DDI study evaluating the impact on dextromethorphan levels out to 7 days, and
substantive elevation (3 fold) of dextromethorphan levels were sustained on Day 7. The oral
product’s approval letter included a PMC to evaluate the duration of CYP2D6 inhibition,
beyond Day 7. The results of a new DDI study that assessed effect of rolapitant IV and its
metabolite on CYP2D6 substrates submitted in the IV product NDA revealed a maximum 2.7fold increase in Cmax and 3.2-fold increase in dextromethorphan AUC two weeks after the coadministration. By Day 28, 4 weeks after co-administration, inhibition persisted, and the
magnitude was similar to that observed on Day 1.
The Clinical Pharmacology and Clinical reviewers considered whether these data justified a
contraindication for concomitant use of all CYP2D6-metabolized drugs vs. only those drugs
with narrow therapeutic index. They considered lists of drugs metabolized by CYP2D6 and
their safety profiles. The Clinical reviewer re-examined safety data from clinical trials to
identify evidence of a safety signal related to concomitant use of rolapitant with CYP2D6
substrates. Although no signal was identified, the reviewers acknowledged that the studies
were not specifically powered to answer this question. The reviewers ultimately concluded
they could only justify a contraindication limited to narrow therapeutic index drugs. Section 4
Contraindication, Section 5 Warning, and Section 17 Patient Counseling Information of the
label were revised to state the following:
4 CONTRAINDICATIONS
VARUBI is contraindicated in patients taking CYP2D6 substrates with a narrow
therapeutic index, such as thioridazine and pimozide. VARUBI can significantly
increase the plasma concentrations of thioridazine and pimozide, which may
result in QT prolongation and Torsades de Pointes [see Warnings and
Precautions (5.1)].
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5 WARNINGS AND PRECAUTIONS
5.1 Interaction with CYP2D6 Substrates
Rolapitant is a moderate inhibitor of CYP2D6. Exposure to
dextromethorphan, a CYP2D6 substrate, following a single dose of rolapitant
increased about 3-fold on Days 8 and Day 22. The inhibition of CYP2D6
persisted on Day 28 with a 2.3-fold increase in dextromethorphan
concentrations, the last time point measured. The inhibitory effect of rolapitant
on CYP2D6 is expected to persist beyond 28 days for an unknown duration
following administration of VARUBI [see Drug Interactions (7.1), Clinical
Pharmacology (12.3)].
Narrow Therapeutic Index Drugs (Thioridazine and Pimozide)
VARUBI is contraindicated in patients taking CYP2D6 substrates with a narrow
therapeutic index such as thioridazine and pimozide. Increased plasma
concentrations of thioridazine and pimozide are associated with serious and/or
life-threatening events of QT prolongation and Torsades de Pointes [see
Contraindications (4)].
Before starting treatment with VARUBI, consider whether patients require
treatment with thioridazine or pimozide. If patients require these drugs, use an
alternative antiemetic to VARUBI or an alternative to thioridazine or pimozide
that is not metabolized by CYP2D6.
Other Drugs
VARUBI can also increase plasma concentrations of other CYP2D6 substrates
for at least 28 days following administration of VARUBI and may result in
adverse reactions.
Before starting treatment with VARUBI, consult the prescribing information for
CYP2D6 substrates to obtain additional information about interactions with
CYP2D6 inhibitors.
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient
Information).
Drug Interactions
Advise patients to tell their healthcare provider when they start or stop taking
any concomitant medications. VARUBI is a moderate CYP2D6 inhibitor and
can increase plasma concentrations of CYP2D6 substrates [see
Contraindications (4), Warnings and Precautions (5.1), Drug Interactions (7.1)].
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Furthermore, the label was updated to include data from ADME and other DDI studies
(warfarin). Since warfarin is a narrow therapeutic index drug, the prescribers should monitor
INR changes when using rolapitant concomitantly with warfarin. For Sections 7.4 and 7.5
DDI with Warfarin and digoxin, a general reference to rolapitant was utilized, without
specifying oral or IV; however, for BCRP substrates (Section 7.3), a greater interaction was
observed with oral administration of rolapitant compared to IV (due to presence of BCRP
transporters in the gut). Therefore, Section 7.3 BCRP Substrates with Narrow Therapeutic
Index will specifically refer to the oral product.
A thorough QT (tQT) study was not required for the IV product. An oral rolapitant tQT study
was conducted to support its approval. The following information will be included in Section
12.2 Pharmacodynamics of the label to address the cardiac electrophysiological impact of the
IV product relative to oral product, in light of the higher Cmax associated with IV
administration:
Cardiac Electrophysiology
At an oral dose of 720 mg (4 times the recommended oral dose), VARUBI does
not prolong the QT interval to any clinically relevant extent. The maximum
rolapitant concentration after a single 720 mg dose of oral rolapitant was 30%
to 50% higher than that achieved with the recommended dose of 166.5 mg of
intravenous rolapitant.

An in vivo drug interaction evaluation will be required under 505(o) as a condition of approval,
as we have determined that an analysis of spontaneous postmarketing adverse events reported
under subsection 505(k)(1) of the FDCA will not be sufficient to assess a known serious risk
of drug interaction caused by the inhibition of CYP2D6 substrates after administration of
Varubi (rolapitant). Furthermore, the new pharmacovigilance system that FDA is required to
establish under section 505(k)(3) of the FDCA will not be sufficient to assess this serious risk.
Finally, we have determined that only a clinical trial (rather than a nonclinical or observational
study) will be sufficient to assess a known serious risk of drug interaction caused by the
inhibition of CYP2D6 substrates after administration of Varubi (rolapitant). The approval
letter will contain the following PMR:
3267-4

An in vivo drug interaction trial with a sensitive substrate of CYP2D6 to study
the duration of CYP2D6 inhibition beyond 28 days after a single dose
administration of Varubi (rolapitant) intravenously and document when
inhibition is resolved

The timetable in the letter will be:
Final Protocol Submission:
Trial Completion:
Final Report Submission:
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In addition, there will be a PMC in the approval letter, as follows:
3267-5

In vitro studies to evaluate the inhibitory potential of Varubi (rolapitant) on
MATE1 and OATP1B1 transporters and the IC50 values for each transporter

The timetable in the letter will be:
Final Protocol Submission:
Study/Trial Completion:
Final Report Submission:

05/2018
02/2019
04/2019

6. Clinical Microbiology
Not applicable.

7. Clinical/Statistical-Efficacy
This application relied on the prior evidence of effectiveness for oral rolapitant.

8. Safety
No new clinical trials were submitted as part of the current application. In the original
submission, the applicant submitted safety data from four phase 1 studies that enrolled healthy
subjects. The Clinical reviewers recommended the clinical data in the original submission
supported approval. The Clinical reviewer evaluated the safety update submitted in this
resubmission and stated that no new safety signal was identified. Her review states the
following regarding the PADER reviews for the last two quarters of 2016:
“4th Quarterly PADER
Reporting period 02 June 2016 to 01 September 2016
During this reporting period, there were (b) (4) individual doses of rolapitant oral
shipped patient accounts. The Applicant estimates that this is likely an
overestimate of the number of patients exposed to rolapitant oral as it is likely
that not all patients received the planned medication. There were sixteen (16)
15-Day Alert reports submitted during this period. There were thirteen (13)
cases with fatal outcome. For each of these cases, the Applicant reported that
despite their efforts only limited information is available which precluded a
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meaningful assessment of these cases. A review of the non-15 day adverse
events reported did not reveal any unexpected AEs in the population of
patients receiving chemotherapy.
5th Quarterly PADER
Reporting period 02 September 2016 to 01 December 2016
During this reporting period, there were (b) (4) individual doses of rolapitant oral
shipped patient accounts. The Applicant estimates that this is likely an
overestimate of the number of patients exposed to rolapitant oral as it is likely
that not all patients received the planned medication. There were twenty-four
(24) 15-Day Alert reports submitted for twenty-two (22) distinct cases during
this period. There were sixteen (16) cases with fatal outcome. For each of
these cases, the Applicant reported that despite their efforts only limited
information is available which precluded a meaningful assessment of these
cases. A review of the non-15 day adverse events reported did not reveal any
unexpected AEs in the population of patients receiving chemotherapy.”
The Clinical reviewer stated that there was little information provided in the 15 day reports
associated with fatal outcomes; it was impossible for her to identify a specific adverse event
that caused death and she could not attribute the deaths to study drug, given the paucity of
information. The patients had underlying malignancy and deaths could have been secondary
to cancer.
I evaluated the most recent PADER report from the most recent quarter (ending June 2017).
There were 42 reports (15 day) associated with fatal outcomes in that PADER. I reviewed the
reports and they were very similar in nature, in that they were reports from a specialty
pharmacy who had contacted the consumer about a refill and learned that the patient didn’t
need a refill as they had died. The reports state that the death occurred on an unknown date
and were from an unknown cause. The sponsor notes that multiple attempts at obtaining
additional information resulted in no further data. Below is a representative example of these
PADER reports:

These reports appear to merely reflect that a pharmacy or pharmacies is/are reporting every
time a refill isn’t completed because a patient (with cancer) died, and the increase from
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previous quarters could result from increased use of the product over time. I have discussed
this issue with the Deputy Director of Safety in DGIEP, and DGIEP will work with the
applicant to identify means for addressing this reporting issue and to increase the information
obtained at the time of receipt of these reports.
The Clinical reviewer has recommended approval this cycle.

I concur.

9. Advisory Committee Meeting
This application was not discussed at an Advisory committee meeting.

10.

Pediatrics

The Division of Pediatric and Maternal Health reviewers contributed to the labeling review.
They worked with the Pharmacology/Toxicology on appropriate content and placement of the
juvenile animal study results in the product label (see Section 4 Pharmacology/Toxicology
above). The reviewers also provided input on the content of the label, with regard to the
Pediatric and Labeling Rule Conversion.
This application triggers the requirement for a pediatric assessment under the Pediatric
Research and Equity Act (PREA), since the proposed drug product is a new dosage form of
rolapitant. Submission of pediatric studies will be deferred because the product is ready for
approval for use in adults and the pediatric studies have not been completed. The approval
letter will include the following pediatric studies as PMRs required under section 505B(a) of
the Federal Food, Drug, and Cosmetic Act:
3267-1

A confirmatory intravenous GLP toxicology study in juvenile rats
Final Report Submission:

3267-2

A GLP segmented dosing toxicology study in juvenile rats
Final Protocol Submission:
Study/Trial Completion:
Final Report Submission:

3267-3
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A phase 3, multicenter, randomized, double-blind, placebo-controlled study of
the safety, efficacy, and pharmacokinetics of Varubi (rolapitant) injectable
emulsion for the prevention of chemotherapy-induced nausea and vomiting
(CINV) in pediatric patients ages 0-17 years old
Final Protocol Submission:
Study/Trial Completion:
Final Report Submission:
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Note that the phase 3 pediatric study cannot be started until the juvenile toxicology study data
have submitted and reviewed by FDA. See Section 4 Pharmacology/Toxicology of this
review regarding the negative impact on sexual development and fertility observed in a juvenile
animal study utilizing oral rolapitant.

11.

Other Relevant Regulatory Issues

No financial disclosure issues were identified in the review of the original submission.

12.

Labeling

The proposed proprietary name, Varubi, was found acceptable by DMEPA.
The labeling recommendations of Division of Medical Policy Programs, Office of Prescription
Drug Promotion and Division of Medication Error Prevention and Analysis were incorporated
in the review of the final product label.

13.

Decision/Action/Risk Benefit Assessment

I concur with the reviewers’ recommendations to approve this application. The product is
already approved in an oral dosage form for the same indication, and there are no new safety
issues raised by the intravenous route of administration. Approval of this product provides
patients with an alternative route of administration if they are unable to swallow or prefer not
to take the oral dosage form. I concur with the labeling recommendations, and that the
labeling revisions are appropriate to mitigate the risk associated with co-administration of
rolapitant with CYP2D6 substrate drugs. I concur with the labeling revisions to address the
safety issues raised by the juvenile animal study, related to fertility and sexual development.
See earlier Sections of this review and the approval letter for the PMR’s (PREA and FDAAA)
and PMCs.
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