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1 Executive Summary 
 
Rolapitant is a substance P/neurokinin 1 (NK1) -receptor antagonist and is proposed for use by the 
sponsor for the prevention of  delayed nausea and vomiting associated with emetogenic 
cancer chemotherapy (CINV). The proposed dosage regimen is a single-dose administration of 180 
mg rolapitant at 1-2 hour prior to the initiation of chemotherapy cycle in combination with a 5-HT3 
receptor antagonist and a corticosteroid.  
 

1.1 Recommendations 
The Office of Clinical Pharmacology has reviewed the submission and found acceptable from a 
clinical pharmacology standpoint provided mutual agreement on the labeling languages is reached.  

1.2 Post-Marketing Commitments 
a. Recommended study: 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 
rolapitant 
 
Rationale: Rolapitant is a moderate CYP2D6 inhibitor with inhibitory effects observed on 7 days 
after a single dose administration.  The target patient population is cancer patients who will receive 
emetogenic chemotherapeutics and is likely to be on multiple other medications.  Especially 
rolapitant will be administered every 2-4 weeks depending on the number of and the interval 
between chemotherapy cycles over a course of therapy.  This PMC will be used to inform how long 
the inhibition of CYP2D6 enzyme lasts after a single dose administration of rolapitant as so to 
properly inform the labeling and to mitigate the potential risk with increased systemic exposure of 
concomitant CYP2D6 substrates.   
b. Recommended study: In vitro study to evaluate an inhibitory potential of rolapitant on 
OATP1B1 and OATP1B3   
 
Rationale: Inhibition of hepatic transporters, OATP1B1 and OATP1B3 can cause an increase in 
systemic exposure of OATP1B1 or OATP1B3 substrates such as statin.  The inhibitory potential of 
rolapitant on OATP1B1 and OATP1B3 was not evaluated to assess drug interaction potential. 
 
c. Recommended study: In vitro studies to evaluate an inhibitory potential of rolapitant on renal 
transporters i.e. organic cation transporter 2 (OCT2), multidrug and toxin extrusion (MATE) 
transporters organic anion transporter 1 (OAT1), and organic anion transporter 3 (OAT3)  
 
Rationale: Inhibition of renal transporters may lead to an increase in systemic exposure to 
concomitant drugs that are substrates of these transporters, which include but not limited to, 
metformin and cisplatin (OCT2 and MATEs), and methotrexate (OAT1, OAT3).  The inhibitory 
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potential of rolapitant on kidney transporters (OCT2, MATE1, MATE-2K, OAT1, and OAT3) was 
not evaluated to assess drug interaction potential. 
 

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings  
 
The clinical efficacy and safety of rolapitant was studied in combination with a standard of care i.e. 
a 5-HT3 antagonist and a corticosteroid and compared with placebo treatment which was also given 
with a standard of care.  The efficacy was evaluated based on the proportion of patients who had 
complete response (CR) i.e. no emesis, and no rescue medication over 120 hours in delayed (25-120 
h), acute (0-24 h) and overall (0-120 h) phases.  
 
Dose-Response Relationship 
Efficacy 
The proposed dose of 180 mg rolapitant was supported by a Phase 2 dose-finding study and three 
Phase 3 clinical trials where the efficacy and safety of rolapitant was evaluated with 180 mg dose.  

   In a Phase 2 trial in patients who received cisplatin-
based chemotherapy, there was a dose-dependent increase in the CR rate in the dose range from 9 
mg to 180 mg rolapitant.  Only 180 mg dose but not lower doses showed, significantly higher CR 
rates in delayed, overall, and acute phases compared to placebo treatment.   
In addition, within doses ranging from 4.5 mg to 180 mg, there was a dose-dependent increase in 
the NK1 receptor occupancy in the brain at 120 hours after single-dose administration of rolapitant.   
The proportion of patients with CR was significantly higher than that in placebo group in the 
delayed and overall phases in two phase 3 trials for highly emetogenic chemotherapy (P04832, 
P04833) and one phase 3 trial for moderately emetogenic chemotherapy (P04834).  On the other 
hand, a statistically significant increase in CR rate in the acute phase was shown only in P04832 but 
not in Studies P04833 and P04834.  For more details, see the Biostatistics Review. 
 
Safety  
Across clinical trials, nausea, anorexia, vomiting, fatigue, neutropenia and headache were the most 
frequently reported treatment-emergent adverse events (TEAE). 
No apparent dose-dependent increase in the incident of treatment-emergent adverse events was 
noted in the dose range from 9 mg to 180 mg in patients receiving cisplatin-based chemotherapy 
(n=90-91 per dose).  While doses higher than 180 mg were not studied in cancer patients, no serious 
adverse events were reported at 720 mg dose in healthy subjects (n=41) 1 and TEAEs were mostly 
mild in severity except one subject experienced moderate disorientation at 720 mg rolapitant.  See 
the Clinical Review by Dr. Johnson for thorough review of safety. 
 
Effects on the QT interval 
No significant effects on the QTc interval were observed after single dose administration of 720 mg 
rolapitant in a thorough QT study. 

                                                 
1 Study P0478:Through QT study 
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Table 1  the Point Estimates and the 90% CIs Corresponding to the Largest Upper Bounds 
for Rolapitant and the Largest Lower Bound for Moxifloxacin2)   

Treatment Time (h) ∆∆QTcF (ms) 90% CI (ms) 
Rolapitant 180 mg 1 1.3 (-1.5, 4.0) 
Rolapitant 720 mg 0 1.7 (-1.0, 4.4) 
Moxifloxacin 400 mg 1 10.4 (7.7, 13.2) 

 
Pharmacokinetic/Biopharmaceutics Properties 
Pharmacokinetics 
The PK of rolapitant and the effects of rolapitant on other drugs were mainly studied after single-
dose administration of rolapitant consistent with the proposed dosage regimen.  In efficacy trials, 
rolapitant was administered once every 2-4 weeks with a median interval of 21 days depending on 
the chemotherapy regimen.  The dosing interval of less 2 weeks was not studied in cancer patients.  
 
The pharmacokinetics of rolapitant is characterized by a large apparent volume of distribution with 
plasma concentrations measurable at a month after a single-dose administration.  Upon oral 
administration, the peak plasma concentration of rolapitant is achieved around 4 hours.  Once 
absorbed, rolapitant is slowly eliminated from the circulation with mean elimination half-life of 
about 7 days. The systemic exposure (AUC0-120) over 120 hours, during which the efficacy of 
rolapitant was evaluated, is about 40% of total systemic exposure (AUC0-inf).  In cancer patients the 
apparent total clearance (CL/F) and volume of distribution (Vd/F) is estimated to be 0.96 L/h and 
387 L, respectively by a population PK analysis. Rolapitant is highly protein bound (>99%) and is 
metabolized to multiple metabolites mainly by CYP3A4.  A metabolite, M19 (SCH720881) is a 
major circulating active metabolite while other metabolites were measurable only in urine or feces 
but not in plasma.  Rolapitant is mainly excreted via hepatic/biliary route.  In a mass balance study, 
73% and 14% of the administered dose was excreted in feces and urine, respectively and unchanged 
rolapitant was not found in urine while it was predominant in feces.     
 
The to-be-marketed formulation i.e. 90 mg rolapitant tablet was bioequivalent to the formulation 
used in phase 3 clinical trials i.e. 45 mg rolapitant capsules.  See the review of Biopharmaceutics by 
Dr. Peng for more details. 
 
Specific Population 

No dosage adjustment for patients with mild to moderate hepatic or renal impairment is deemed 
necessary based on no significant effects of mild to moderate hepatic or renal impairment on 
systemic exposure to rolapitant.   

 

Patients with severe hepatic impairment or renal impairment 

PK or safety for rolapitant was not evaluated in patients with severe hepatic impairment (HI) or is 
insufficient in patients with severe renal impairment (RI)(n=1).  In healthy subjects no remarkable 
safety issues were identified after a single-dose administration of 720 mg rolapitant3 at which the 
Cmax and AUC were 3.3-fold and 3.9-fold higher than those at 180 mg.  It seems less than likely 
                                                 
2 IRT-QT review of the thorough QT study; IND 72,754 SDN076 dated 11/05/2010 
3 Supratherapeutic dose in the thorough QT study (Study P0478)   
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that after a single-dose rolapitant (no repeat dose), the systemic exposure of rolapitant in severe HI 
or RI patients would exceed the systemic exposure observed at 720 mg.  Nevertheless, considering 
a long half-life of rolapitant and possible decrease in clearance of rolapitant in severe HI or RI 
patients, potentially high plasma concentrations cannot be ruled out in patients with severe RI or HI 
due to accumulation after repeated dosing especially with shorter chemotherapy interval.   

 

Drug Interactions 

Effects of other drugs on rolapitant 
Rolapitant is a substrate of CYP3A4.  Rolapitant is not recommended in patients who are on a 
strong CYP3A4 inducer such as rifampin for the potential loss of efficacy due to a significant 
decrease in systemic exposure i.e. AUC decreased by 87% with concurrent rifampin.   
Concurrent ketoconazole, a strong CYP3A4 inhibitor did not significantly affect systemic exposure 
to rolapitant.   

In vitro studies suggest that rolapitant is not a substrate of P-glycoprotein, OATP1B1 and 
OATP1B3.   

 

Effects of rolapitant on other drugs4 

CYP2D6 substrate 

Rolapitant is a moderate inhibitor of CYP2D6 based on a clinical drug interaction study.  Notably 
an inhibitory effect of rolapitant on CYP2D6 was observed even on Day 7 after a single-dose 
administration of rolapitant to the comparable extent to the inhibition observed on Day 1.  The 
inhibition of CYP2D6 was not studied beyond 7 days after rolapitant administration (Table 1). 

Substrates of efflux transporters, BCRP and P-gp 

Rolapitant is an inhibitor of breast-cancer-resistance-protein (BCRP) and P-glycoprotein (P-gp).  
Concomitant rolapitant increased the systemic exposure to sulfasalazine, a substrate of BCRP by 
2.3-fold on Day 1 and the inhibitory effect was decreased on Day 7.   

When co-administered with rolapitant, mean Cmax of digoxin, a substrate of P-gp was 70% higher 
than that without rolapitant. 

CYP3A4 

Rolapitant is not an inhibitor or an inducer of CYP3A4. In a clinical drug interaction study, a 
single-dose rolapitant did not significantly affect the PK of midazolam over 10 days.   

Dosage adjustment is not necessary for dexamethasone and granisetron which were used in 
combination with rolapitant for efficacy.  Rolapitant did not significantly affect the PK of 

                                                 
4 A potential drug interaction was studied at two time points after single-dose administration of 180 mg rolapitant by evaluating PK 
of a substrate drug on Day 1 as well as on Day 7 after co-administration with rolapitant on Day 1.  The PK of a substrate drug was 
compared with that after administration of substrate alone before rolapitant administration in a fixed-sequence, cross-over study.   
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dexamethasone.  A significant effect of rolapitant on the PK of granisetron, a CYP3A4 substrate is 
not expected5. 

Other CYP enzymes 

No clinically significant effects of rolapitant were seen on the PK of efavirenz (CYP2B6 substrate), 
repaglinide (CYP2C8 substrate), and tolbutamide (CYP2C9 substrate). Rolapitant slightly increased 
mean Cmax of omeprazole (CYP2C19 substrate) by 44% and 38%, on Day 1 or Day 7, 
respectively.   

In vitro studies suggest that rolapitant is not an inhibitor of CYP1A2 and CYP2E1.  A significant 
drug interaction via an inhibition of CYP2A6 appears unlikely based on no significant effects of 
rolapitant on substrates of CYP enzymes for which IC50 values were similar to that for CYP2A6.  

 

Table 2 Summary of significant effects of rolapitant on systemic exposure to concomitant drugs 

 

 

2 Question-Based Review 

2.1 General Attributes of the drug 

2.1.1 What is pertinent regulatory background contributes to the current assessment of the 
clinical pharmacology of rolapitant? 
 
Rolapitant is a new molecular entity and a substance P/neurokinin 1 (NK1) receptor antagonist. 
 
EMEND (aprepitant for oral administration and fosaprepitant for intravenous injection) is the first 
NK1 receptor antagonist approved for chemotherapy induced nausea and vomiting.  AKYNZEO, a 
fixed dose combination product of netupitant, NK1 receptor antagonist and palonosetron, 5-HT3 
antagonist was approved in October, 2015.   

2.1.2 What are the highlights of the chemistry and physical-chemical properties of 
rolapitant, and the formulation of the drug product? 
 

                                                 
5  Package Insert for Granisetron Hydrochloride 
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PK study.  Phase 1 PK studies for comparison were done in a fixed-sequence cross-over manner for 
clinical drug interaction studies due to a prolonged half-life of rolapitant.  
 

Table 4 Dosage regimens of co-administered dexamethasone and 5-HT3 receptor antagonist in 
the clinical trials 

Study  5-HT3 antagonist b Dexamethasone 
P4832 
P4833 

HEC Intravenous 10 mcg/kg granisetron on 
Day 1 

Oral 20 mg on Day 1, 
8 mg b.i.d. on Days 2-4 

P4834 MEC Oral 2 mg granisetron on Days 1-3 Oral 20 mg on Day 1 only 

P4351a 

 
HEC Intravenous 32 mg ondansetron on 

Day 1 
Oral 20 mg on Day 1, 
8 mg b.i.d. on Days 2-4 

a phase 2 trial 
b approved regimen 

2.2.2 What is the basis for selecting the endpoints in clinical pharmacology and 
clinical studies? 
 
The clinical efficacy was evaluated based on the proportion of patients who had a complete 
response (CR) (defined as no emesis, no rescue medication) over 0-24 h (acute phase), 25-120 h 
(delayed phase) and 0-120 h (overall phase) post chemotherapy. 
 
Other efficacy endpoints such as time to first emetic episode, time to first rescue medication, time 
to treatment failure (based on time to the first emetic episode or time to the first rescue medication, 
whichever occurs first) were also evaluated.  
 
In a phase 1 pharmacodynamics study, the NK1-receptor occupancy in the brain was explored in a 
Positron Emission Tomography (PET) study using a labeled tracer.  
 

2.2.3 Are the active moieties in the plasma appropriately identified and measured to 
assess pharmacokinetic parameters? 
 
Yes.  Rolapitant and its major active metabolite were identified and measured using a validated 
bioanalytical assay methods. See Section 2.6 for more details. 

2.2.4 Exposure-Response Evaluation 

2.2.4.1 Is the proposed dose of 180 mg appropriate?   

 
Dose-response relationship 
The dose-response relationship was explored in a phase 2 trial (P4351) in the range from 9 mg to 
180 mg rolapitant (equivalent to 10 mg to 200 mg rolapitant HCl).  In patients received > 70 mg/m2 
cisplatin-based chemotherapy, there was a dose-dependent increase in the complete response rate 
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Phase 3 trials 
In phase 3 trials, one dose level of 200 mg rolapitant HCl (equivalent to 180 mg rolapitant) was 
studied.  The rate of complete response in the delayed (primary endpoint), acute and overall phases 
(key secondary endpoints) was evaluated in patients who received HEC e.g. cisplatin-based 
chemotherapy (Studies P04832 and P04833) and moderately emetogenic chemotherapy including 
anthracycline-cyclophosphamide based chemotherapy (Study P04834). 
 
Reviewer’s comment: Anthracycline-cyclophosphamide regimen is reclassified to HEC from MEC.   
 
In delayed phase The CR rate in delayed phase was significantly higher after rolapitant treatment 
than control group while the CR rate in the control group was > 50% in all three trials.  On the other 
hand, the effect of rolapitant on acute CINV was inconsistent as a statistically significant increase in 
CR rate was shown only in one trial (P04832).  Notably the CR rate in acute phase is similar after 
rolapitant treatment across trials while the CR rate in control group varied across trials.    

Table 6 Proportion of Patients with the Complete Response in Acute, Delayed and Overall 
Phases in Patients who received Highly Emetogenic Chemotherapy (MITT Population, Study 
P04832) 

CINV phase Rolapitant 
% (n/N) 
95% CI 

Control 
% (n/N) 
95% CI 

p-value 

Delayed (24-120 h) 72.7 (192/264) 
[66.9, 78.0] 

58.4 (153/262) 
[52.2, 64.4] 

<0.001 

Acute (0-24 h) 

Overall (0-120 h) 

 

Table 7 Proportion of Patients with the Complete Response in Acute, Delayed and Overall 
Phases in Patients who received Highly Emetogenic Chemotherapy (MITT Population, Study 
P04833) 

CINV phase Rolapitant 
% (n/N) 
95% CI 

Control 
% (n/N) 
95% CI 

p-value 

Delayed (24-120 h) 70.1 (190/271) 
[64.3, 75.5] 

61.9 (169/273) 
[55.9, 67.7] 

0.043 

Acute (0-24 h) 

Overall (0-120 h) 
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Table 8 Proportion of Patients with the Complete Response in Acute, Delayed and Overall 
Phases in Patients who received Moderately Emetogenic Chemotherapy (Study P04834) 

CINV Phase Rolapitant 
% (n/N) 
95% CI 

Control 
% (n/N) 
95% CI 

p-value 

Delayed (24-120 h) 71.3 (475/666) 
[67.7,74.7] 

61.6 (410/666) 
[57.7,65.3] 

<0.001 

Acute (0-24 h) 

Overall (0-120 h) 

 
Receptor occupancy study 
A dose-dependent NK1 receptor occupancy was observed in an exploratory NK1-receptor 
occupancy study using PET in healthy subjects7.  The NK1 receptor occupancy at 120 hours after 
single-dose administration of rolapitant was estimated. Subjects were treated with a single dose of 
11C-GR205171, a radiotracer alone and with rolapitant at 120 hours prior to 11C-GR205171.  The 
estimated occupancy of the NK1 receptor in the averaged cortical region was 37% at 4.5 mg, 44% 
at 9 mg, 67% at 21.6 mg, 76% at 45 mg, 79% at 90 mg, and 94% at 180 mg (n=2 per dose cohort).  
The receptor occupancy in the striatum region was 19% at 4.5 mg, 13.5% at 9 mg, 46% at 21.6 mg, 
47% at 45 mg, 59% at 90 mg, and 73% at 180 mg (Figure 4).  The doses higher than 180 mg were 
not studied.  
In an exploratory PK/PD model based on the sigmoid Emax equation, rolapitant concentrations 
above 324 ng/ml was predicted to be correspond to > 90% NK1 receptor occupancy based on an 
average across the frontal, occipital, temporal and parietal region of interests (ROI)s.   
 
Reviewer’s comment:   
The striatum region represents the area with the highest NK1 receptor expression in humans while 
the role of each brain regions in the modulation of the CINV is unknown8.  An exploratory PK/PD 
analysis was done based on the averaged receptor occupancy in the cortical region.  On the other 
hand, the receptor occupancy in the striatum was considered underestimated due to a high 
expression of NK1 receptors in this region.  Because of the high expression of NK1 receptors in the 
striatum, a tracer binding at baseline was considered underestimated resulting in lower receptor 
occupancy by rolapitant in this region.  Nevertheless, in the same study, the receptor occupancy in 
the striatum and in the averaged cortical region was 90.5% and 96%, respectively at 24 hours after a 
single dose administration of 125 mg aprepitant.  While it is unclear if striatal receptor occupancy 
by rolapitant is underestimated due to a underestimated tracer binding at baseline, rolapitant 

                                                 
7 The estimation of receptor occupancy from brain PET scans is based upon two measurements: a first measurement of 
binding of the PET ligand under tracer alone conditions (baseline scan) and another measurement of binding after 
administration of rolapitant (blocked scan).    

Receptor Occupancy:  
Ki’: the rate constant for the transfer of tracer from plasma to the irreversible compartment, normalized to the volume of 
distribution in the reference region 
 
8 Caberlotto L. et al., (2003) Neurokinin 1 receptor and relative abundance of the short and long isoforms in human 
brain. Eur J. Neurosci.17:1736-1746 
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concentration needed for > 90% NK1 receptor in the striatum may be higher than for the averaged 
cortical region.  
 

Figure 4  Receptor Occupancy-Dose Relationship by Region of Interest 

                                     
 

2.2.4.2 What are the characteristics of the dose-response relationships for safety?  
 
In the phase 2 trial no dose-dependent increase in the adverse events was apparent in the dose range 
from 9 mg to 180 mg in patients receiving HEC (>70 mg/m2 cisplatin-based chemotherapy) (Table 
9).  Among the most frequently reported treatment-emergent adverse events (TEAE) were nausea, 
anorexia, vomiting, fatigue, neutropenia and headache (Table 10).  Doses higher than 180 mg were 
not studied in cancer patients. 
 
In healthy subjects, there was no serious adverse event occurred after administration of 720 mg 
rolapitant.  One out of 41 subjects experienced moderate disorientation at 720 mg while all other 
TEAEs were mild in severity.    
 
For detailed review of safety is deferred to the Clinical Review by Dr. Johnson. 
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Table 9 Overall Summary of adverse events by treatment: all cycles (1-6)*  

 
 

 
*Dose as rolapitant HCl 

Table 10 Most common treatment-emergent adverse events > 2% during cycle 1* 

 
*Dose as rolapitant HCl 
 

2.2.4.3 Does this drug prolong the QT or QTc interval? 
 
No significant effects on the QTc interval were observed after single dose administration of 720 mg 
rolapitant in a thorough QT study (Table 11, Figure 5).  There was no increase in ddQTcF with an 
increase in rolapitant concentrations (Figure 6). 
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In a randomized, double-blind, single-dose, parallel-group study, 160 healthy subjects received 
rolapitant 180 mg, 720 mg, placebo, and a single oral dose of moxifloxacin 400 mg.  The 
supratherapeutic dose (720 mg) produces mean Cmax values of 3.1-fold higher than the mean Cmax 

for the therapeutic dose (180 mg). 
 

Table 11 The Point Estimates and the 90% CIs Corresponding to the Largest Upper Bounds 
for Rolapitant and the Largest Lower Bound for Moxifloxacin (Analysis by the FDA IRT-QT 
review team910) 

 
*Dose as Rolapitant HCl 

Figure 5 Mean and 90% CI of ddQTcF (Analysis by the FDA IRT-QT review team) 

 

 

 

 

 

 

 

 

                                                 
9 IRT-QT review of the thorough QT study; IND 72,754 SDN076 dated 11/05/2010 
10 IRT-QT review of NDA 206-500 dated 10/23/2014 

Reference ID: 3748397



 16 

Figure 6 ∆∆QTcF vs. Rolapitant concentration (ng/ml) (FDA Analysis9) 

 
Rolapitant concentration (ng/ml) 

 
Reviewer’s comment:  In the thorough QT study, the ECGs were obtained during the first 24 hour 
after a single-dose administration of rolapitant.  While the ECGs were not obtained for peak plasma 
concentration of the major metabolite, which was substantially delayed compared to rolapitant, a 
significant effect of SCH720881 on the QT prolongation is not expected at the proposed clinical 
dose of 180 mg rolapitant.  At the supratherapeutic dose, plasma concentrations of the metabolite, 
SCH720881 during 24 hours when ECG were obtained were higher than the Cmax of SCH720881 
at 180 mg (Table 12).   
 

Table 12 Mean (%CV) concentrations of SCH720881 following single dose of 720 mg 
rolapitant in healthy subjects 

Time (h) ng/ml 
6 175 (34) 
8 206 (37) 
12 231 (36) 
24 354 (37) 
Cmax of SCH720881  
at 180 mg rolapitant 

175 (39) 

2.2.5 Pharmacokinetic Characteristics 

2.2.5.1 What are the PK characteristics of rolapitant? 
 
The notable PK characteristics of rolapitant are a large apparent volume of distribution and the 
prolonged elimination half-life (~ 7 days) with rolapitant concentration detectable at a month after a 
single-dose administration of 180 mg rolapitant.  The systemic exposure over 120 hours (AUC0-120) 
during which the efficacy of rolapitant was assessed, was about 40% of AUC0-inf for rolapitant. 
 
The formation of the major metabolite SCH720881 was slow with median Tmax of 120 hours after 
rolapitant administration.   

Reference ID: 3748397



 17 

Figure 7 Mean (SD) Rolapitant Concentration-Time Profile after Administration of 180 mg 
Rolapitant (Study 5014-C) 

 

2.2.5.2 What are the single dose and multiple dose PK parameters? 
 

Table 13 Rolapitant PK Parameters after a Singe-Dose Administration of 180 mg Rolapitant 
under Fasting Condition  

 Mean (%CV) 
(n=42) 

Cmax (ng/mL) 968.1 (27.5) 
Tmax (h) 
T1/2 (h) 164 (35.3) 
AUC0-120 (µg*h/mL) 50.5 (22.5) 
AUC0-t (µg*h/mL) 122.8 (25.1) 
AUC0-inf(µg*h/mL) 127.5 (27.1) 

a Median (min-max); Source: CSR PR-10-5013-C Table 10 
 
Multiple dose PK was studied after once daily dosing of rolapitant HCl for 10 days at 10 mg, 25 
mg, and 50 mg.  After multiple doses, mean Cmax and AUC0-24 of rolapitant was 3.5- and 5-fold, 
respectively higher than those after a single dose consistently with the long half-life of rolapitant.  
PK of SCH720881 was not studied after multiple doses. Multiple dose PK was not studied at the 
proposed dose. 
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Table 14 Mean (%CV) PK Parameters for Rolapitant on Days 1 and 10 following Once Daily 
Dosing for 10 days in Healthy Subjects* 

 
*Dose based on rolapitant HCl 

 

Figure 8 Mean Plasma Concentration-Time Profile of rolapitant (SCH619734) after Once 
Daily Dosing for 10 days in Healthy Subjects* 

 
*Dose based on rolapitant HCl 
 
Reviewer’s comment: Multiple peaks were noted in the concentration-time profile after multiple 
doses suggesting a possibility of enterohepatic circulation of rolapitant.  
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2.2.5.3 How is the PK of Rolapitant Compared between Healthy Volunteers and Cancer 
Patients? 
 
The difference in the PK of rolapitant and the major active metabolite, SCH 720881 between in 
healthy subjects and in cancer patients was not formally assessed.   
In healthy subjects, the apparent total clearance (CL/F) and Vd/F of rolapitant was estimated to be 
1.74 L/h and 460 L, respectively.  From the population PK analysis with data from cancer patients, 
the PK of rolapitant was characterized by a two compartment model and the apparent total 
clearance (CL/F) and the apparent volume of distribution (Vd/F) was estimated to be 0.962 L/h and 
387 L (V2/F= 214 L and V4/F=164 L), respectively. Since the models used to estimate PK 
parameters are different for the datasets from two different populations, a simple comparison is not 
feasible. However, the population PK analysis identified body weight as a significant covariate on 
two volume of distribution parameters and the distribution of body weight is slightly different 
between healthy volunteers (mean 77.5 kg [range 58.3 – 106.1] and cancer patients (mean 68.9 kg 
[range 38-128]), it would be reasonable to conclude the slight difference might be caused by body 
weight as well as different analysis methods. 
 

2.2.5.4 What are the characteristics of drug absorption? 
After oral administration, the median Tmax was 4 hours with a range of 2-8 hours.   
 
The oral bioavailability of rolapitant is estimated to be > 90% when the systemic exposure for 
rolapitant was compared between after oral administration of 200 mg rolapitant HCl and after 
intravenous administration of 100 mcg radiolabeled rolapitant HCl.  After dose-normalization, the 
mean ratio of Cmax and AUC between oral administration to intravenous infusion was 49.8% (90% 
CI: 40, 61.9) and 101% (90% CI: 94, 108) for AUCi, respectively (Table 15, Figure 9). 
 

Table 15 Mean (%CV) rolapitant PK parameters following a single oral administration of 200 
mg rolapitant HCl and 15 min intravenous infusion of 100 mcg [14C]-rolapitant HCl to 
healthy subjects 
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Figure 9 Mean Plasma Rolapitant Concentration-Time Profiles Following Oral 
Administration of 200 mg Rolapitant HCl and Intravenous Infusion of 100 mcg [14C]-
Rolapitant HCl over 15 Minutes to Healthy Subjects 

 
 
Reviewer’s comments: Rolapitant was analyzed by a LC/MS/MS method after oral 
administration and by AMS (accelerator mass spectrometry). 

2.2.5.5 What are the characteristics of drug distribution? 
Rolapitant is extensively bound to protein.  In vitro the mean % protein bound fraction of rolapitant 
was 99.1% in humans and similar to that in animals: 99% in rats and 99.2%, in cynomolgus 
monkey.   The major metabolite, SCH 720881 is >99% protein bound in humans. 
 
Rolapitant has a large apparent volume of distribution of ~460 L in healthy volunteers and 387 
L in cancer patients suggesting an extensive distribution to tissues upon absorption. A lack of 
meaningful distribution of rolapitant and its metabolites into red blood cells was suggested by 
about 2-fold higher total drug related radioactivity in plasma than that of whole blood (Figure 
10).   
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Figure 10 Mean Rolapitant Plasma, Total Radioactive Whole Blood and Plasma 
Concentration-Time Profile Following Single Administration of 180 mg 14C-Rolapitant to 
Healthy Subjects 

 
 

2.2.5.7 What are the characteristics of elimination? 
 
Rolapitant was slowly metabolized with median Tmax of 120 ho for the major metabolite and 
eliminated with a mean t½ of 186 hr.  The apparent clearance was approximately 1.8 L/h.  
Rolapitant is mainly excreted via biliary excretion while the renal excretion has a negligible role.  
 
Metabolism  
Rolapitant is metabolized to multiple metabolites (Figure 11).   
 
In a mass balance study, the exposure (AUCt) to total plasma radioactivity was 53% higher than the 
exposure to rolapitant due to the metabolite species.  The metabolite SCH 720881 (M19) which 
accounted 25% of the increased exposure to total plasma radioactivity was identified as a major 
circulating metabolite of rolapitant.  The metabolite M19 has an affinity for the human NK1 
receptor (Ki = 0.42 nM) which is similar to that of rolapitant (Ki = 0.66 nM for human NK1 
receptor).  In in vitro study, the formation of M19 was inhibited by ketoconazole.  
Metabolites other than M19 were not measurable in plasma while multiple metabolites were 
measurable in urine and feces (Table 16). 
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Figure 11 Proposed Metabolic Pathways of Rolapitant   

 
 

Table 16  Percent Dose for Metabolites in Pooled Urine and Feces (0-336 hr)  

 % Dose (n=6) 
Analytes Urine  Feces 
Recovered radioactivity 8.3 37.8 
Rolapitant NA 12.7 
M19 (SCH 720881) NA 1.91 
M5 1.57 -- 
M9b 1.64 4.27 
M10 0.62 2.6 
M10c -- 4.8 
M11 0.39 2.28 
M11aa -- 1.35 
M13 NA 3.54 
M14a -- 1.51 

 
Reviewer’s comments: Concomitant ketoconazole, a strong CYP3A4 inhibitor, did not result in 
clinically significant change of the systemic exposure to rolapitant.  However, the median Tmax for 
the major metabolite, M19 was significantly delayed from 168 hours to 336 hours.  While the total 
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AUC of the metabolite was decreased by 16%, and AUC0-120 was decreased by 62%.  This 
observation combined with the prolonged circulation of rolapitant in plasma suggests that a release 
from tissue appears to be a rate-limiting step for elimination of rolapitant.   

2.2.5.8 What are the characteristics of drug excretion? 
 
The total of 46% of the radioactive dose was recovered in urine and feces samples collected daily 
for 14 days (336 h) after single administration of radio-labeled rolapitant.  In the pooled urine 
collected over 336 h, 8.3% of the dose was recovered and in the pooled feces 37.8% of the dose was 
recovered (Table 16).  In feces, rolapitant was the most prominent component accounting for 12.7% 
of the dose while rolapitant was not measurable in urine.   
 
The recovery of administered radioactivity was incomplete even in 6 weeks after dosing. Over 6 
weeks11 the total recovery of the radioactive dose was 85%.  Of the dose 14.2% (range 9% to 20%) 
was recovered in the urine and 72.7% (range 52% to 89%) was recovered in the feces (Figure 12) 
In animals, the biliary excretion of rolapitant was evident by fecal excretion of rolapitant after 
intravenous administration and biliary excretion in bile duct-cannulated animals. After an 
intravenous dose, 54.6% and 58.4% of the dose was recovered in feces in rats and in monkeys, 
respectively (SN 04917).  For more details, see the Pharmacology and Toxicology Review 
 

Figure 12 Mean Cumulative and Total Recovery of Radioactivity Following a Single 180 mg 
Oral Administration of [14C]-Rolapitant to Healthy Subjects 

 

 
In animals, the biliary excretion of rolapitant was evident by fecal excretion of rolapitant after 
intravenous administration and biliary excretion in bile duct-cannulated animals. After an 
intravenous dose, 54.6% and 58.4% of the dose was recovered in feces in rats and in monkeys, 
respectively (SN 04917).  For more details, see the Pharmacology and Toxicology Review. 

 
                                                 
11 The urine and fecal samples were collected weekly up to 6 weeks following daily collection over 
the first 2 weeks after rolapitant administration.  The total recovery was interpolated assuming the 
constant rate of excretion between the sample collections. 
 

Reference ID: 3748397



 24 

Figure 13 Mean Excretion Rate in Urine and Feces over Time 

 
 
 

2.2.5.9 Based on PK parameters, what is the degree of linearity or nonlinearity in the dose-
concentration relationship? 
 
The dose-proportional increase in the AUC was observed within a dose range from 22.5 mg to 720 
mg rolapitant.  On the other hand, Cmax was increased in a dose-proportional manner in the range 
of 22.5 mg to 180 mg while less than dose-proportionally at doses higher than 180 mg rolapitant.  
Mean Cmax was 3.1-fold higher when the dose was increased by 4 fold from 180 mg to 720 mg.   
When the dose increased by 4-fold from 180 mg to 720 mg rolapitant, mean Cmax and AUC of the 
major metabolite M19 was increased by 3.4-fold and 3.9-fold, respectively similarly to those of 
rolapitant.  
 

Figure 14  Mean Rolapitant Concentration-Time Profile after Single-Dose Administration in 
Healthy Subjects* 

 
*Dose by rolapitant HCl 
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Table 17 Single Ascending Dose Mean (%CV) Rolapitant Pharmacokinetic Parameters in 
healthy subjects 

 
Reviewer’s comment: PK for M19 was not studied in Study P03670. 
 
Table 18 Mean (CV%) Pharmacokinetic Parameters for Rolapitant and SCH720881 (M19) 
Following Single-Dose Administration of Rolapitant to Healthy Subjects (Study P4852) 

 
Cmax 

(mcg/mL) 
Tmax e (h) 

AUCt 
(mcg*h/mL) 

AUCi 
(mcg*h/mL) 

T1/2 (h) 

Rolapitant 
180 mg 
(n=39) 

0.98 (23) 4 (2-8) 106 (27) 121a (28) 153 a (34) 

720 mg 
(n=41) 

3.06 (23) 4(2-8) 412 (29) 449b (26) 157 b (37) 

M19 (SCH720881) 
180 mg 
(n=39) 

0.18 (37) 120 (24-168) 62.0 (28) 73.2c (26) 158c (32) 

720 mg 
(n=41) 

0.61 (31) 120 (72-336) 225.6 (35) 285.1d (31) 196 d (31) 

a: n=33; b: n=38; c: n=15; d: n=19; e: median (min-max) 
 
2.3 Intrinsic Factors 

2.3.1 Do intrinsic factors (age, gender, race, weight, and organ dysfunction) influence PK of 
rolapitant? 
From a population PK analysis, body weight was identified as a significant covariate on volume of 
distribution of rolapitant, the effect was especially great on the peripheral compartment (estimated 
power: 2.08). The effect of body weight on volume of distribution is summarized in Table 19.  
Since the covariate effect on clearance is not observed, any need for dose adjustment based on body 
weight was not considered. 
Other than body weight, no covariates were identified to effect on rolapitant pharmacokinetics.  See 
the Pharmacometrics Review by Dr. Jee Eun Lee for more details. 
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Table 19 Effects of Body Weight on the Apparent Volume of Distribution 

 
 
2.3.2 Is dosage adjustments recommended for any intrinsic factors?   
 
No dosage adjustment is recommended for age, gender, and weight and mild-to-moderate renal 
impairment (RI) or hepatic impairment (HI).   
Rolapitant will be given as a single dose and there were no significant effects of age, gender, and 
weight or mild-to-moderate RI or HI on PK of rolapitant. 
 
The effects of severe renal impairment or severe hepatic impairment on PK of rolapitant were not 
studied.   

2.3.2.1  Should the dose be adjusted for patients with mild or moderate renal 
impairment? 
 
No. Effect of renal impairment on the PK of rolapitant was evaluated by a population PK analysis 
of data from phase 2 and 3 trials.  There was no dedicated PK study for the effect of renal 
impairment.  Sparse PK blood samples were collected from patients with renal function based on 
creatinine clearance (29.3 ml/min to 90 ml/min): normal (n=254), mild (n =188); moderate (n=39), 
and severe (n=1).  No significant effect of creatinine clearance on the rolapitant PK was noted in 
patients with mild to moderate renal impairment from a population PK analysis and it was 
confirmed with observed concentration profile by renal function (Figure 15). This result is 
consistent with the negligible renal excretion of unchanged rolapitant as unchanged rolapitant was 
not detected in pooled urine samples collected over 2 weeks.  PK of rolapitant was not studied in 
patients with end-stage renal disease requiring dialysis.  See the Pharmacometrics Review by Dr. 
Jee Eun Lee for more details (Appendix 4.1). 
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Figure 15  Rolapitant Concentrations following 180 mg Rolapitant by Renal Function in 
Cancer Patients 

 

2.3.2.2 Hepatic Impairment 

 
The effects of hepatic impairment on PK of rolapitant were evaluated in subjects with mild (Child-
Pugh Score 5-6) and moderate hepatic impairment (Child-Pugh Score 7-9).  Pharmacokinetics of 
rolapitant were not studied in patients with severe hepatic impairment (Child-Pugh score >9).   
 
In healthy subjects mean AUC of the major metabolite was about 53 % of rolapitant AUC 
indicating substantial metabolism of rolapitant (Study P4852).  Nevertheless the systemic exposure 
to rolapitant was not significantly different in patients with mild or moderate hepatic impairment 
compared to that in healthy subjects.   
In patients with moderate hepatic impairment, mean Cmax and AUC0-last for rolapitant was lower by 
25% and 19%, respectively than those in normal subjects.  The mean Cmax, AUC0-120 and AUC0-last 
for the major metabolite, SCH720881 was also lower by 19%, 24% and 17%, respectively (Error! 
Reference source not found.).  Of note the geometric mean plasma concentration at 504 h after 
rolapitant administration was 133 ng/ml, 93 ng/ml, and 80 ng/ml in in patients with moderate HI, 
mild HI, and healthy subjects, respectively.  It is unclear why systemic exposure tended to be lower 
in patients with moderate hepatic impairment while the number of patients was small (n=6) to draw 
a firm conclusion.   
 
The effect of hepatic impairment on unbound fraction 12  of rolapitant was not evident: mean 
unbound fraction of rolapitant 1.16%, 1.06%, and 1.26% in healthy subjects and patients with mild 
or moderate hepatic impairment, respectively.   
 
Reviewer’s comments:  

                                                 
12 Plasma protein binding was assessed by equilibrium dialysis in PK samples collected at pre-dose, and at 3 hours, 168 
hours, and 504 hours. 
. 
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Pharmacokinetics of rolapitant were not studied in patients with severe hepatic impairment (Child-
Pugh score >9).   
On the other hand, in healthy subjects, no significant safety issues were identified with 3.5-fold 
higher Cmax and 3.9-fold higher AUC than those at the proposed dose (n=41).  It seems less than 
likely that the systemic exposure to rolapitant after a single-dose (no repeat cycle) administration 
would be altered to a degree requiring a dosage adjustment in patients with severe hepatic 
impairment.  Nevertheless, potentially high systemic exposure due to accumulation after repeated 
dosing especially with shorter cycle chemotherapy in patients with severe hepatic impairment 
cannot be ruled out.  In this program, the median interval of chemo cycle was 21 days and the 
shortest chemo cycle was 2 weeks.   
 
When rolapitant was administered with a strong CYP3A4 inhibitor, ketoconazole, the Tmax of M19 
(SCH720881) was significantly delayed by a week and the AUC of SCH720881 was reduced by 
62% during the first 120 hours post-dose.  Nevertheless the overall formation of SCH720881 was 
reduced by 16% over 3 weeks while the AUC0-120 and AUCt for rolapitant was not significantly 
different from that after administration of rolapitant alone.   
 

Figure 16 Mean (SD) Concentration-Time Profile for (A) Rolapitant and (B) Major 
metabolite after 180 mg Rolapitant Administration 

(A) Rolapitant 

 
(B) M19 (SCH720881) 
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Figure 17 Individual AUC0-last value for rolapitant by a degree of hepatic impairment 

                         
 

Table 20 Pharmacokinetics Parameters of Rolapitant and SCH 720881 in Subjects with 
Hepatic Impairment (Study PR-10-5004-C)1,  

2  
 

1 : PK blood samples were collected at pre-dose and at 1, 2, 3, 4, 6, 8, 16, 24, 36, 48, 72, 120, 168, 240, 312, 384, 456, and 504 hours.  
2: The estimated t1/2was greater than half the sampling interval and AUC0-inf values were extrapolated to > 30% for most of subjects: 5 
subjects in Group 1, all subjects in Group 2, and 4 subjects in Group 3.  
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Table 21  Geometric Mean Ratio and 90% CI of Pharmacokinetic Parameters between 
Patients with Hepatic Impairment and Healthy Subjects  

 Rolapitant SCH720881 
Hepatic 

Impairment 
Mild/normal Moderate/normal Mild/normal Moderate/normal 

Cmax 0.92 
(0.68, 1.25) 

0.75 
(0.55, 1.02) 

0.94 
(0.77, 1.14) 

0.82 
(0.67,0.99) 

AUCt 0.96 
(0.75,1.23) 

1.0 
(0.78, 1.28) 

0.96 
(0.81, 1.14) 

0.83 
(0.70, 0.99) 

AUC0-120 0.92 
(0.73, 1.16) 

0.81 
(0.64, 1.02) 

0.93 
(0.72, 1.21) 

0.73 
(0.56, 0.95) 

 
2.4 Extrinsic Factors 

2.4.1 What extrinsic factors influence dose-exposure and/or response and what is the 
impact of any differences in exposure on response? 
 
Concurrent rifampin, a strong CYP3A4 inducer significantly decreased systemic exposure to 
rolapitant as well as its active metabolite and can decrease the efficacy of rolapitant.  Therefore use 
of rolapitant in patients who have been on strong CYP3A4 inducers is not recommended. See 
Section 2.4.2.8 for more details. 

2.4.2 Drug-Drug Interactions 

2.4.2.1 Is there an in vitro basis to suspect in vivo drug-drug interactions? 
 

The inhibition and induction of CYP enzymes and transporters were studied in vitro for rolapitant 
and its major metabolite.  In vitro rolapitant inhibited CYP2D6 with the lowest IC50 value followed 
by CYP2C19 and CYP2C9 (Table 22, Table 23).  In vitro SCH720881 inhibited CYP2D6, 2C19, 
and 2B6 at 10 mcM.  The IC50 value of SCH720881 was estimated for CYP2B6 but not for other 
enzymes.  In healthy subjects, mean Cmax for rolapitant was 944 ng/ml (~1.7 mcM). 

 
In vitro Inhibition of CYP enzymes  
 

Table 22  In vitro assessment of Drug Interaction Potential via Inhibition of CYP enzymes by 
Rolapitant 

Inhibition IC50 or Ki 
(mcM) 

[I]/IC50 or 
[I]2/IC50 

In vivo drug 
interaction 
potential 

In-vivo study 
(yes or no) 

CYP1A2 >100  Remote No 
CYP2A6 22 (10) 0.08 (0.17) Remote/possible No 
CYP2B6 13 0.13 Possible Yes with efavirenz 
CYP2C8 23 0.07 Remote Yes with repaglinide 
CYP2C9 9.6 0.18 Possible Yes with tolbutamide 
CYP2C19 8.7 0.20 Possible Yes with omeprazole 
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CYP2D6 3.4 (Ki) 0.5 Possible Yes with 
dextromethorphan 

CYP2E1 >100  Remote No 
CYP3A4/5 49 0.035 Remote Yes with midazolam 
CYP3A4 41 0.041 Remote 

 

Table 23  In vitro Evaluation of Rolapitant as an Inhibitor for CYP enzymes 

 
 
Reviewer’s comment: In vitro an apparent increase in the activity of CYP2E1 and CYP1A2 was 
observed in presence of rolapitant while the study was designed to evaluate an inhibitory potential.  
Similarly the induction of CYP1A2 activity was observed when human hepatocytes were pre-
treated with rolapitant for 3 days. 
 
 
 
Metabolite 
In vitro inhibition of CYP2B6, 2C19, and 2D6 by 10 µM SCH720881 was observed. The IC50 value 
was not estimated for other CYP enzymes except for CYP2B6 for which the greatest inhibition was 
shown by 10 µM SCH720881. 
The IC50 value of SCH 720881 was estimated to be 8.65 µM for CYP2B613.  Based on the [I]/IC50 
value of 0.04 < 0.114, drug interaction potential via inhibition of CYP2B6 by M19 appears remote.  
An inhibition of CYP2D6 by SCH 720881 was also observed in presence of 10 µM rolapitant.   
 

 

                                                 
13 IC50 for ticlopidine was 0.1 µM.  
14 Mean peak plasma concentration of SCH720881 (M19) was 175 mcg/L (0.34 mcM) after 180 mg rolapitant 
administration (m.w.512.6).   
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Table 24  In vitro evaluation of CYP enzyme inhibition by a major metabolite, SCH 720881  

 
 
Induction of CYP enzymes 
Treatment of cultured human hepatocytes with rolapitant for 3 days caused a concentration-
dependent increase in CYP1A2, CYP2C8, CYP2C19 and CYP3A4/5 activity at concentrations up 
to 10 mcM.  At 10 mcM, the induction potency of rolapitant was ~80% of omeprazole for CYP1A2 
and ~68% of rifampin for CYP3A4 activity (Table 25, Table 26).    
A significant induction of CYP1A2 by rolapitant in humans is unlikely based on the in-vitro 
induction weaker than omeprazole, which is a weak CYP1A2 inducer in vivo and no significant 
induction of CYP3A4 by rolapitant.  A decrease in the activity of all the enzymes was observed at 
rolapitant concentrations above 30 mcM which is >17 fold higher than the mean peak plasma 
concentration of rolapitant in humans.   
 
In an in-vitro study using cultured human hepatocytes, rolapitant did not significantly induce 
CYP2B6 at concentrations up to 20 mcM while a prototype inducer; phenobarbital caused a 15.4-
fold increase in CYP2B6 activity (Table 27). 
 
Reviewer’s comment:  In a clinical drug interaction study with midazolam, single-dose 
administration of 180 mg rolapitant did not inhibit or induce metabolism of midazolam by CYP3A4 
over 10 days after administration.   
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Table 25  Induction of CYP enzymes by rolapitant (enzyme activity) 

 
 

Table 26 Induction of CYP enzymes by rolapitant (Fold-Change) 

 
 
 

Table 27  No significant induction of CYP2B6 by rolapitant  

 
 
Metabolite 
In vitro the major metabolite, SCH720881 did not significantly induce the CYP450 isozymes 1A2, 
2B6, 2C9, and 3A4 at concentrations up to 10 mcM.  The effects on CYP1A2, 2B6, 2C9, and 3A4 
were assessed using phenacetin, bupropion, diclofenac and testosterone were used as substrates, 
respectively; the control inducers were omeprazole, phenobarbital, and rifampicin, respectively. 
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2.4.2.2 Is rolapitant a substrate of CYP enzymes? 
 
Rolapitant is metabolized by CYP3A4 to form a major metabolite, SCH720881.  In vitro the 
formation of SCH720881 was predominantly mediated by CYP3A4 (Figure 18) while inhibited by 
CYP3A4 inhibitor ketoconazole and by others partial inhibitors with an inhibitory effect on 
CYP3A4 (Figure 19).  When radiolabeled rolapitant was inducted with human microsomes for 120 
min, SCH720881 was the most prominent metabolite. 
 

Figure 18 Summary of Total SCH 720881 Formation (% profiled radioactivity) from [14C]-
SCH 619734 with Various Human P450 SUPERSOMES 

 

 

Table 28 Effect of Inhibitors on the Formation of SCH720881 from [14C]-Rolapitant in human 
liver microsomes or CYP3A4 SupersomesTM 

 
 
Reviewer’s comment:  The inhibition by chemical inhibitors of various CYP enzymes was studied 
by measuring the formation of a major metabolite SCH 720881.  Because the remaining rolapitant 
in presence of inhibitors was not measured in this study, it is unknown which enzymes other than 
CYP3A4 are involved in the metabolism of rolapitant to form other metabolites.  Nevertheless as 
SCH720881 is the major circulating metabolite of rolapitant in plasma and in liver microsomes, a 
clinically significant impact of inhibition of other CYP enzymes is unlikely. 
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2.4.2.3 Is rolapitant an inhibitor and/or an inducer of CYP enzymes in humans? 
Rolapitant is a moderate inhibitor of CYP2D6 in humans. 
 
In vitro studies using human microsomes suggested that rolapitant is an inhibitor of CYPs 2B6, 
2C8, 2C9, 2C19, and 2D6 among which [I]/Ki was the highest for CYP2D6.   
 
In in vitro studies, rolapitant also caused a concentration-dependent increase in the activity of 
CYP1A2 and CYP3A4. 
 
The clinical drug interaction studies were conducted first with a substrate of CYP2D6 and 
subsequently with substrates for other CYP enzymes with lower [I]/IC50 values. 
 
Clinical drug interaction study was designed to compare substrate levels with and without 180 mg 
rolapitant.  Two sampling days were included in order to evaluate not only the effects of rolapitant, 
but also the potential for an inhibitory effect of a metabolite, SCH 720881, 7 days after rolapitant 
and substrate administration, at maximum SCH 720881 concentrations.  Effect of a single dose 
rolapitant on enzyme activity beyond Day 7 was not studied except for CYP3A4 for which no 
significant effect of rolapitant was shown up to 10 days.  
 

 

Table 29 Summary of mean ratios of Cmax and AUC of substrates with or without rolapitant 
from clinical drug interaction studies 

 

Enzyme/tran
sporter 

Co-administered drug Day 1 
Mean ratio ( 90% CI) 

Day 7 
Mean ratio ( 90% CI) 

Name and Dose Cmax AUC Cmax AUC 

CYP2B6 Efavirenz  200 mg 0.82 
(0.74, 0.90) 

1.08 
(0.99, 1.17) 

1.1 
(0.99, 1.2) 

1.28 
(1.18, 1.39) 

CYP2C8 Repaglinide 0.25 mg 1.07 
(0.96, 1.19) 

1.12 
(1.07, 1.18) 

1.29 
(1.16, 1.44) 

1.24 
(1.18, 1.30) 

CYP2C9 Tolbutamide 500 mg 0.96 
(0.9, 1.0) 

0.90 
(0.85, 0.95) 

0.98 
(0.92, 1.0) 

0.95 
(0.90, 1.0) 

CYP2C19 Omeprazole 40 mg 1.44 
(1.12, 1.86) 

1.23 
(1.12, 1.36) 

1.37 
(1.05, 1.78) 

1.15 
(1.03, 1.27) 

CYP2D6 Dextromethorphan 
30mg 

2.25 
(1.87, 2.70) 

2.58 
(2.13, 3.11) 

2.77 
(2.30, 3.33) 

3.33 
(2.76, 4.02) 

CYP3A4 Midazolam 3 mg 0.86 
(0.78, 0.94) 

0.98 
(0.93, 1.03) 

0.96 
(0.88, 1.05) 

1.07 
(1.01, 1.13) 

P-gp Digoxin  0.5 mg 1.7 
(1.49 1.95) 

1.3 
(1.2, 1.4) 

-- -- 

BCRP Sulfasalazine 500 mg 2.4 (2.0, 2.9) 2.28 
(1.95, 2.67) 

1.17 
(0.98, 1.39) 

1.32 
(1.13, 1.55) 
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CYP2D6 substrate 
Rolapitant is a moderate inhibitor of CYP2D6 with a prolonged inhibitory effect at least for 7 days 
after a single dose rolapitant. When concomitantly administered with single dose 180 mg rolapitant, 
the Cmax and AUC to dextromethorphan was 2.2-fold and 3-fold higher, respectively than those 
after administrations of dextromethorphan alone.  The Cmax and AUC of dextromethorphan were 
2.8-fold and 3.9-fold higher, respectively on Day 7 (Table 30).  In in vitro studies the time-
dependent inhibition of CYP2D6 activity by rolapitant was not evident and an inhibition of 
CYP2D6 by SCH720881 was observed.  The IC50 value of SCH720881 for CYP2D6 was not 
estimated.  
 

Table 30 PK parameters for dextromethorphan and dextrorphan after administration of 
dextromethorphan alone and with rolapitant  

 
 

Figure 19  Mean Dextromethorphan Concentration-Time Profile with or without concomitant 
rolapitant 
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Reviewer’s comments: The inhibitory effect of rolapitant on dextromethorphan metabolism was 
studied in CYP2D6 intermediate and extensive metabolizers.  However, a definitive conclusion on 
a potentially different inhibitory potency of rolapitant on CYP2D6 could not be drawn due to 
insufficient data with large variability of dextromethorphan PK parameters (see also section 2.6.4).   
 
CYP3A4 substrate 
 
The effect of rolapitant on PK of midazolam and 1-OH midazolam was studied over 10 days after 
concomitant administration with single-dose rolapitant on Day 1.  There was no significant effect of 
rolapitant on PK of midazolam and its metabolite 1-OH midazolam over 10 days.  This is consistent 
with the in vitro observation where an inhibitory or inductive effect of rolapitant on CYP3A4 
enzyme was not significant. 
 

Table 31 Mean (%CV) PK Parameters of Midazolam after Administration of Midazolam 
Alone and with Rolapitant 

 Midazolam 
without 

rolapitanta 

With a single-dose rolapitant on Day 1 
Treatment Midazolam 

With rolapitant 
Midazolam 

alone 
Midazolam 

alone 

  (n=26) Day 1 
(n=26) 

Day 7 
(n=26) 

Day 10 
(n=26) 

Cmax (ng/ml) 13 (26.6) 11.3 (33.5) 12.4 (27.4) 13.5 (26) 

Tmax 0.5 (0.2-0.9) 0.5 (0.25, 1) 0.5 (0.25, 1) 0.6 (0.25, 1.25) 

T1/2 (h) 5.9 (38.1) 5.1 (34.3) 5.1 (30.2) 5.1 (32.7) 

AUCt (ng*h/ml) 28.8 (32.6) 28.5 (37.2) 31.3 (34.3) 34.3 (33.7) 

AUCinf (ng*h/ml) 30.6 (31.2) 29.8 (36.4) 31.8 (32.8) 35.7 (33.2) 
aPK of Midazolam was studied before administration of rolapitant in a fixed-sequence, cross-over 
study 
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CYP2C9 substrate 
Single-dose rolapitant did not significantly affect the PK of tolbutamide, a CYP2C9 substrate and 
its metabolites, 4-carboxy tolbutamide and hydroxyl tolbutamide for 7 days. 
 

Table 32 Mean PK Parameters of Tolbutamide with or without Rolapitant* 

 
*Effect of rolapitant on tolbutamide was studied after administration of drug cocktail consisting of 500 mg tolbutamide 
and 40 mg omeprazole. 
 

Figure 20 Mean (±SD) Tolbutamide Concentration-Time Profile with and without Rolapitant 
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CYP2C19 substrate 
Single-dose administration of rolapitant with omeprazole resulted in an increase in Cmax and AUCi 
of omeprazole by 44% and 23%, respectively on Day 1 compared to those after omeprazole alone.  
On Day 7, Cmax and AUCi of omeprazole was 37% and 15% higher, respectively.    
 

Table 33  Mean PK Parameters for Omeprazole with or without Rolapitant 

 
 

Figure 21 Mean (±SD) Omeprazole Concentration-Time Profile with and without Rolapitant 
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CYP2B6 substrate 
No significant effects of rolapitant on PK of efavirenz were observed on Day 1 while a weak 
inhibition of efavirenz, a CYP2B6 substrate metabolism was noted on Day 7.  When efavirenz was 
co-administered with rolapitant, Cmax and AUC of efavirenz were 19% lower and 8% higher, 
respectively than when efavirenz was administered alone.  When efavirenz was administered 7 days 
after rolapitant dosing, Cmax and AUC were 9% and 28% higher compared to those after efavirenz 
alone.   

 

Table 34 Mean PK parameters of omeprazole with or without concomitant rolapitant 

 
 

Figure 22  Mean (±SD) Efavirenz Concentration-Time Profile with or without Rolapitant 
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CYP2C8 
 
Single-dose rolapitant resulted in a slight increase in Cmax and AUC of repaglinide, a CYP2C8 
substrate by 29% and 24%, respectively on 7 days after rolapitant dosing while did not significantly 
affect the systemic exposure on Day 1. 

 

Table 35 Mean PK Parameters of Repaglinide with or without Rolapitant 

 

 
 

Figure 23 Mean (±SD) Repaglinide Concentration-Time Profile with or without Rolapitant 

 

2.4.2.4 Is rolapitant a substrate and/or an inhibitor of transporters? 

Substrate Potential 
Rolapitant and SCH720881 are not substrates of P-glycoprotein (P-gp), nor is it a substrate of 
organic anion-transporting polypeptide 1B1 (OATP1B1) and 1B3 (OATP1B3).  
 
Reviewer’s comment: In in vitro studies for the evaluation of P-gp substrate, the recovery of 
rolapitant and SCH720881 from the receiver chamber after the apical to basal permeation was about 
30% and 50%, respectively due to non-specific binding and it was significantly lower than those for 
control materials.   
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Inhibition 
 
P-glycoprotein substrate 
Rolapitant is an inhibitor of p-glycoprotein based on a clinical drug interaction study.   
 
In vitro study 
Rolapitant 
In vitro, inhibition of p-gp activity by rolapitant was studied using Caco-2 cells.  There was 
rolapitant concentration-dependent inhibition of digoxin efflux observed at concentration up to 20 
mcM.  Rolapitant inhibited digoxin efflux by 74% at 20 mcM while cyclosporine, a p-gp inhibitor 
inhibited digoxin efflux by 93% at 20 mcM.  The IC50 of rolapitant was estimated to be 7.36 µM 
and the [I]/IC50 value for p-gp inhibition was estimated to be 0.23.  Based on [I]/IC50 > 0.1 a 
potential in-vivo drug interaction via inhibition of p-gp cannot be ruled out.  Based on this study, an 
in vivo drug interaction using digoxin as a substrate was conducted.   
 
Metabolite 
The major metabolite, SCH 720881 did not reduce the efflux of talinolol, a P-gp substrate at 
concentrations of 1 or 10 mcM while verapamil, a positive control reduced the efflux of talinolol 
from 11.3 to 0.27.  
 
Clinical drug interaction study 
Co-administration of 0.5 mg digoxin with 180 mg rolapitant increased mean digoxin Cmax by 71% 
and mean AUCt by 30%, respectively compared to those without rolapitant. 
 

Table 36 Mean (%CV) PK Parameters of Digoxin  

 

 Cmax 

(ng/mL) 

Tmax
 c 

(hr) 

AUC0-last 

(ng*hr/mL) 

T1/2 

(hr) 

Digoxin (n=16) 2.38 (34) 1 (1-1.5) 28.4 (32) 40.7 (11)a 

Digoxin + Rolapitant 
(n=16) 

3.98 (25) 1 (0.5-1.5) 36.0 (23) 42.4 (11) b 

 a n=9; b n=12; c median (range) Source: Modified from CSR P05325 Tables 2 and 4 
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Figure 24 Mean Digoxin Concentration-Time Profile following a Single Oral Dose of 0.5 mg 
Digoxin with or without Rolapitant 

 
Breast cancer resistance protein (BCRP) 
Rolapitant is an inhibitor of BCRP based on a clinical drug interaction study. 
 
In vitro study 
Rolapitant 
In an in-vitro study using CPT-P1 cell line which was derived from Caco-2 cells, with lower 
expression of p-gp, the efflux ratio of cladribine, a substrate of BCRP was decreased in a rolapitant 
concentration-dependent manner.  The efflux ratio of cladribine decreased from 19 to 2 in presence 
of 20 mcM rolapitant compared to that in absence of rolapitant.  A prototype inhibitor, Ko14315 was 
reduced the efflux ratio to 0.83.  The IC50 was estimated to be 0.172 mcM and [I]/IC50 was 
estimated to be about 10 suggesting potential drug interaction via inhibition of BCRP. 
 
Metabolite  
In vitro 3 μM SCH720881 did not affect the efflux ratio of cladribine while Ko143 decreased the 
efflux ratio from 9.3 to 2.0.  Inhibition of BCRP was studied at SCH720881 concentration, which is 
about 10 times higher than mean Cmax of SCH720881. 

Figure 25 Effect of Rolapitant on Cladribine Transport in CPT-P1 cells 

 
 
Clinical drug interaction study 
                                                 
15 Allen JD et al., (2002) Mol. Can.Ther. 1(6): 417-425 
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Co-administration with rolapitant resulted in 2.4- and 2.3-fold increase in Cmax and AUC of 
sulfasalazine, a BCRP substrate respectively compared to those without rolapitant.  The median 
half-life of sulfasalazine was similar (7.7 h and 7.6 h).  The inhibitory effect was weakened over 
time and on Day 7, Cmax and AUC was 17% and 32% higher, respectively compared to those after 
administration of sulfasalazine alone (Table 37, Figure 26).  Rolapitant did not significantly affect 
the PK of sulfapyrine, a metabolite of sulfasalazine. 
 

Table 37 Mean (%CV) PK Parameters of Sulfasalazine  

 

 

Figure 26 Mean (SD) Sulfasalazine Concentration-Time Profile with or without rolapitant 

 
 
Reviewer’s comment: BCRP substrates include but not limited to, methotrexate, mitoxantrone, 
imatinib, irinotecan, lapatinib, rosuvastatin, sulfasalazine, and topotecan.  Among these irinotecan 
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is a moderately emetogenic chemotherapy while methotrexate, topotecan and mitoxantrone have 
low risk of emetogenicity16.   
 
Bile Salt Export Pump 
In vitro Study 
Rolapitant 
In an in vitro using the BSEP-expressing membrane vesicles, concentration-dependent inhibitory 
effect of rolapitant on BSEP was observed.  The uptake of taurocholic acid (TCA), a substrate of 
BSEP was inhibited by ~50% at 18 mcM while 10 mcM cyclosporine, a positive inhibitor inhibited 
the TCA uptake by 95%.  The inhibition was not studied at concentrations higher than 18 mcM.  
The IC50 value was not estimated as the inhibition was 49.3% at the highest studied concentration.  
The mean peak plasma concentration of rolapitant is about 1.7 mcM and at 2 mcM, the TCA uptake 
by BSEP was 15% inhibited by rolapitant. 
 
Reviewer’s comment: If the IC50 was close to18 mcM, the [I]/IC50 would have been close to 0.1 in 
which case the in vivo drug interaction potential cannot be ruled out. 
 
Metabolite 
A concentration-dependent inhibition of BSEP by SCH720881 was observed in vitro.  At 3 mcM 
which is 10-times higher than mean Cmax of SCH720881, the uptake of [3H]TCA into human 
BSEP vesicles was inhibited by 24%.   

 

Table 38 Inhibition of [3H]-TCA by Rolapitant into BSEP-Expressed Vesicles  

 
 

2.4.2.5  What is the effect of rolapitant on concomitant 5-HT3 antagonist and corticosteroid? 
 
Rolapitant is recommended to be used in combination with a 5-HT3 antagonist and a corticosteroid 
for CINV.   
A clinical drug interaction study was conducted to evaluate the effect of rolapitant on 
dexamethasone and ondansetron and vice versa when rolapitant was co-administered with 

                                                 
16 Basch et al. (2011) Antiemetics: ASCO Clinical Practice Guideline Update, J. Clin.Oncol. 29(34), 4189 
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dexamethasone and ondansetron in a regimen studied in the phase 2 trial: 32 mg intravenous 
ondansetron and 20 mg oral dexamethasone on Day 1 followed by 8 mg dexamethasone twice a day 
on Days 2-3 and single-dose of dexamethasone on Day 4..   
 
Concomitant rolapitant did not significantly affect the PK of ondansetron or dexamethasone 
compared to that after administration ondansetron and dexamethasone without rolapitant (Table 39, 
Table 40).  Concomitant ondansetron and dexamethasone did not significantly affect the PK of 
rolapitant (Table 41).   
 
Reviewer’s comment: Ondansetron had been used in other NK1 receptor antagonist development 
program.  In this program, while 32 mg intravenous ondansetron was used in a phase 2 trial either 
intravenous, oral granisetron was used as a 5-HT3 receptor antagonist in phase 3 trials.  Single-dose 
intravenous ondansetron at 32 mg was removed from the labeling in November 2012 due to the risk 
of QT prolongation.  Both oral and intravenous granisetron is approved for chemotherapy-induced 
nausea and vomiting including high-dose cisplatin. 
 
On the other hand clinical drug interaction study was not done with granisetron.    Nevertheless 
significant alteration of PK of granisetron by rolapitant to affect the efficacy comparison with the 
placebo group is unlikely.  In vitro liver studies show that granisetron's major route of metabolism 
is inhibited by ketoconazole, suggestive of metabolism mediated by CYP 3A subfamily17 while 
rolapitant does not significantly inhibit or induce CYP3A4 activity and.   
 
Dexamethasone 
Concurrent administration of rolapitant did not significantly affect the Cmax and AUC of 
dexamethasone on Day 1.  The systemic exposure was 10% lower on Day 4 when dexamethasone 
was given with rolapitant compared to dexamethasone alone.  This result is consistent with no 
significant effect of rolapitant on a sensitive CYP3A4 substrate, midazolam (Table 39, Figure 27).  
Dexamethasone dosage was not adjusted in the efficacy and safety clinical trials based on this 
result.   
 

Table 39 Mean (%CV) PK Parameters of Dexamethasone with or without Concomitant 
Rolapitant on Day 1* 

Treatment Cmax (ng/mL) Tmax (hr) a AUC0-24 

(ng·hr/ml) 
 Day1 Day 4b Day 1 Day 4b Day 1 Day 4b 

Dexamethasone 
alone (n=24) 

205 (29) 84.9 (23) 2 (0.75-4) 1 (0.5-4) 1480 (31) 484 (40) 

With Rolapitant 
(n=23) 

202 (17) 79.8 (33)c 2 (0.5-4) 0.75 (0.5-4) c 1500 (29) 415 (44) c 

Geometric Mean Ratio (90% CI) 
Dexamethasone with rolapitant vs. Dexamethasone alone 

 101 
(93, 110) 

91 
(84, 98) 

-- -- 105 
(98, 112) 

89 
(82, 97) 

a median (range); b n=21; cn=20 

                                                 
17 Package Insert of Granisetron hydrochloride 
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*Dexamethasone regimen: 20 mg on Day 1 followed by 8 mg twice a day on Days 2 and 3 and single-dose of 8 mg on 
Day 4.  32 mg ondansetron was intravenously administered on Day 1 
 
Figure 27 Mean Plasma Dexamethasone Concentration-Time Profiles on Day 1 Following Single 
Oral Administration of Dexamethasone 20 mg (Left) and on Day 4 Following Multiple Oral 
Administrations of Dexamethasone 8 mg (Right), With Ondansetron, With and Without 
Rolapitant

 
 
Ondansetron 

Table 40 Mean (%CV) PK Parameters for Ondansetron after administered alone and 
administered with rolapitant on Day 1* 

 Cmax 
(ng/mL 

Tmax (h)a AUC0-24 

(ng·h/mL) 
AUCinf 

(ng·h/mL) 
T1/2 (h) 

Ondansetron 
Alone (n=24) 

339 (24) 0.5 
(0.25-1) 

1750 (31) 1840 (33) 5.97 (18) 

With Rolapitant  
(n=23) 

343 (35) 0.5  
(0.25-1.5) 

1920 (34) 2020 (36) 5.86 (15) 

Geometric Mean Ratio (90% CI) 
Ondansetron with rolapitant vs. Ondansetron alone 

 98  
(88, 109) 

 107 
(102, 112) 

107 
(102, 113) 

 

a median (range);  
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Rolapitant 
Concomitant intravenous ondansetron and oral dexamethasone did not significantly affect mean 
AUC of rolapitant while mean Cmax was 16% lower than when rolapitant was administered alone. 
 

Table 41 Mean (%CV) PK Parameters for Rolapitant after Administration alone or with 
Dexamethasone and Ondansetron  
 

 Rolapitant alone Rolapitant 
with OND and 
DEXA 

Geometric Mean ratio 
(90% CI) 
Rolapitant alone vs. with 
OND+DEXA 

Cmax (ng/ml) 991 (19) 1170 (19) 84 (76, 94) 
AUC0-120 
(ng·h/ml) 

46800 (15) 48400 (13) 96 (89, 104) 

 

2.4.2.7 What other co-medications are likely to be administered to the target patient 
population? 
The target patient population is cancer patients; therefore patients will take various 
chemotherapeutics.  In a clinical trial for MEC (P04834), 51.7% of patients received anthracycline-
cyclophosphamide (AC) based chemotherapy and 47.3% of patients received non-AC based 
chemotherapy.  In MEC trial, 5.7% (39/666) of patients received irinotecan.  In clinical trials for 
HEC (P04832, P04833), > 99% patients received cisplatin-based chemotherapy  
 
In addition to cancer drugs, patients in clinical trials were on acid-reducers for gastroesophageal 
reflux disease (GERD) and pain medications including opioids (Table 42).  
 

In phase 3 clinical trials, 25-50% of patients were taking acid-reducers across studies.  The 
proportion of patients who took any acid-reducers e.g. antacid or PPI or H2 blocker was 27%, 55% 
and 31% in Studies P04832, P04833, and P04834, respectively.  Across the trials, the CR rate in 
acute phase after rolapitant was similar: 83.7%, 83.4%, and 83.5% in Studies 32, 33, and 34, 
respectively. 
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Table 42 Concomitant medications used by > 10% of subjects in either the rolapitant or 
control group in Study P04832 

 
 
2.4.2.8  What are the effects of other concomitant drugs on rolapitant?  
 
Rolapitant is a substrate of CYP3A4 and in vitro the formation of the major metabolite of rolapitant 
was inhibited by ketoconazole, a CYP3A4 inhibitor. Therefore the effects of CYP3A4 inhibitor and 
inducer were studied in humans.  In humans concurrent rifampin significantly decreased AUC of 
rolapitant and its active metabolite by 87% and 89%, respectively.  On the other hand ketoconazole 
increased AUCt of rolapitant by 21% ( Table 43). 
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Table 43 Effects of Other Drugs on Rolapitant and its Major Metabolite 

 Median Tmax (h) % Change in Cmax %Change in AUC 
With Ketoconazole (n=12)a 

(one day before and for 21 days after rolapitant) 
Rolapitant 4 (alone) 

4 (with Keto) 
3%↑ AUC0-120: 16% ↑ 

AUCt: 21% ↑ 
SCH720881 168 (alone) 

336 (with Keto) 
2%↓ AUC0-120: 62%↓ 

AUCt: 16%↓ 
With Rifampin (n=20) 

(for 7 days before and for 7 days after rolapitant) 
Rolapitant 3.9 (alone) 

4.0 (with Rif) 
33%↓ 87%↓ 

SCH720881 144 (alone) 
6.1 (with Rif) 

22%↑ 89%↓ 

a: 90 mg rolapitant was administered with ketoconazole 
↓: Decrease in rolapitant exposure by other drug;  
↑: Increase in rolapitant exposure by other drug 
 
CYP3A4 inducers 
The mean Cmax and AUC of rolapitant was 33% and 87% reduced when single dose rolapitant was 
administered to healthy subjects who received 600 mg rifampin, a strong CYP3A4 inducer for 7 
days before rolapitant administration and 7 days after co-administration (Table 44).  On the other 
hand, the median Tmax for SCH 720881 was reduced to 6 h with rifampin from 144 hours without 
rifampin.  Mean Cmax of SCH720881 was increased by 20% while mean AUCt of SCH720881 was 
decreased by 89%.  Concurrent rifampin enhanced both the formation and elimination of 
SCH720881 suggesting that the subsequent metabolism of SCH720881 is also induced by rifampin.  
In a mass balance study, SCH720881 was either not detected in urine or excreted as a small fraction 
in feces although it is a major circulating metabolite in plasma. 
 

 

CYP3A4 inhibitor 
In a clinical drug interaction study, ketoconazole (400 mg once a day) was administered one day 
before and 21 days after the co-administration with rolapitant.  Concurrent ketoconazole did not 
significantly affect the Cmax of rolapitant while mean AUC0-120 and AUCt of rolapitant were 16% 
and 21% higher, respectively than those after administration of rolapitant alone (Table 45).  
 
On the other hand the formation of the major metabolite SCH 720881 was significantly delayed 
with the median Tmax from 168 hr to 336 hr and reduced during the first 120 hours post-dose.  The 
overall AUC up to 504 h post-dose for SCH 720881 was 16% lower with concurrent ketoconazole 
than without ketoconazole (Table 45). 
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Figure 28 Mean (SD) Rolapitant Concentration-Time Profiles with or without Rifampin 

                           

Figure 29 Mean (SD) Major Metabolite Concentration-Time Profiles with or without 
Rifampin 

                     
 
 
 
 
 
 
 
 

Reference ID: 3748397



 52 

Table 44 Mean (%CV) PK Parameters for Rolapitant with or without Rifampin 
 

 Rolapitant alone 
(n=20) 

Rolapitant 
With rifampin 
(n=20) 

Mean ratio (%) 
(90% CI) 

Rolapitant 
Cmax (ng/ml) 896.8 (19.5) 611.1 (26.4) 67 (62, 73) 
Tmax (h)a 3.9 (1.9, 8.0) 4 (2.6)  
AUCt (mcg·h/ml) 95.8 (20.7) 16.2 (23.5) 17 (15, 18) 
AUCinf (mcg·h/ml) 130.9 (23.5) 16.4 (23.5) 13 (11, 14) 
T1/2 (h) 175.6 (23.4) 41 (48.3)  

SCH720881 
Cmax (ng/ml) 157.4 (26.4) 191.0 (21.9) 122 (112,133) 
Tmax (h) a 144 (72-240) 6 (2-24)  
AUCt (mcg·h/ml) 42.8 (24.1) 11.0 (22.9) 26 (24, 28) 
AUCinf (mcg·h/ml) 108.0 (32.9) 11.5 (24.3) 11 (9, 14) 
T1/2 (h) 397(51.4) 66 (43.9)  

a: Median (range) 
 
 

Table 45 Mean (%CV) PK Parameters of Rolapitant after Administration of 90 mg 
Rolapitant Alone or with Multiple Doses of Ketoconazole 
 

 Rolapitant alone 
(n=12) 

Rolapitant 
With ketoconazole 

(n=12) 

Mean ratio 
(90% CI) 

Rolapitant 
Cmax (ng/ml) 657 (17) 676 (18) 103 (92, 115) 
Tmax (h) a 4 (2-6) a 4 (1.5-6) -- 
AUC0-120 (mcg·h/ml) 32.2 (18) 37.2 (16) 116 (104, 130) 
AUCt (mcg·h/ml) 78.4 (20) 94.4 (16) 121 (104, 141) 
AUCinf (mcg·h/ml) 85.4 (8) b 11.4 (12) c -- 

SCH720881 
Cmax (ng/ml) 86.7 (26) 85 (26) 98 (85,114) 
Tmax (h) a 168 (24, 336) 336 (168, 504) -- 
AUC0-120 (mcg·h/ml) 7.4 (31) 2.8 (39) 38 (31, 46) 
AUCt (ng·h/ml) 35.6 (23) 30.4 (32) 84 (72, 98) 

a median (range);b n=7; c n=8 
100 mg of rolapitant HCl 
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Figure 30 Mean rolapitant concentration-time profile following administration of 90 mg 
rolapitant alone or with ketoconazole 

                         
Figure 31 Mean SCH720881 Concentration-Time Profiles following Administration of 90 mg 
Rolapitant alone or with Ketoconazole 

                          

 

2.4.2.9 Is there a known mechanistic basis for pharmacodynamic drug-drug interactions, if 
any? 
The clinical efficacy of anti-emetics for chemotherapy induced nausea and vomiting is based on the 
pharmacodynamic drug-drug interactions between rolapitant and chemotherapeutics. Rolapitant is 
being proposed to antagonize the off-target pharmacodynamic effects of chemotherapeutics that 
leads to emesis.  
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There is no remarkable safety or efficacy issue despite an inconsistency observed between two 
BE studies. In Study PR-10-5014-C, a bioequivalence was demonstrated between two 100 mg 
tablets and four 50 mg capsules.   
The deviation from BE criterion for AUC i.e. % higher AUCt in Study PR-10-5013-C is not 
expected to significantly affect the efficacy and safety of rolapitant especially because the 
Cmax and AUC0-120 was comparable when the efficacy of rolapitant is expected.   

2.5.3 What is the effect of food on the bioavailability (BA) of the drug from the dosage 
form?  
 
Concomitant high fat meal did not significantly affect the bioavailability of rolapitant when 
rolapitant was administered as two 90 mg tablets within 5 min after finishing a high fat meal.  
Rolapitant can be taken without regard of food. 
 

Table 48 Effects of a High Fat Meal* on PK of Rolapitant (Study PR-10-5013-C) 

 Under fasting 
 

Under fed 
condition* 

Mean Ratio (fed/fasting) 
(90% CI) 

Treatment Geometric LS means  

Cmax (ng/ml) 

Tmaxa (h) 

AUC0-120 (mcg·h/ml) 

AUCt (mcg·h/ml) 

AUCi (mcg·h/ml) 

T1/2 
b (h) 

aMedian (min, max) 
b Arithmetic mean (%CV) 

 

Figure 32 Mean (SD) Rolapitant Concentrations-Time Profiles after Administration of 
Rolapitant under Fed or Fasting Condition  
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Table 49  Summary of bioanalytical assay method validation (KB-0010-RB-BV-RPT-01) 
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Table 50 CYP2D6 Alleles Detected by Assays used in study PR-10-5001-C 

 Number of Subjects CYP2D6 Alleles Detected 

 
Although the method for phenotype classification based on CYP2D6 genotype was not provided by 
the applicant, different approaches may be used to determine CYP2D6 phenotype in clinical 
practice.  In a clinical drug interaction study, there were 8 intermediate metabolizers, 17 extensive 
metabolizers and one ultra-metabolizer based on applicant-predicted phenotype results.  When an 
alternative classification method was applied (phenotypes determined using the Clinical 
Pharmacogenetics Implementation Consortium [CPIC] guidelines for activity score [PharmGKB]) 6 
intermediate metabolizers were reclassified as extensive metabolizers, leaving only 2 intermediate 
metabolizers.  Overall, the inhibitory potency of rolapitant by CYP2D6 phenotype could not be 
drawn due to the limited available data and large variability of dextromethorphan PK parameters.   
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3 Major Labeling Recommendations 
 

• Inclusion of a language about the duration of CYP2D6 inhibition in Section 5 
• Inclusion of examples for concomitant substrates for CYP2D6 and BCRP 
• Recommend “Use of TRADENAME is not recommended in patients who are on strong 

CYP3A4 inducers” 
 

• Detailed labeling recommendations including formatting will be conveyed during the 
labeling negotiation 
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