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Abstract

Purpose Rolapitant is a novel, long-acting neurokinin-1 (NK-
1) receptor antagonist. This study evaluated the safety and
efficacy of four different doses of rolapitant for prevention
of chemotherapy-induced nausea and vomiting (CINV) due
to highly emetogenic chemotherapy (HEC).

Methods This randomized, double-blind, active-controlled,
global study was conducted in patients receiving cisplatin-
based chemotherapy >70 mg/m?. Patients received a 9, 22.5,
90, or 180 mg oral dose of rolapitant or placebo with
ondansetron and dexamethasone on day 1 of chemotherapy.
The primary end point was complete response (CR; no emesis
and no use of rescue medication) in the overall (0 to 120 h)
phase of cycle 1. Other assessments were CR in delayed (24—
120 h) and acute (0-24 h) phases, no emesis, no significant
nausea, and no nausea.

Results Four hundred fifty-four patients were randomized. All
doses of rolapitant improved CR with the greatest benefit ob-
served with rolapitant 180 mg vs. active control in the overall
phase (62.5 and 46.7 %, p=0.032) and in the acute (87.6 vs.
66.7 %, p=0.001) and delayed (63.6 vs. 48.9 %, p=0.045)
phases. Rates for no emesis and no significant nausea were
significantly (p<0.05) higher with rolapitant 180 mg vs.
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active control in the overall, acute, and delayed phases.
Treatment-related adverse events were largely considered re-
lated to the chemotherapy and included constipation, head-
ache, fatigue, and dizziness which were mostly mild or mod-
erate and were similar across treatment groups.

Conclusion All doses of rolapitant were well tolerated and
showed greater CR rates than active control. Rolapitant
180 mg demonstrated significant clinical efficacy for
preventing CINV in the overall, delayed, and acute phases
for patients receiving HEC.

Keywords Rolapitant - NK-1 receptor antagonist -
Antiemetic - Chemotherapy-induced nausea and vomiting
(CINV)

Introduction

Chemotherapy-induced nausea and vomiting (CINV) can af-
fect up to 90 % of patients receiving chemotherapy, reduce
treatment adherence over multiple chemotherapy cycles, and
ultimately impact treatment success [ 1—3]. Patients are at risk
of developing CINV for up to 120 h following chemotherapy,
necessitating protection for this entire 5-day period. This
120-h at-risk period for CINV includes an acute phase (0 to
<24 h), a delayed phase (24 to 120 h), and an overall phase (0
to 120 h). Delayed emesis occurs in up to 50 % of patients
post-chemotherapy [4] and is not adequately addressed by
most standard therapies. Young age, female gender, history
of nausea, and lack of response to previous therapy may place
patients at greater risk for CINV [5, 6]. Prevention of CINV is
essential for increasing patient adherence to chemotherapy
and optimizing opportunities for treatment success [7, 8].
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Greater understanding of the physiological and molec-
ular pathways underlying CINV has resulted in recently
revised treatment guidelines [2, 9—12]. Guidelines now
recommend a multimodal approach that incorporates a
prophylactic regimen prior to chemotherapy, consisting
of a neurokinin-1 (NK-1) receptor antagonist with a
serotonin-3 (5-HTj3) receptor antagonist and dexametha-
sone for highly emetogenic chemotherapy (HEC), such
as cisplatin or anthracycline/cyclophosphamide [1, 2,
10—13]. As other existing treatment guidelines for CINV
are revised, they likely will include recommendations
that follow this multimodal approach. Improvement in
the management of patients experiencing CINV has been
demonstrated with NK-1 receptor antagonists [14], which
are approved for prevention of acute and delayed nausea
and vomiting associated with HEC and MEC [10,
15-18].

Rolapitant is a potent, selective, high-affinity, competitive
NK-1 receptor antagonist with an extended half-life of ap-
proximately 180 h [19]. Positron emission tomography
(PET) imaging performed in healthy volunteers 5 days
(120 h) after a single oral 180-mg dose of rolapitant (equiva-
lent to 200 mg rolapitant hydrochloride monohydrate) dem-
onstrated greater than 90 % NK-1 receptor occupancy in the
brain [20], suggesting that a single dose may be sufficient to
prevent CINV during the entire risk period of 0 to 120 h.
Rolapitant is not an inhibitor or inducer of CYP P450 3A4
(CYP3A4) and, consequently, is unlikely to interact with
drugs metabolized through the CYP3A4 system; many drugs
metabolized via this system are administered to cancer pa-
tients undergoing chemotherapy [19].

We describe here the results of a global, multicenter,
randomized, double-blind, active-controlled pivotal study
to evaluate whether the administration of rolapitant,
ondansetron, and dexamethasone prevents CINV in the
combined acute and delayed phase (0 to 120 h) com-
pared with the administration of an active control therapy
of ondansetron and dexamethasone in patients receiving
cisplatin-based HEC.

Methods

This was a pivotal phase 2, global, multicenter, randomized,
double-blind, active-controlled, parallel-group, dose-ranging
study conducted at 75 sites in 21 countries. Prior to study
initiation, the clinical study protocol and amendments and
the written informed consent form were reviewed and ap-
proved by Independent Ethics Committees. The study was
conducted in accordance with good clinical practice (GCP).
Written informed consent was obtained from each patient pri-
or to any study-related activity. This study was registered at
clinicaltrials.gov: NCT00394966.
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Patient selection

Male and female patients were considered eligible if they were
>18 years with a Karnofsky Performance Status (KPS) score
>60; had a predicted life expectancy >3 months; had adequate
bone marrow, kidney, and liver function; and were scheduled
to receive HEC (>70 mg/m? cisplatin-based chemotherapy).
Patients were excluded if they had previously received cisplat-
in or had received within 5 days prior to the study 5-HT;
receptor antagonists, NK-1 receptor antagonists, or other
drugs that could interfere with the study; if they were sched-
uled to receive any radiation therapy to the abdomen or pelvis
from day 5 to day 6; and if they had received systemic corti-
costeroids within 72 h of day 1 of the study, except as
premedication for taxane-based chemotherapy. Patients who
were receiving chronic daily steroid therapy could be enrolled
provided that the daily steroid dose was <10 mg of prednisone
or equivalent. Patients who had ongoing vomiting caused by
any etiology were also excluded.

Study treatments

Eligible patients were randomized to receive rolapitant 9,
22.5, 90, or 180 mg (equivalent to 10, 25, 100, or 200 mg
rolapitant hydrochloride monohydrate) or placebo adminis-
tered approximately 2 h prior to the first dose of chemothera-
peutic agent on day 1 of cycle 1 (Fig. 1). Randomization was
stratified by gender and concomitant emetogenic chemother-
apy use. Intravenous (IV) ondansetron 32 mg and oral dexa-
methasone 20 mg were administered to all patients 0.5 h
before initiation of chemotherapy on day 1. Dexamethasone
8 mg twice daily was administered on days 2, 3, and 4. At the
end of cycle 1, patients were eligible to continue the same
treatment regimen for up to five additional cycles. Patients
who experienced intolerable nausea and/or vomiting during
the study were permitted to take rescue medication. The
rescue medication regimen was at the discretion of the inves-
tigator. A patient who required rescue medication in cycle 1
was allowed to continue participating in the study but was
considered to have failed the primary end point of complete
response (CR).

Study assessments

In cycle 1, patients recorded nausea, emesis, and use of
rescue therapy daily in a study diary from days 1 to 6.
Nausea was self-assessed using a 100-mm horizontal 10-
point visual analog scale (VAS) in the study diary. Eme-
sis, use of rescue medication, and nausea data were used
to assess response rates in the overall (0 to 120 h), acute
(0 to 24 h), and delayed (>24 to 120 h) phases of CINV
following initiation of emetogenic chemotherapy. CR
was defined as no emesis and no rescue medication.
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Fig. 1 Patient disposition for
cycle 1. Patient discontinued

Patients Screened

N=533
indicates that the patient did not
wish to continue in the study for
unrelated issues )
Patients Randomized
N=454
v
\ 4 A4 v \ 4 \ 4
Rolapitant 9 mg Rolapitant 22.5 mg Rolapitant 90 mg Rolapitant 180 mg Active Control
N=91 N=91 N=91 N=90 N=91
A 4 A 4
Discontinued 5(5%) Discontinued 12 (13%) || Discontinued 7 (8%) Discontinued 7 (8%) Discontinued 7 (8%)
Adverse event 2 (2%) Adverse event 5(5%) Adverse event 2(2%) Adverse event 5(6%) Adverse event 3(3%)
Disease progression 1 (1%) Lost to follow-up 1 (1%) Lost to follow-up 1 (1%) Not eligible 1 (1%) Treatment failure 2 (2%)
Patient discontinued 2 (2%) || Not eligible 1 (1%) Patient discontinued 4 (4%) Patient discontinued 1 (1%) Not eligible 1(1%)
Patient discontinued 5(5%) Patient discontinued 1 (1%)

No emesis was defined as no vomiting, retching, or dry
heaves, regardless of rescue medication use. No nausea
was a maximum VAS <5 mm, and no significant nausea
was a maximum VAS score <25 mm. Complete protec-
tion was no emesis, no rescue medication use, and a
maximum VAS score <25 mm. Total control was no
emesis, no rescue medication, and a maximum nausea

Table 1  Patient demographic and baseline characteristics

VAS score of <5 mm. Quality of life (QoL) was mea-
sured by the Functional Living Index-Emesis (FLIE)
questionnaire [21] and reported as a total score derived
from 18 questions on a 7-point scale. No impact on daily
life was defined as total FLIE score of more than 108.
Safety and tolerability were assessed from adverse event
(AE) reporting (relationship to study treatment was

Rolapitant dose Active control
(n=91)
9 mg 22.5 mg 90 mg 180 mg
(n=91) (n=91) (n=91) (n=90)
Females, n (%) 42 (46) 42 (46) 42 (46) 42 (47) 42 (46)
Race, n (%)
White 48 (53) 50 (55) 52 (57) 52 (58) 54 (59)
Non-white 43 (47) 41 (45) 39 (43) 38 (42) 37 (41)
Multiracial 33 (36) 35(398) 32 (35) 32 (36) 35(398)
Median age (years) 55.0 53.0 57.0 56.0 54.0
Age range (years) 22-86 26-76 19-79 20-75 18-77
Age groups, 1 (%)
18-<50 26 (29) 37 (41) 22 (24) 30(33) 36 (40)
50-<65 43 (47) 41 (45) 47 (52) 47 (52) 33 (36)
>65 22 (24) 13 (14) 22 (24) 13 (14) 22 (24)
Median weight (kg) 62.5 69.0 68.2 65.6 66.0
Weight range (kg) 40.0-114.3 44.5-127.5 46.0-107.0 40.0-106.0 39.0-116.0
Median BSA (m?) 1.66 1.74 1.75 1.71 1.70
BSA range 1.25-2.28 1.40-2.34 1.37-2.25 1.34-2.35 1.25-2.30
KPS, n (%)
<60 0 0 1(1) 1D 2(2)
>60 91 (100) 91 (100) 90 (99) 89 (99) 89 (98)
CEC, n (%) 76 (84) 77 (85) 77 (85) 80 (89) 79 (87)

BSA body surface area, CEC concomitant emetogenic chemotherapy, KPS Karnofsky Performance Status
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determined by study investigator), physical examinations,
vital signs, electrocardiograms (ECGs), and clinical lab-
oratory values.

Statistical analysis

This study planned to randomize approximately 450 patients
to one of five treatment arms to achieve a total of 425
evaluable patients. With 85 patients per group, the study had
80 % power to detect a 21 % difference in CR rate between the
rolapitant arm and placebo at an alpha=0.049 level of signif-
icance (two-sided), assuming a placebo response rate of 50 %.
The primary analysis was based on all randomized patients
who received cisplatin-based chemotherapy and a dose of
study medication and had at least one post-treatment efficacy
assessment in cycle 1 recorded.

The primary objective of this study was to determine if the
administration of rolapitant with ondansetron and dexameth-
asone in patients receiving HEC improved outcomes in the
combined acute and delayed phases of CINV compared with
the administration of placebo with ondansetron and dexameth-
asone. The primary assessment of efficacy was CR overall
during cycle 1.

The primary analysis was conducted using a logistic regres-
sion model with terms for treatment, sex, and use of concomi-
tant chemotherapy. To control for multiple comparisons, CR
overall was analyzed in a stepwise manner starting with the
highest dose of rolapitant compared with active control, follow-
ed by the next lower dose, and so forth sequentially. Sequential
testing for the next lower dose occurred only if the previous
comparison was statistically significant. Likewise, secondary
end points of CR for the delayed and acute phase were tested
in a stepwise fashion, starting with the highest dose that met
significance for the primary end point. No adjustment for mul-
tiplicity was performed for the remaining secondary efficacy
end points. Dichotomous response variables were analyzed
using the same logistic regression model as described for CR.
The time to first emesis or to rescue medication use was sum-
marized using Kaplan-Meier (K-M) curves, and each dose
comparison with active control used the log-rank test.

Results

A total of 454 patients were randomized to study treat-
ment. Of these patients, 416 (91.6 %) completed cycle 1.
The most common reason for discontinuation during cy-
cle 1 was adverse events (8.4 %) (Fig. 1). Baseline de-
mographic and clinical characteristics were similar across
treatment groups (Table 1). Overall, 85.7 % of patients
received concomitant emetogenic chemotherapy (CEC),
and 99.1 % had a KPS of >60. The median duration of
each cycle ranged from 26 to 28 days.
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Efficacy

The rolapitant 180 mg group demonstrated significantly great-
er CR compared with active control (62.5 and 46.7 %, p=
0.032) in the overall phase, the primary end point of the study
(Fig. 2). In addition, the rolapitant 180 mg group achieved
statistically significant improvement compared with active

@ Rolapitant 180 mg O Active Control
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Fig. 2 Efficacy outcomes in cycle 1 in the overall phase (0120 h), acute
phase (024 h), and delayed phase (>24—120 h): a complete response and
proportion of patients achieving secondary end points in cycle 1 of b no
significant nausea and ¢ no emesis
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control for CR in the acute phase (87.6 and 66.7 %, p=0.001)
and the delayed phase (63.6 and 48.9 %, p=0.045). CR rates
across all phases of CINV were consistently higher for all
other rolapitant dose groups compared with active control,
except for the 9 mg group in the acute phase, but did not
achieve statistical significance.

Rolapitant 180 mg was also statistically superior to active
control for several key secondary efficacy variables (Table 2).
Rolapitant 180 mg had significantly greater rates of no emesis
in the overall (67.0 and 46.7 %, p=0.006), acute (91.0 vs
67.8 %, p<0.001), and delayed phases (68.2 and 48.9 %, p=
0.008) compared with the active control group (Fig. 2). Sig-
nificantly greater rates of no emesis were also observed in the
rolapitant 90 mg group compared with active control, in the
overall (61.5 and 46.7 %, p=0.042) and the delayed phases
(67.0 and 48.9 %, p=0.012), but not in the acute phase (76.9
and 67.8 %, p=0.162). Rates of no emesis for the rolapitant 9
and 22.5 mg groups did not achieve statistical significance
compared with active control.

The rolapitant 180 mg group had significantly greater rates
of no significant nausea in the overall (63.2 and 42.2 %, p=
0.005), acute (86.5 and 73.3 %, p=0.029), and delayed (64.4
and 47.8 %, p=0.026) phases compared with active control
(Fig. 2). Response rates for no nausea in the overall, acute, and
delayed phases did not achieve statistical significance for any
rolapitant group compared with active control.

Fewer patients in the rolapitant 180 mg group required
rescue medication (14 %) compared with active control
(25 %). Time to first emesis or to rescue medication use was
significantly longer during cycle 1 for patients treated with
rolapitant 180 mg compared with active control (p=0.011;
Fig. 3). The K-M curve for the rolapitant 180 mg group dem-
onstrated clear separation from the active control group as

early as 6 h. For both treatment groups, the K-M curves
reached a plateau at approximately 80 hours after the initiation
of chemotherapy and remained separated thereafter, indicating
a sustained benefit in the delayed phase.

Response rates for total control (no emesis, no rescue med-
ication, and a maximum nausea VAS score of <5 mm) in the
overall, acute, and delayed phases did not achieve statistical
significance for any rolapitant group, but the 180-mg dose
group demonstrated numerically higher rates in the overall
(30.3 and 23.3 %), acute (51.7 and 48.9 %), and delayed
(32.6 and 24.4 %) phases compared with active control. A
significantly greater rate of complete protection (no emesis,
no rescue medication, and a maximum nausea VAS score of
<25 mm) was observed for rolapitant 180 mg in the acute
phase (80.9 and 63.3 %, p=0.009), but not in the delayed
(52.9 and 42.2 %, p=0.151) or overall (52.9 and 38.9 %, p=
0.058) phase compared with active control. Rates of complete
protection for the other rolapitant groups did not achieve sta-
tistical significance in any phase.

Rolapitant 90- and 180-mg doses significantly (p<0.05)
improved the QoL of patients compared with active control,
as determined by total nausea and vomiting scores of the FLIE
questionnaire. The proportion of patients reporting no impact
on daily life (FLIE score >108) was 65.1 and 62.6 % for
rolapitant 180- and 90-mg doses compared with 44.4 % for
active control (p=0.005 and p=0.012, respectively).

Safety

An overall summary of the most common treatment-related
AEs by treatment in cycle 1 is shown in Table 3. Treatment-
related AEs were generally mild and included constipation,
headache, fatigue, and dizziness. Overall, serious AEs

Table 2 Efficacy outcomes in

cycle 1 Time interval Rolapitant dose Active control
(n=91)
9 mg 22.5 mg 90 mg 180 mg
n=91) (n=91) n=91) n=90)
Complete response (patient %)
Overall (0-120 h) 48.4 534 53.8 62.5% 46.7
Acute (0-24 h) 66.7 70.8 74.7 87.6%** 66.7
Delayed (>24-120 h) 50.5 54.5 58.2 63.6* 489
No emesis (patient %)
Overall (0-120 h) 54.9 58.0 61.5% 67.0%* 46.7
Acute (0-24 h) 74.7 77.8 76.9 91.0%** 67.8
Delayed (>24-120 h) 58.2 59.1 67.0% 68.2%* 48.9
No significant nausea (patient %)
Overall (0-120 h) 49.5 57.3% 56.0 63.2%* 422
Acute (0-24 h) 74.7 77.8 74.7 86.5% 73.3
Delayed (>24-120 h) 527 59.6 60.4 64.4* 47.8

£p<0.05; **p<0.01; **%p<0.001
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Fig.3 Kaplan-Meier analysis of time to first emesis or rescue medication
use

(SAEs) occurred in 52 (11 %) of 454 randomized patients dur-
ing cycle 1. The incidence of SAEs was similar in all treatment
groups and ranged from 9 to 14 %. SAEs were most likely
related to chemotherapy or disease progression and included
febrile neutropenia (3 %), neutropenia (1 %), vomiting (1 %),
dehydration (1 %), nausea (1 %), pneumonia (1 %), and renal
failure (1 %). All SAEs were considered unrelated to study
drug, except for one SAE each of dizziness (9-mg dose group),
elevated blood creatinine (90-mg dose group), and convulsions
(90-mg dose group). Only the SAE of convulsion resulted in
study discontinuation. This patient had prior history of convul-
sions associated with hyponatremia, and in this study, the con-
vulsion AE also occurred concurrently with hyponatremia.
During cycle 1, 12 deaths occurred across treatment groups
with no discernible dose trend: rolapitant 9 mg (n=1), 22.5 mg
(n=4), 90 mg (n=1), and 180 mg groups (n=5) and active
control (n=1). None of the deaths were considered related to
study drug and were most likely due to disease progression or

chemotherapy. No appreciable safety concerns or dose-related
effects were ascertained in clinical laboratory tests and mea-
surements of vital signs and ECGs.

Discussion

This pivotal global study evaluated the efficacy, safety, and
tolerability of the NK-1 receptor antagonist, rolapitant, for pre-
vention of CINV. These results provide strong initial support to
the superiority of rolapitant 180 mg over active control for the
primary and secondary end points in patients with CINV in
cycle 1. After correcting for multiple comparisons, results with
rolapitant 180 mg are statistically robust, demonstrating signif-
icant improvements in CR compared with active control during
cycle 1. In addition, improvements were observed, with no
emesis and no significant nausea compared with active control
during cycle 1. All other rolapitant dose groups generally
achieved numerically greater response compared with active
control for the CR, no emesis, and no significant nausea effica-
cy end points. Even though there are no studies directly com-
paring NK-1 receptor antagonists, the overall CR rate with
rolapitant 180 mg (62.5 %) appears consistent with CR rates
observed with other NK-1 receptor antagonists in patients with
HEC treated for CINV [22-25] and greater than those observed
with the 5-HTj3 receptor antagonist palonosetron used without
an NK-1 receptor antagonist [26].

Rolapitant was safe and well tolerated for all doses tested in
this study. The incidence of AEs did not differ between
rolapitant and active control. The AE profile of rolapitant is
consistent with that of other NK-1 receptor antagonists and 5-
HTj; receptor antagonists [13, 22, 26, 27].

Rolapitant has a distinct pharmacokinetic profile with a
half-life of 180 vs. 9-12 h for aprepitant. Thus, a single dose

Table 3  Summary of common (>2 % in any group) treatment-related adverse events in Cycle 1

Rolapitant dose Active control

(n=91)

9 mg 22.5 mg 90 mg 180 mg

n=91) n=91) (n=91) (n=90)
Any adverse event, n (%) 12 (13) 12 (13) 21(23) 9 (10) 8(9)
Fatigue, n (%) 1(1) 0 2(2) 303) 2(2)
Anorexia, n (%) 2(2) 0 (D) 1(1) 0
Somnolence, 7 (%) 0 0 0 2(2) 0
Constipation, n (%) 2(2) 303 6(7) 1(1) 0
Disturbance in attention, 7 (%) 1(1) 1(1) 2(2) 1(1) 2(2)
Dizziness, n (%) 303 1(1) 303) 1(1) 0
Nausea, n (%) 1(1) 22 2(2) 0 0
Abdominal pain, 7 (%) 0 0 2(2) 0 0
Headache, n (%) 44 303 2(2) 0 2(2)
Vomiting, n (%) 0 3(3) 0 0 1(1)
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of rolapitant can potentially provide long-lasting protection
beyond the acute phase of CINV and obviate repeated admin-
istration during periods when patients may have nausea and/or
vomiting [28]. Other NK-1 receptor antagonists are available
for administration as a single dose for CINV treatment.
Fosaprepitant (an intravenous formulation of aprepitant) has
demonstrated efficacy as a single dose for CINV treatment in
patients receiving HEC [25, 29]. However, rates of injection
site reactions as high as 15 % have recently been reported with
fosaprepitant [30, 31]. The oral fixed-dose combination of the
NK-1 receptor antagonist netupitant and the 5-HT; receptor
antagonist palonosetron (NEPA) has demonstrated efficacy as
a single oral dose for treating CINV in patients receiving HEC
[22, 27, 32].

Managing drug-drug interactions in cancer patients with
complex therapeutic needs has been an important consideration
in the development of CINV therapies [28]. Rolapitant differs
from existing NK-1 receptor antagonists, as it is neither an in-
hibitor nor inducer of CYP P450 3A4 (CYP3A4) and, thus, is
unlikely to produce clinically important drug-drug interactions
[28, 33, 34]. The NK-1 receptor antagonist aprepitant, the
prodrug fosaprepitant, and the netupitant combination with
palonosetron inhibit or induce CYP3A4 [17, 18]. These drug-
drug interactions can necessitate dose adjustments of concomi-
tantly administered drugs to avoid potential adverse events [10].

This study design mimicked clinical practice, as patients
could receive any combination of chemotherapeutic agents as
long as cisplatin, a highly emetogenic agent, was included. In
addition, other therapies (such as CYP3A4-metabolized
drugs) were allowed; thus, the results of this study are gener-
alizable to the broader oncology population.

This study demonstrates the safety, tolerability, and efficacy of
a rolapitant 180-mg dose administered in combination with a 5-
HT; receptor antagonist and dexamethasone. Rolapitant achieved
significantly greater complete response rates than the 5-HTj5 re-
ceptor antagonist and dexamethasone alone for CINV prevention.
Rolapitant was safe and well tolerated at all doses evaluated in the
study when administered 2 h prior to chemotherapy in patients
receiving HEC. Based on these results, the 180-mg dose of
rolapitant was selected for further clinical evaluation in phase 3
clinical trials, results of which are now available [35, 36].
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