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abstract

PURPOSE At the primary analysis of CASTOR (median follow-up, 7.4 months), daratumumab plus bortezomib
and dexamethasone (D-Vd) significantly prolonged progression-free survival versus bortezomib and dexa-
methasone (Vd) alone in relapsed or refractory multiple myeloma (RRMM). We report updated efficacy and
safety results at the final analysis for overall survival (OS).

METHODS CASTOR was a multicenter, randomized, open-label, phase III study during which eligible patients
with $ 1 line of prior therapy were randomly assigned to Vd (up to eight cycles) with or without daratumumab
(until disease progression). After positive primary analysis and protocol amendment, patients receiving Vd were
offered daratumumab monotherapy after disease progression.

RESULTS At a median (range) follow-up of 72.6 months (0.0-79.8), significant OS benefit was observed with
D-Vd (hazard ratio, 0.74; 95% CI, 0.59 to 0.92; P 5 .0075). Median OS was 49.6 months with D-Vd versus
38.5 months with Vd. Prespecified subgroup analyses demonstrated an OS advantage with D-Vd versus Vd for
most subgroups, including patients age $ 65 years and patients with one or two prior lines of therapy, In-
ternational Staging System stage III disease, high-risk cytogenetic abnormalities, and prior bortezomib treat-
ment. The most common ($ 10%) grade 3/4 treatment-emergent adverse events with D-Vd versus Vd were
thrombocytopenia (46.1% v 32.9%), anemia (16.0% v 16.0%), neutropenia (13.6% v 4.6%), lymphopenia
(10.3% v 2.5%), and pneumonia (10.7% v 10.1%).

CONCLUSION D-Vd significantly prolonged OS in patients with RRMM, with the greatest OS benefit observed in
patients with one prior line of therapy. To our knowledge, our results, together with the OS benefit observed
with daratumumab plus lenalidomide and dexamethasone in the phase III POLLUX study, demonstrate for
the first time an OS benefit with daratumumab-containing regimens in RRMM (ClinicalTrials.gov identifier:
NCT02136134 [CASTOR]).
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INTRODUCTION

Daratumumab is a human IgGk monoclonal anti-
body targeting CD38 with a direct on-tumor1-4 and
immunomodulatory5-7 mechanism of action, demon-
strating greater cytotoxicity toward multiple myeloma
(MM) cells ex vivo comparedwith analogs of other CD38
antibodies.8 Daratumumab induces higher levels of
complement-dependent cytotoxicity, similar levels of
antibody-dependent cell-mediated cytotoxicity and
antibody-dependent cellular phagocytosis, and, in the
presence of Fc receptor crosslinking, which occurs
physiologically in vivo, daratumumab elicits similar
levels of cell death.8 In phase III studies in newly

diagnosed MM (NDMM) and relapsed or refractory MM
(RRMM), the addition of daratumumab to standard-of-
care regimens significantly reduced the risk of disease
progression or death and achieved deep and durable
responses, including significantly higher complete re-
sponse or better ($ CR) rates and minimal residual
disease (MRD)-negativity rates, versus standard of care
alone.9-14 On the basis of these results, daratumumab is
approved in combination with standard-of-care regi-
mens for patients with RRMM or NDMM.15,16

At the primary analysis of the phase III CASTOR study
(median follow-up, 7.4 months), daratumumab plus
bortezomib and dexamethasone (D-Vd) significantly
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prolonged progression-free survival (PFS; hazard ratio [HR],
0.39; 95% CI, 0.28 to 0.53; P , .001) and induced higher
rates of deeper responses than bortezomib and dexa-
methasone (Vd) alone in patients with RRMM.17 After longer
follow-up (median, 19.4 months), D-Vd reduced the risk of
disease progression or death by 69% (median PFS, 16.7 v
7.1months; HR, 0.31; 95%CI, 0.24 to 0.39;P, .0001) and
responses deepened, resulting in higher$ CR rates (28.8%
v 9.8%; P , .0001) and MRD-negativity rates (1025 sen-
sitivity; 11.6% v 2.4%; P 5 .000034) versus Vd.18 In
the most recent analysis of the study at a median follow-up of
50.2 months, D-Vd continued to demonstrate significant
efficacy benefits versus Vd alone, inducing deep and more
durable responses and improved MRD-negativity rates.19

Efficacy benefits were most pronounced in patients who
received one prior line of therapy, regardless of prior treat-
ment with lenalidomide.

We report updated efficacy and safety results at the time of
the final overall survival (OS) analysis of CASTOR after
approximately 6 years of follow-up.

METHODS

Trial Design and Oversight

CASTOR (ClinicalTrials.gov identifier: NCT02136134) was a
multicenter, randomized, open-label, active-controlled,
phase III study in patients with RRMM. The study design
has been published previously.17 Eligible patients had pro-
gressive disease per International Myeloma Working Group
criteria20,21 during or after completion of their last regimen,
received$ 1 prior line of therapy, and had a partial response
or better to$ 1 previous line of therapy.17 Patients refractory
to bortezomib or another proteasome inhibitor were ineligi-
ble. The trial protocol was approved by independent ethics
committees or institutional review boards at each center.
Patients provided written informed consent, and the trial was

conducted in accordance with the principles of the Decla-
ration of Helsinki and the International Conference on
Harmonisation Good Clinical Practice guidelines.

Random Assignment and Study Treatment

Patients were randomly assigned (1:1) to D-Vd or Vd
and stratified by International Staging System disease stage
(I, II, or III), number of prior lines of therapy (1 v 2 or
3 v . 3), and previous bortezomib treatment (yes v no). All
patients received up to eight cycles (21 days/cycle) of
bortezomib (1.3 mg/m2 subcutaneously once on days 1, 4,
8, and 11) and dexamethasone (20 mg orally or intrave-
nously once on days 1, 2, 4, 5, 8, 9, 11, and 12). For
patients in the D-Vd group, daratumumab (16 mg/kg in-
travenously) was administered once weekly (days 1, 8, and
15) in cycles 1-3, once every 3 weeks (on day 1) in cycles 4-
8, and once every 4 weeks thereafter until disease pro-
gression or unacceptable toxicity. After positive primary
analysis and protocol amendment, patients receiving Vd
were offered daratumumab monotherapy after disease
progression or after a washout period if they already ex-
perienced disease progression and were receiving sub-
sequent therapy.

End Points and Assessments

PFS was the primary efficacy end point.17 Secondary end
points included time to disease progression, overall re-
sponse rate, MRD negativity, and OS. Exploratory sec-
ondary analyses examined subpopulations by number of
lines of therapy, prior treatment exposure, and cytogenetic
risk assessed by next-generation sequencing, as described
previously.18 Tumor response and disease progression
were assessed using a validated computerized algorithm
in accordance with International Myeloma Working Group
response criteria.20,21 MRD was assessed using bone
marrow aspirate samples and evaluated via next-generation
sequencing using the clonoSEQ assay (v.2.0; Adaptive
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Biotechnologies, Seattle, WA). MRD was assessed in pa-
tients with suspected CR, in patients who achieved CR
(including patients with very good partial response and
suspected daratumumab interference) at cycle 9 day 1 and
cycle 15 day 1 (6months after the end of the Vd backbone),
and every 12 months (6 3 months) after CR until the end of
treatment. Patients were considered to be MRD-positive if
they had an MRD-positive test result or had no MRD as-
sessment. Cytogenetic risk was evaluated locally using local
fluorescence in situ hybridization or karyotyping. High-risk
patients had t(4;14), t(14;16), or del17p cytogenetic
abnormalities.

Statistical Analysis

Unless otherwise specified, efficacy analyses were based
on the intention-to-treat population. Time-to-event end
points were compared between groups using a stratified
log-rank test. HRs and 95% CIs were estimated using a
stratified Cox regression model with treatment as the sole
explanatory variable. The Kaplan–Meier method was used
to estimate the distributions. Binary end points, including
overall response rate, were assessed using the stratified
Cochran–Mantel–Haenszel test. MRD-negativity rates were
compared using Fisher’s exact test.

RESULTS

Patients

Patients were recruited between September 4, 2014, and
September 24, 2015. In total, 498 patients were randomly
assigned to D-Vd (n 5 251) or Vd (n 5 247; Fig 1). Patient
demographics and baseline clinical characteristics were
generally well balanced and have been published previ-
ously.17 Median (range) age was 64 (30-88) years, and
median (range) number of prior lines of therapy was 2 (1-10)
(Appendix Table A1, online only). Prior therapies included
bortezomib (65.5%), thalidomide (49.4%), lenalidomide
(42.0%), and both a proteasome inhibitor and an im-
munomodulatory drug (48.4%).

A total of 87 Vd patients subsequently received single-agent
daratumumab after disease progression (or after a washout
period if they already experienced disease progression and
were receiving subsequent therapy), provided per study
protocol. The median (range) number of daratumumab
cycles received during monotherapy was 11.0 (1-63), and
median (range) duration of daratumumab monotherapy
was 9.2 months (0.2-57.1). An additional 38 patients re-
ceived daratumumab as subsequent therapy not provided
in the study.

Efficacy

At the clinical cutoff (June 28, 2021), at a median (range)
follow-up of 72.6 months (0.0-79.8), a total of 148 (59.0%)
of 251 patients in the D-Vd group and 171 (69.2%) of 247
patients in the Vd group died. The HR for death for D-Vd
compared with Vd was 0.74 (95% CI, 0.59 to 0.92;

P 5 .0075; Fig 2A), crossing the prespecified stopping
boundary of P 5 .0323 and representing a 26% reduction
in the risk of death. Median OS was 49.6 months (95% CI,
42.2 to 62.3) for D-Vd versus 38.5 months (95% CI, 31.2 to
46.2) for Vd. Prespecified subgroup analyses showed OS
benefit for patients in the D-Vd group versus patients in the
Vd group across most patient subgroups, including patients
age$ 65 years, patients who have received one or two prior
lines of therapy, and patients with poor prognosis, such as
those with advanced-stage disease (International Staging
System stage III), high-risk cytogenetic abnormalities, and
prior bortezomib treatment (Fig 3). It is noteworthy that OS
benefit was most pronounced in patients who received one
prior line of therapy (HR, 0.56; 95% CI, 0.39 to 0.80).

Significantly higher MRD-negativity rates (1025 sensitivity
threshold) were achieved with D-Vd versus Vd (15.1% v
1.6%; P , .0001). MRD negativity was associated with
improved OS, regardless of treatment group (Fig 4).

A total of 161 (66.3%) of 243 patients in the D-Vd group and
200 (84.4%) of 237 patients in the Vd group received
subsequent therapy; median (range) number of subsequent
lines of therapy was 2 (1-9) and 3 (1-10), respectively.
Median time to subsequent therapy was significantly in-
creased in the D-Vd arm versus the Vd arm (25.4 v
9.7months; HR, 0.27; 95%CI, 0.21 to 0.34;P, .0001). The
most common subsequent anticancer therapies included
dexamethasone (59.3%), lenalidomide (39.9%), cyclo-
phosphamide (28.0%), pomalidomide (23.0%), carfilzomib
(21.0%), and bortezomib (19.8%) in the D-Vd arm and
dexamethasone (66.2%), daratumumab (52.7%), lenalido-
mide (46.0%), cyclophosphamide (33.8%), pomalidomide
(32.1%), carfilzomib (24.9%), and bortezomib (23.2%) in
the Vd arm. PFS2 (defined as the time from random as-
signment to progression on the next line of therapy) was
significantly prolonged with D-Vd versus Vd (median, 37.7 v
19.9 months; HR, 0.43; 95% CI, 0.34 to 0.54; P , .0001;
Fig 2B). The most common first subsequent therapy was
lenalidomide and dexamethasone (Rd) in the D-Vd arm
(23.9%) and daratumumab monotherapy (22.4%) or Rd
(18.9%) in the Vd arm (Appendix Table A2, online only).
Median PFS for patients who started first line of subsequent
therapy was 13.2 months (95% CI, 10.1 to 15.4) in the D-Vd
group and 9.2 months (95% CI, 7.4 to 10.6) in the Vd group.

After disease progression, median (range) time to crossover
to daratumumab subsequent therapy for patients in the Vd
armwas 20.5 months (5.7-68.3). Of the 87 patients in the Vd
group who received subsequent daratumumabmonotherapy
after disease progression, provided per study protocol,
35 (40.2%) are still alive; median OS is 63.4 months
(95% CI, 51.2 to 72.4).

Safety

With longer follow up, no new safety concerns were reported
(Table 1). The most common ($ 10%) grade 3/4 treatment-
emergent adverse events (TEAEs) with D-Vd versus Vd were
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thrombocytopenia (46.1% v 32.9%), anemia (16.0% v
16.0%), neutropenia (13.6% v 4.6%), lymphopenia (10.3% v
2.5%), and pneumonia (10.7% v 10.1%). Grade 3/4 infec-
tions occurred in 72 (29.6%) patients in the D-Vd arm and
45 (19.0%) patients in the Vd arm. Serious TEAEs occurred
in 134 (55.1%) patients who received D-Vd and 81
(34.2%) patients who received Vd, the most common being
pneumonia (10.7% and 10.1%, respectively). The per-
centage of patients with TEAEs leading to discontinuation
remained low and similar between groups (D-Vd, 10.7%;
Vd, 9.3%). Seven (2.9%) patients in the D-Vd arm and
5 (2.1%) patients in the Vd arm discontinued treatment
because of infections.

TEAEs that resulted in death were reported in 17 (7.0%)
patients in the D-Vd group and 14 (5.9%) patients in the Vd
group. The most frequent TEAEs with an outcome of death
were pneumonia (0.8% each) and general physical health
deterioration (0.4% v 1.3%, respectively). Three patients
died during the study due to COVID-19 disease (one in the
D-Vd group and two in the Vd group). With extended follow
up, the incidence of second primary malignancies (cuta-
neous, invasive, and hematologic) was 20 (8.2%) patients
in the D-Vd arm (6 new cases since the 3-year follow-up
analysis) and 5 (2.1%) patients in the Vd arm (no new
cases). There was no predominant cancer type for second

primary malignancies in either treatment arm. When ad-
justed for exposure to study treatment, the rate of second
primary malignancies was similar between the D-Vd (0.35
events per 100 patient-months at risk) and Vd (0.46 events
per 100 patient-months at risk) groups.

DISCUSSION

It is our understanding that these long-term results from the
CASTOR study represent the first OS data with daratumumab
in the RRMM population and provide further support of a
survival advantage with a daratumumab-containing regimen in
multiple myeloma.10,22 For the first time to our knowledge, the
combination of daratumumab and a standard-of-care regimen
significantly improved OS in patients with RRMM. The addition
of daratumumab to Vd prolonged OS in patients with RRMM,
with a 26% reduction in the risk of death versus Vd alone after
a median follow-up of 72.6 months. The OS curves separated
at approximately 8 months and continued to separate with
time. The final MRD-negativity rate analysis results (median
follow-up, 72.6 months) were consistent with those reported in
the updated analysis (median follow-up, 19.4 months).18 OS
was improved in patients who achieved MRD negativity
compared with patients who were MRD-positive. It appears
that the superiority in OS is derived from patients who achieved
MRD negativity in the D-Vd group because OS was similar in

Allocated to daratumumab group             (n = 251)
  Received allocated intervention              (n = 243)
  Did not receive allocated intervention        (n = 8)
    Other                                                            (n = 4)
    Adverse event                                             (n = 2)
    Withdrawal by patient                                (n = 1)
    Physician decision                                      (n = 1)

Assessed for eligibility
(N = 597)

Excluded
(n = 99)

Randomly assigned
(n = 498)

Allocation

Enrollment

Follow-up

Analysis

Allocated to control group                        (n = 247)
  Received allocated intervention             (n = 237)
  Did not receive allocated intervention     (n = 10)
     Withdrawal by patient                              (n = 6)
     Other                                                          (n = 3)
     Noncompliance                                         (n = 1)

Discontinued intervention                         (n = 251)
  Death                                                         (n = 148)
  Withdrawal by patient                                (n = 10)
  Lost to follow-up                                          (n = 3)
  Other                                                            (n = 90)

Discontinued intervention                         (n = 247)
  Death                                                         (n = 170)
  Withdrawal by patient                               (n = 19)
  Lost to follow-up                                          (n = 3)
  Other                                                           (n = 55)

Intention-to-treat analysis                          (n = 251)
  Excluded from analysis                                (n = 0)

Intention-to-treat analysis                         (n = 247)
   Excluded from analysis                                 (n = 0)

FIG 1. CONSORT diagram for CASTOR.
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the D-Vd and Vd groups in patients who were MRD-positive.
This further reinforces the importance of achieving MRD
negativity. A significant PFS2 benefit was maintained for the

D-Vd group, with a 57% reduction in the risk of disease
progression or death. These results build on the significant PFS
benefit previously reported with D-Vd, with a 69% reduction in
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the risk of disease progression or death compared with Vd
alone (median follow-up, 50.2 months).19 Median PFS was
16.7 months in the D-Vd group versus 7.1 months in the Vd
group (HR, 0.31; 95% CI, 0.24 to 0.39; P , .0001).19

In prespecified subgroup analyses of OS, an OS advantage
was observed with D-Vd compared with Vd for most sub-
groups, including patients age$ 65 years, patients who have
received one or two prior lines of therapy, and patients with
prior immunomodulatory drug or bortezomib treatment. It is
noteworthy that OS benefit was most pronounced in patients
who received oneprior line of therapy (HR, 0.56; 95%CI, 0.39
to 0.80), supporting early use of daratumumab in treatment.
These OS results also reinforce those from the previous
updated PFS analysis (median follow-up, 50.2 months),
which showed the most pronounced PFS benefit of D-Vd in
patients who received one prior line of therapy, with a 79%
reduction in the risk of disease progression or death
versus Vd alone (median, 27.0 v 7.9 months; HR, 0.21;
95% CI, 0.15 to 0.31; P , .0001).19

Importantly, OS benefit was observed despite crossover in the
Vd arm to daratumumab subsequent therapy. As noted earlier
in the article, patients in the Vd group were offered dar-
atumumab monotherapy after disease progression or a
washout period. Approximately 63% of patients (125/200) in
the Vd arm who received subsequent therapy received
salvage daratumumab, primarily as monotherapy but also in
combination regimens; 49 patients received first subsequent
therapy with daratumumab (45 as monotherapy, four in

various combination regimens). We realize that allowing this
type of crossover per study protocol may confound OS re-
sults. Patients received daratumumab monotherapy as this
was the approved and reimbursed regimen available to pa-
tients at the time this study was performed.

No new safety concerns were reported after extended follow-
up. Grade 3/4 infections were reported more frequently with
D-Vd versus Vd, but the rate of infections leading to treatment
discontinuation was low and similar between groups. Second
primary malignancies were reported more commonly in the
D-Vd group than in the Vd group; however, the incidence was
similar between groups when adjusted for exposure to study
treatment.

While cross-trial comparisons should be interpreted cau-
tiously, the CASTOR OS data reported herein (median OS,
49.6 months) are consistent with previously reported data in
RRMM (ASPIRE and ELOQUENT-2),23,24 despite differences
in patient demographics. In the phase III ASPIRE study of
patients with RRMM and one to three prior lines of therapy, at
a median follow-up of 67.1 months, median OS was
48.3 months with carfilzomib-Rd versus 40.4 months with Rd
alone (HR, 0.79; 95% CI, 0.67 to 0.95; 1-sided P5 .0045).23

Similarly, in the phase III ELOQUENT-2 study, at a minimum
follow-up of 70.6months, the combination of elotuzumab and
Rd significantly improved OS versus Rd alone (median, 48.3 v
39.6 months, respectively; HR, 0.82; 95.4% CI, 0.68 to 1.00;
P5 .0408) in patients with RRMMand one to three prior lines
of therapy.24 On the basis of the results of these three trials, the
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benchmark for survival in RRMM is approximately 4 years. It is
also noteworthy that the median OS in the Vd arm of CASTOR
(38.5months) was consistent with that observed in the Vd arm
of the phase III ENDEAVOR study (38.8 months).25

Similar to CASTOR, the results from the phase III POLLUX
study also support utilizing a daratumumab-containing regi-
men after first relapse in patients with RRMM who are not
refractory to lenalidomide.13,26,27 Moreover, the results from
the phase III ALCYONE and MAIA trials demonstrate that
adding daratumumab to standard-of-care regimens signifi-
cantly improves OS and PFS compared with standard of care
alone in patients with transplant-ineligible NDMM.10,22 Real-
world data from a patient chart review in Europe reported high
attrition rates that increased with each subsequent line of
therapy, with 95% of patients receiving first-line therapy and
only 61% and 38% receiving second-line and third-line
therapy, respectively.28 In a retrospective analysis of 3 US
databases, attrition rates were high after first (57%) and each
subsequent line of therapy (43%-46%) in nontransplant
elderly patients with NDMM.29 Taken together, these real-
world data, in conjunction with the prolonged OS observed
with daratumumab-containing regimens in both the NDMM

(ALCYONE and MAIA) and now RRMM (CASTOR and
POLLUX) treatment settings, support early use of dar-
atumumab to induce deep and sustained responses and
prolonged disease control to potentially delay clonal evolu-
tion and subsequent drug resistance.30 As use of dar-
atumumab increases in the frontline treatment setting, the
role of retreatment with daratumumab after progression will
be of growing interest. Retrospective analyses suggest
clinical efficacy with daratumumab retreatment,31,32 but the
results of ongoing (LYNX; ClinicalTrials.gov identifier:
NCT03871829) and future studies will further define the
potential role of daratumumab retreatment after progression.

In conclusion, to our knowledge, these results, combined
with the OS results reported with D-Rd in the phase III
POLLUX study,27 demonstrate for the first time an OS
benefit with daratumumab-containing regimens in patients
with RRMM. Treatment of patients with RRMM with D-Vd
results in a significant reduction in the risk of death
compared with Vd alone, with the greatest OS benefit
observed in patients who received one prior line of therapy.
These results provide strong rationale for early use of
daratumumab to maximize patient benefit.

TABLE 1. Most Common (. 15% of Patients) and Grade 3/4 (. 5% of Patients) TEAEs in the Safety Population

TEAE

All Grades Grade 3/4

D-Vd (n 5 243) Vd (n 5 237) D-Vd (n 5 243) Vd (n 5 237)

Hematologic, No. (%)

Thrombocytopenia 145 (59.7) 105 (44.3) 112 (46.1) 78 (32.9)

Anemia 73 (30.0) 75 (31.6) 39 (16.0) 38 (16.0)

Neutropenia 48 (19.8) 23 (9.7) 33 (13.6) 11 (4.6)

Lymphopenia 33 (13.6) 9 (3.8) 25 (10.3) 6 (2.5)

Nonhematologic, No. (%)

Peripheral sensory neuropathy 122 (50.2) 90 (38.0) 11 (4.5) 16 (6.8)

Upper respiratory tract infection 90 (37.0) 43 (18.1) 6 (2.5) 1 (0.4)

Diarrhea 88 (36.2) 53 (22.4) 10 (4.1) 3 (1.3)

Cough 71 (29.2) 30 (12.7) 0 (0.0) 0 (0.0)

Fatigue 57 (23.5) 58 (24.5) 13 (5.3) 8 (3.4)

Constipation 56 (23.0) 38 (16.0) 0 (0.0) 2 (0.8)

Back pain 54 (22.2) 24 (10.1) 6 (2.5) 3 (1.3)

Arthralgia 49 (20.2) 14 (5.9) 4 (1.6) 0 (0.0)

Edema peripheral 48 (19.8) 20 (8.4) 1 (0.4) 0 (0.0)

Dyspnea 47 (19.3) 21 (8.9) 10 (4.1) 2 (0.8)

Pyrexia 46 (18.9) 28 (11.8) 5 (2.1) 3 (1.3)

Insomnia 44 (18.1) 36 (15.2) 2 (0.8) 3 (1.3)

Pneumonia 40 (16.5) 32 (13.5) 26 (10.7) 24 (10.1)

Bronchitis 38 (15.6) 15 (6.3) 7 (2.9) 3 (1.3)

Nausea 37 (15.2) 27 (11.4) 2 (0.8) 0 (0.0)

Hypertension 30 (12.3) 8 (3.4) 18 (7.4) 2 (0.8)

Asthenia 27 (11.1) 37 (15.6) 2 (0.8) 5 (2.1)

Abbreviations: D-Vd, daratumumab, bortezomib, and dexamethasone; TEAE, treatment-emergent adverse event; Vd, bortezomib and dexamethasone.
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APPENDIX

TABLE A1. Baseline Demographic and Clinical Characteristics17

Characteristic D-Vd (n 5 251) Vd (n 5 247)

Age, years

Median (range) 64 (30-88) 64 (33-85)

$ 75, No. (%) 23 (9) 35 (14)

ISS stage, No. (%)a

I 98 (39) 96 (39)

II 94 (37) 100 (40)

III 59 (24) 51 (21)

Median (range) time from diagnosis, years 3.87 (0.7-20.7) 3.72 (0.6-18.6)

Prior lines of therapy, No. (%)

Median (range) 2 (1-9) 2 (1-10)

1 122 (49) 113 (46)

2 70 (28) 74 (30)

3 37 (15) 32 (13)

. 3 22 (9) 28 (11)

Prior PI, No. (%) 169 (67) 172 (70)

Prior bortezomib 162 (65) 164 (66)

Prior IMiD, No. (%) 179 (71) 198 (80)

Prior thalidomide 125 (50) 121 (49)

Prior lenalidomide 89 (35) 120 (49)

Prior PI 1 IMiD, No. (%) 112 (45) 129 (52)

Refractory to lenalidomide, No. (%) 60 (24) 81 (33)

Cytogenetic risk profile, n/N (%)b

Standard risk 140/181 (77) 137/174 (79)

High risk 41/181 (23) 37/174 (21)

Abbreviations: D-Vd, daratumumab, bortezomib, and dexamethasone; IMiD, immunomodulatory drug; ISS, International Staging System; PI, proteasome
inhibitor; Vd, bortezomib and dexamethasone.

aISS stage was based on the combination of serum b2-microglobulin and albumin levels.
bCytogenetic risk was assessed locally by fluorescence in situ hybridization or karyotype testing; high risk was defined as the presence of t(4;14), t(14;16), or

del17p.
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TABLE A2. Most Common First Line of Subsequent Therapy in the ITT Population
Subsequent Therapy D-Vd (n 5 251) Vd (n 5 247)

Patients receiving subsequent therapy, No. (%) 163 (64.9) 201 (81.4)

Most common first line of subsequent therapy, No. (%)

Lenalidomide/dexamethasone 39 (23.9) 38 (18.9)

Pomalidomide/dexamethasone 12 (7.4) 22 (10.9)

Autologous stem-cell transplant 11 (6.7) 1 (0.5)

Carfilzomib/lenalidomide/dexamethasone 9 (5.5) 5 (2.5)

Carfilzomib/dexamethasone 8 (4.9) 12 (6.0)

Bortezomib/dexamethasone 7 (4.3) 11 (5.5)

Cyclophosphamide/dexamethasone 7 (4.3) 11 (5.5)

Lenalidomide/cyclophosphamide/dexamethasone 6 (3.7) 7 (3.5)

Thalidomide/cyclophosphamide/dexamethasone 6 (3.7) 5 (2.5)

Bendamustine 6 (3.7) 4 (2.0)

Lenalidomide/dexamethasone/ixazomib 6 (3.7) 2 (1.0)

Bendamustine/bortezomib/dexamethasone 3 (1.8) 3 (1.5)

Bortezomib/cyclophosphamide/dexamethasone 3 (1.8) 2 (1.0)

Lenalidomide/dexamethasone/elotuzumab 3 (1.8) 0 (0.0)

Bortezomib/dexamethasone/panobinostat 1 (0.6) 3 (1.5)

Daratumumab monotherapy 0 (0.0) 45 (22.4)

Melphalan/prednisone 0 (0.0) 4 (2.0)

NOTE. First line of subsequent therapy received by $ 3 patients is shown.
Abbreviations: D-Vd, daratumumab, bortezomib, and dexamethasone; ITT, intention-to-treat; Vd, bortezomib and dexamethasone.
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