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1 Executive Summary 

1.1 Recommendation 

 

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 3 (OCP/DCP3) 

has reviewed this NDA and found the application  acceptable from an OCP standpoint.  

Labeling comments need to be conveyed to the sponsor.   

 

In the original NDA submission, the sponsor proposed two manufacturing sites for 

commercial batch production.  One site in hat made the injectable emulsion 

batches used in the clinical studies including the pivotal BA/BE study has failed to pass 

the process inspection.  As for the alternative site in there was no in vivo 

bridging study conducted to support the manufacturing site change.  In addition, the 
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comparative in vitro release test included in the original NDA was inadequate and could 

not be used to bridge the formulation used in the pivotal BA/BE study and the 

formulation manufactured in the alternative site  

 

The clinical pharmacology related deficiencies identified in the Complete Response 

Letter are shown below. 

“You have not provided an adequate bridge between the to-be-marketed 

formulation manufactured at your alternative manufacturing facility (i.e., Hameln 

Pharmaceuticals GmbH) and the formulation utilized in your clinical trial 

submitted to support your application, which was manufactured at a different site 

(i.e., . 

 

You have not demonstrated the comparability between the products  

manufactured from the two sites (i.e.,  and 

) with adequate in vitro dissolution methods and 

comparable physicochemical properties. 

 

If you are not able to demonstrate the comparability with in vitro release data 

(see comments provided above under “Product Quality”), you need to conduct an 

in vivo BE study to support the alternative manufacturing facility.” 

 

In this resubmission, the data from in vitro release tests were deemed to be acceptable 

and can be used for a biowaiver to support the manufacturing site change.  Refer to the 

Biopharmaceutics Review.  Therefore, a biowaiver request for an in vivo BA/BE was 

granted and the formulations manufactured at different sites were adequately bridged.  

 

1.2 Phase IV Commitments 

1.2.1 Post-Marketing Requirement 

Recommended study: In vivo drug interaction study with a sensitive substrate of 

CYP2D6 to study the duration of CYP2D6 inhibition beyond 28 days after single dose 

administration of Varubi (rolapitant) intravenously.  The duration of the study should be 

long enough to demonstrate when the CYP2D6 inhibition is resolved.   

 

Rationale: Previous in vivo drug interaction study with a sensitive substrate of 

CYP2D6 (dextromethorphan) showed 2-fold increase in systemic exposure 

(AUC) to dextromethorphan 4 weeks after a single dose of rolapitant IV.  Thus, 

we recommend contraindicating CYP2D6 substrates with narrow therapeutic 

indices as concomitant medications.  The observed duration of inhibitory effects 

on CYP2D6 after a single dose of rolapitant is unexpected and the information is 

lacking to guide when a CYP2D6 substrate with a narrow therapeutic index may 

be introduced to patients after the completion of entire course chemotherapy with 

rolapitant administration. Therefore the study is needed to determine when the 
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patients can be prescribed a new medication that is a CYP2D6 substrate after 

finishing their chemotherapy.   

 

1.2.2 Post-Marketing Commitments 

Recommended study 1: In vitro studies to evaluate the inhibitory potential of Varubi 

(rolapitant) on MATE1 and OATP1B1 transporters and the IC50 values for each 

transporter  

 

Rationale:  The in vivo drug-drug interaction cannot be ruled out following IV 

administration of rolaptiant because IC50 was not determined in the in vitro 

studies for OATP1B1 and MATE1. 

 

1.3 Current Submission 

1.3.1 Relevant Regulatory History 

Tesaro submitted NDA 208399 for rolapitant IV originally on March 11, 2016 (SDN1). 

The resubmission (SDN 42) occurred on April 25, 2017 in response to the Complete 

Response (CR) Letter of January 11, 2017 for the original NDA.  

 

There is no new clinical pharmacology data in the resubmission.  The clinical 

pharmacology data supporting the changes in Varubi labeling were submitted in the 

original NDA submission (SDN1) for the IV formulation and from results of two PMC 

studies issued under NDA 206500 for oral Varubi.   All these clinical pharmacology data 

were reviewed by the Agency1  and communicated to the sponsor in the Complete 

Response Letter and Fulfilment of Postmarketing Commitment Letter issued under 

NDA206500 on June 30, 2017.  This review captures the proposed labeling changes for 

rolaptiant as the product label is for both oral and IV formulations.  Labeling revisions are 

ongoing. Please refer to the final approved labeling when available.   

1.3.2 Labeling Review 

1.3.2.1 Recommendation for labeling changes related to CYP2D6 inhibition 

Update DDI information related to CYP2D6 inhibition is applicable to both oral and IV 

formulations (Sections 4, 5, 7, and 12.3).   

 

An in vivo drug interaction study showed that the duration of CYP2D6 inhibition following 

single dose of rolapitant IV was at least four weeks (28 days) with the peak inhibition (3-

fold increase in AUC of dextromethorphan) occurring on Day 7 and Day 14 after 

rolapitant administration.  By Day 28 following rolapitant administration, the degree of 

CYP2D6 inhibition is similar to that on Day 1 (a 2-fold increase in dextromethorphan). 

                                                      
1 Clinical pharmacology review of NDA 208399 dated December 7, 2016 
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For details, refer to Clinical Pharmacology Review of original NDA 208399 for rolapitant 

IV filed in DARRTS on December 7, 2016. 

 

In the in vitro studies, rolapitant inhibited CYP2D6 by competitive inhibition and no time-

dependent inhibition was observed.  However, the Tmax of rolapitant IV is 30 minute 

(end of infusion).  Thus, the time course of CYP2D6 inhibition, i.e., peak inhibition 

occurring on Day 7 and Day 14 after dosing does not appear to be due to competitive 

inhibition by rolapitant.  The inhibition of CYP2D6 on Day 21 and Day 28 does not 

appear to be due to rolapitant either. It is unknown if there are any other mechanisms 

that may have contributed to the inhibition of CYP2D6.   

 

The prolonged inhibition does not appear to be caused by the active metabolite as the 

IC50 of CYP2D6 inhibition by SCH 720881 (M19) is > 10 µM.  The ratio of Cmax/Ki is 

0.06 assuming the IC50 is 10 uM with Ki of 5 uM (Ki=IC50/2).   

 

There were 11 other metabolites found in a mass balance study that were not detectable 

in plasma but detected in urine or feces.  Refer to the Clinical Pharmacology Review of 

the original NDA 206500 for oral rolapitant.  Because these metabolites were not 

detectable in the plasma, it is difficult to determine whether any of these metabolites 

contributed to the in vivo CYP2D6 inhibition. 

 

As such the Office of Clinical Pharmacology recommends following changes to the label 

regarding DDI with CYP2D6 substrates. Rolapitant is currently allowed to be given 

repeatedly at an interval no less than every two weeks.  This repeated dosing may result 

in additive inhibitory effect on CYP2D6 with an even longer period of inhibition.  Thus, 

CYP2D6 substrates with a narrow therapeutic index should be contraindicated during 

the entire course including multiple cycles of chemotherapy and at least 28 days from 

the last dose of rolapitant.  Before starting treatment with rolaptiant, the prescribers 

should consider whether patients require treatment with CYP2D6 substrates with a 

narrow therapeutic index.  If patients require these medications, use an alternative 

antiemetic to rolaptiant.  Otherwise, the prescriber should select medications that are not 

metabolized by CYP2D6.   

 

Similarly, CYP2D6 substrates other than those with a narrow therapeutic index should 

be avoided when rolapitant is used.  The prescribers should consult the prescribing 

information of CYP2D6 substrates to obtain further information about interactions with 

CYP2D6 inhibitors. 

 

1.3.2.2 Recommendation for the other changes in the proposed label  

The proposed clinical pharmacology related section of the labeling changes other than 

CYP2D6 inhibition are listed below:  
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1. Add new data obtained from IV formulation including ADME and DDI studies 

other than CYP2D6 inhibition using IV formulation (Sections 7 and 12.3).  DDI 

study results included in the label are: warfarin, sulfasalazine (a BCRP 

substrate), digoxin (a P-gp substrate), caffeine (a CYP1A2 substrate), 

omeprazole (a CYP2C19 substrate)  

 

Rationale for adding warfarin to Section 7 
The sponsor conducted a study to evaluate the effect of IV rolapitant on warfarin 

and found that no clinical significant changes in systemic exposures to S-warfarin 

(Clinical Pharmacology Review of IV rolapitant, NDA208399).  However, the 

change of INR was not measured.  Since warfarin is a narrow therapeutic index 

drug, the prescribers should monitoring INR changes when using rolapitant 

concomitantly with warfarin.   

  

2. Add drug interaction potential between IV or oral rolaptiant and renal and hepatic 

transporters (Section 12.3).  This is based on the study results from the two PMC 

studies. 
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1. EXECUTIVE SUMMARY 

Rolapitant is a substance P/neurokinin 1 (NK1) receptor antagonist indicated in combination 
with other antiemetic agents in adults for the prevention of delayed nausea and vomiting 
associated with initial and repeat courses of emetogenic cancer chemotherapy, including, but not 
limited to, highly emetogenic chemotherapy (CINV).  The oral tablet has been approved since 
2015.  In this original submission, the sponsor proposes a new emulsion formulation with 
globule size in the nanometer scale for intravenous infusion.  

The sponsor relied on the efficacy and safety findings of their own approved oral rolapitant for 
CINV.  The sponsor conducted a relative bioavailability (BA) study to establish a bridge 
between the proposed emulsion formulation and the approved oral tablet for efficacy.  This study 
showed that the systemic exposures (AUC0-inf and AUC0-120h) to rolapitant and its major active 
metabolite were comparable.    The Cmax from rolapitant IV administration was 1.9-fold that of 
oral rolapitant.  The sponsor conducted an additional phase 1 study in healthy subjects using 
doses higher than the proposed therapeutic dose to support the safety of high peak plasma 
concentrations following intravenous administration.   

The sponsor proposed two manufacturing sites for commercial batch production.  One site in 
that made the injectable emulsion batches used in the clinical studies including the 

pivotal BA/BE study in this NDA failed to meet the process inspection. Refer to Manufacturing 
Facility Reviewer’s final report.  As for the alternative site in there is no bridging 
study conducted to support the manufacturing site change.  According to the biopharmaceutics 
review, the comparative in vitro release test is inadequate by the FDA’s standard and cannot be 
used for a biowaiver for in vivo BA/BE study to support the manufacturing site change.  

1.1 Recommendations 
The Division of Clinical Pharmacology 3 has reviewed this application and found this NDA not 
acceptable from a clinical pharmacology perspective.  The proposed IV nano-emulsion has a 
complex dosage form.  Because of the change in manufacturing site, the sponsor needs to 
demonstrate that the IV batches made at the new site are comparable to those 
manufactured at the site with comparable physicochemical characteristics and in vitro 
dissolution profiles.  If the sponsor is unable to demonstrate the comparability between the 
products manufactured from the two sites with in vitro release data, then a new BE study is 
needed to support the site change. 

The key review issues with specific recommendations/comments are summarized below: 
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Review Issues Recommendations and Comments 
Bridge between the “to-be-
marketed” (TBM) and 
clinical trial formulations 

Lack of a bridge between TBM formulation manufactured at a new 
proposed site and the clinical trial formulation manufactured at a 
different site failed the process inspection. 
 
We recommend that the applicant demonstrates the comparability 
between the products manufactured from the two sites with 
adequate in vitro dissolution methods and comparable 
physicochemical properties.  If the applicant is not able to 
demonstrate the comparability with in vitro release data, we 
recommend the sponsor conduct an in vivo BE study to support a 
new site. 

Concomitant use of 
CYP2D6 substrates with 
single dose or repeated 
dose of rolapitant IV 

Labeling language needs to be updated when the product is 
deemed to be approvable.  

1.2 Post-Marketing Requirements and Commitments 
Not applicable at this review cycle. 

2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT 

2.1 Pharmacology and Clinical Pharmacokinetics 
Rolapitant is a substance P/neurokinin 1 (NK1) receptor antagonist indicated in combination 
with other antiemetic agents in adults for the prevention of delayed nausea and vomiting 
associated with initial and repeat courses of emetogenic cancer chemotherapy, including, but not 
limited to, highly emetogenic chemotherapy.  Chemotherapeutic agents exert their emetic 
stimulus via processes that involve the release of serotonin and substance P and subsequent 
activation of the 5-HT3 and NK1 receptors. The release of substance P is associated with delayed 
emesis induced by chemotherapy while serotonin is associated with acute emesis induced by 
chemotherapy. 

The clinical pharmacokinetics data are summarized below.  However, the readers should keep in 
mind that these data were generated from the IV batches manufactured at a site which failed to 
meet the process review.  Refer to Section 1 – Executive Summary.   In addition, the proposed 
IV formulation is a nano-emulsion.  The measured plasma concentrations represent total 
concentrations of rolapitant, i.e., sum of free (unbound), protein-bound, and rolapitant  

.  Refer to the discussion in Section 3.3.1 later in the review. 

Following a single intravenous dose administration of 185 mg rolapitant injectable emulsion to 
healthy subjects, the Cmax of rolapitant was reached at the end of infusion (i.e., 30 min) and 
mean Cmax was 1986 ng/mL (%CV:39%).  The mean terminal half-life following single 
intravenous dose of 185 mg of rolapitant is 161 hours. 
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A relative BA study between the proposed injectable emulsion and approved oral rolapitant 
tablet showed that the systemic exposures (AUC0-inf and AUC0-120h) to rolapitant and its major 
active metabolite met the bioequivalence criteria.  The Cmax from rolapitant IV administration 
was 1.9-fold that of oral rolapitant. The Cmax for the major active metabolite after 
administration of rolapitant tablet and the proposed emulsion met the bioequivalence criteria. 

 

2.2 Dosing and Therapeutic Individualization 

2.2.1 General dosing 
The proposed dosing regimen with rolapitant IV is shown below.  The proposed dose is 
presented as rolapitant   The dose of 166.5 mg rolapitant as  equivalent to 
185 mg rolapitant hydrochloride.   

 Day 1 Day 2 Day 3 Day 4
Prevention of Nausea and Vomiting Associated with Cisplatin-Based Highly Emetogenic Cancer
Chemotherapy 

VARUBI 
166.5 mg infused over 30 minutes; 
within 2 hours prior to initiation of 
chemotherapy  

None 

Dexamethasone 20 mg; 
30 min prior to initiation of chemotherapy 

8 mg twice 
daily 

8 mg twice 
daily 

8 mg twice 
daily 

5-HT3 

receptor 
antagonist 

See the prescribing information for the co- 
administered 5-HT3 receptor antagonist for 
appropriate dosing information.

None 

Prevention of Nausea and Vomiting Associated with Moderately Emetogenic Cancer Chemotherapy and 
Combinations of Anthracycline and Cyclophosphamide

VARUBI 
166.5 mg infused over 30 minutes;  
within 2 hours prior to initiation of
chemotherapy 

None 

Dexamethasone 20 mg; 
30 min prior to initiation of  chemotherapy None 

5-HT3 receptor 
antagonist 

See the prescribing information for the
co-administered 5-HT3 receptor antagonist for
appropriate dosing information. 

See the prescribing information for the 
co-administered 5-HT3 receptor antagonist 
for appropriate dosing information. 

Source Data:  Sponsor’s proposed product label 

Hereafter, the rolapitant dose refers to the  form unless otherwise specified since that was the 
designation used by the sponsor during their drug development. 

2.2.2 Therapeutic individualization 
Not applicable. 
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No clinical trial was conducted to assess the efficacy of rolapitant IV.  The sponsor is relying on 
the Agency’s findings of approved rolapitant oral tablets owned by the sponsor (Tesaro Inc.) as 

well.   The relative BA study results were summarized in Section 2.1. 

For the safety of higher Cmax with intravenous administration of the proposed formulation, the 
sponsor submitted additional safety information in the above phase 1 studies where subjects were 
exposed to doses higher than the proposed therapeutic dose.  The average exposure (Cmax) from 
the highest dose (300 mg) was twice the Cmax following single therapeutic dose (PR-11-5016-
C).  Defer to the Clinical Review for safety.  

3.2 General Pharmacology and Pharmacokinetic Characteristics 
The mechanism of action, absorption, distribution, metabolism, and excretion information can be 
found in the product label of approved rolapitant oral tablet (NDA 206500). 

Below is a brief summary of the PK characteristics specific to the single doses of the IV 
formulation.  For other details, refer to Section 0  

Review of Individual Studies including the results of a pivotal BA/BE study. 

Following a single dose administration of 185 mg rolapitant via 30 minute intravenous infusion 
to healthy subjects, the Cmax of rolapitant was reached at the end of infusion and mean Cmax 
was 1986 ng/mL (%CV:39%). The systemic exposures (Cmax and AUC) to rolapitant increased 
in a dose-proportional manner when the intravenous dose of rolapitant increased from 20 mg to 
200 mg and from 225 mg to 300 mg in two studies.  

Following various single intravenous dose levels ranging from 20 to 300 mg of rolapitant, the 
mean terminal half-life (t1/2) of rolapitant ranged from 135 to 205 hours and was independent of 
dose.  This is similar to that of single oral doses (4.5 to 180 mg,  of rolapitant which 
ranged from 169 to 183 hours.  Rolapitant is metabolized by CYP3A to form a major active 
metabolite SCH 720881 (M19). Refer to oral rolapitant product label. 

3.3 Clinical Pharmacology Review Questions 

3.3.1 To what extent does the available clinical pharmacology information provide pivotal or 
supportive evidence of effectiveness? 
The sponsor relied on the efficacy and safety findings of their own approved oral rolapitant for 
CINV. The efficacy of rolapitant IV formulation should be supported by the results from the 
pivotal BA/BE study (PR-11-5016-C) in which BE criteria are met for AUC between rolapitant 
IV and rolapitant oral.  

A relative BA study between the proposed emulsion formulation and approved oral rolapitant 
tablet showed that the systemic exposures (AUC0-inf and AUC0-120h) to rolapitant met 
bioequivalence criteria.  The Cmax from rolapitant IV administration was 1.9-fold that of oral 
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rolapitant.  In addition, the systemic exposure parameters of Cmax, AUC0-inf, AUC0-last, and 
AUC0-120 of the active metabolite, SCH 720881, from IV administration were comparable to 
those from oral administration in the pivotal BA/BE study.  For details, see Section 4.2.2 Pivotal 
BA/BE Study: PR-11-5016-C. 

Reviewer’s comment:  As noted in Section 4.1, the measured plasma concentrations of rolapitant 
represented the sum of free, protein-bound, and rolapitant .  Because 
the systemic exposures to major active metabolite from IV administration were comparable to 
those from oral administration using the approved tablets, it provided supportive evidence that 
rolapitant was released  into plasma following administration of the 
proposed emulsion to a comparable degree as that after the approved tablet.   

The sponsor proposed a manufacture site change in this NDA as discussed earlier in this review.  
As the formulation of this IV product is nano-emulsion,  Clinical Pharmacology Review Team 
does not believe that the sponsor can rely on the current relative BA/BE study alone for approval 
without adequate in vitro release data demonstrating comparability between the IV batches 
made in the new site  and those made in  

The safety and tolerability profile of rolapitant IV is supported by multiple studies in humans at 
both therapeutic and supra-therapeutic doses (PR-11-5012-C, PR-11-5016-C, PR-11-5021-C, 
and PR-11-5022-C).  Refer to Dr. Aisha Johnson’s Clinical Review for the safety of rolapitant 
IV. 

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

3.3.3 Is an alternative dosing regimen and/or management strategy required for 
subpopulations based on intrinsic factors? 
Not applicable. 

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

Since rolapitant nano-emulsion is administered by IV infusion, food-effect study is not 
conducted as food-drug interactions are not anticipated or applicable. 

Drug-drug interactions 

The effects of single dose rolapitant IV on CYP3A, 1A2, 2C9 and transporters (P-gp and BCRP) 
were evaluated.  The results are summarized below.  For details of the study results, refer to 4.2.1 
Drug-Drug Interaction Study: PR-11-5021-C. 
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week interval will result in additional CYP2D6 inhibition.  Thus, all CYP2D6 substrates should 
be avoided under this scenario.  According to oral rolapitant label, thioridazine is contraindicated 
and pimazole should be avoided.  These recommendations hold true for IV rolapitant as well.  
Currently there is no data indicating when these substrates may be re-started when rolapitant is 
discontinued. 

4. APPENDICES 

4.1. Summary of Bioanalytical Method Validation and Performance 
Rolapitant and its major metabolite SCH 0720881 (M19) were measured in plasma using a 
validated liquid-chromatographic-tandem mass spectrometric method (LC/MS/MS).  Validation 
methods (Studies KB-0006-RB-BV, KB-0010-RB-BV) were previously used to support NDA 
206500 for oral rolapitant and deemed to be acceptable.  Study KB-0008-RB-BL was used to 
evaluate the long-term storage (-20°C freezer) stability of rolapitant and its metabolite. 

Validation study KB-0006-RB-BV was used to support the assay in the pivotal relative BA/BE 
study PR-11-5016-C.  A summary of the in-study report of this BA/BE study is shown below. 
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Source data: Validation Report KB-0051-RB-BS-RPT-01 
 

Reviewer’s comment:  It is noteworthy that this method measured total concentrations of 
rolapitant, i.e., sum of free (unbound), protein-bound, and rolapitant  

.  

 

4.2. Review of Individual Studies 
 

4.2.1. Drug-Drug Interaction Study: PR-11-5021-C 

Reviewer’s comment:  This study evaluated the effect of rolapitant as a perpetrator on other 
drugs. 

Title: An Open Label, Single Dose, Three Part Study to Assess the Effects of Rolapitant (1.8 
mg/mL IV solution) on the Pharmacokinetics of Digoxin (P-gp); Sulfasalazine (BCRP); and the 
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Cooperstown Cocktail (Midazolam [CYP3A4], Omeprazole [CYP2C19], S-Warfarin [CYP2C9], 
Caffeine [CYP1A2], and Dextromethorphan [CYP2D6]) in Healthy Subjects. 

Study Design:  

This was an open-label, 3-part DDI study of orally administered P-gp substrate, BCRP substrate, 
and CYP probe substrates in the presence and absence of a single dose of rolapitant (IV, 30 
minute infusion) in healthy male and female subjects. This study was conducted in 3 independent 
parts: Part A, Part B, and Part C.  See section on treatment groups below for further details. 

Treatment Groups: 

Part A: Subjects received a single oral dose of 0.5 mg (2 × 0.25 mg tablets) digoxin during 
Period 1 and, after a ≥ 8-day washout period, a single oral dose of 0.5 mg digoxin at the end of a 
30 minute IV infusion of 166.5 mg (1.8 mg/mL) rolapitant IV in Period 2. 

 Period 1 (5 days) Washout  Period 2 (5 days) 
Digoxin PO (0.5 mg) X 1 ≥ 8 days X1  
Rolapitant   X1 
Summary table of the study design made by the reviewer 

 

PK blood sampling: Blood samples for digoxin were drawn on Day 1 of Period 1 predose (0 
hour) and at 0.25, 0.5, 0.75, 1, 1.5, 2, 6, 8, 24, 36, 48, 72, and 96 hours post digoxin dosing.  

Blood samples for digoxin and rolapitant IV PK evaluations were drawn on Day 1 of Period 2 at 
the following times: at pre-infusion, at the end of rolapitant IV infusion (0.5 hour for rolapitant 
IV and 0 hour [predose] digoxin), and at 0.25, 0.5, 0.75, 1, 1.5, 2, 6, 8, 24, 36, 48, 72, and 96 
hours post digoxin dosing. 

Reviewer’s comment:  The sampling time for rolapitant is acceptable as Part A of this study 
evaluated the effect of rolapitant on digoxin. 

Part B: Subjects received an oral dose of 500 mg of sulfasalazine on Day 1 and Day 13. On Day 
3, subjects were administered an oral dose of 500 mg sulfasalazine at the end of a 30 minute 
infusion of 166.5 mg (1.8 mg/mL) rolapitant IV. A 2-day washout period followed the Day 1 
dose; a 10-day washout period followed the Day 3 dose. 

 Day 1 Day 3 Washout Day 13 
Sulfasalazine PO (500 mg) X 1 X 1 ≥ 8 days X 1 
Rolapitant  X 1   
Summary table of the study design made by the reviewer 
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PK blood sampling: On Days 1 and 13, blood samples for the determination of plasma 
concentrations of sulfasalazine were collected predose (0 hour sulfasalazine), and at 0.25, 0.5, 
0.75, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, and 30 hours postdose.  

On Day 3, blood samples for the determination of plasma concentrations of sulfasalazine and 
rolapitant IV were collected at pre-infusion, at the end of rolapitant IV infusion (0.5 hour for 
rolapitant IV and 0 hour [predose] sulfasalazine), and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 12, 
16, 24, and 30 hours post dosing of sulfasalazine. 

Part C: Subjects received an oral dose of the Cooperstown cocktail (midazolam [3 mg], 
omeprazole [40 mg], S-warfarin [10 mg + 10 mg vitamin K], caffeine [200 mg], and 
dextromethorphan [30 mg]) on Days 1 and 14, and received an oral dose of Cooperstown 
cocktail at the end of a 30 minute infusion of 166.5 mg (1.8 mg/mL) rolapitant IV on Day 7. On 
Days 21, 28, and 35, subjects received an oral dose of 30 mg dextromethorphan alone. A 6-day 
washout period followed the Day 1 dose and a 7-day washout period followed the Day 7, 14, 21, 
and 28 doses. 

 Day 1 Day 7 Day 14 Day 21 Day 28 Day 35 
CC X 1 X 1 X 1    
DMX √ √ √ X 1 X 1 X 1 
Rolapitant  X 1     
√ DMX was given as part of the CC 
CC: Copperstown Cocktail; DMX: Dextromethorphan 
Summary table of the study design made by the reviewer

 

PK blood sampling: On Days 1 and 14, blood samples for the determination of plasma 
concentrations of Cooperstown cocktail probes were collected pre-dose (0 hour cocktail probes), 
and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 36, 48, 72, 96 and 120 hours postdose. On 
Day 7, blood samples for the determination of plasma concentrations of Cooperstown cocktail 
probes and rolapitant IV were collected at pre-infusion, at the end of rolapitant IV infusion (0.5 
hour for rolapitant IV and 0 hour [predose] cocktail probes), and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 
6, 8, 12, 16, 24, 36, 48, 72, 96 and 120 hours post the dosing of Cooperstown cocktail.  

On Days 21, 28 and 35, blood samples for the determination of plasma concentrations of 
dextromethorphan were collected pre-dose (0 hour dextromethorphan), and at 0.25, 0.5, 0.75, 1, 
1.5, 2, 3, 4, 6, 8, 12, 16, 24, 36, 48 and 72 hours post dextromethorphan dosing. 

Pharmacokinetic Results 

Part A: Effect on Digoxin, a P-gp transporter substrate 
 

Digoxin concentration-time profiles are shown below. 
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Figure 1. Mean (SD) Digoxin Plasma Concentration-Time Profile 

Linear Scale 

 
 

Descriptive Summary of the PK parameters of digoxin estimated by non-compartmental analysis 
is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the systemic exposures 
of digoxin is shown below.  

 

 

Statistical analysis of the effect of rolapitant and its active metabolite on the Tmax of digoxin 
using non-parametric analysis is shown below. 

 

Conclusions:  

• Co-administration of rolapitant IV with digoxin had no effect on digoxin systemic 
exposure (90% CIs for the ratios of geometric AUC0-last and AUC0-inf were within the 
0.80 to 1.25 range) or on Tmax. 

• 21% increase in digoxin Cmax was observed (90% CI for the ratio of geometric means: 
1.069 to 1.374). 

Reviewer’s comment:  Although the sponsor considered the 21% increase in Cmax of digoxin as 
clinically insignificant, the reviewer recommends cautionary language in the product label as 
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digoxin is a drug with narrow therapeutic index.  According to oral digoxin product label, for 
digoxin concentrations increased less than 50%, health care provider should “measure serum 
dioxin concentrations before initiating concomitant drugs.  Reduce digoxin dose by 
approximately 15% to 30% or by modifying the dosing frequency and continue monitoring.” 

 

Part B: Effect on sulfasalazine, a BCRP transporter substrate 
 
Sulfasalazine concentration-time profiles are shown below. 

Figure 2. Mean (SD) Sulfasalazine Plasma Concentration-Time Profile 

Linear Scale 
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Figure 3. Mean (SD) Sulfapyridine Plasma Concentration-Time Profile 

Linear Scale 

 
 

 

Descriptive Summary of the PK parameters of sulfasalazine and sulfapyridine estimated by non-
compartmental analysis is shown below. 
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Reference ID: 4023760
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Statistical analysis of the effect of rolapitant and its active metabolite on the systemic exposures 
of sulfasalazine and sulfapyridine is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the Tmax of 
sulfasalazine and sulfapyridine using non-parametric analysis is shown below. 

 

Conclusions:  

• Co-administration of rolapitant IV with sulfasalazine had no effect on sulfasalazine Day 3 
systemic exposure (90% CIs for the ratios of geometric mean of Cmax, AUC0-last, and 
AUC0-inf were all contained within 0.80 to 1.25) or on tmax. 

• A slight decrease in sulfasalazine Cmax (18%) and AUC0-last (11%) (but not AUC0-inf) 
was observed on Day 13 (Day 13 90% CI for the ratio of geometric means: 0.689 to 
0.968 and 0.773 to 1.022 for Cmax and AUC0-last, respectively); however, this effect is 
not considered clinically significant. 

• There was no effect on sulfapyridine systemic exposure on either Day 3 or Day 13. 

Reviewer’s comment:  This reviewer concurs with sponsor’s conclusions. 

Part C: Effect on midazolam (CYP3A), omeprazole (CYP2C19), S-warfarin (CYP2C9), 
caffeine (CYP1A2), and dextromethorphan (CYP2D6) 

 

Midazolam (3 mg), omeprazole (40 mg), warfarin (10 mg), caffeine (200 mg), and 
dextromethorphan (30 mg) were administered together as a cocktail regimen (Copperstown 
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Cocktail, CC).  Dextromethorphan was also administered alone 2, 3, and 4 weeks following 
single dose of rolapitant. 

Plasma concentrations of rolapitant and its active metabolite were measured.  However, the 
sampling time was only up to 120 hours.  Given that rolapitant has a long half-life, the PK 
parameters of AUC0-inf would not be estimated accurately with 120 hours sampling.  The 
estimates of Cmax and Tmax of the active metabolite would not be accurate either. 
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The mean concentration time profiles of rolapitant and its major active metabolite is shown 
below. 

Figure 4. Mean (SD) Rolapitant and Its Metabolite Plasma Concentration-Time Profiles 

Rolapitant 

Major Active Metabolite 
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Midazolam (CYP3A) 
 

Midazolam concentration-time profiles are shown below. 

Figure 5. Mean (SD) Midazolam Plasma Concentration-Time Profile 

Linear Scale 
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Figure 6. Mean (SD) 1’-Hydroxymidazolam Plasma Concentration-Time Profile 

Linear Scale 

 
 

Descriptive Summary of the PK parameters of midazolam and its metabolite estimated by non-
compartmental analysis is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the systemic exposures 
of midazolam and 1-hydroxymidazolam is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the Tmax of midazolam 
and 1-hydroxymidazolam using non-parametric analysis is shown below. 
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Conclusions:  

• Co-administration of rolapitant IV with the Cooperstown cocktail (containing 3 mg 
midazolam) on Day 7 resulted in a decrease in Cmax, AUC0-last, and AUC0-inf 
parameters by 14%, 19%, and 16%, respectively. This slight decrease was sustained 
through Day 14 (12%, 14%, and 14% decrease for Cmax, AUC0-last, and AUC0-inf). 

• There was no effect on 1-hydroxymidazolam systemic exposure on either Day 7 or Day 
14. 

Reviewer’s comment:  1-hydroxymidazolam systemic exposures increased in a small 
magnitude (< 10%) on Day 7 and Day 14 although the 90%CI for the geometric mean 
ratios were contained within the 80-125% bound.   

•  There was no effect on midazolam or 1’-hydroxymidazolam tmax following rolapitant 
IV co-administration. 

Omeprazole (CYP2C19) 
Omeprazole concentration-time profiles are shown below. 
 
Figure 7. Mean (SD) Omeprazole Plasma Concentration-Time Profile 

Linear Scale 
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Figure 8. Mean (SD) 5-Hydroxyomeprazole Plasma Concentration-Time Profile 

Linear Scale 

 
 

 

Descriptive Summary of the PK parameters of omeprazole and its metabolite estimated by non-
compartmental analysis is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the systemic exposures 
of omeprazole and 5-hydroxyomeprazole is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the Tmax of omeprazole 
and 5-hydroxyomeprazole using non-parametric analysis is shown below. 
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Conclusions:  

• Co-administration of rolapitant IV with the Cooperstown cocktail (containing 40 mg 
omeprazole) had no effect on the systemic exposure of omeprazole (90% CIs for the raios 
of geometric means of AUC0-last and AUC0-inf on Day 7 and Day 14 were all within 
the 0.80 to 1.25 range) or on tmax. 

• A marginal increase in omeprazole Cmax following rolapitant IV administration was 
noted (14% and 15% on Days 7 and 14, respectively; with 90% CI for the ratio of 
geometric means were 0.994 to 1.301 and 0.986 to 1.336, respectively). However, this 
increase is unlikely to be clinically significant. 

Reviewer’s comment: Concurred. 

 

Warfarin (CYP2C9) 
S-warfarin concentration-time profiles are shown below. 

 
Figure 9. Mean (SD) S-Warfarin Plasma Concentration-Time Profile 

Linear Scale 
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Figure 10. Mean (SD) 7-Hydroxyowarfarin Plasma Concentration-Time Profile 

Linear Scale 

 
 

 

Descriptive Summary of the PK parameters of S-Warfarin and its metabolite estimated by non-
compartmental analysis is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the systemic exposures 
of S-warfarin and 7-hydroxywarfarin is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the Tmax of warfarin 
and 7-hydroxywarfarin using non-parametric analysis is shown below. 
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Conclusions:  

• Co-administration of rolapitant IV with the Cooperstown cocktail (containing 10 mg S-
warfarin + 10 mg vitamin K) had no effect on Day 7 and Day 14 S-warfarin systemic 
exposure (90% CIs for Cmax and AUC0-last geometric LSM ratios were within the 0.80-
1.25 range; Day 14 AUC0-inf upper 90% CI limit = 1.254) or on tmax. 

• Co-administration of rolapitant IV with the Cooperstown cocktail (containing 10 mg S-
warfarin + 10 mg vitamin K) had no effect on Day 7 7-hydroxywarfarin Cmax, AUC0-
last, and AUC0-inf (90% CIs for geometric ratios of Cmax, AUC0-last, and AUC0-inf 
LSMs were all within the 0.80 to 1.25 range). 

• On Day 14, increases of 24%, 29%, and 29% were observed for 7-hydroxywarfarin 
Cmax, AUC0- last, and AUC0-inf parameters, however, these changes are not likely to 
be clinically significant. 

Reviewer’s comments: The reviewer disagrees with the sponsor’s conclusion.   

The AUC0-inf of warfarin on Day 7 and Day 14 were increased by 18% and 21%, 
respectively.  The 90%CI for the ratios was also shifted upwards and did not contain 1.  
Similar trend was observed on AUC0-last.  In addition, Cmax, AUC0-inf and AUC0-last of 
7-hydroxywarfarin were also elevated on Day 7 and continued to be elevated on Day 14.  In 
fact, the increase in exposures to 7-hydroxywarfarin on Day 14 was more than that on Day 7. 

In the original NDA for oral rolapitant, the sponsor conducted an in vivo DDI study using 
tolbutamide (CYP2C9 substrate) and found no interaction. 

No INR was measured in this study.  However, based upon the magnitude of changes in 
exposures to warfarin, the reviewer recommends monitoring INR when warfarin is co-
administered with rolapitant.   

Caffeine (CYP1A2) 
Caffeine concentration-time profiles are shown below. 

Reference ID: 4023760



Page 38 of 78 
 

Figure 11. Mean (SD) Caffeine Plasma Concentration-Time Profile 

Linear Scale 

 
 

Figure 12. Mean (SD) Paraxanthine Plasma Concentration-Time Profile 

Linear Scale 

 
 

 

Reference ID: 4023760



Page 39 of 78 
 

Descriptive Summary of the PK parameters of caffeine and its metabolite estimated by non-
compartmental analysis is shown below. 

 

Statistical analysis of the effect of rolapitant and its active metabolite on the systemic exposures 
of caffeine and paraxanthine is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the Tmax of caffeine 
and paraxanthine using non-parametric analysis is shown below. 
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Conclusions:  

Co-administration of rolapitant IV with the Cooperstown cocktail (containing 200 mg 
caffeine) had no effect on caffeine or paraxanthine systemic exposure. 

Reviewer’s comments: The reviewer concurs with the conclusion.   

 

Dextromethorphan (CYP2D6) 
 
Dextromethorphan (DMX) concentration-time profiles are shown below. 
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Figure 13. Mean (SD) Dextromethorphan Plasma Concentration-Time Profile 

Linear Scale 

 
 
Figure 14. Mean (SD) Dextrorphan Plasma Concentration-Time Profile 

Linear Scale 

 

 

Reference ID: 4023760



Page 43 of 78 
 

Descriptive Summary of the PK parameters of DMX and its metabolite estimated by non-
compartmental analysis is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the systemic exposures 
of DMX and its metabolite is shown below. 
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Statistical analysis of the effect of rolapitant and its active metabolite on the Tmax of DMX and 
dextrophan using non-parametric analysis is shown below. 
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Conclusions:  

• Co-administration of rolapitant IV with the Cooperstown cocktail (containing 30 mg 
dextromethorphan) on Day 7 resulted in a 2.2- and 2.1-fold increase in dextromethorphan 
AUC0- last and AUC0-inf, respectively, and in a 1.7-fold increase in Cmax. 

• When the Cooperstown cocktail was administered alone on Day 14 (7 days after 
rolapitant IV administration), dextromethorphan AUC0-last, AUC0-inf, and Cmax 
increased 3.4-, 3.2-, and 2.4-fold, respectively, compared with Cooperstown cocktail 
administration alone on Day 1. 

• Following rolapitant IV co-administration on Day 7, dextromethorphan systemic 
exposure was highest on Day 21 (3.4, 3.2-, and 2.7-fold increase in AUC0-last, AUC0-
inf, and Cmax geometric LSMs relative to baseline), and gradually decreased, but 
remained high through the last day of PK sampling (2.4-, 2.3-, and 2.0-fold increase on 
Day 35 AUC0-last, AUC0-inf, and Cmax geometric LSMs relative to baseline). 

• Dextrorphan systemic exposure (AUC) remained similar to baseline on all days (Days 7, 
14, 21, 28, and 35), but a mean Cmax decrease of 23% and 17% was noted on Day 14 
and Day 21, respectively. 

• In general, dextromethorphan and dextrorphan tmax were similar when 
dextromethorphan was administered alone or with rolapitant IV. At certain time points, 
however, a slight delay in dextromethorphan and dextrorphan tmax (median estimate < 1 
hour) were noted when the Cooperstown cocktail/dextromethorphan was administered 
following infusion with rolapitant IV relative to Cooperstown cocktail administration 
alone. 

• Statistical analysis by genotype status (extensive and intermediate metabolizer) showed a 
similar effect of rolapitant IV co-administration on dextromethorphan PK parameter data 
in each subgroup, although dextromethorphan PK exposure was lower in extensive 
metabolizer compared to the data in intermediate metabolizer. 

Reviewer’s comment:  The duration of CYP2D6 inhibition following single dose of rolapitant IV 
was at least four weeks with the peak inhibition occurring on Day 7 and Day 14 after rolapitant 
administration.  By Day 28 following rolapitant administration, the degree of CYP2D6 inhibition 
is similar to that on Day 1.  
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The prolonged inhibition does not appear to be caused by the active metabolite as the IC50 of 
CYP2D6 inhibition by SCH is > 10 uM.  The ratio of Cmax/Ki is 0.06 assuming the IC50 is 10 
uM with Ki of 5 uM (Ki=IC50/2).  Rolapitant does inhibit CYP2D6 by competitive inhibition.  
However, the Tmax of rolapitant IV is 30 minute.  Thus, the time course of CYP2D6 inhibition, 
i.e., peak inhibition occurring on Day 7 and Day 14 after dosing does not appear to be due to 
rolapitant.  

There were 11 other metabolites found in mass balance study that were not detectable in plasma 
but detected urine or feces.  Refer to Clin Pharm Review of the NDA for oral rolapitant.  
Because these metabolites were not detectable in the plasma, it is difficult to determine whether 
any of these metabolites contributed to the in vivo CYP2D6 inhibition. 

The impact of this result on the product labeling, including the oral rolapitant product will need 
to be addressed.  The concerns are two-fold:  

a) when the disallowed concomitant medications (prohibited or avoided) may be resumed in 
patients following a single dose of rolapitant. 

b) Rolapitant is currently allowed to be given repeatedly at an interval no less than every two 
weeks.  This repeated dosing may result in additive inhibitory effect on CYP2D6.  Whether 
CYP2D6 substrates should be allowed in the repeated dosing scenario needs to be addressed.   If 
they are not allowed, when they may be resumed also needs to be addressed. 

This part of the study was to evaluate the duration of CYP2D6 inhibition.   The sponsor proposes 
to use this information to fulfill the PMC requirement for the oral rolapitant NDA: 

2879-4 In vivo drug interaction study with a sensitive substrate of CYP2D6 to study the 
duration of CYP2D6 inhibition beyond 7 days after a single dose administration of Varubi 
(rolapitant)  

 

4.2.2. Pivotal BA/BE Study: PR-11-5016-C 

Reviewer’s comment:  Because the IV product used in this study was manufactured at a site 
which failed to meet the process inspection, the sponsor is required to conduct another relative 
BA/BE study using the final-to-marketed IV product manufactured at  

 a site proposed by the sponsor during the review cycle.  The results 
presented here from the pivotal study (PR-11-5016-C) cannot be used to support the approval.  
The data presented here are for information only. 

Title: An Open-label, Randomized, Pivotal, Bioequivalence Study of Oral And Intravenous 
Rolapitant. 
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Summary of PK Parameters  

The mean concentration-time profiles of rolapitant are shown below. 
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Figure 15. Mean Rolapitant Plasma Concentration-Time Profile 

Linear Scale 

 
Semi-Log Scale 
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The mean concentration-time profile of rolapitant in the first 24 hours is shown below. 

Figure 16. Mean Rolapitant Plasma Concentration-Time Profile – First 24 hours 

 
Red line represents IV administration, Blue line represents oral administration 
Plot created by the reviewer 

 

The mean concentration-time profile of the active metabolite is shown below. 
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Figure 17. Mean Active Metabolite SCH720881 Plasma Concentration-Time Profile 

Linear Scale 

 
Semi-Log Scale 
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 Descriptive summary of active metabolite PK parameters is shown below. 
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Bioequivalence analysis for the systemic exposure to rolapitant is shown below. 
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Bioequivalence analysis for the systemic exposure to the active metabolite is shown below. 
 

 
 
Conclusions 

Reference ID: 4023760



Page 57 of 78 
 

Rolapitant 185 mg IV infusion (Treatment B) met bioequivalence and thus is bioequivalent to 
200 mg rolapitant oral (Treatment A; 4 × 50 mg capsules) with 90% CIs of the ratio of mean 
geometric LSM of rolapitantAUC0-t and AUC0-∞ of rolapitant contained within 0.80 to 1.25.   
 
Reviewer’s comment:  The Cmax of rolapitant following IV administration is much higher than 
the reference product.  Refer to Medical Officer’s review of this NDA for the safety concern due 
to higher Cmax. 
 

4.2.3. Single and Multiple Ascending Dose Study: PR-11-5012-C 
Title: A Phase 1 Single Ascending and Multiple Ascending Dose Assessment of the Safety, 
Tolerability and Pharmacokinetics of Intravenous Rolapitant in Healthy Volunteers 

Study Design: open–label study of rolapitant administered as an IV infusion over 30 or 45 
minutes to healthy male and female subjects. Part 1 consisted of a SAD portion and Part 2 was a 
MAD portion. The parts were independent of each other; however, Part 2 was not initiated until 
Part 1 was completed. 

Treatment Groups: 

SAD: 20, 50, 100, 150, 185 and 200 mg infused over 30 minutes, 200 mg infused over 45 
minutes. 

MAD: 20, 40, and 60 mg infused over 30 minutes daily for 10 days. 

PK sampling: 

Part 1 SAD 

Blood samples were collected before start of infusion (0 hours) and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 
4, 6, 8, 12, 16, 24, 36, 48, 72, 120, 168, 240, 312, 384, 456 and 504 hours from the start of 
infusion. Additional blood samples were to be collected before infusion (0 hours) and at 3 and 6 
hours from the start of the infusion for qualitative assessment of rolapitant metabolites from 
subjects receiving the 50, 100 and 200 mg dose levels.  

Urine was also collected cumulatively for qualitative metabolite assessment before the start of 
the infusion, from start of the infusion to 3 hours and 3 to 6 hours from the start of the infusion (1 
sample collection per window) on Day 1. 

Reviewer’s comment:  the concentration of the parent drug and the active metabolite in the urine 
are low with many samples having concentrations < BLQ.  This is consistent with the findings 
that rolapitant is eliminated primarily through the hepatic/biliary route for the oral product.  
Thus, urinary concentrations of parent and the active metabolite were not presented in this 
review. 
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Part 2 MAD  

Blood samples were collected before start of infusion (0 hours) and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 
4, 6, 8, 12, 16 and 24 hours from the start of infusion on Day 1 and Day 10 and 36, 48, 72, 120, 
168 and 288 hours from the start of infusion on Day 10 only. In addition, PK blood samples for 
trough levels were to be collected before infusion on Days 3, 5 and 7. Additional blood samples 
were collected before infusion (0 hours) and at 3 and 6 hours from the start of infusion on Days 1 
and 10 for qualitative assessment of rolapitant metabolites from subjects receiving the 40 and 60 
mg dose levels.  

Urine was also collected cumulatively for qualitative metabolite assessment before the start of 
infusion, from start of the infusion to 3 hours and 3 to 6 hours from the start of the infusion (1 
sample per collection window) on Days 1 and 10 for the 40 and 60 mg dose levels. 

Reviewer’s comment:  the concentration of the parent drug and the active metabolite in the urine 
are low with many samples having concentrations < BLQ.  This is consistent with the findings 
that rolapitant is eliminated primarily through the hepatic/biliary route in the oral product.  
Thus, urinary concentrations of parent and the active metabolite were not presented in this 
review. 

 

Results: 

Part 1 SAD 
The concentration-time profiles following each dose are shown below.  
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Figure 19.  Mean (SD) Rolapitant Plasma Concentration - Time Profiles  

Linear Scale 

 
Semi-Log Scale 
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Table 3. Summary of Plasma Rolapitant Pharmacokinetic Parameters 
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Figure 20.  Mean (SD) SCH720881 Plasma Concentration - Time Profiles  

Linear Scale 

 
Semi-Log Scale 
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Table 4. Summary of Plasma Active Metabolite (SCH 720881) Pharmacokinetic 
Parameters 
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Part 2 MAD – Day 1 
Table 5.  Summary of Plasma Rolapitant Pharmacokinetic Parameters – Multiple 
Ascending Dose – Day 1 
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Table 6.  Summary of Plasma SCH720881 Pharmacokinetic Parameters – Multiple 
Ascending Dose – Day 1 

 

 

Reviewer’s comment:  The AUClast of the active metabolite in the above table represents AUC0-
24hr. 

 

Conclusions - SAD 

• Mean rolapitant Cmax, AUC0-24, AUC0-120, AUC0-last, and AUC0-inf increased in a 
dose proportional manner across the 20 to 200 mg dose range. 

• The mean rolapitant t½ ranged from 138 to 205 hours across the 20 to 200 mg dose 
range. 

• Single dose mean rolapitant total body CL and Vd were consistent across the 20 to 
200 mg dose range(mean CL 1.55 to 1.94 L/h and mean Vd 351 to 447 L). 

• Single dose SCH 720881 Cmax was approximately 5% to 8% that of rolapitant and 
median tmax ranged from 143 to 170 hours post rolapitant infusion. 
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• Mean SCH 720881 t½ ranged from 191 to 290 hours across the 20 to 200 mg single dose. 

 

Part 2 MAD – Day 10 
 
Rolapitant concentration-time profiles are shown below. 
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Figure 21.  Mean (SD) Rolapitant Plasma Concentration - Time Profiles – Day 10 

Linear Scale 

Semi-Log Scale 
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Table 7.  Summary of Plasma Rolapitant Pharmacokinetic Parameters – Multiple 
Ascending Doses – Day 10 

 

 

The major metabolite, SCH 720881 concentration-time profiles are shown below. 
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Figure 22.  Mean (SD) SCH 720881 Plasma Concentration - Time Profiles – Day 10 

Linear Scale 

 
Semi-Log Scale 
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Table 8.  Summary of Plasma SCH 720881 Pharmacokinetic Parameters – Multiple 
Ascending Dose – Day 10 

 

 

Conclusions - MAD 

• Mean rolapitant Cmax, AUC0-24, AUC0-120, AUC0-last, and AUC0-inf increased in a 
dose proportional manner across the 20, 40 and 60 mg QD doses. 

• Mean rolapitant Cmax following multiple doses (Day 10) was approximately 1.5- to 2.1 
fold higher than for single dose (Day 1). 

• Mean rolapitant t½ estimated after multiple daily doses ranged from 138 to 231 hours for 
the 20, 40 and 60 mg doses and was comparable to t½ estimated following single dose 
(Part 1 SAD).  

• Mean SCH 720881 t½ estimated after multiple daily doses ranged from 
189 to 314 hours for the 20, 40 and 60 mg doses and was also comparable to t½ estimated 
following single dose. 
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Reviewer’s comment:  It should be noted that rolapitant and its metabolite did not reach steady-
state with 10-day dosing.  It is expected to take ~5 weeks to reach steady-state based upon their 
terminal t1/2. 

4.2.4. Single Ascending Dose Study: PR-11-5022-C 
Title:  A Phase 1, 2-Part, Single Ascending Dose Assessment of the Safety, Tolerability, and 
Pharmacokinetics of Rolapitant Intravenous in Healthy Volunteers 

Study Design: This was a 2-part, open-label, SAD study of rolapitant IV administered as a 30-minute 
infusion to identify the maximum tolerated dose for safety. 

 

Treatment groups:  

 

PK samples: predose and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 36, 48, 72, 120, 168, 
240, 312, 384, 456, and 504 hours postdose. 
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Results 

The concentration-time profiles following each dose were shown below.  
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Figure 23.  Mean (SD) Rolapitant Plasma Concentration - Time Profiles  

Linear Scale 

 
Semi-Log Scale 
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Table 9. Summary of Plasma Rolapitant Pharmacokinetic Parameters 
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Figure 24.  Mean (SD) SCH720881 Plasma Concentration - Time Profiles  

Linear Scale 

 
Semi-Log Scale 
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Table 10. Summary of Plasma Active Metabolite (SCH 720881) Pharmacokinetic 
Parameters 
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Conclusions: 

• Mean rolapitant AUC0-24, AUC0-120, AUC0-last, and AUC0-inf increased in a dose 
proportional manner across the 225 to 300 mg dose range in Part 1 and Part 2 after a 
single dose. 

• Mean rolapitant Cmax appeared to increase in a dose proportional manner across the 225 
to 300 mg dose range, with slightly higher variability observed at 275 mg (47% in CV%). 

• The variability of rolapitant (%CV) was low to moderate for Cmax and AUC parameters 
and was consistent with results observed in previous oral dose studies of rolapitant. 

• Across Part 1 and Part 2, the mean rolapitant t½ ranged from 135 hours to 155 hours. 

• Single dose mean rolapitant total body CL and Vd were consistent across the 225 to 300 
mg dose range in Part 1 and Part 2 (mean CL ranged from 1.7 L/h to 2.0 L/h; mean Vd 
ranged from 294 L to 403 L. 

• The mean SCH 720881 Cmax after a single dose of rolapitant IV was similar across the 2 
parts of the study—approximately 4.5% to 6% that of rolapitant in Part 1 and 5.4% in 
Part 2. Across Part 1 and Part 2, the median SCH 720881 tmax ranged from 144 hours to 
169 hours. 

 

Reference ID: 4023760



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

ELIZABETH Y SHANG
12/06/2016

INSOOK KIM
12/06/2016

HAE YOUNG AHN
12/07/2016

Reference ID: 4023760




