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cisplatin-based chemotherapy) or MEC.  Recently, MEC trials have enrolled a substantive 
proportion (if not 100%) of patients who were treated with AC.  Until the recent approval of 
the fixed combination Akynzeo (5HT3 antagonist plus NK-1 inhibitor), the indications of 
antiemetics had evolved to stating the product prevents chemotherapy induced nausea and 
vomiting in MEC and/or HEC, depending on the trial outcomes in each of these two settings.  

Specific labeling for the  delayed phase (25-120 
hours) evolved with the development of the NK-1 inhibitors, which, given their mechanism of 
action, are intended to impact the delayed phase. (5HT-3 antagonists with long half-lives, such 
as palonosetron, have also been subject to development plans examining the delayed phase, 
due to the prolonged antiemetic exposure post chemotherapy.)  Drug development plans for 
products intended to prevent delayed phase nausea and vomiting initially utilized a primary 
endpoint of “overall phase”, which encompasses the full 0-120 hour period; acute phase (first 
24 hours) and delayed phase (25-120 hours) were secondary endpoints.  The Division later 
began recommending delayed phase as the appropriate primary endpoint for these products  
due to concern that a product intended to provide benefit in the delayed phase could have a 
favorable outcome in the “overall phase” when in fact the treatment effect is driven by its 
impact in the acute phase, or vice versa.  

The following table summarizes CINV indications that have been granted over the years.  

Table 1.  Summary of CINV Indications Granted for Various 5-HT3 Inhibitor and NK-1 Inhibitors
DRUG Dosage form HEC/MEC Acute/Delayed
5HT-3 
inhibitor
Zofran 
(ondansetron)

HEC and MEC Acute
Plus: Day 2 and 3 dosing 
instructions for MEC only. 

Anzemet 
(dolasetron)

IV and PO IV = “Prevention of 
[CINV], including high 
dose cisplatin”
PO = MEC

acute based on Clinical Studies 
Section says first 24 hours

Kytril 
(granisetron)

“Prevention of [CINV], 
including high dose 
cisplatin”
Clinical Studies Section 
includes a MEC trial.

acute based on Clinical Studies 
Section says 24 hours.  

Aloxi 
(palonosetron)

IV HEC Acute

MEC Acute and Delayed
Aloxi PO MEC Acute

NK1 inhibitor
Emend PO and IV HEC Acute and Delayed
 MEC “prevention of nausea and 

vomiting” Clinical Studies Section 
refers to “overall phase, 0-120 
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hours”.  Individual analyses for 
acute, delayed not statistically 
significant in one of two MEC 
studies.

Fixed 
combination 
of NK-1 + 
5HT3 
inhibitors
Akynzeo 
(netupitant + 
palonosetron)

PO “prevention of acute and delayed nausea and vomiting associated 
with initial and repeat courses of cancer chemotherapy, 
including, but not limited to, highly emetogenic chemotherapy.  
Oral palonosetron prevents nausea and vomiting during the acute 
phase and netupitant prevents nausea and vomiting in both the 
acute and delayed phase after cancer chemotherapy.”

Early review articles and treatment guidelines designated anthracyline chemotherapy as MEC; 
however, guidelines were subsequently updated to reclassify AC combination chemotherapy 
as HEC.  This reclassification impacts regulatory review of development plans and NDAs 
proposing MEC indications because MEC trials have enrolled a substantive proportion of 
subjects who received AC. It should be noted that even though AC was changed from MEC to 
HEC in treatment Guidelines, the information provided to support the change suggests that this 
regimen is not as emetogenic as cisplatin chemotherapy.  [The lower limit for HEC 
categorization is causing vomiting in 90% of patients not treated with antiemetic prophylaxis.  
The ASCO Guidelines, (www.asco.org/guidelines/antiemetics) state the Update Committee 
changed the emetogenicity category for AC after considering placebo controlled data 
indicating that 85% of patients treated with AC would be expected to vomit without antiemetic 
prophylaxis.]

The Division addressed the reclassification of AC chemotherapy to HEC in its review of the 
Akynzeo NDA, as its dedicated “MEC” trial for the netupitant component enrolled only 
patients who had received AC chemotherapy.  The Division ultimately concluded it is 
reasonable to approve a general CINV indication (i.e., not limit the indication to HEC) if a 
product’s development program has limited the efficacy evaluation to HEC trials.  It is of key 
importance for an antiemetic development program to establish whether a new product is 
effective in the setting of cisplatin chemotherapy, and it seemed reasonable to expect that a 
product that has been shown to be effective for CINV HEC, should be effective for CINV 
MEC.  To verify this, as part of the Akynzeo NDA review, the Division’s antiemetic approval 
history was evaluated to identify examples of products in which efficacy could only be 
established in the setting of HEC, i.e., the product specifically failed in MEC trials while at the 
same time “winning” in HEC.  After considering the reviews of the trials that supported the 
specific indications limited to HEC (based on labeling), the Division concluded there was an 
absence of persuasive evidence that a product effective in HEC would not also be expected to 
be effective in the setting of MEC.  
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The results of multiple food effect studies were submitted for review.  One was conducted 
within the first bioequivalence study (described above).  In the food effect portion of this trial 
(one of 3 arms; subjects fed a high fat meal), the CI for the Cmax fell slightly outside the BE 
criteria [Mean Ratio (fed/fasting) 90% CI = 1.16 (1.06,1.27) in fed subjects who were 
administered the commercial formulation. The Clinical Pharmacology reviewers commented 
on these data in their review and concluded that because a concomitant high fat meal did not 
significantly affect rolapitant’s bioavailability, it can be taken without regard to food.  The 
Tmax changed from 3.79 hours in fasted state to 4.01 hour in fed state for the commercial 
product.  Two additional studies were conducted to evaluate food effect. One, which evaluated 
the effect of food on the clinical trial formulation, found that fat consumption delayed Tmax 
from 3 hours in the fasted condition to 5 hours in the fed condition; however, overall exposure 
was otherwise not affected.  The Dosage and Administration section of the product label will 
state that rolapitant can be administered without regard to meals.  

The Biopharmaceutics reviewers found the dissolution method acceptable and the dissolution 
acceptance criterion appropriate.

4. Nonclinical Pharmacology/Toxicology

I concur with the conclusions reached by the Pharmacology/Toxicology reviewer that there are 
no outstanding pharm/tox issues that preclude approval. Potential signals identified in the 
nonclinical program, including convulsions, ataxia, and minimal hepatocellular necrosis, were 
considered when the NDA’s clinical safety data were reviewed.  

The  half-lives of rolapitant and its major metabolite (SCH 720881) are markedly longer in 
humans than in animals studied in the toxicology studies (rolapitant in humans =169-183 h vs. 
Cynomolgus monkeys and rats = 6-8 h).  These differences complicated comparisons of 
rolapitant exposures between the animal studies and humans.   Furthermore, because humans 
are dosed no more frequently than once every 2 weeks (once per cycle of chemotherapy), 
comparison of the human single dose AUC0-∞ value to animal steady-state AUC0-24h values 
does not take into consideration the total cumulative animal exposures over time. (Animals 
were dosed every day in chronic toxicity studies.)   The reviewers stated that in light of these 
complexities, exposure multiples were estimated based on body surface area for product 
labeling purposes.   

The liver and thyroid were identified as target organs in repeat-dose oral toxicology studies in 
rodents. In the 26-week oral toxicology study in rats, liver findings included hepatocellular 
hypertrophy and secondary effects on the thyroid (follicular cell hypertrophy).  These affects 
were considered related to the induction of hepatic enzymes by the drug and for this reason 
the reviewers stated that they may not be relevant to humans.  In a chronic dosing monkey 
study, hepatocellular necrosis (minimal focal necrosis) was observed in ¾ males administered 
the highest dose of 30 mg/kg/day x 39 weeks vs. 0/4 controls. The reviewers did not conclude 
that these findings were adverse, treatment-related effects since the findings were characterized 
as focal and minimal, there were no associated changes in clinical chemistry, and the applicant 
indicated that this “was reported to represent a common finding in laboratory monkeys”.  
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Furthermore, this finding was not observed in the females. Hepatocellular necrosis was not 
observed in a 3 month oral dosing monkey study in which the highest dose was 15 mg/kg/day.

Convulsions were observed after acute and/or subchronic administration of rolapitant 
hydrochloride in rat and monkey studies (single dose of 1000 mg/kg administered 
intraperitoneally in rats; a 3-month oral toxicity study in rats at a dose of 125 mg/kg/day;  
single dose oral administration study in monkeys at a 200 mg dose; a two week IV daily 
dose study in monkeys at a dose of 20 mg/kg [also associated with ataxia]; and in a one-
month repeat dose oral dosing study in monkeys at 60 mg/kg/day and 100 mg/kg/day [also 
associated with ataxia]).  However, convulsions were not observed in the chronic oral 
toxicity studies in rats and monkeys, in which animals were administered lower doses than 
the acute/subacute dose studies (100 mg/kg/day x 26 weeks in rats;15 mg/kg/day x 3 months 
in monkeys; and up to 30 mg/kg/day x 39 weeks in monkeys).  The doses administered in 
the chronic dose toxicology studies exceed the clinical dose.  Cmax values (in single dose 
studies) associated with a 100 mg/kg oral dose in monkeys were 6480 ng/mL for rolapitant 
and 875 ng/mL for its metabolite 720881.  In another trial, the Cmax of the drug in monkeys 
after administration of 100 mg/kg dose ranged 5550-8980 ng/ml. The human Cmax after 200 
mg rolapitant hydrochloride dose is 968 ng/ml.  The Pharmacology/Toxicology reviewer 
stated, “In the 26-week oral toxicity study in rats there were no incidences of convulsions at 
the highest dose tested (100 mg/kg/day rolapitant hydrochloride; equivalent to 90 mg/kg/day 
rolapitant free base). This dose (90 mg/kg/day) is 4.9-times the recommended human dose 
(180 mg rolapitant, 3 mg/kg for a 60 kg adult) on a body surface area basis. In the 39-week 
oral toxicity study in monkeys, the NOAEL was the highest dose tested (30 mg/kg/day 
rolapitant hydrochloride; equivalent to 27 mg/kg/day rolapitant free base). This dose is 
approximately 2.9 times the recommended human dose on a body surface area basis.”  

Rolapitant hydrochloride and its metabolite SCH720881 were both negative in the Ames test 
and chromosome aberration assay.  Rolapitant hydrochloride was also negative in the mouse 
bone marrow micronucleus test.  The 2 year carcinogenicity studies in mice and rats revealed 
no statistically significant findings considered treatment related.  See also Section 3 above 
regarding the Pharmacology/Toxicology reviewers’ assessment of the specifications set for the 
potential genotoxic impurities.  

The applicant conducted studies to evaluate reproductive and developmental toxicology.  The 
reviewers worked with the Maternal Health Team from the Division of Pediatric and Maternal 
Health to include the study findings in Sections 8.1 and 8.2 of product labeling.  

5.    Clinical Pharmacology 

I concur with the conclusions reached by the Clinical Pharmacology reviewers that there are 
no outstanding clinical pharmacology issues that preclude approval.   

Rolapitant has a relatively high bioavailability (>90%) and a long elimination half-life, i.e., 
approximately 7 days.  The systemic exposure over 120 hours (AUC0-120), which is the period 
over which drug efficacy was assessed, was about 40% of its AUC0-inf .   Peak plasma 
concentrations are achieved in a median of 4 hours (min = 1.5 hours; max = 12 hours).  It has a 
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large volume of distribution, and plasma concentrations are measurable a month after single-
dose administration.  The Clinical Pharmacology reviewers determined that accumulation 
would not occur with a dosing interval of q 2 weeks, the shortest dosing interval studied in 
clinical trials and proposed for product labeling.  Most chemotherapy regimens won’t be 
repeated more frequently than every 3 weeks.  The major metabolite, SCH720881, forms 
slowly and has a Tmax of 120 hours.   

The major route of excretion is via hepatic/biliary route (73%), followed by urine (14%).  
Hepatic and renal impairment studies established that rolapitant dose adjustment isn’t 
necessary in patients with mild to moderate hepatic or renal impairment, as there was no 
significant effect on rolapitant systemic exposure.  However, patients with severe hepatic 
impairment were not studied and an insufficient number of severely renally impaired patients 
were studied (n=1).  The Clinical Pharmacology reviewers noted that although healthy subjects 
have been shown to tolerate a single rolapitant dose of 720 mg, which resulted in a 3.3-fold 
higher Cmax and 3.9-fold higher AUC than the 180 mg dose that will be approved for 
marketing, the drug’s long half-life in healthy subjects could potentially be even longer in 
patients with severe hepatic or renal impairment, resulting in accumulation after repeated 
dosing in these patients to levels that could result in toxicity.  During labeling discussions, the 
review team agreed that Section 8.6 Hepatic Impairment should state “There are no clinical or 
pharmacokinetic data in patients with severe hepatic impairment (Child-Pugh Class C).  Avoid 
use of rolapitant in patients with severe hepatic impairment.  If use cannot be avoided, monitor 
patients for adverse reactions related to rolapitant.”  Because the renal route of elimination is 
minor, and there was little impact of rolapitant PK noted in patients with moderate renal 
impairment, the reviewers concluded that accumulation would not be expected to have the 
safety impact that severe hepatic impairment would.  Therefore, they determined that it was 
not necessary to include a section on renal impairment in Section 8 of the product label.  

 Rolapitant is metabolized by CYP 3A4. Rifampin, a strong CYP3A4 inducer, was shown to 
decrease the rolapitant AUC by 87%.  Because this substantial decrease could diminish 
rolapitant’s efficacy, Section 7.2 of the product label will state, “Strong CYP3A4 Inducers 
(e.g., rifampin): significantly reduced plasma concentrations of rolapitant can decrease the 
efficacy of Varubi; avoid use of Varubi in patients who require chronic administration of such 
drugs.”  Rolapitant itself does not inhibit or induce CYP3A4, which is an important 
distinguishing feature from the currently approved NK-1 inhibitors, which both inhibit 
metabolism of dexamethasone, necessitating dose reduction of dexamethasone when they are 
coadministered in a combination antiemetic regimen. (Emend is both an inhibitor and inducer 
of CYP3A4.)  Rolapitant was shown not to significantly affect the PK of the 5HT3 antagonist 
ondansetron, and based on granisetron’s  (another 5HT3 antagonist) major route of metabolism 
(expected to be via CYP3A4), it is also not expected to affect granisetron exposures.  Because 
there is no drug drug interaction with dexamethasone, there were review concerns that health 
care providers would mistakenly reduce the dexamethasone dose when using rolapitant, 
assuming that dose reduction is required similar to the currently approved NK-1 inhibitors; this 
would result in an inadequate dexamethasone dose and reduced antiemetic regimen efficacy.  
The applicant stated that they would work with the ASCO supportive care practice guidelines 
group to assure that the guidelines address these differences between the products in the Fall of 
2015.   
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Contraindication for concomitant use with pimozide, based on the fact that Emend is an 
inhibitor of CYP3A4.  Pimozide is primarily metabolized through CYP3A4 (and to a lesser 
extent by CYP2D6).  

Transporter data revealed that rolapitant itself is not a substrate of P-glycoprotein (P-gp), 
OATP1B1 and OATP1B3; however, rolapitant inhibits P-gp and BCRP efflux transporters.  
When co-administered with digoxin (a P-gp substrate), a 70% increase in digoxin Cmax was 
observed.  When co-administered with sulfasalazine (a BCRP substrate), a 2.3-fold increase in 
exposure was observed.  Day 8 evaluation after a single rolapitant dose revealed sustained 
transporter inhibition of BCRP; however, the Day 8 sulfasalazine exposure had decreased 
relative to the Day 1 increase. There was no 7-day study of P-gp effects. The table below, 
which is reproduced from the Clinical Pharmacology review, summarizes these data.

Table 2 Summary of significant effects of rolapitant on systemic exposure to concomitant medications on 
Day 1 and Day 8, after a single rolapitant exposure on Day 1.

Section 7.1 of the product label will state:

“BCRP Substrates with a Narrow Therapeutic Index (e.g., Methotrexate, topotecan, or 
irinotecan): Increased plasma concentrations of BRCP substrates may result in 
potential adverse reactions.  Monitor for adverse reactions related to the concomitant 
drug if use of Varubi cannot be avoided. Use the lowest effective dose of rosuvastatin 
(see prescribing information for additional information on recommended dosing).

P-gp Substrates with a Narrow Therapeutic Index: Increased plasma concentrations of 
digoxin, or other P-gp substrates, may result in potential adverse reactions [see Clinical 
Pharmacology]. Monitor for increased digoxin concentrations. Monitor for adverse 
reactions if concomitant use of Varubi with other P-gp substrates with a narrow 
therapeutic index cannot be avoided.”

Based on the demonstration of prolonged effect of inhibition through 7 days after dosing, and 
the absence of data to establish when this effect resolves, the approval letter will include the 
following PMC:  
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  The key issues 
identified by the Statistical reviewers and points made by the applicant to counter the issues, 
are summarized here:

1. The trial included an unblinded interim analysis of efficacy, for which there was no 
formal independent data monitoring committee.  The applicant was unable to 
establish that adequate procedures were in place to ensure that the results of the 
interim analysis were not revealed to persons connected with the study.  The 
applicant pointed out that it was not the sponsor of the trial, and despite their efforts 
to obtain records to document the procedures to maintain the blind from the 
original sponsor, the applicant was unable to retrieve this key documentation.

2. Differing numbers of patients included in various efficacy analyses prompted the 
Statistical reviewers to request the SAS analysis programs.  In their examination of 
the SAS analysis program they identified 3 patients (2 rolapitant arm; 1 placebo 
arm) who were not included in the primary analysis submitted in the original NDA 
submission.  The applicant stated that the removal of all 3 subjects from the ITT 
population was consistent with protocol criteria and/or the Data Analysis Plan 
(DAP); which raised further concern, as the DAP was not finalized until after study 
completion (3 months post). Based on the phase 2 trial’s definition of ITT and plan 
for managing missing data, 2 patients were excluded from the ITT analysis because 
they had no post randomization assessment, whereas the third subject was 
excluded, despite being in the ITT population, because of missing data limited to 
the delayed phase.  When the impact of removal of these patients from the primary 
analysis was explored, the reviewers concluded that the phase 2 trial could not be 
relied upon to support  because the statistical significance in 
the delayed phase results was sensitive to the removal and/or imputation value for a 
single subject in the ITT population defined by the applicant.

The Statistical reviewers noted that, based on the mITT population and missing 
data imputation method that had been recommended by the FDA (which was 
applied by the applicant to the three phase 3 trials), it was appropriate to include 
these subjects in the analysis and to include them as nonresponders.  They stated 
that from a regulatory standpoint, it is appropriate to include patients who received 
study drug (as was the case with all 3 of the subjects), without a condition based on 
whether there was a post randomization assessment, in modified ITT analyses.  The 
Statistical reviewer recommended that all 3 should be treated as nonresponders for 
the period in which there is missing data, consistent with the missing data 
imputation method used in the three phase 3 trials.  In fact, in a July 5, 2011 Type 
C meeting, the FDA had advised the applicant o impute missing data to failure.  
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Figure 2.  Emend Label Bar Graphs for two phase 3 HEC trials (response was defined as no emesis and no 
significant nausea in the overall phase):

 EMEND Proportion of Patients Receiving Highly Emetogenic Chemotherapy with No Emesis 
and No S ignificant Nausea by Treatment Group and Cycle 

  

The following bar graphs were requested from the applicant to support inclusion of references 
to repeat cycles in the product label.  They are limited to delayed phase efficacy in Cycles after 
Cycle 1 in the phase 3 trials only.  The pattern of relative efficacy between arms over time 
appears similar to the other NK-1 inhibitors; however, the definition of the endpoint presented 
in the Emend label differed and appears to be a presentation of overall phase and the repeat 
cycle assessment methodologies differ across the 3 programs.  These bar graphs, which are 
considered descriptive in nature and include the sample size and confidence intervals 
associated with each cycle, will be included in Section 14 of the label, to be consistent with the 
labels of the other two NK-1 inhibitors.  There will be no summary conclusion statement(s) 
regarding these descriptive data presentations.  
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2) 26% of the population was ≥ 65 years of age; the delta between rolapitant and 
control for delayed phase was numerically higher in the older subgroup (20% vs. 
12%), and nominally statistically significant in both subgroups

3) 32% of the population was non-White; the delta between rolapitant and control for 
delayed phase was numerically higher in the non-White subgroup (19.4% vs. 
12.1%), and nominally statistically significant in both subgroups.

In Study TSP-04833 (HEC):
1) 33% of the population was female; the delta between rolapitant and control for 

delayed phase was higher in females than males (23.3% vs. 1.1%), and nominally 
statistically significant in only females.  Note that the low CR rate relative to 
control arm observed in males in this trial was based on a control arm CR rate of 
67.2% in males, whereas the control arm CR rate in females was 50.6%.  
Furthermore, the control arm CR rate observed in males in the other phase 3 HEC 
trial (TSP-04832, described above), was 62.0% and the control arm rate in females 
was 53.6%.  The disparity of CR rates between males and females observed in 
Study TSP-04833 appears linked to a very high CR rate in males in the control arm.  

2) 27% of the population was ≥ 65 years of age; the delta between rolapitant and 
control for delayed phase was numerically higher in the younger subgroup (11% vs. 
1.0%), and nominally statistically significant in only the younger subgroup.

3) 20% of the population was non-White; the delta between rolapitant and control for 
delayed phase was numerically higher in the non-White subgroup (13.2% vs. 
6.7%); the differences between rolapitant and control were not nominally 
statistically significant in either subgroup.

In Study TSP-04834 (MEC):

1) 80% of the population was female; the delta between rolapitant and control for 
delayed phase was numerically lower in females than males (9.1% vs. 12.2%), but 
nominally statistically significant in both subgroups.

2) 28% of the population was ≥ 65 years of age; the delta between rolapitant and 
control for delayed phase was numerically higher in the older subgroup (11% vs. 
9.0%), but nominally statistically significant in both subgroups.

3) 23% of the population was non-White; the delta between rolapitant and control for 
delayed phase was numerically higher in the White subgroup (10.5% vs. 7.5%); the 
differences between rolapitant and control were nominally statistically significant 
in only the White subgroup.

Summary.  The applicant has presented data from three phase 3 trials that establish the 
efficacy of rolapitant for preventing delayed phase of CINV. Two trials were conducted in the 
setting of cisplatin based HEC. Approximately 53% of patients enrolled in the single MEC 
trial were treated with AC, which ASCO guidelines have reclassified as HEC.  As stated in 
Section 2 of this review, the Division has determined that it is reasonable to grant a broad 
indication that encompasses MEC chemotherapy if the major trials submitted to support an 
approval are limited to study of HEC chemotherapy.  This decision was prompted by the 
review of the Akynzeo NDA, in which the major “MEC” trial enrolled only patients who 
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received AC chemotherapy.  A review of prior approvals found little evidence that an 
antiemetic that is effective for HEC would not also be effective in the setting of MEC.  
Consistent with this finding, the subset analyses of the non-AC subgroup in the rolapitant 
MEC trial in this application found a numerically favorable treatment effect of rolapitant, 
which was associated with a nominally significant p value.  For this reason the indication for 
rolapitant will be general, and will state: 

VARUBI is 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.

As noted in  Clinical Pharmacology, unlike the two currently approved NK-1 
inhibitors, rolapitant does not have a drug interaction with dexamethasone that increases 
dexamethasone exposure.  The review team discussed its concerns that health care providers 
may mistakenly lower the dexamethasone dose when it is administered with rolapitant, based 
on the inaccurate assumption that all NK-1 inhibitors share this interaction. This dose 
reduction in the setting of combination antiemetic regimens that incorporate rolapitant could 
result in decreased antiemetic regimen efficacy.  The applicant agreed to contact ASCO 
Supportive Care Working Group to educate providers regarding the lack of an interaction 
associated with rolapitant.  The Dosage and Administration section of the product label 

 will  state:  “There is no drug interaction between rolapitant and 
dexamethasone, so no dosage adjustment for dexamethasone is required.”    The section also 
provides the Day 1 dexamethasone dose (for both the MEC and HEC settings) and the dose for 
subsequent days (HEC setting).  

8. Safety
The combined safety database from the phase 2 dose ranging trial and the three phase 3 trials 
consisted of 1567 patients who had taken at least one dose of rolapitant.  There were 1294 
patients exposed at the dose proposed for marketing.  Over 300 patients received 6 cycles of 
exposure.  The number of subjects with exposures by cycle number and within each trial is 
summarized in the table below, which is reproduced from the Clinical Review (Table 34 of the 
Clinical Review).  Study P04351 is the phase 2 dose ranging trial; Study P04832 and Study 
P04833 are the HEC trials; and Study P04834 is the “MEC” trial (half of the patients received 
AC chemotherapy) trial.  
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Table 9.  Number of Rolapitant Exposures by Cycle and by Trial

TEAEs led to drug discontinuation in 3.1% in both the rolapitant and placebo arms. SAE rates 
were also essentially identical between rolapitant and control arms (18.5% and 18.8%, 
respectively).  The Clinical reviewer reported in her Addendum review that the incidence of 
TEAEs was highest in the first cycle of treatment and decreased with successive cycles.  The 
exceptions occurred in Cycles 4 and 5 for AEs of CGC Grade 3+, and Cycle 5 for AE leading 
to discontinuation and AE outcome of death; however, for those, the rates were the same or 
higher in the control arm.  There was no evidence of cumulative rolapitant toxicity.  The 
incidence of TEAEs was also explored based on length of chemotherapy cycle.  The 
proportion of TEAEs (based on all TEAE data pooled after Cycle 1) was similar between the 
rolapitant arm and control arm regardless of cycle length.  There was no evidence that cycles 
less than 3 weeks were associated with a higher rate of TEAEs (of interest due to the long half-
life of rolapitant).   

Deaths.  A higher number of deaths occurred in the rolapitant arms vs. placebo (48 vs. 31).  
Most deaths in both arms occurred in the first cycle.  There was no evidence of a trend to 
increasing rate of deaths with subsequent cycles (and increased exposure to rolapitant) in the 
rolapitant arms.  The deaths by cycle are summarized in the Table below, which is reproduced 
from the Clinical Review (Table 36).
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Table 10.  Number of deaths reported by Treatment Arm and by Cycle

For the rolapitant arms, the rate of adverse events resulting in death was higher in the HEC 
trials than in the MEC trial (3.8% vs. 1.0%).  With regard to pattern of adverse reaction 
associated with death, there was no real signal suggesting rolapitant was causing a specific 
fatal drug reaction, although there was a numerically higher proportion of subjects with 
respiratory/thoracic and mediastinal disorders in the rolapitant arm vs. control arm, distributed 
across a variety of event terms. The distribution did not suggest a common adverse reaction 
related to study drug.  In addition, there was a numerically higher rate of nervous system 
disorders in the rolapitant arms than in the control arms (0.3% vs. 0).  There was no clear 
consistent pattern of event types suggesting the study drug was the underlying cause (i.e., 
mixture of hemorrhagic, thrombotic and metabolic).  The 4 events in subjects treated with 200 
mg rolapitant included cerebral haematoma (hemorrhagic), cerebrovascular accident (not 
clearly defined as hemorrhagic; however the Clinical reviewer considered the narrative 
consistent with hemorrhagic), ischemic stroke (thrombotic), and hepatic encephalopathy.  
There were two additional events in subjects exposed to rolapitant 25 mg: a cerebral infarction 
and cerebral ischaemia (both thrombotic).  These data are summarized in the table below, 
which is reproduced from the Clinical Review (Table 37).
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Table 11: Treatment Emergent Adverse Events with Outcome of Death by MedDRA System Organ Class 
and Preferred Term in Decreasing Order by Rolapitant 200 mg Group, All Cycles Combined – Subject 
Incidence.
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The medical officer concluded after her review of the deaths that there was no evidence that 
the deaths were causally related to rolapitant.  She concluded the deaths were expected in a 
patient population with advanced cancer.  I concur.  

Nonfatal SAEs. The proportion of patients with a nonfatal serious adverse event (SAE) was 
similar between rolapitant treated subjects and placebo (2.7% vs. 3.0%, respectively).   
Furthermore, the proportion of subjects who discontinued study participation due to TEAEs 
was similar between rolapitant and placebo (3.1% vs. 3.7%).  

Adverse events of interest based on nonclinical data.  Given the nonclinical study finding of 
convulsions in acute and subacute animal toxicity studies (which was not replicated in 
subsequent chronic dosing nonclinical studies; see Section 4 above), the clinical safety data 
were evaluated for evidence of adverse events that could be related to seizures.  Neurological 
examinations were systematically performed in the trials at the start of each treatment cycle, 
including assessments of cranial nerves, gait, station, reflexes, sensation and cerebellar 
function.  A similar proportion of patients had TEAEs related to the nervous system between 
study arms.  Most were headache or dizziness.  Similar proportions of patients had TEAEs 
reported as “convulsions” (0.3% in the overall rolapitant treated subjects vs. 0.2% in the 
placebo control group vs. 0.2% of the rolapitant subjects who were treated with 200 mg 
rolapitant dose).  The Clinical reviewer noted that the narratives of the patients with 
convulsions indicated that most had brain metastases or another condition known to be 
associated with seizures (such as hyponatremia).  The proportions of patients with syncope 
were identical between placebo and the overall rolapitant treated group.  The proportion with 
presyncopal events was slightly numerically higher in the rolapitant group than the control 
(0.3% in 200 mg rolapitant vs. 0.2% control).  The rates of individual types of TEAEs in the 
nervous system disorders system organ class were similar among the overall rolapitant treated 
subjects, the rolapitant 200 mg treated subjects, and control subjects. The CNS related deaths 
have already been discussed above, and did not appear to be related to rolapitant toxicity.  

In her evaluation of liver safety, the reviewer noted that 5 cases of Hy’s law were identified in 
the safety database, of which 4 occurred on the control arm and 1 occurred in a subject who 
was treated with a low dose of rolapitant (10mg).  The laboratory abnormalities in the latter 
patient (a 58 yo female with squamous cell carcinoma of the tongue treated with cisplatin and 
5FU) occurred two days post treatment and included an increase in ALT from normal at 
baseline to approximately 5 X ULN and a total bilirubin >2 X ULN (50 micromole/L); 
however, the patient’s baseline bilirubin was also greater than ULN.  Alkaline phosphatase and 
AST were normal.  The patient had no evidence of jaundice, pruritis, abdominal symptoms or 
rash. She had concomitant electrolyte abnormalities, including hyponatremia, low HCO3, and 
high BUN and Creatinine.  Her concomitant medications included acetomeniphen 500 mg 
every 8 hours and ranitidine 150 mg every 8 hours. All laboratory values normalized in time 
for the next cycle of treatment (q 4 weeks schedule).  She experienced elevations again in 
subsequent cycles, although lower and not meeting Hy’s criteria. These abnormalities resolved 
in time for administration of each cycle of chemotherapy. She completed 4 cycles of 
chemotherapy on study, and when she left the study her ALT and bilirubin were normal.  (See 
Addendum Clinical review.)  The applicant concluded that the lack of clinical signs and signs 
“do not suggest DILI” in this subject.  Her multiple other medications (including 5HT3 
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antagonist, chemotherapy drugs, acetomeniphen and ranitidine ) could also have caused the 
shifts in ALT and Bilirubin, and the patient had a high bilirubin before starting treatment.  

The Clinical reviewer requested an analysis of proportion of subjects who had >3X, >5X and 
<10X ULN in AST, as well as >2X ULN total bilirubin.  Small numerical differences between 
rolapitant 200 mg and control were noted for AST>5X ULN in Cycle 1 (0.2% rolapitant vs. 
0.1% control), Cycle 2 (0.1% vs. 0%), and Cycle 3 (0.5% vs. 0.1%) only.  For AST >10, a 
small numerical difference was noted in Cycle 2 (0.1% vs. 0.0%) only.  For bilirubin, the 
proportion with >2X elevation was higher in the control arm than in the rolapitant arm in 
Cycle 1 and all subsequent cycles, with the exception of Cycle 2, in which rolapitant = 0.7% 
and control = 0.4%, and in Cycle 5, in which rolapitant = 0.8% and control = 0.5%.  I concur 
with the Clinical Reviewer that there was no convincing signal of hepatoxicity attributable to 
rolapitant identified.  

Common adverse reactions.  The most common adverse reactions will be summarized in the 
label as follows (based on adverse reaction in which the rate was higher than the control arm 
and the rate was ≥3%):

  Table 12. Most Common Adverse Reactions in Patients Receiving Cisplatin Based Highly Emetogenic 
Chemotherapy (Cycle 1)*

BRAND NAME Regimen 
(BRAND NAME, Dexamethasone, and 

5HT3 Receptor Antagonist)
N = 624

Control 
(Placebo, Dexamethasone, and

5HT3 Receptor Antagonist)
N = 627

Neutropenia 9% 8%

Hiccups 5% 4%

Abdominal Pain 3% 2%
*all reactions occurring at ≥ 3% in the BRAND NAME group and for which the rate for BRAND NAME exceeds 
the rate for control

Table 13.  Most Common Adverse Reactions in Patients Receiving Moderately Emetogenic Chemotherapy 
and Combinations of Anthracycline and Cyclophosphamide (Cycle 1)*

BRAND NAME Regimen 
(BRAND NAME, Dexamethasone, and 

5HT3 Receptor Antagonist)
N = 670

Control 
(Placebo, Dexamethasone, and

5HT3 Receptor Antagonist)
N = 674

Decreased appetite 9% 7%

Neutropenia 7% 6%

Dizziness 6% 4%

Dyspepsia 4% 2%

Urinary tract infection 4% 3%
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BRAND NAME Regimen 
(BRAND NAME, Dexamethasone, and 

5HT3 Receptor Antagonist)
N = 670

Control 
(Placebo, Dexamethasone, and

5HT3 Receptor Antagonist)
N = 674

Stomatitis 4% 2%

Anemia 3% 2%
*all reactions occurring at ≥ 3% in the BRAND NAME group and for which the rate for BRAND NAME exceeds 
the rate for control.

Adverse reactions related to drug drug interactions. The Clinical reviewer examined the 
safety database for evidence of clinically relevant adverse reactions attributable to rolapitant’s 
interactions with concomitant medications. As stated in Section 5 of this review, rolapitant is a 
moderate CYP2D6 inhibitor, a weak P-gp inhibitor and a moderate inhibitor of the BCRP 
transporter.  The reviewer found that in the subset of patients who were taking a concomitant 
CYP2D6 substrate drug, the incidence of treatment emergent adverse events was similar 
between rolapitant and control, and there were higher rates of TEAEs in the patients taking 
concomitant CYP2D6 substrate drugs in both arms compared to patients who were not taking 
substrate drugs.  When specific adverse events were examined, there was a slightly higher rate 
of neutropenia in patients treated with both rolapitant and a CYP2D6 substrate vs. control 
(9.2% vs 7.7%), a slightly higher rate of diarrhea (10.4% vs. 9.9%), a higher rate of dizziness 
(6.5% vs. 3.5%), and alopecia (7.5% vs. 6.4%).  These differences were small, and it was 
difficult to attribute them to the drug interactions.  

Since rolapitant is only a weak inhibitor of p-GP, the clinical reviewer focused on the potential 
clinical safety implications of drug interactions related to rolapitant’s inhibition of BCRP 
transporter.  Doxorubicin, fluorouracil and docetaxel are BCRP substrates, and when the 
relative rate of adverse events was examined between rolapitant treated subjects who received 
one of these drugs and control subjects, the Clinical reviewer noted that the incidence of 
overall TEAEs was higher in patients who were treated with BCRP substrates.  However, 
when the applicant responded to an information request to provide safety analyses for 
chemotherapeutic agents that are substrates for BCRP with individual tables for docetaxel, 
dosorubicin, epirubicin, etoposide, fluorouracil, irinotecan, methotrexate and topotecan, the 
Clinical reviewer found no trend of increasing TEAE incidence in events of specific interest as 
chemotherapy induced toxicity (e.g., cytopenia, diarrhea) in subjects who were administered 
concomitant BCRP substrates.  I also reviewed the tables for evidence of a pattern of increase 
of specific types of adverse events related to underlying chemotherapy and found no 
persuasive evidence of a pattern of increased chemotherapy toxicity associated with 
coadministration of rolapitant.  

Subgroup analyses of safety based on sex, age and race.  The Clinical reviewer presented 
demographic subgroup analyses of safety in her Addendum Review.  

Sex.  The following table, reproduced from the Clinical Addendum review, summarizes the 
TEAEs by sex and by study arm (control vs. rolapitant).  The relative rate between males and 
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females for each TEAE was similar between the rolapitant arm and control, i.e., for TEAEs 
that occurred at a numerically higher rate in females than males (or vice versa) in the rolapitant 
arm, a similar higher rate was observed in the control arm.  There was little evidence of a 
increased risk for an adverse reaction related to rolapitant in one sex relative to the other.   
There are two TEAEs in the table below in which that pattern was not consistent, i.e., asthenia 
and neutropenia.  For asthenia, there was a numerically higher difference in proportion of 
males with this TEAE relative to females in the rolapitant group as compared to the difference 
in the control group (4.8% rolapitant vs. 0.7% control).  For neutropenia,  there was a 
numerically higher difference in proportion of females with this TEAE relative to males in the 
rolapitant group as compared to the difference in the control group (3.6% rolapitant vs. 1.3% 
control).  However, these differences between groups do not seem large enough to reflect an 
actual clinically meaningful difference in rolapitant safety between the sexes.

Table 14.   TEAEs by Sex (≥10% of Subjects in Any Subgroup/Treatment Combination), Subject 
Incidence, Pooled Phase 3 and Phase 2 Trials, All Cycles Combined

Age.  The following table, reproduced from the Clinical Addendum review, summarizes the 
TEAEs by age and by study arm (control vs. rolapitant), which are presented using four age 
cutpoints: <45 years, 45-<65 years, ≥ 65 years and <75 years and ≥75 years.  Twenty-six 
percent of the overall pooled phase 3 and phase 2 trial population was ≥65 years of age, and 
25% of the pooled rolapitant population was ≥65 years of age.  The following TEAEs occurred 
at a higher rate in the greater than ≥75 years subgroup treated with rolapitant than both the 
younger subgroups in the rolapitant arm AND the ≥75 years subgroup in the control arm:  
diarrhea, stomatitis, peripheral edema, anemia, leukopenia, dizziness, dyspnea, hypotension 
and cardiac disorders.    
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Table 15. TEAEs by Age Group and Dose Group, All Cycles Combined (≥10% of Subjects in Any 
Subgroup/Treatment Combination) – Subject Incidence, Pooling Group 1
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Electronically copied and reproduced from the Sponsor’s Summary of Clinical Safety, pp 246-247

However, many of these TEAEs did not occur at a higher rate in the older age group when the 
age used as the cutpoint for comparisons was 65 years and older.  The applicant was asked to 
submit the same summary of TEAEs using only the age of 65 as a cutpoint for subgroup 
analyses, i.e., <65 years of age vs. ≥65 years of age.  The TEAEs in the following table 
occurred in ≥1% in the age ≥65 years subgroup and exceed both the <65 year rate and the ≥65 
years subgroup in the control arm by 1%. The percentage not enclosed by parentheses in the 
table correspond to the percentages for overall cycles in the pooled phase 3 and phase 2 dose 
ranging trials.  The percentages in parentheses correspond to Cycle 1 only, and only appear if 
the same criteria were met (rate of ≥1% and exceeds each of the other subgroups by 1%).  As 
can be seen there are no marked differences in rates between the subgroup ≥65 years of age 
treated with rolapitant and those younger than 65 years in the SEAEs listed below that would 
indicate rolapitant is tolerated poorly in geriatric patients ages 65 years and older.  When 
compared to the summary data above for the ≥75 years subgroup, the overlapping TEAEs that 
were noted to occur at a higher rate than the younger age groups and control between the ≥75 
year old and ≥65 year old subgroups were: diarrhea, anemia, dizziness and hypotension.  In 
each of those TEAEs, the rates were higher in the rolapitant treated patients that were ≥75 
years of age than in those that were ≥65 years of age.  However, the very small sample size of 
the ≥75 year old subgroup relative to the other subgroups makes it difficult to conclude that 
these observed differences in the more advanced age group are secondary to rolapitant.
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Table 16. TEAEs in which the proportions where higher in the rolapitant arm ≥65 years subgroup than in 
the rolapitant arm <65 years subgroup AND the control arm subgroup ≥65 years
TEAE Rolapitant Rolapitant Control arm

≥ 65 years <65 years ≥ 65 years
N=323 N=971 N=361

Overall cycles %
(Cycle 1 %)

Anemia 14.2%   (5%) 9.3%   (2.5%) 9.1%   (3.6%)
Abdominal Pain (3.4%) (2.6%) (1.9%)
Abdominal Pain, 
upper

(2.8%) (0.9%) (1.1%)

Diarrhea 16.4% 11.4% 14.4%
Fatigue 23.5% 18.5% 19.4%
Candidiasis 2.2% (1.9%) 1.1%   (0.7%) 1.1%  (0.3%)
Hypomagnesemia 7.7% 4.6% 5.3%
Hyperglycemia 2.2% 1.1% 1.1%
Hypocalcemia 1.5% 0.5% 0
Dizziness 9.0%  (5.6%) 7.0%  (4.4%) 6.6%  (2.8%)
Hypoaesthesia 2.8% 0.9% 0.8%
Dyspnoea 5.9% 4.0% 4.7%
Epistaxis 3.1%  (1.5%) 0.4%  (0.1%) 1.9%  (0.0%)
Deep Vein 
thrombosis

1.9% 0.5% 0.3%

Hypotension 5.0%  (2.2%) 1.6%   (0.7%) 2.5%   (1.1%)

Race.  The following table, reproduced from the Clinical Addendum review, summarizes the 
TEAEs by race and by study arm (control vs. rolapitant).  The vast majority of subjects were 
white.  Only 64 patients were Black, of which 35 were treated with rolapitant.   I concur with 
the Clinical reviewer that it is difficult to draw any conclusion regarding relative safety of 
rolapitant based on race, given this very low sample size.  TEAEs in which the observed rate 
was numerically higher in the small subset of Black subjects treated with rolapitant compared 
to White subjects treated with rolapitant AND in which the difference between groups 
exceeded the difference between those two race subgroups in the control arm included: 
diarrhea, dyspepsia, abdominal pain, stomatitis, neutropenia, leukopenia, headache, dizziness 
and bone pain.  The deltas between the differences observed between races in the rolapitant on 
control group ranged 6-32%.  In contrast, the rates of TEAEs in the numerically larger Other 
subgroup and White subgroup treated with rolapitant were similar between subgroups.  
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Table 17. TEAEs by Race and Rolapitant Dose Group (≥10% of Subjects in Any Subgroup), All Cycles 
Combined – Subject Incidence, Pooled Phase 3 and Phase 2 trials
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Summary.  I concur with the Clinical Reviewer’s conclusion that there were no safety issues 
identified in the NDA review that preclude approval or warrant further evaluation post 
approval.  She did not recommend any safety PMRs or PMCs, and I concur that none are 
warranted at this time.    

9. Advisory Committee Meeting  
There was no advisory committee meeting held to discuss this NDA.  This is the third drug 
approved in this class.  There were no significant public health questions that required the 
input of the committee or outside expertise. 

10. Pediatrics

This NDA triggered PREA. The applicant submitted an iPSP prior to NDA submission, and 
the agreed upon iPSP was filed by FDA on September 4, 2014.  Pediatric studies will be 
deferred for patients birth to 17 years of age because the product is ready for approval for use 
in adults and the pediatric studies have not been completed.  The iPSP was presented to PeRC 
prior to filing the agreed upon iPSP and the plan was presented to PeRC again on April 29, 
2015, during the course of the NDA review.  PeRC agreed with the plan for deferral of 
pediatric studies.   The approval letter will include the following PMRs to address PREA:

2879-1 A GLP toxicology study in juvenile rats.

Final Report Submission:  1/30/2017

2879-2 A dose-ranging study assessing the pharmacokinetics, safety, tolerability, and 
effectiveness of Varubi (rolapitant) in pediatric patients ages 0-17 years old  

Final Protocol Submission:   2/28/2017
Study Completion:      7/31/2020
Final Report Submission: 11/30/2020

      2879-3 A study to evaluate the efficacy and safety of a single oral dose of Varubi 
(rolapitant) in pediatric patients ages 0-17 years old.

Final Protocol Submission:  11/30/2020
Study Completion:    04/30/2026
Final Report Submission:  08/30/2026

The Division of Pediatric and Maternal Health participated in labeling meetings and their 
recommendations are reflected in final labeling.  Section 8.4 Pediatrics will state, “Safety and 
efficacy of Varubi have not been established in pediatric patients.”  The Maternal Health team 
revised the proposed labeling in Sections 8.1 Pregnancy and 8.2 Lactation, so that it was 
updated to comply with the Pregnancy and Lactation Labeling Rule (PLLR). They noted that a 
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