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Abstract

A.R.R.O.W. evaluated the superiority of once-weekly carfilzomib plus dexamethasone (Kd) 20/70 mg/m? vs. twice-weekly Kd
20/27 mg/m? based on progression-free survival (PFS) in relapsed and/or refractory multiple myeloma patients. Forty Japa-
nese patients (once-weekly arm, n =26; twice-weekly arm, n=14) were randomized in A.R.R.O.W. In the Japanese subgroup
of A.R.R.O.W., median PFS was 14.8 months (95% confidence interval [CI], 7.5-not evaluable [NE]) and 9.7 months (95%
CI, 3.8-NE) in the once- and twice-weekly arms, respectively. The overall response rate (ORR) was 73.1% (19/26; 95% CI,
52.2-88.4) and 57.1% (8/14; 95% CI, 28.9-82.3) in each arm. The adverse events (AEs) incidence was 100% in both arms.
Grade >3 AE incidence was 80.8% (21/26) and 78.6% (11/14) in each arm. Two fatal treatment-related AEs (acute lung injury
and acute respiratory distress syndrome) occurred in the once-weekly arm. In exploratory unadjusted analyses of A.R.R.O.W.
(once-weekly Kd 20/70 mg/m?) vs. ENDEAVOR (twice-weekly Kd 20/56 mg/m?), median PES was 14.8 months vs. NE due
to not yet being reached, and ORR was 73.1% (19/26) vs. 42.9% (3/7). In the Japanese subgroup, once-weekly Kd tended
to improve ORR vs. twice-weekly Kd. Results from A.R.R.O.W. tended to be consistent with results from ENDEAVOR.
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Introduction
Some results of this study were previously published: Moreau P, Multiple myeloma (MM) comprises approximately 10% of
Mateos MV, Berenson JR, Weisel K, Lazzaro A, Song K, et al. . . . ..
Once weekly versus twice weekly carfilzomib dosing in patients all hematological malignancies. In Japan, the annual inci-
with relapsed and refractory mu][lple myeloma (ARROW) dence and 5'year preValenCe rates Of MM were reported to
interim analysis results of a randomised, phase 3 study. Lancet be 1.3-5.4 and 9.7 per 100,000 persons, respectively [1].

Oncol. 2018 Jul;19(7):953-964. Given the better understanding of the disease and the advent

of new treatments during the past decades, the overall sur-
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[2]. However, despite these advances and the increase in OS,
MM remains an incurable disease, the morbidity of MM has
increased in Asia [3], and treatment options that provide
survival benefits are needed.

Carfilzomib (Kyprolis®, Amgen, Thousand Oaks, CA,
USA) is a second-generation epoxyketone proteasome inhib-
itor [4]. It is highly selective and preferentially inhibits the
proteasome subunit, CT-L/LMP7 [5]. Carfilzomib differs
from bortezomib in that it binds to a different site on the
proteasome, and that it binds irreversibly. Carfilzomib is
indicated for the treatment of relapsed and refractory multi-
ple myeloma (RRMM) in combination with dexamethasone
(once-weekly carfilzomib 20/70 mg/m? or twice-weekly
20/56 mg/mz; administered as a 30-min infusion), or lena-
lidomide (Revlimid®, Celgene Corp., Summit, NJ, US) plus
dexamethasone (KRd) (carfilzomib 20 mg/m? starting dose
that can be escalated to 27 mg/m? twice weekly and admin-
istered as a 10-min infusion) in both the United States [4]
and Japan [6].

The efficacy of carfilzomib plus dexamethasone (Kd) in
improving OS was established in the phase 3 ENDEAVOR
trial [7, 8]. This trial compared carfilzomib head to head
with bortezomib (Velcade™ Millennium Pharmaceuticals,
Cambridge, MA, USA) plus dexamethasone (Vd). In this
trial, Kd (twice-weekly Kd 20/56 mg/m?) significantly
increased the median OS compared with Vd (47.6 months
in the Kd group vs. 40.0 months in the bortezomib group
[hazard ratio (HR) 0.791 (95% confidence interval [CI]
0.648-0.964)], one-sided p=0.010) [8].

In a Japanese phase 1 dose-escalation study of carfil-
zomib monotherapy (20 mg/m? in Cycle 1, Days 1-2, fol-
lowed by 45 or 56 mg/m?), the overall response rates (ORR)
of the 20/45 mg/m? and 20/56 mg/m? cohorts were 66.7%
and 50%, respectively [9]. In a phase 1/2 trial of carfilzomib
monotherapy, the ORR, median progression-free survival
(PFS), and median OS at a dose of 20/27 mg/m2 (20 mg/
m? in Cycle 1, Days 1-2, and then escalated to 27 mg/m?)
were 22.5%, 5.1 months, and 22.9 months, respectively [10].
The CHAMPION-1 study [11] and a Japanese phase 1 trial
[12] assessed the maximum tolerated dose of once-weekly
Kd 20/70 mg/m? (20 mg/m? in Cycle 1, and escalated up to
once-weekly 70 mg/m?). The ORRs were 77% and 83.3%,
respectively, and in both studies, the dose of 20/70 mg/m2
was well-tolerated.

The A.R.R.O.W. study [13] is a multicenter, open-label
phase 3 trial that tested the hypothesis that once-weekly
Kd 20/70 mg/m? is superior to twice-weekly Kd 20/27 mg/
m? in terms of PFS. When this study was designed, Kd
20/70 mg/m? was one of the standards of care as third-
line therapy for patients with RRMM, and the results of
the ENDEAVOR study were not yet available. The results
indicated that once-weekly Kd 20/70 mg/m? significantly
prolonged PFS compared with twice-weekly Kd 20/27 mg/
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m?, and both treatment schedules had comparable safety.
Herein, we describe the results of the Japanese subgroup
of the A.R.R.O.W. study [13]. To date, no clinical studies
have compared once-weekly Kd 20/70 mg/m? with twice-
weekly Kd 20/56 mg/m?. To compare the outcomes of once-
weekly Kd 20/70 mg/m? vs. twice-weekly Kd 20/56 mg/
m?, we compared data from subjects from the A.R.R.O.W.
study who were treated with once-weekly Kd 20/70 mg/m?
with that of subjects from the ENDEAVOR study who were
treated with twice-weekly Kd 20/56 mg/m? [7, 8]. Owing
to key differences in the eligibility of subjects from the
ENDEAVOR and A.R.R.O.W. studies in terms of prior num-
ber of therapies, refractoriness to the most recent therapy,
and prior use of a proteasome inhibitor and immunomodula-
tory drugs, we conducted an exploratory unadjusted analysis
using subjects from the ENDEAVOR study whose criteria
met that of both the overall and Japanese populations of the
A.R.R.O.W. study.

Materials and methods
Patients

Detailed inclusion and exclusion criteria for the A.R.R.O.W.
study have been previously published [13]. Briefly, eligi-
ble subjects were men and women > 18 years of age with
RRMM, who had received two to three prior regimens,
including a proteasome inhibitor and an immunomodula-
tory drug. Subjects were required to be refractory to the
most recent therapy (including bortezomib or ixazomib)
and have measurable disease defined by > 1 of the follow-
ing (assessed within 21 days before randomization): serum
M-protein > 0.5 g/dL, urine M-protein >200 mg/24 h, or
in subjects without detectable serum or urine M-protein,
serum-free light chain (SFLC) > 100 mg/L (involved light
chain) and an abnormal serum kappa lambda ratio (SFLC
kappa lambda ratio < 0.22 or > 1.52).

Key exclusion criteria were as follows: having received
cytotoxic chemotherapy 28 days or radiotherapy 7 days
prior to randomization; presence of Waldenstrom mac-
roglobulinemia; MM of the immunoglobulin M subtype;
polyneuropathy, organomegaly, endocrinopathy, monoclo-
nal gammopathy, and skin changes syndrome; plasma cell
leukemia; myelodysplastic syndrome; history of or current
amyloidosis; second malignancy in the past 5 years; grade
3 or worse neuropathy in the 14 days before randomization;
active infection; or severe cardiac disease.

Ethical approval by the institutional review boards was
obtained, and the study was conducted in accordance with
the International Council for Harmonisation Good Clinical
Practice regulations/guidelines and the Declaration of Hel-
sinki. All patients provided written informed consent. The
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A.R.R.O.W. study was registered at Clinical Trials.gov under
the identifier NCT02412878.

Study design, treatments, and measures

The details of the study design have been published [13].
The A.R.R.O.W. study was a randomized, open-label, phase
3 trial. Eligible subjects were randomly assigned in a 1:1
ratio through an interactive voice response system or inter-
active web response system to receive either once-weekly
Kd 20/70 mg/m? or twice-weekly Kd 20/27 mg/m?. Eligible
subjects were stratified at the time of randomization based
on the International Staging System (stage 1 vs. stages 2 or
3), refractory to bortezomib treatment (yes vs. no), and age
(<65 vs. > 65 years) and were randomly assigned to treat-
ment on a blocked randomization scheme.

Kd was administered in 28-day cycles. All cycles started
28 days (+2 days) after the start of the previous cycle. The
once-weekly Kd arm received carfilzomib (30 min intrave-
nous infusion) on days 1, 8, and 15 of all cycles (20 mg/
m? [Cycle 1, Day 1]; 70 mg/m? thereafter: Kd 20/70 mg/
m?). The twice-weekly Kd arm received carfilzomib (10 min
intravenous infusion) on Days 1, 2, 8, 9, 15, and 16 (20 mg/
m? Cycle 1, Days 1-2; 27 mg/m? thereafter: Kd 20/27 mg/
m?).

Dexamethasone 40 mg was administered for at least
30 min on Days 1, 8, and 15 in both treatment arms. Dexa-
methasone on Day 22 was taken orally, whenever possible,
and was only administered during Cycles 1 to 9. Treatment
continued until disease progression or unacceptable toxic
effects. Dose reductions of carfilzomib were permitted to
manage adverse events (AEs). Antiviral prophylaxis (vala-
cyclovir or an equivalent antiviral agent) was recommended
to prevent herpes zoster reactivation during treatment and a
protonpump inhibitor was recommended to prevent peptic
ulcer disease.

To assess response and disease progression, we used
modified versions of the International Myeloma Working
Group—Uniform Response Criteria [14] and the Consensus
recommendations of the International Myeloma Workshop
Consensus Panel 1 [15]. Hematological and serum chemistry
assessments were conducted at a central laboratory.

Endpoints
Efficacy

The primary study endpoint of the A.R.R.O.W. study was
PES (defined as the time from randomization until disease
progression or death due to any cause), which was com-
pared between arms in the intent-to-treat population. The
secondary endpoints were ORR (defined as the proportion of
patients who achieved a partial response, very good partial

response, complete response [CR], or stringent complete
response [SCR] according to International Myeloma Working
Group Uniform Response Criteria), best overall response,
duration of overall response, clinical benefit rate (CBR),
and OS (defined as the time from randomization to death
due to any cause). To compare two dosing regimens (once-
weekly Kd 20/70 mg/m? and twice-weekly Kd 20/56 mg/
m?), we conducted an exploratory unadjusted analysis using
data from a subgroup of patients from the A.R.R.O.W. study
who were treated with once-weekly Kd 20/70 mg/m? and a
subgroup of patients from the ENDEAVOR study who were
treated with twice-weekly Kd 20/56 mg/m?. The following
key inclusion criteria that were similar between the two
studies were identified: patients who had two to three prior
therapies, were refractory to the most recent therapy and had
prior use of a proteasome inhibitor and immunomodulatory
drugs. Comparisons were made between the overall popu-
lations of the A.R.R.O.W. (once-weekly Kd 20/70 mg/m?)
and ENDEAVOR (twice-weekly Kd 20/56 mg/m?) studies;
the overall populations of A.R.R.O.W. and ENDEAVOR
who met the above criteria; and the Japanese subgroups of
A.R.R.O.W. and ENDEAVOR who met the above criteria.

Safety

Safety endpoints of the A.R.R.O.W. study were AEs and any
abnormalities in vital signs, general laboratory tests (blood
chemistry, hematology, coagulation, and urinalysis), and
12-lead electrocardiography.

AEs were recorded for at least 30 days after the last
administered dose and were graded according to the National
Cancer Institute Common Terminology Criteria for Adverse
Events (version 4.03).

Statistical methods

Details of the statistical methods, definition of pre-planned
analysis populations, and primary/secondary analyses have
already been described in the interim report of the ARROW
study [13]. For PES and OS, the median timetoevent per each
treatment arm was derived using the Kaplan—Meier method.
The duration of response was summarized descriptively
using the Kaplan—-Meier method in patients who achieved
at least a partial response. In this A.R.R.O.W. study, the
log-rank test was used for between-group comparisons (once
weekly vs. twice weekly arms), and the corresponding HR
and 95% CI were estimated using a Cox proportional hazards
model stratified by the randomization stratification factors.
The Cochran—Mantel-Haenszel test was used to analyze
stratified binary data (ORR).

The present analyses were subgroup analyses of the
intent-to-treat population and not powered nor adjusted
for multiplicity. We conducted an exploratory unadjusted
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analysis comparing data between the overall populations
of the A.R.R.O.W. (once-weekly Kd 20/70 mg/m?) and
ENDEAVOR (twice-weekly Kd 20/56 mg/m?) studies,
and between the overall populations of A.R.R.O.W. and
ENDEAVOR and the Japanese subgroups of A.R.R.O.W.
and ENDEAVOR who had received two to three prior thera-
pies, were refractory to the most recent therapy, and had
received prior proteasome inhibitor and immunomodulatory
drugs, and compared these subgroups numerically. All sta-
tistical analyses were conducted using SAS software version
9.3 (SAS Institute Inc., Cary, NC, USA).

Results
Patients

Patient disposition is shown in Fig. 1. Of the 47 Japanese
patients screened, 40 were randomly assigned to the treat-
ment arms: 26 patients were assigned to the once-weekly
arm and 14 patients to the twice-weekly arm. All patients in
each arm received Kd. In the once-weekly arm, 18 patients
discontinued the study drug: nine discontinued for AEs;
seven discontinued for disease progression, and one patient
each discontinued for subject request and physician deci-
sion. In the twice-weekly arm, 10 patients discontinued the
study drug: eight discontinued for disease progression and
two for AEs.

In the Japanese subgroup, patients in the once-weekly
and twice-weekly arms were generally comparable in terms

of demographic and disease characteristics (Table 1). Over-
all, as well as in both arms, slightly more than half of the
patients were male (53.8% and 57.1%, respectively). Over-
all, patients had a median age of 67.0 (35, 80) years. In the
once-weekly arm vs. twice-weekly arm, a larger proportion
of patients (46.2% vs. 35.7%) were between 65 and 74 years
of age, while in the twice-weekly arm vs. once-weekly
arm, a larger proportion of patients (42.9% vs. 26.9%) were
between 18 and 64 years of age. Over 60% of patients over-
all and in both arms had an Eastern Cooperative Oncology
Group Performance Status of 0. In the once-weekly arm,
61.5% of patients had an unknown risk determined by fluo-
rescence in situ hybridization, followed by 19.2% each for
high and standard risk, while in the twice-weekly arm, half
of the patients had an unknown risk status, but 28.6% were
at high risk, and 21.4% were at standard risk. All patients
had received either two or three prior treatment regimens.
Patients in the once-weekly arm received a median of 2.5
prior treatments, and those in the twice-weekly arm received
a median of 2.4 prior treatments. Prior treatment regimens
included bortezomib (100%), lenalidomide (92.5%), or
thalidomide (27.5%). All patients were refractory to prior
systemic treatment. The demographic and baseline disease
characteristics of the overall population of the A.R.R.O.W.
and ENDEAVOR studies are shown in Supplementary
Table 1.

In the Japanese subgroup of the A.R.R.O.W. study, the
once-weekly arm had a mean Kd treatment duration of
43.6 weeks (median 55.8 [2.1, 81.1] weeks) and received
a mean of 11.4 cycles (median 14.0 [1, 20] cycles) and a

Subjects screened N=47

i Subjects screened but not randomized n=7

| Once-weekly Kd 20/70 mg/m? N=26 |

| Twice-weekly Kd 20/27 mg/m? N=14

Subjects who discontinued Kd n=18 (69.2%)
AE n=9 (34.6%)
Subject request n=1 (3.8%)
Disease progression n=7 (26.9%)
Physician decision n=1 (3.8%)

Subjects who discontinued Kd n=10 (71.4%)
AE n=2 (14.3%)
Disease progression n=8 (57.1%)

[ Subjects who continued Kd n=8 (30.8%) |

| Subjects who continued Kd n=4 (28.6%) |

Subjects who entered AFU n=3 (11.5%) |

[ Subjects who entered AFU n=2 (14.3%) |

Fig. 1 Patient disposition of the Japanese subgroup from A.R.R.O.W. AFE adverse event, AFU active follow-up, Kd carfilzomib (kyprolis) plus

dexamethasone
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Table 1 Demographic and baseline disease characteristics of the Japanese subgroup of the A.R.R.O.W. study
Once-weekly Twice-weekly Total
Kd 20/70 mg/m?> Kd 20/27 mg/m? (N=40)
(N=26) (N=14) n (%)
n (%) n (%)
Sex
Male 14 (53.8) 8 (57.1) 22 (55.0)
Female 12 (46.2) 6 (42.9) 18 (45.0)
Age (years)
Median (min, max) 68.0 (45, 80) 65.5 (35,79) 67.0 (35, 80)
18-64 years 7(26.9) 6 (42.9) 13 (32.5)
65-74 years 12 (46.2) 5@35.7) 17 (42.5)
75-84 years 7(26.9) 3(214) 10 (25.0)
ECOG PS
0 16 (61.5) 9 (64.3) 25 (62.5)
1 10 (38.5) 5@35.7) 15 (37.5)
1SS stage at baseline
Stage 1 13 (50.0) 12 (85.7) 25 (62.5)
Stage 2 8 (30.8) 1(7.1) 9(22.5)
Stage 3 5(19.2) 1(7.1) 6 (15.0)
Risk group as determined by fluorescent in situ hybridization
High risk 5(19.2) 4 (28.6) 9 (22.5)
Loss of p arm of chromosome 17* 2(7.7) 2 (14.3) 4 (10.0)
Translocation (4; 14)* 3(11.5) 3(21.4) 6 (15.0)
Translocation (14; 16)* 2(7.7) 0(0.0) 2(5.0)
Standard risk® 5(19.2) 3(214) 8 (20.0)
Unknown 16 (61.5) 7 (50.0) 23 (57.5)
Total number of prior regimens, mean (SD) 2.5(0.5) 2.4(0.5) 2.5(0.5)
Refractory status to last prior systemic therapy
Refractory 26 (100) 14 (100) 40 (100)
Prior regimen
Bortezomib 26 (100.0) 14 (100.0) 40 (100.0)
Lenalidomide 25 (96.2) 12 (85.7) 37 (92.5)
Refractory to any prior lenalidomide-including regimen 20 (76.9) 12 (85.7) 32 (80.0)
Not refractory to any prior lenalidomide-including regimen 5(19.2) 0(0.0) 5(12.5)
Thalidomide 6(23.1) 5(35.7) 11 (27.5)
Refractory to any prior thalidomide-including regimen 2(7.7) 2 (14.3) 4(10.0)

Kd carfilzomib (Kyprolis) plus dexamethasone, ECOG PS Eastern Cooperative Oncology Group Performance Status, /SS International Staging

System, K carfilzomib, SD standard deviation

4Genetic subtypes were determined by each study site using their individual cut-oft values

bStandard risk was defined as no high-risk genetic alterations described above were detected in the bone marrow

mean cumulative dose of 2130.0 mg/m?* (median 2558.6
[133.2, 4287.3] mg/m?). The twice-weekly arm had a
mean Kd treatment duration of 40.1 (median 37.3 [7.9,
78.4] weeks) weeks and received a mean of 10.5 cycles
(median 9.5 [3, 20] cycles) and a mean cumulative dose
of 1592.4 mg/m? (median 1415.8 [364.6, 3140.7] mg/mz).

Efficacy results of the Japanese subgroup
of the A.R.R.O.W. study

The median PFS was 14.8 (95% CI 7.5, not evaluable

[NE]) months in the once-weekly arm and 9.7 (95% CI 3.8,
NE) months in the twice-weekly arm (Fig. 2a). The HR of
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Progression/Death, n (%) 8 (57.1%) 12 (46.2%)
Median PFS, months 9.7 14.8

HR(Kd 20/70/Kd 20/27)(95% Cl) 0.542 (0.162, 1.810)

| | | | |
0 3 6 9 12 15 18 21

Months from Randomization

Number of Subjects at Risk:

Kd 20/27 14 12 10 7 6 2 0

Kd 20/70 26 22 18 15 15 6 1 0
B
(%) ) )
80 m Partial response B Very good partial response O Complete response

ORR 73.1% (19/26)
70

ORR 62.9% (151/240)

60
2VGPR 42.3%

(11/26)

ORR 57.1% (8/14) [ cR 5% [131240)
50
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2VGPR 28.6% (27\:3(/52|:1R0)32 * ORR 40.8% (97/238)
(4114)
40 4/238)
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0
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Once-weekly KD Twice-weekly KD Once-weekly KD  Twice-weekly KD
Japanese population Overall population
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«Fig.2 a Kaplan—Meier curve comparing PFS in the Kd once-weekly
and Kd twice-weekly dosing arms of the Japanese subgroup from
A.R.R.O.W. CI confidence interval, Kd carfilzomib (Kyprolis) plus
dexamethasone, HR hazard ratio, PFS progression-free survival. b
Comparison of overall response rates in the overall population and
Japanese subgroup from A.R.R.O.W. CR complete response, Kd
carfilzomib (Kyprolis) plus dexamethasone, ORR overall response
rate, VGPR very good partial response

progression or death for the once-weekly vs. twice-weekly
arm was 0.542 (95% CI10.162, 1.810).

Table 2 provides a summary of the efficacy measures.
Three of 26 patients in the once-weekly arm (11.5%) and
none of 14 patients in the twice-weekly arm achieved CR,
while no patients in either arm achieved sCR. The ORR
was 73.1% (19/26) in the once-weekly arm, and 57.1%
(8/14) in the twice-weekly arm (Fig. 2B). The percentage
of patients with very good partial response or better was
42.3% (11/26) in the once-weekly arm and 28.6% (4/14)
in the twice-weekly arm. The median duration of response
was 15.1 (11.1, NE) months in the once-weekly arm and NE
(2.8, NE) months in the twice-weekly arm. The CBR was
84.6% (22/26) in the once-weekly arm and 57.1% (8/14) in
the twice-weekly arm. OS was NE in both arms (Table 2).

Exploratory analysis comparing the efficacy results
from A.R.R.0.W. and ENDEAVOR

We conducted an exploratory analysis comparing the
efficacy results (Table 3) between (i) the overall popula-
tions of A.R.R.O.W. (once-weekly Kd 20/70 mg/m?) and
ENDEAVOR (twice-weekly Kd 20/56 mg/mz); (i1) the over-
all populations of A.R.R.O.W. and ENDEAVOR who met
the following criteria: had two to three prior therapies, were
refractory to the most recent therapy and had prior use of a
proteasome inhibitor and immunomodulatory drugs; and (iii)
the Japanese subgroups of A.R.R.O.W. and ENDEAVOR
who met the above criteria. The median PFS of the overall
population of A.R.R.O.W. was 11.3 months, and that of the
overall population of ENDEAVOR was 18.7 months. For
the overall population in A.R.R.O.W. and ENDEAVOR
who met the above criteria, the PFS was 11.2 months and
7.5 months, respectively, while for the Japanese subgroups
from A.R.R.0.W. and ENDEAVOR who met the above cri-
teria, the median PFS was 14.8 months and NE, respectively.
The median ORR of the overall populations of A.R.R.O.W.
was 63.8% (153/240), and that of the overall population
of ENDEAVOR was 76.9% (357/464). For the overall
population in A.R.R.O.W. and ENDEAVOR who met the
above criteria, the ORR was 63.3% (150/237) and 44.3%
(31/70) respectively, while for the Japanese subgroups from
A R.R.O.W. and ENDEAVOR who met the above criteria,
the ORR was 73.1% (19/26) and 42.9% (3/7), respectively.

Safety and tolerability

In the Japanese subgroup of the A.R.R.O.W study, the
incidence of AEs of any grade was 100% in both arms,
with 80.8% (21/26) of grade >3 AEs in the once-weekly
arm and 78.6% (11/14) in the twice-weekly arm. Discon-
tinuation of carfilzomib was attributable to AEs in 34.6%
(9/26) of the cases in the once-weekly arm and 14.3%
(2/14) in the twice-weekly arm. These AEs leading to
discontinuation in the once-weekly arm were thrombotic
microangiopathy (TMA), cardiac failure, cardiac failure
acute (2 patients), cardiac failure congestive, pyrexia,
pneumonia haemophilus, ejection fraction decreased,
blood creatinine increased, C-reactive protein increased,
acute lung injury (ALI; 2 patients), acute respiratory dis-
tress syndrome (ARDS), and hypertension. Those in the
twice-weekly arm were cardiac failure and myelodysplas-
tic syndrome. The two AEs observed in > 2 patients in the
Japanese subgroup, cardiac failure acute and ALI, were
not observed in other patients in the overall population in
the once-weekly arm.

The incidence of treatment-related AEs was 92.3%
(24/26) in the once-weekly arm and 92.9% (13/14) in the
twice-weekly arm (Table 4). There were two fatal treatment-
related AEs, ALI and ARDS, both of which occurred in the
once-weekly arm. Regarding the ALI case, this AE occurred
during Cycle 18 (Day 484). Detailed information on the case
could not be obtained. In the ARDS case, the AE occurred
during Cycle 2 (Day 55). This patient had pneumonia sec-
ondary to influenza before developing ARDS.

The incidences of serious AEs were 61.5% (16/26) and
28.6% (4/14) in the once-weekly and twice-weekly Kd arms,
respectively. Serious AEs that occurred with a frequency
greater than 5% in the once-weekly Kd arm were tumor
lysis syndrome (11.5%, 3/26), cardiac failure acute (7.7%,
2/26), pneumonia (7.7%), and acute lung injury (7.7%). In
the twice-weekly Kd arm, serious AEs that occurred with a
frequency greater than 5% were cardiac failure (7.1%, 1/14),
cholecystitis acute (7.1%), pneumonia (7.1%), osteomyelitis
(7.1%), and acute kidney injury (7.1%).

Table 5 shows the AEs overall and grade 3 or higher that
occurred in more than 10% of subjects. Of any grade, the
AEs with the highest frequency in the once-weekly and
twice-weekly arms were platelet count decreased (38.5%,
10/26 and 35.7%, 5/14), anemia (34.6%, 9/26 and 35.7%,
5/14), viral upper respiratory tract infection (30.8%, 8/26
and 64.3%, 9/14), and hypertension (30.8%, 8/26 and 35.7%,
5/14). The grade >3 AEs with the highest frequency were
anemia (26.9%, 7/26 and 21.4%, 3/14), neutrophil count
decreased (19.2%, 5/26 and 0), pneumonia (15.4%, 4/26
and 7.1%, 1/14), neutropenia (15.4% and 7.1%), tumor lysis
(15.4% and 0), and hypertension (11.5%, 3/26 and 14.3%,
2/14).

@ Springer



226

N. Takezako et al.

Table 2 Summary of efficacy results of the Japanese subgroup of the
A.R.R.O.W. study

Once-weekly Twice-weekly

Kd 20/70 mg/m®> Kd 20/27 mg/m>
(N=26) (N=14)
Best overall response, n (%)"
Stringent complete response 0(0.0) 0(0.0)
(sCR)
Complete response (CR) 3(11.5) 0(0.0)
Very good partial response 8 (30.8) 4 (28.6)
(VGPR)
Partial response (PR) 8 (30.8) 4 (28.6)
Minimal response (MR) 3(11.5) 0(0.0)
Stable disease 0(0.0) 5(35.7)
Progressive disease 1(3.8) 1(7.1)
Not evaluable (NE) 3(11.5) 0(0.0)
Duration of resp(mseb
Number of events, n (%) 8 (30.8) 3(21.4)
Median (95% CI) (months)* 15.1 (11.1,NE) NE (2.8, NE)

Clinical benefit rate (CBR)*

Number of subjects who 22 8
achieved clinical benefit

CBR (95% CI) (%)*

Overall survival

84.6 (65.1,95.6) 57.1(28.9, 82.3)

Number of subjects who died, 3 (11.5) 1(7.1)
n (%)
Median (95% CI) (months)® NE (NE, NE) NE (NE, NE)

Stratification factors: ISS stage at study entry (Stage 1 vs. Stage 2
or 3), refractory to bortezomib treatment (yes vs. no), and age (<6
vs. > 65 years)

CI confidence interval, Kd carfilzomib (Kyprolis) plus dexametha-
sone, NE not estimable

#Best overall response is defined as a subject’s best response during
the study

"Median and percentiles were estimated using the Kaplan-Meier
method. Corresponding Cls were estimated using the method by
Klein and Moeschberger (1997) with log-log transformation

“Clinical benefit is defined as achieving a best overall response of
MR, PR, VGPR, CR or sCR

dClopper—Pearson interval

*Median was estimated using the Kaplan—-Meier method. Correspond-
ing CIs were estimated using the method by Klein and Moeschberger
(1997) with log—log transformation

Discussion

The main objectives of this subgroup analysis were to exam-
ine the efficacy and safety of once-weekly and twice-weekly
Kd regimens in the Japanese subgroup of the A.R.R.O.W.
study population [13]. Additionally, we conducted an explor-
atory unadjusted analysis to compare the present results with
those of a subgroup of patients from ENDEAVOR [7, 8].
The main efficacy findings of this analysis were that
once-weekly Kd 20/70 mg/m? tended to improve median
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PFS (14.8 months) and ORR (73.1%, 19/26) compared
with the PFS (9.7 months) and ORR (57.1%, 8/14) with the
twice-weekly Kd 20/27 mg/m? regimen in Japanese RRMM
patients. Furthermore, the ORR for both the once-weekly Kd
20/70 mg/m? and twice-weekly Kd 20/27 mg/m? regimens
tended to be comparable to those observed in the interim
analysis of A.R.R.O.W [13]. and to those observed with the
once-weekly Kd 20/70 mg/m? administration in the phase
1/2 CHAMPION-1 study (ORR=77%, 80/104) [11] and a
Japanese study using Kd weekly dosing in a similar patient
population (83.3%, 5/6) [12].

Regarding the safety profile of the Japanese subgroup
from A.R.R.O.W., the overall incidence of grade >3 AEs
was comparable between the once-weekly Kd 20/70 mg/m?
(80.8%, 21/26) and twice-weekly Kd 20/27 mg/m2 (78.6%,
11/14) arms. However, higher rates of carfilzomib treatment
discontinuation, dose reduction, serious AEs, and fatal AEs
were reported for once-weekly Kd 20/70 mg/m? compared
with twice-weekly Kd 20/27 mg/m?. Those higher ratios
observed in the once-weekly Kd 20/70 mg/m? arm were
most likely attributed to the different evaluation periods:
median durations of the study drug administration in the
Japanese subgroups were 55.8 weeks in the once-weekly
Kd 20/70 mg/m? arm and 37.3 weeks in the twice-weekly
Kd 20/27 mg/m? arm. As compared to Japanese patients
treated with the twice-weekly Kd 20/56 mg/m? for 154 days
in the ENDEAVOR study, Japanese patients treated with the
once-weekly Kd 20/70 mg/m? for the same 154-day period
exhibited similar incidences of AEs, including AEs with
grade 3 or more, fatal AEs, serious AEs, and AEs leading
to treatment discontinuation. Therefore, incidence rates of
these AEs during a particular period in the once-weekly Kd
20/70 mg/m? arm may be comparable to those with the other
treatments.

Two fatalities occurred in the once-weekly Kd arm; one
fatality due to ALI and the other due to ARDS. Notably,
such events occurred only in the Japanese subgroup. Unfor-
tunately, the details and information regarding the ALI case
were limited. However, the patient who presented ARDS had
an underlying respiratory condition (pneumonia secondary
to influenza virus) that may have predisposed the patient to
develop respiratory complications. Regarding cardiac failure
in relation to carfilzomib treatment, no fatal cardiac fail-
ure event was reported in Japanese patients, but two (7.7%,
2/26) and one (7.1%, 1/14) grade 3 or higher cardiac failure
events were reported in the once-weekly and twice-weekly
arms, respectively. One patient in the Japanese subgroup
from A.R.R.O.W. receiving once-weekly Kd 20/70 mg/m?
presented TMA. Furthermore, TMA was also reported in the
phase 1 study that assessed the tolerability of Kd 20/70 mg/
m? in Japanese patients [12]. Although the occurrence of
TMA is infrequent, once TMA occurs, it can become a seri-
ous event. Patients who develop TMA during carfilzomib
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Table 3 PFS and ORR of the
once-weekly Kd 20/70 mg/m?

Once-weekly Kd 20/70 mg/m?

Twice-weekly Kd 20/56 mg/m>
ENDEAVOR

Median PFS (95% CI) N Median PFS (95% CI)

R ARR.OW
arm in the Japanese subgroup
from A.R.R.O.W. and twice- n
weekly Kd 20/56 mg/m? in a
subgroup from ENDEAVOR Overall population 240

with two to three prior
therapies, refractory to the
most recent therapy, and prior immunomodulatory drugs
proteasome inhibitor and Yes 237
immunomodulatory drugs

No 3

Japanese subgroup 26

11.3 months 464
(8.6-13.2)

18.7 months
(15.6-NE)

With two to three prior therapies, refractory to most recent therapy, and prior proteasome inhibitor and

11.2 months 70 7.5 months
(8.6-13.0) (3.7-10.2)
NE 394 22.2 months

(17.7-NE)
14.8 months 23 NE
(7.5-NE)

With two to three prior therapies, refractory to most recent therapy, and prior proteasome inhibitor and

immunomodulatory drugs
Yes 26

No

Responder/n

Overall population 153/240

14.8 months 7 NE

(7.5-NE)

N/A 16 NE

ORR (95% CI) Responder/n ORR (95% CI)
63.8 357/464 76.9
(57.3-69.8) (72.8-80.7)

With 2-3 prior therapies, refractory to most recent therapy, and prior proteasome inhibitor and immu-

nomodulatory drugs
Yes 150/237

No 3/3

Japanese subgroup 19/26

63.3 31/70 443
(56.8-69.4) (32.4-56.7)
100.0 326/394 82.7
(29.2-100.0) (78.6-86.3)
73.1 18/23 78.3
(52.2-88.4) (56.3-92.5)

With two to three prior therapies, refractory to most recent therapy, and prior proteasome inhibitor and

immunomodulatory drugs
Yes 19/26

No

73.1 3/7 42.9

(52.2-88.4) (9.9-81.6)

N/A 15/16 93.8
(69.8-99.8)

CI confidence interval, Kd carfilzomib (Kyprolis) plus dexamethasone, N/A not applicable, NE not evalu-
able, ORR overall response rate, PFS progression-free survival

treatment require careful attention and prompt management,
including plasmapheresis, which may improve the outcome
of these patients. Still, the present findings reinforce the need
to closely monitor RRMM patients receiving Kd for ALI/
ARDS, cardiac failure, and TMA during treatment. None-
theless, the overall benefit-risk profile of once-weekly Kd
20/70 mg/m? was favorable among Japanese patients.
Exploratory analyses of the Japanese subgroup from the
A.R.R.O.W. and ENDEAVOR studies (i.e., patients who
had received two to three prior therapies, were refractory to
the most recent therapy, and with prior use of a proteasome
inhibitor and immunomodulatory drugs), suggested that
the efficacy of carfilzomib (ORR 73.1% [19/26] and 42.9%
[3/7] and median PFS 14.8 months and NE in the Japanese
subgroups from A.R.R.O.W. and ENDEAVOR, respec-
tively) tended to be similar between trials. Selected overall

patient populations from A.R.R.O.W. and ENDEAVOR
also showed comparable efficacy, consistently with a recent
report [16]. As this was an exploratory comparison and not
a head-to-head comparison, it is difficult to conclusively
compare the clinical benefits of once weekly Kd 20/70 mg/
m? and twice weekly Kd 20/56 mg/m?. In the ENDEAVOR
trial, the median PFS of Asian patients was longer with Kd
(14.9 months) than with Vd (8.8 months), and the ORR was
80.4% (45/56) vs. 70.2% (40/57), respectively [17]. Simi-
larly, the median PFS of Asian patients in A.R.R.O.W. was
longer for once-weekly (16.0 months) than for twice-weekly
dosing (8.4 months), and the ORR was 76.7% (23/30) com-
pared with 53.3% (8/15), respectively [17].

A recent analysis of patient-reported outcomes com-
paring once-weekly Kd 20/70 mg/m? and twice-weekly
Kd 20/27 mg/m? in the A.R.R.O.W. study in terms of

@ Springer



228

N. Takezako et al.

Table 4 Overview of the
incidence of adverse events of
the Japanese subgroup of the
AR.R.O.W. study

Once-weekly Kd 20/70 mg/  Twice-weekly

m? Kd 20/27 mg/
(N=26) m?
(N=14)

All adverse events, n (%) 26 (100.0) 14 (100.0)
Grade >3 21 (80.8) 11 (78.6)
Serious adverse events 16 (61.5) 4 (28.6)
Leading to discontinuation of carfilzomib 9 (34.6) 2(14.3)
Leading to discontinuation of dexamethasone 9 (34.6) 2(14.3)
Fatal adverse events 2(7.7) 0(0.0)
Treatment-related adverse events®, n (%) 24 (92.3) 13 (92.9)
Grade >3 21 (80.8) 9 (64.3)
Serious adverse events 16 (61.5) 2(14.3)
Leading to discontinuation of carfilzomib 8 (30.8) 2(14.3)
Leading to discontinuation of dexamethasone 9 (34.6) 2(14.3)
Fatal adverse events 2(7.7) 0(0.0)

Adverse events are defined as, for this reporting purpose, any adverse event with an onset date from the
first dose through 30 days after the last dose of any study drug

Adverse events were coded using MedDRA version 20.0 and graded using NCI-CTCAE(version 4.03)
Kd carfilzomib (Kyprolis) plus dexamethasone

“Treatment-related adverse events are adverse events considered related to at least one study drug by the
investigator, including those with unknown relationship

convenience, satisfaction, and health-related quality of
life of RRMM patients [18] described that patients in the
once-weekly arm reported significantly greater conveni-
ence (odds ratio [OR], 4.98; 95% CI 2.54-9.77; p <0.001)
and satisfaction (OR, 2.41; 95% CI 0.97-6.01; p=0.059)
than those in the twice-weekly arm. Furthermore, the time
to deterioration was longer for those in the once-weekly
arm compared with the twice-weekly arm. Thus, the pre-
sent findings and those of the above report further support
the convenience of the once-weekly regimen (studied in
A.R.R.O.W.).

Limitations

The main limitations of the study were the small sample
of Japanese patients and the open-label design. Addition-
ally, selection bias could not be avoided. As the number
of patients in the Japanese cohort is small, the efficacy and
safety data should be considered as purely descriptive, and
limited conclusions can be drawn from comparing indi-
vidual AEs. Furthermore, the cross-trial comparison with
ENDEAVOR [7] was an exploratory comparison, not a
head-to-head comparison, and it was not adjusted. While
we are aware of the limitations of this type of comparison,
we considered this analysis would be of value as there are
limited published data from clinical trials comparing once-
weekly Kd 20/70 mg/m? and twice-weekly Kd 20/56 mg/m?,
both of which have been approved in Japan.

@ Springer

Conclusions

In the Japanese subgroup of the A.R.R.O.W. study, the once-
weekly Kd 20/70 mg/m? regimen tended to improve PFS
and ORR compared with the twice-weekly Kd 20/27 mg/
m? regimen. Regarding the safety profile of both regimens,
higher rates of treatment discontinuation, dose reduction,
and serious AEs were reported in the once-weekly Kd arm
vs. the twice-weekly arm. Exploratory analyses compar-
ing the once-weekly Kd regimen used in A.R.R.O.W. (Kd
20/70 mg/m?) and the twice-weekly Kd regimen used in
ENDEAVOR (Kd 20/56 mg/m?) suggested that while total
exposure (weekly carfilzomib dosage) was lower with the
once-weekly regimen, its efficacy was consistent with the
twice-weekly regimen. Thus, the results observed in the
Japanese subgroup are consistent with those observed in
the overall A.R.R.O.W. (Asia Pacific, Europe, and North
America) and the ENDEAVOR subgroup who met the fol-
lowing criteria: had two to three prior therapies, were refrac-
tory to the most recent therapy and had prior use of a protea-
some inhibitor and immunomodulatory drug (Europe, North
America, South America, and the Asia—Pacific region). The
present findings indicate that the Kd once-weekly regimen
may be a convenient and favorable treatment option for Japa-
nese RRMM patients.
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Table5 Adverse events overall
and grade > 3 occurring in more
than 10% of subjects among

Carfilzomib plus dexamethasone

Once-weekly Twice-weekly

the Japanese subgroup of the 20/70 mg/m2 20/27 mg/m2

A.R.R.O.W. study (N=26) (N=14)
Preferred term All grades Grade >3 All grades Grade >3
Hematological
Platelet count decreased 10 (38.5) 2(7.7) 5(35.7) 2 (14.3)
Anemia 9 (34.6) 7 (26.9) 5@35.7) 3(21.4)
Neutrophil count decreased 7(26.9) 5(19.2) 0 (0.0) 0(0.0)
Thrombocytopenia 5(19.2) 2(7.7) 2 (14.3) 1(7.1)
Neutropenia 5(19.2) 4(15.4) 1(7.1) 1(7.1)
Lymphocyte count decreased 4(15.4) 2(7.7) 3(21.4) 1(7.1)
White blood cell count decreased 4(15.4) 2(7.7) 2(14.3) 1(7.1)
Non-hematological
Pyrexia 11 (42.3) 0(0.0) 1(7.1) 0(0.0)
Viral upper respiratory tract infection 8 (30.8) 0 (0.0) 9 (64.3) 0(0.0)
Hypertension 8 (30.8) 3(11.5) 5(35.7) 2(14.3)
Insomnia 6(23.1) 0(0.0) 5@35.7) 0(0.0)
Muscle spasms 4(15.4) 0(0.0) 1(7.1) 0(0.0)
Cough 4(15.4) 0(0.0) 0(0.0) 0(0.0)
Hepatic function abnormal 5(19.2) 1(3.8) 1(7.1) 0(0.0)
Pneumonia 5(19.2) 4(154) 2(14.3) 1(7.1)
Diarrhea 5(19.2) 0(0.0) 2 (14.3) 0(0.0)
Constipation 4(15.4) 0(0.0) 4 (28.6) 0(0.0)
Tumor lysis syndrome 4(15.4) 4(15.4) 0 (0.0) 0(0.0)
Pharyngitis 3(11.5) 1(3.8) 2 (14.3) 0(0.0)
Influenza 3(11.5) 1(3.8) 1(7.1) 0(0.0)
Stomatitis 3(11.5) 0(0.0) 1(7.1) 0(0.0)
Vomiting 3(11.5) 0(0.0) 0(0.0) 0(0.0)
Decreased appetite 3(11.5) 1(3.8) 0 (0.0) 0(0.0)
Weight decreased 3(11.5) 1(3.8) 1(7.1) 0(0.0)
Hypokalemia 2(7.7) 1(3.8) 3(21.4) 1(7.1)
Cardiac failure 2(7.7) 2(7.7) 2(14.3) 1(7.1)
Back pain 2(7.7) 0(0.0) 2(14.3) 0(0.0)
Pruritus 2(7.7) 0(0.0) 2(14.3) 0(0.0)
Hyperglycemia 3(11.5) 1(3.8) 1(7.1) 0(0.0)
Hyperuricemia 3(11.5) 0(0.0) 1(7.1) 0(0.0)
Edema peripheral 1(3.8) 0(0.0) 2(14.3) 0(0.0)
Dysgeusia 1(3.8) 0(0.0) 2(14.3) 0(0.0)
Vascular pain 1(3.8) 0(0.0) 2 (14.3) 0(0.0)
Weight increased 0(0.0) 0(0.0) 2(14.3) 1(7.1)
Eczema asteatotic 0 (0.0) 0(0.0) 2(14.3) 0(0.0)
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