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Abstract
In the ALCYONE trial, daratumumab plus bortezomib, melphalan, and prednisone (D-VMP) reduced the risk of disease
progression or death by 50% versus bortezomib, melphalan, and prednisone (VMP) in patients with transplant-ineligible newly
diagnosed multiple myeloma. Here, we report a subanalysis of East Asian patients from ALCYONE. After a median follow-
up of 17.1 and 15.9 months for Japanese (n = 50) and Korean (n = 41) patients, respectively, median progression-free
survival for D-VMP versus VMP was not reached (NR) versus 20.7 months in Japanese patients and NR versus 14.0 months
in Korean patients. The overall response rate for D-VMP versus VMP was 96% versus 92% in Japanese patients and 91%
versus 61% in Korean patients. Using next-generation sequencing, minimal residual disease negativity at 10−5 sensitivity for
D-VMP versus VMPwas 33% versus 8% among Japanese patients and 17% versus 0% among Korean patients. Rates of any
grade and grade 3/4 pneumonia were consistent with the rates observed for the global safety population. Similar efficacy and
safety findings were observed in the combined Japanese and Korean subgroup and ≥ 75 years of age subgroup. In
conclusion, D-VMP was safe and efficacious in East Asian patients, consistent with the global ALCYONE population.
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Introduction

Daratumumab, a human IgG1 monoclonal antibody that binds
CD38, exerts both on-tumor and immunomodulatorymechanisms
of action against multiple myeloma cells [1–6]. Based on the
results of several pivotal trials in relapsed or refractory multiple

myeloma (RRMM) [7–10], daratumumab has been approved in
many countries as a monotherapy and in combination with
standard-of-care regimens for the treatment of RRMM [11, 12].
In Japan, daratumumab has been approved for use in combination
with lenalidomide and dexamethasone or bortezomib and
dexamethasone for the treatment of adults with RRMM [13].
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Bortezomib, melphalan, and prednisone (VMP) was
approved based on the VISTA trial in non-transplant newly
diagnosed multiple myeloma (NDMM) patients and remains
as one of several standard-of-care regimens for non-transplant
NDMM [14]. The randomized, open-label, phase 3
ALCYONE study compared the efficacy and safety of
daratumumab in combination with VMP (D-VMP) versus
VMP alone in patients with NDMM who were considered
ineligible for autologous stem cell transplantation (ASCT)
[15]. Interim results that were reported after a median
follow-up of 16.5 months showed a significant improvement
in the primary endpoint of progression-free survival (PFS)
with D-VMP versus VMP, along with significant improve-
ments in response and minimal residual disease (MRD)–neg-
ativity rates at a 10−5 sensitivity threshold. Overall, D-VMP
was associated with a toxicity profile similar to that of VMP;
while grade 3 and 4 infections were more commonly seen
with D-VMP relative to VMP alone, rates of discontinuations
due to infection were comparable (0.9% vs 1.4% for D-VMP
and VMP, respectively). Based on these results, D-VMP has
been approved in the USA, European Union, and Brazil for
the treatment of patients with NDMM who are ineligible for
ASCT [12].

In the phase 3 POLLUX study of lenalidomide and dexa-
methasone (Rd) alone or with daratumumab in patients with
RRMM, a subgroup analysis of Japanese, Korean, and
Taiwanese participants demonstrated that daratumumab in
combination with Rd conferred longer PFS and increased
the rate of deeper responses versus Rd alone, consistent with
the findings in the global POLLUX study population [16, 17].
To characterize the efficacy and safety profile of D-VMP
versus VMP in East Asian patients with NDMM who were
ineligible for ASCT, we performed a post hoc sub-analysis of
East Asian (Japanese and Korean) participants enrolled into
ALCYONE. Additional analyses looking at the impact of age
(≥ 75 and ≥ 80 years of age) on efficacy and safety of D-VMP
were also conducted.

Methods

Patients

A total of 91 East Asian patients from the phase 3
ALCYONE clinical trial were included in this analysis
(ClinicalTrials.gov identifier: NCT02195479). Study
design, patient eligibility, treatment schedule, and
statistical analyses were previously published [15]; in brief,
patients with newly diagnosed, documented multiple
myeloma who were ≥ 65 years of age or were ineligible for
high-dose chemotherapy with ASCT due to concurrent co-
morbidities were eligible for study inclusion. In addition,
Eastern Cooperative Oncology Group (ECOG) performance

status of 0 to 2 was a prerequisite for study inclusion.
Hematologic, renal, and hepatic function examinations were
required to be within defined limits. Patients with primary
amyloidosis, monoclonal gammopathy of undetermined sig-
nificance, smoldering multiple myeloma, or Waldenstrom’s
macroglobulinemia were excluded. Additional exclusion
criteria consisted of: prior systemic therapy or ASCT, cancer
within the prior 3 years other than defined exceptions, grade ≥
2 peripheral neuropathy, and grade ≥ 2 neuropathic pain.

Dosing

Patients were randomized 1:1 to either D-VMP or VMP treat-
ment groups. Up to 9 cycles of VMP (bortezomib 1.3 mg/m2

subcutaneously twice weekly in cycle 1, weekly in cycles 2–9;
melphalan 9 mg/m2 orally on days 1–4 in cycles 1–9;
prednisone 60 mg/m2 orally on days 1–4 in cycles 1–9) were
administered [15]. Daratumumab was dosed at 16 mg/kg
intravenously (weekly [cycle 1], every 3 weeks [cycles 2–9],
and every 4 weeks thereafter until disease progression), with
oral or intravenous dexamethasone administered to manage
infusion-related reactions. Infusions were paused for grade
≤ 2 infusion reactions and restarted at half the original rate at
the investigator’s discretion. Grade 4 reactions necessitated
discontinuation of daratumumab, whereas infusions could be
stopped for grade 3 reactions and restarted after resolution to
grade 1 in severity (with discontinuation required if the event
returned to grade 3 for the third time after stopping and
restarting the infusion twice).

Evaluation and statistical analyses

Analysis populations in ALCYONE included intent-to-treat
(ITT) and safety populations. The ITT population was defined
as all patients randomized into the study. This population was
used for all primary efficacy endpoints, key secondary end-
points, and all analyses of disposition, demographic, and base-
line disease characteristics. The safety population included all
treated patients who had at least 1 administration of study drug
and was used for all safety analyses and all analyses of treat-
ment compliance and exposure. East Asian patients from the
ITT and safety populations of ALCYONE were used for this
report.

Responses were evaluated using International Myeloma
Working Group criteria [18, 19]. PFS, the primary endpoint
of ALCYONE, was evaluated using a stratified Cox regres-
sion model and stratified log-rank test. MRD, at a sensitivity
threshold of 10−5, was assessed using bone marrow aspirate
samples by next-generation sequencing using clonoSEQ®

version 2.0 (Adaptive Biotechnologies, Seattle, WA, USA).
MRD-negativity rate was defined in the study as the propor-
tion of the ITT patients who had negative MRD assessment at
any time point after randomization. If the bone marrow
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samples tested were MRD positive, ambiguous, or were not
tested, the patient was considered MRD positive. High cyto-
genetic risk was defined as being positive for 1 or more of the
following abnormalities by fluorescence in situ hybridization/
karyotype: del17p, t(14;16), or t(4;14). The ITT population
was used to evaluate time to best response, while responders
within the ITT population were used for duration of and time
to response analysis.

Results

Patients and treatment

The clinical cutoff date for this analysis was June 12,
2017. East Asian patients comprised 91 of 706 patients
(D -VMP, n = 47 ; VMP, n = 44 ) r andomized i n
ALCYONE, including 50 Japanese patients (D-VMP,
n = 24; VMP, n = 26) and 41 Korean patients (D-VMP,
n = 23; VMP, n = 18). Patient demographic and baseline
disease characteristics are presented in Table 1. In East
Asian patients, the median age was 71 (range, 64–93)
years and 15 patients (17%) had high cytogenetic risk
(9 [20%] D-VMP vs 6 [14%] of VMP patients). Three
(13%) Japanese D-VMP patients and 8 (31%) Japanese
VMP patients discontinued treatment, and the most com-
mon reason for treatment discontinuation was due to ad-
verse events (AEs; 8% vs 19%, respectively). Likewise, 6
(26%) Korean patients who received D-VMP versus 12
(67%) Korean patients who received VMP discontinued
treatment, and the most common reason for treatment
discontinuation was due to AEs (9% vs 17%, respective-
ly). The median (range) number of D-VMP and VMP
cycles received was 14 (1–21) and 9 (1–9) for Japanese
patients and 13 (1–20) and 6 (1–9) for Korean patients,
respectively. The relative dose intensity of daratumumab
received was 98.3% in Japanese patients and 99.6% in
Korean patients. In Japanese patients, the median cumu-
lative bortezomib dose was 50.2 mg/m2 in the D-VMP
arm and 47.3 mg/m2 in the VMP arm. In Korean patients,
corresponding values were 39.6 mg/m2 and 31.7 mg/m2,
respectively. A detailed breakdown of cumulative expo-
sure to bortezomib, melphalan, and prednisone by age
among Japanese and Korean patients is summarized in
Supplementary Table 1 in Online Resource.

Efficacy

In the combined Japanese and Korean population, the median
(range) duration of follow-up was 16.9 (0.2–23.4) months.
Among the individual subgroups, the median (range) duration
of follow-up (based on Kaplan-Meier product-limit estimate)
was 17.1 (1.1–23.4) months in Japanese patients and 15.9

(0.2–0.22) months in Korean patients. Consistent with the
results in the global ITT population (Fig. 1a) [15], the median
PFS in all East Asian patients was prolonged with D-VMP
(not reached [NR] vs 15.4 months; hazard ratio [HR], 0.25;
95% confidence interval [CI], 0.10–0.60); the 18-month PFS
rate for D-VMP versus VMP was 82% (95% CI, 65–91)
versus 48% (95% CI, 27–66; Fig. 1b). Likewise, the median
PFS for D-VMP versus VMP was NR versus 20.7 months in
Japanese patients (HR, 0.29; 95% CI, 0.07–1.12; Fig. 1c) and
NR versus 14.0months in Korean patients (HR, 0.19; 95%CI,
0.06–0.64; Fig. 1d). The 18-month PFS rate for D-VMP ver-
sus VMP was 84% (95% CI, 55–95) versus 64% (95% CI,
35–82) in Japanese patients and 81% (95% CI, 56–92) and
25% (95% CI, 4–54) in Korean patients, respectively.

The overall response rate (ORR) in East Asian patients was
higher for D-VMP (94%) versus VMP (80%), which
consisted of higher rates of complete response (CR) or better
(49% vs 21%) and very good partial response (VGPR) or
better (81% vs 52%; Table 2). ORR, ≥ CR, and ≥VGPR
among East Asian patients treated with D-VMP were also
comparable to the global ITT population receiving D-VMP
(91%, 43%, and 71%, respectively) [15]. ORR for D-VMP
versus VMP was 96% versus 92% in Japanese patients and
91% versus 61% in Korean patients, respectively (Table 2). In
Japanese patients, the rates of CR or better and VGPR or better
with D-VMP were 54% and 79%, respectively, both higher
than those with VMP (23% and 62%, respectively). Korean
patients also achieved both higher CR or better (44% vs 17%)
and VGPR or better (83% vs 39%) rates with D-VMP
compared with VMP.

In East Asian patients in the D-VMP arm versus the VMP
arm, median (range) time to best response was 5.3 (0.7–15.7)
versus 3.5 (0.8–14.4) months, and median duration of re-
sponse was not estimable (NE) versus 19.9 (95% CI,
13.9–19.9) months. This is similar to the global ITT popula-
tion that had a median time to best response of 4.9 months and
4.1months withD-VMP andVMP, respectively, and amedian
duration of response that was not reached with D-VMP versus
21.3 (95%CI, 18.4—NE) months with VMP [15]. Among the
subgroups, the median (range) time to best response for
D-VMP versus VMP was 8.1 (0.8–15.7) months versus 3.5
(0.8–14.4) months in Japanese patients and 4.8 (0.7–14.4)
months versus 3.6 (1.4–13.0) months in Korean patients. The
median duration of response for D-VMP versus VMP was NE
versus 19.9 (95% CI, 14.4–19.9) months in Japanese patients
and NE versus 13.9 (95% CI, 9.6—NE) months in Korean
patients.

Consistent with the observed response rates and with the
global ITT population, the MRD-negative rate (at a 10−5

sensitivity threshold) was 26% for D-VMP versus 5% for
VMP among all of the East Asian patients. Similar MRD-
negative rates were observed among Japanese (33% vs 8%)
and Korean (17% vs 0%) patients.
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An exploratory subanalysis was conducted to assess the
efficacy of D-VMP versus VMP using different age cutoffs in
Japanese and Korean patients. In Japanese patients ≥ 75 years of
age (D-VMP, n= 8; VMP, n= 10), the PFS benefit that was ob-
served in all Japanese patients was maintained in these patients
(18-month PFS: 72.0% vs 55.6% for D-VMP vs VMP, respec-
tively; Supplementary Table 2 in Online Resource). Although

fewer Korean patients ≥ 75 years of age were enrolled (D-VMP,
n = 5; VMP, n = 3), a consistent PFS benefit was observed
(18-month PFS: 60.0% vs 0% for D-VMP vs VMP, respectively;
Supplementary Table 2 in Online Resource). Similar trends favor-
ing D-VMP over VMP were reported for response rates and
MRD-negative rates in Japanese and Korean patients ≥ 75 years
of age (Supplementary Table 2 in Online Resource).

Table 1 Demographic and baseline disease characteristics

ALCYONE ITT population15 East Asian Japanese Korean

D-VMP
(n = 350)

VMP
(n = 356)

D-VMP
(n = 47)

VMP
(n = 44)

D-VMP
(n = 24)

VMP
(n = 26)

D-VMP
(n = 23)

VMP
(n = 18)

Age, n (%)

< 65 36 (10.3) 24 (6.7) 1 (2.1) 0 0 0 1 (4.3) 0

65 to < 75 210 (60.0) 225 (63.2) 31 (66.0) 33 (75.0) 14 (58.3) 18 (69.2) 17 (73.9) 15 (83.3)

≥ 75 104 (29.7) 107 (30.1) 15 (31.9) 11 (25.0) 10 (41.7) 8 (30.8) 5 (21.7) 3 (16.7)

≥ 80 33 (9.4) 32 (9.0) 6 (12.8) 2 (4.5) 6 (25.0) 2 (7.7) 0 0

Median (range) 71 (40–93) 71 (50–91) 72 (64–93) 71 (66–84) 74 (65–93) 71 (66–84) 72 (64–79) 70 (66–78)

Sex, n (%)

Male 160 (45.7) 167 (46.9) 25 (53.2) 18 (40.9) 13 (54.2) 12 (46.2) 12 (52.2) 6 (33.3)

Baseline ECOG score, n (%)

0 78 (22.3) 99 (27.8) 16 (34.0) 16 (36.4) 15 (62.5) 11 (42.3) 1 (4.3) 5 (27.8)

1 182 (52.0) 173 (48.6) 24 (51.1) 16 (36.4) 2 (8.3) 5 (19.2) 22 (95.7) 11 (61.1)

2 90 (25.7) 84 (23.6) 7 (14.9) 12 (27.3) 7 (29.2) 10 (38.5) 0 2 (11.1)

ISS staging, n (%)a

I 69 (19.7) 67 (18.8) 9 (19.1) 11 (25.0) 4 (16.7) 7 (26.9) 5 (21.7) 4 (22.2)

II 139 (39.7) 160 (44.9) 23 (48.9) 20 (45.5) 12 (50.0) 15 (57.7) 11 (47.8) 5 (27.8)

III 142 (40.6) 129 (36.2) 15 (31.9) 13 (29.5) 8 (33.3) 4 (15.4) 7 (30.4) 9 (50.0)

Type of myeloma, n (%)

IgG 224 (64.0) 229 (64.3) 29 (61.7) 32 (72.7) 15 (62.5) 18 (69.2) 14 (60.9) 14 (77.8)

IgA 73 (20.9) 82 (23.0) 8 (17.0) 6 (13.6) 5 (20.8) 4 (15.4) 3 (13.0) 2 (11.1)

IgD 7 (2.0) 2 (0.6) 4 (8.5) 2 (4.5) 1 (4.2) 2 (7.7) 3 (13.0) 0

Light chain 36 (10.3) 33 (9.3) 6 (12.8) 4 (9.1) 3 (12.5) 2 (7.7) 3 (13.0) 2 (11.1)

Kappa 23 (6.6) 17 (4.8) 4 (8.5) 4 (9.1) 3 (12.5) 2 (7.7) 1 (4.3) 2 (11.1)

Lambda 13 (3.7) 16 (4.5) 2 (4.3) 0 0 0 2 (8.7) 0

Cytogenetics profileb

N 314 302 45 44 24 26 21 18

Standard risk 261 (83.1) 257 (85.1) 36 (80.0) 38 (86.4) 17 (70.8) 24 (92.3) 19 (90.5) 14 (77.8)

High riskc 53 (16.9) 45 (14.9) 9 (20.0) 6 (13.6) 7 (29.2) 2 (7.7) 2 (9.5) 4 (22.2)

del17p 29 (9.2) 27 (8.9) 4 (8.9) 3 (6.8) 4 (16.7) 2 (7.7) 0 1 (5.6)

t(4;14) 25 (8.0) 17 (5.6) 5 (11.1) 3 (6.8) 3 (12.5) 1 (3.8) 2 (9.5) 2 (11.1)

t(14;16) 6 (1.9) 6 (2.0) 1 (2.2) 1 (2.3) 1 (4.2) 0 0 1 (5.6)

Time since initial diagnosis (months)

Median (range) 0.76 (0.1–11.4) 0.82 (0.1–25.3) 0.59 (0.3–4.3) 0.66 (0.2–3.4) 0.82 (0.3–4.3) 0.89 (0.2–3.4) 0.49 (0.3–0.8) 0.44 (0.2–2.0)

ITT intent-to-treat,D-VMP daratumumab/bortezomib/melphalan/prednisone, VMP bortezomib/melphalan/prednisone,N/A not available, ECOG Eastern
Cooperative Oncology Group, ISS International Staging System
a ISS staging is derived based on the combination of serum β2-microglobulin and albumin
b Cytogenetic risk is based on fluorescence in situ hybridization or karyotype testing
c Patient may have had ≥ 1 high-risk abnormality [del17p, t(4;14), or t(14;16)]
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In Japanese patients ≥ 80 years of age (D-VMP, n = 6;
VMP, n = 2), all patients responded to treatment, with CR or
better rate being 67% versus 0%, respectively. Among these

patients, the MRD-negativity rate at a 10−5 sensitivity
threshold was also 67% versus 0%, respectively. None of the
Korean patients were ≥ 80 years of age.

–
–

––

Fig. 1 PFS of a ITT population, b East Asian patients, c Japanese
patients, and d Korean patients in ALCYONE. PFS progression-free
survival, ITT intent-to-treat, D-VMP daratumumab/bortezomib/
melphalan/prednisone, VMP bortezomib/melphalan/prednisone,
HR hazard ratio, CI confidence interval. aKaplan-Meier estimates.

Figure 1a is adapted from the New England Journal of Medicine.
Mateos MV, et al. “Daratumumab plus Bortezomib, Melphalan, and
Prednisone for Untreated Myeloma”. 378(6):518–528. Copyright ©
(2018) Massachusetts Medical Society. Reprinted with permission from
Massachusetts Medical Society
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Safety

The most common (> 20%) all-grade treatment-emergent ad-
verse events (TEAEs) in East Asian patient groups are
presented in Table 3. East Asian patients reported a higher
incidence of thrombocytopenia (66% vs 57%), leukopenia
(36% vs 32%), and lymphopenia (32% vs 23%) with
D-VMP and VMP than the global ALCYONE safety popula-
tion (thrombocytopenia, 49% vs 54%; leukopenia, 13% vs
15%; lymphopenia, 11% vs 10%) [15]. The occurrence of
these cytopenias was the highest among Japanese patients
treated with D-VMP (thrombocytopenia, 75%; leukopenia,
71%; and lymphopenia, 63%). In Japanese patients, the inci-
dence of peripheral neuropathy was 29% with D-VMP versus
23% with VMP; in Korean patients, the incidence was 52%
versus 67%, respectively. Rates of all-grade infection were
75% versus 69% in Japanese patients and 87% versus 50%
in Korean patients; all-grade pneumonia rates were 17% ver-
sus 4% in Japanese patients and 17% versus 0% in Korean
patients, consistent with rates observed in the global safety
population of ALCYONE (15% vs 5%, respectively).

The most common (> 10%) grade 3 or 4 TEAEs for East
Asian patient groups are summarized in Table 4. Similar to all-
grade TEAEs, the incidence of grade 3/4 cytopenias was
higher among East Asian patients with D-VMP and VMP
(neutropenia, 55% vs 52%; thrombocytopenia, 55% vs 46%;
leukopenia, 32% vs 27%; lymphopenia, 32% vs 18%; anemia,
17% vs 25%) as compared to the global ALCYONE safety
population (neutropenia, 40% vs 39%; thrombocytopenia,
34% vs 38%; leukopenia, 8% vs 9%; lymphopenia, 8% vs
6%; anemia, 16% vs 20%); however, no East Asian patients
discontinued treatment due to any type of cytopenia [15].

Japanese patients had the highest occurrence of grade 3/4
cytopenias with D-VMP and VMP including neutropenia
(58% vs 62%), thrombocytopenia (58% vs 46%), leukopenia
(63% vs 42%), and lymphopenia (63% vs 31%).

The incidence of grade 3 or 4 infections among East
Asian patients was 19% with D-VMP (no grade 4 events)
versus 16% with VMP (6 grade 3 events; 1 grade 4
event). In Japanese patients, the incidence of grade 3
infections was 21% with D-VMP versus 12% with VMP
(no grade 4 events observed in either arm); in Korean pa-
tients, grade 3 or 4 infections were reported in 19% of D-VMP
patients (all grade 3) versus 16% of VMP patients (all grade 3
except for 1 patient with grade 4 septic shock). Regarding
discontinuations due to TEAEs, these occurred in 9% and
18% of all East Asian patients, and 8% and 19% of Japanese
patients receiving D-VMP and VMP, respectively; in Korean
patients, they occurred in 9% and 17% of patients receiving
D-VMP and VMP, respectively. None of the Japanese patients
receiving D-VMP discontinued treatment due to pneumonia
or any other infections, whereas 2 Japanese patients receiving
VMP discontinued treatment due to infections (pneumonia
and tuberculosis pleurisy). Among Korean patients, 1 patient
discontinued due to infection each in the D-VMP
(pneumonia) and VMP (pelvic infection) treatment groups.

Daratumumab-associated infusion reactions were reported
by 40% of all East Asian patients, which was higher than that
reported in the global safety population (28%). Daratumumab-
associated infusion reactions were reported by 42% of Japanese
patients and 39% of Korean patients. Infusion reactions
occurred during the first infusions in all but 1 patient in each
cohort. No patients discontinued treatment due to infusion
reactions.

Table 2 Overall best confirmed responses

ALCYONE ITT population15 East Asian Japanese Korean

D-VMP
(n = 350)

VMP
(n = 356)

D-VMP
(n = 47)

VMP
(n = 44)

D-VMP
(n = 24)

VMP
(n = 26)

D-VMP
(n = 23)

VMP
(n = 18)

Response category, n (%)

ORR 318 (90.9) 263 (73.9) 44 (93.6) 35 (79.5) 23 (95.8) 24 (92.3) 21 (91.3) 11 (61.1)

sCR 63 (18.0) 25 (7.0) 16 (34.0) 6 (13.6) 12 (50.0) 5 (19.2) 4 (17.4) 1 (5.6)

CR 86 (24.6) 62 (17.4) 7 (14.9) 3 (6.8) 1 (4.2) 1 (3.8) 6 (26.1) 2 (11.1)

VGPR 100 (28.6) 90 (25.3) 15 (31.9) 14 (31.8) 6 (25.0) 10 (38.5) 9 (39.1) 4 (22.2)

PR 69 (19.7) 86 (24.2) 6 (12.8) 12 (27.3) 4 (16.7) 8 (30.8) 2 (8.7) 4 (22.2)

SD 20 (5.7) 76 (21.3) 2 (4.3) 7 (15.9) 1 (4.2) 2 (7.7) 1 (4.3) 5 (27.8)

PD 0 2 (0.6) 0 0 0 0 0 0

NE 12 (3.4) 15 (4.2) 1 (2.1) 2 (4.5) 0 0 1 (4.3) 2 (11.1)

CR or better 149 (42.6) 87 (24.4) 23 (48.9) 9 (20.5) 13 (54.2) 6 (23.1) 10 (43.5) 3 (16.7)

VGPR or better 249 (71.1) 177 (49.7) 38 (80.9) 23 (52.3) 19 (79.2) 16 (61.5) 19 (82.6) 7 (38.9)

ITT intent-to-treat, D-VMP daratumumab/bortezomib/melphalan/prednisone, VMP bortezomib/melphalan/prednisone, ORR overall response rate,
sCR stringent complete response, CR complete response, VGPR very good partial response, PR partial response, SD stable disease, PD progressive
disease, NE not evaluable
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A total of 2 East Asian patients reported second primary
malignancies (SPMs). Among Japanese patients, no patients
receiving D-VMP reported SPMs; 1 patient receiving VMP
developed gastric adenocarcinoma. Among Korean patients,
1 patient receiving D-VMP reported renal cell carcinoma; no
patients in the VMP arm reported SPMs.

Similar safety findings were observed among Japanese and
Korean patients ≥ 75 years of age (Supplementary Table 3 in
Online Resource). For D-VMP versus VMP, grade 3 infections
occurred in 4 (40%) versus 1 (13%) Japanese patients and in 1
(20%) versus 1 (33%) Korean patient, respectively; no grade 4
infection events were noted in Japanese or Korean patients.
Discontinuations due to TEAEswere observed in 2 (20%) versus
3 (38%) Japanese patients and 1 (20%) versus 1 (33%) Korean

patient, respectively; none of the discontinuations due to TEAEs
in the D-VMP arm for Japanese and Korean patients were due to
infections. Five (50%) Japanese patients and 1 (20%) Korean
patient ≥ 75 years of age reported infusion reactions, with only
one grade 3 event observed in 1 Japanese patient (dyspnea).

Among Japanese patients ≥ 80 years of age, TEAEs that
occurred in > 1 patient are summarized in Supplementary
Table 4 in Online Resource.Grade 3 infections were observed
in 2 (33%) Japanese patients ≥ 80 years of age receiving
D-VMP (cytomegalovirus infection, disseminated herpes zos-
ter, influenza, and pneumonia [n = 1 each]) and 1 receiving
VMP (50%; tuberculosis pleurisy). Two (33%) patients had
infusion reactions, both of whichwere grades 1 or 2 in severity
(nausea and decreased oxygen saturation).

Table 3 Most common (> 20%) TEAEs

ALCYONE safety population15 East Asian Japanese Korean

D-VMP
(n = 346)

VMP
(n = 354)

D-VMP
(n = 47)

VMP
(n = 44)

D-VMP
(n = 24)

VMP
(n = 26)

D-VMP
(n = 23)

VMP
(n = 18)

Hematologic, n (%)

Thrombocytopenia 169 (48.8) 190 (53.7) 31 (66.0) 25 (56.8) 18 (75.0) 16 (61.5) 13 (56.5) 9 (50.0)

Neutropenia 172 (49.7) 186 (52.5) 27 (57.4) 23 (52.3) 15 (62.5) 16 (61.5) 12 (52.2) 7 (38.9)

Leukopenia 46 (13.3) 53 (15.0) 17 (36.2) 14 (31.8) 17 (70.8) 13 (50.0) 0 1 (5.6)

Lymphopenia 37 (10.7) 36 (10.2) 15 (31.9) 10 (22.7) 15 (62.5) 10 (38.5) 0 0

Anemia 97 (28.0) 133 (37.6) 11 (23.4) 14 (31.8) 4 (16.7) 7 (26.9) 7 (30.4) 7 (38.9)

Nonhematologic, n (%)

Diarrhea 82 (23.7) 87 (24.6) 22 (46.8) 20 (45.5) 11 (45.8) 12 (46.2) 11 (47.8) 8 (44.4)

Pyrexia 80 (23.1) 74 (20.9) 21 (44.7) 22 (50.0) 10 (41.7) 18 (69.2) 11 (47.8) 4 (22.2)

Constipation 63 (18.2) 65 (18.4) 21 (44.7) 15 (34.1) 7 (29.2) 9 (34.6) 14 (60.9) 6 (33.3)

Decreased appetite 40 (11.6) 46 (13.0) 19 (40.4) 17 (38.6) 8 (33.3) 12 (46.2) 11 (47.8) 5 (27.8)

Peripheral sensory neuropathy 98 (28.3) 121 (34.2) 19 (40.4) 18 (40.9) 7 (29.2) 6 (23.1) 12 (52.2) 12 (66.7)

Nausea 72 (20.8) 76 (21.5) 18 (38.3) 15 (34.1) 12 (50.0) 11 (42.3) 6 (26.1) 4 (22.2)

Upper respiratory tract infection 91 (26.3) 49 (13.8) 17 (36.2) 8 (18.2) 4 (16.7) 4 (15.4) 13 (56.5) 4 (22.2)

Vomiting 59 (17.1) 55 (15.5) 12 (25.5) 6 (13.6) 9 (37.5) 4 (15.4) 3 (13.0) 2 (11.1)

Insomnia 26 (7.5) 32 (9.0) 11 (23.4) 12 (27.3) 9 (37.5) 9 (34.6) 2 (8.7) 3 (16.7)

Cough 52 (15.0) 27 (7.6) 11 (23.4) 2 (4.5) 1 (4.2) 2 (7.7) 10 (43.5) 0

Fatigue 48 (13.9) 51 (14.4) 10 (21.3) 7 (15.9) 1 (4.2) 3 (11.5) 9 (39.1) 4 (22.2)

Rash 29 (8.4) 39 (11.0) 9 (19.1) 10 (22.7) 4 (16.7) 7 (26.9) 5 (21.7) 3 (16.7)

Back pain 48 (13.9) 42 (11.9) 9 (19.1) 2 (4.5) 2 (8.3) 2 (7.7) 7 (30.4) 0

Nasopharyngitis 19 (5.5) 20 (5.6) 8 (17.0) 7 (15.9) 6 (25.0) 6 (23.1) 2 (8.7) 1 (5.6)

Dyspepsia 18 (5.2) 12 (3.4) 8 (17.0) 4 (9.1) 1 (4.2) 2 (7.7) 7 (30.4) 2 (11.1)

Injection-site erythema 12 (3.5) 28 (7.9) 7 (14.9) 14 (31.8) 7 (29.2) 13 (50.0) 0 1 (5.6)

Viral upper respiratory tract infection 14 (4.0) 3 (0.8) 7 (14.9) 1 (2.3) 5 (20.8) 1 (3.8) 2 (8.7) 0

Chills 26 (7.5) 6 (1.7) 7 (14.9) 2 (4.5) 2 (8.3) 0 5 (21.7) 2 (11.1)

Peripheral edema 62 (17.9) 39 (11.0) 6 (12.8) 4 (9.1) 6 (25.0) 3 (11.5) 0 1 (5.6)

Increased ALT 15 (4.3) 18 (5.1) 6 (12.8) 6 (13.6) 1 (4.2) 4 (15.4) 5 (21.7) 2 (11.1)

Increased AST 13 (3.8) 15 (4.2) 5 (10.6) 6 (13.6) 0 4 (15.4) 5 (21.7) 2 (11.1)

Malaise 7 (2.0) 10 (2.8) 3 (6.4) 6 (13.6) 3 (12.5) 6 (23.1) 0 0

TEAE treatment-emergent adverse event, D-VMP daratumumab/bortezomib/melphalan/prednisone, VMP bortezomib/melphalan/prednisone,
ALT alanine aminotransferase, AST aspartate aminotransferase
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Discussion

Bortezomib-containing regimens are usually recommended
for NDMM patients, with VMP being a recommended reg-
imen for transplant-ineligible patients in Asian countries
[20]. Within the ITT population of ALCYONE, a phase 3
study that evaluated D-VMP versus VMP in NDMM
patients ineligible for ASCT, a significant PFS benefit was
observed with the addition of daratumumab to VMP versus
VMP alone (HR, 0.50; 95% CI, 0.38–0.65; P < 0.001), with
18-month PFS rates of 72% and 50% observed for D-VMP
and VMP, respectively [15]. In addition, ORR (91% vs
74%), VGPR or better (71% vs 50%), CR or better (43%
vs 24%), and MRD-negativity rates at a 10−5 sensitivity
threshold (22% vs 6%) were all significantly improved
(all P < 0.001) with D-VMP versus VMP alone [15]. The
impact of adding daratumumab to VMP on overall survival
has yet to be determined and will depend on a longer fol-
low-up. The current efficacy findings reported here for East
Asian patients are consistent with those from the global
population of the ALCYONE study [15]. Comparable
HRs and 18-month PFS rates were observed with D-VMP
versus VMP in respective and combined Japanese and
Korean subgroups, along with consistent benefit demon-
strating improvements in ORR and MRD-negativity rates
at a 10−5 sensitivity threshold for D-VMP versus VMP.

The incidences of several TEAEs were generally higher in
East Asian patients for both D-VMP and VMP treatment arms
compared with the global safety population, but no new safety
signals were observed. A higher rate of cytopenias was report-
ed in Japanese patients relative to the global ALCYONE ITT
study population. It is unclear as to why Japanese patients
experienced a higher incidence of cytopenias, but a high oc-
currence of thrombocytopenia and lymphopenia has been
reported previously in Japanese patients with RRMM treated
with daratumumab and bortezomib combination therapy [21].
Nevertheless, the number of Japanese patients in this study
was small, and the rates of cytopenia were consistently elevat-
ed in both D-VMP and VMP treatment groups. In addition,
the high rates of cytopenia did not result in higher rates of
infection relative to the global ALCYONE study population,
and no patients discontinued treatment due to cytopenias, sug-
gesting that it was well managed.

Japanese D-VMP recipients had similar rates of infections
compared to the global population, with a grade 3 incidence of
21% (compared with 23% in the global D-VMP population)
[15], suggesting that infections were manageable in Japanese
patients. Discontinuation rates for Japanese patients were low,
with no Japanese patients who receivedD-VMP discontinuing
due to infections. Among Korean patients, lower rates of
hematologic TEAEs were observed, with the exception of
anemia. In all East Asian patients, the majority of infections

Table 4 Most common (> 10%) grade 3 and 4 TEAEs

ALCYONE safety population15 East Asian Japanese Korean

D-VMP
(n = 346)

VMP
(n = 354)

D-VMP
(n = 47)

VMP
(n = 44)

D-VMP
(n = 24)

VMP
(n = 26)

D-VMP
(n = 23)

VMP
(n = 18)

Hematologic, n (%)

Neutropenia 138 (39.9) 137 (38.7) 26 (55.3) 23 (52.3) 14 (58.3) 16 (61.5) 12 (52.2) 7 (38.9)

Thrombocytopenia 119 (34.4) 133 (37.6) 26 (55.3) 20 (45.5) 14 (58.3) 12 (46.2) 12 (52.2) 8 (44.4)

Leukopenia 28 (8.1) 30 (8.5) 15 (31.9) 12 (27.3) 15 (62.5) 11 (42.3) 0 1 (5.6)

Lymphopenia 26 (7.5) 22 (6.2) 15 (31.9) 8 (18.2) 15 (62.5) 8 (30.8) 0 0

Anemia 55 (15.9) 70 (19.8) 8 (17.0) 11 (25.0) 2 (8.3) 6 (23.1) 6 (26.1) 5 (27.8)

Nonhematologic, n (%)

Pneumonia 39 (11.3) 14 (4.0) 6 (12.8) 0 2 (8.3) 0 4 (17.4) 0

Increased ALT 6 (1.7) 5 (1.4) 4 (8.5) 2 (4.5) 1 (4.2) 0 3 (13.0) 2 (11.1)

Fatigue 11 (3.2) 9 (2.5) 4 (8.5) 3 (6.8) 0 1 (3.8) 4 (17.4) 2 (11.1)

Hyponatremia 8 (2.3) 9 (2.5) 3 (6.4) 3 (6.8) 3 (12.5) 1 (3.8) 0 2 (11.1)

Diarrhea 9 (2.6) 11 (3.1) 3 (6.4) 3 (6.8) 2 (8.3) 1 (3.8) 1 (4.3) 2 (11.1)

Increased AST 5 (1.4) 4 (1.1) 2 (4.3) 2 (4.5) 0 0 2 (8.7) 2 (11.1)

Hypertension 14 (4.0) 6 (1.7) 2 (4.3) 2 (4.5) 0 0 2 (8.7) 2 (11.1)

Asthenia 4 (1.2) 7 (2.0) 1 (2.1) 2 (4.5) 0 0 1 (4.3) 2 (11.1)

Increased C-reactive protein 2 (0.6) 2 (0.6) 0 2 (4.5) 0 0 0 2 (11.1)

Septic shock 1 (0.3) 3 (0.8) 0 2 (4.5) 0 0 0 2 (11.1)

TEAE treatment-emergent adverse event, D-VMP daratumumab/bortezomib/melphalan/prednisone, VMP bortezomib/melphalan/prednisone,
ALT alanine aminotransferase, AST aspartate aminotransferase
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were mild and did not require hospitalization, and most resolved
over time without resulting in treatment discontinuations.
Although rates of infusion-related reactions were numerically
higher in Japanese (42%) and Korean (39%) patients compared
with the global population (28%) [15], these rates are consistent
with rates observed across all other daratumumab studies [12].
Addition of daratumumab to VMP did not increase rates of
SPMs in Japanese and Korean patients.

Safety and treatment-related toxicities are a primary con-
cern in the management of elderly NDMM patients [22,
23]. Despite the small number of patients ≥ 75 years of
age, incidences of the most common TEAEs in patients
≥ 75 years of age were generally aligned with that of the
global safety population in ALCYONE. These results, to-
gether with those from phase 1 trials of daratumumab in
Japanese patients and similar post hoc analyses of East
Asian participants from a global phase 3 study [16, 21,
24], confirm that East Asian patients demonstrate similar
tolerability to daratumumab-based regimens as compared
with the global trial population.

East Asian patients demonstrated a higher stringent com-
plete response (sCR) rate (34%) which was predominately
driven by Japanese D-VMP patients achieving a 50% sCR
rate. The higher sCR among East Asian patients in
ALCYONE may be due in part to the relatively high cumula-
tive exposure to bortezomib; however, these observations
should be interpreted with caution due to the analyses not
being statistically powered and are based on limited patient
numbers in the ALCYONE subgroup analyses. The post hoc
analysis performed in the current study, while lacking the
statistical rigor of prespecified subgroup analyses, provides
further support that East Asian patients derive a comparable
efficacy benefit from daratumumab containing regimens rela-
tive to international trial populations [16]. Future studies are
planned to extend these findings to survival outcomes in East
Asian patients.

The contribution of ethnic background and genetic varia-
tion to the efficacy of daratumumab remains unexplored. A
previous study of elotuzumab, lenalidomide, and dexametha-
sone (Elo-Rd) in RRMM found that patients homozygous for
the high-affinity FcγRIIIa Vallele had dramatically improved
PFS of 22.3 months compared with 9.8 months in
Elo-Rd-treated patients homozygous for the low-affinity
FcγRIIIa F allele [25]. Ethnic differences in FcγRIIIa variant
expression were not reported. Future studies examining recep-
tor polymorphisms across patient cohorts will help to eluci-
date potential ethnic differences in patient response to
daratumumab and other biologics in myeloma.

In conclusion, the addition of daratumumab to VMP was
efficacious with no new safety signals in both Japanese and
Korean patients. Although patient sample sizes were small,
the benefit of D-VMP in East Asian patients was consistent
with that of the global population of ALCYONE.
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