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INTRODUCTION
Daratumumab is approved in many countries as monotherapy and
in combination regimens for relapsed/refractory multiple mye-
loma (RRMM) and newly diagnosed multiple myeloma [1–3].
Daratumumab-based combinations have also demonstrated
encouraging efficacy in lenalidomide-refractory RRMM [4, 5].
Carfilzomib is approved as monotherapy and in combination
regimens, including daratumumab and dexamethasone (D-Kd), for
RRMM [6]. In the phase 3 CANDOR study, D-Kd (intravenous [IV]
daratumumab; carfilzomib 56mg/m2 twice weekly) improved
progression-free survival (PFS) versus Kd in the overall population
and lenalidomide-refractory patients [7, 8]. In the phase
3 A.R.R.O.W. study, once-weekly carfilzomib (70 mg/m2) signifi-
cantly prolonged PFS versus twice-weekly carfilzomib (27 mg/m2),
providing a safe and more convenient Kd dosing regimen [9].
Preliminary results from the phase 2 PLEIADES study (median

follow-up, 9.2 months) and the phase 1b EQUULEUS study
(median follow-up, 16.6 months) showed that combining sub-
cutaneous daratumumab (DARA SC) and daratumumab IV,
respectively, with Kd (carfilzomib 70mg/m2 weekly) was well
tolerated and induced deep responses in RRMM patients [10, 11].
We report final data from PLEIADES and EQUULEUS, with a median
follow-up of 12.4 and 23.7 months, respectively.

METHODS
PLEIADES (ClinicalTrials.gov Identifier: NCT03412565) evaluated
DARA SC (daratumumab 1800mg co-formulated with recombinant
human hyaluronidase PH20 [rHuPH20; 2000 U/mL; ENHANZE® drug
delivery technology, Halozyme, Inc., San Diego, CA, USA]) plus
weekly Kd (carfilzomib 70mg/m2; dexamethasone 40mg) in RRMM
patients with 1 prior line of lenalidomide-based therapy. EQUULEUS
(NCT01998971) evaluated daratumumab IV plus weekly Kd
(carfilzomib 70mg/m2; dexamethasone 40mg) in RRMM patients
after 1 to 3 prior lines of therapy (including bortezomib and an
immunomodulatory drug). Patients in both studies received 28-day
cycles of D-Kd until disease progression. Primary endpoints were
the overall response rate (ORR) in PLEIADES and safety and
tolerability in EQUULEUS. Supplementary Information includes
additional methodology.

RESULTS
A total of 66 and 85 patients received D-Kd in PLEIADES and
EQUULEUS, respectively. Patient demographic and baseline char-
acteristics are summarized in Table S1. In PLEIADES and EQUULEUS,

the median (range) age was 61 (42–84) and 66 (38–85) years,
respectively, 16/44 (36.4%) and 13/67 (19.4%) patients had high-risk
cytogenetics, and 41 (62.1%) and 51 (60.0%) were lenalidomide-
refractory. Patients in PLEIADES and EQUULEUS had received a
median (range) of 1 (1–1) and 2 (1–4) prior lines of therapy,
respectively, and 60 (90.9%) and 85 (100%) patients had received
prior proteasome inhibitor therapy. In PLEIADES and EQUULEUS,
31 (47.0%) and 50 (58.8%) patients, respectively, discontinued
treatment, primarily due to progressive disease. Median (range)
treatment duration was 12.0 (0–21) months in PLEIADES and
19.8 (0.3–34.5) months in EQUULEUS. Patient disposition and drug
exposure are further described in Supplementary Information.
Pharmacokinetic data are provided for pharmacokinetic-

evaluable populations (PLEIADES, n= 65; EQUULEUS, n= 85 [single
first dose, n= 10; split first dose, n= 75]). The maximum
concentration of DARA SC was observed on Cycle 1, Day 4 after
the first dose or Cycle 3, Day 4 after the ninth dose. For
daratumumab IV, the maximum concentration was observed on
Cycle 1, Day 1 (end of infusion) after the first dose or Cycle 3, Day 1
(end of infusion) after the ninth dose. In both studies, serum trough
concentration (Ctrough) increased to maximum Ctrough on Cycle 3,
Day 1 pre-dose, then decreased with less frequent dosing. DARA SC
provided numerically higher Ctrough (within a similar range) versus
daratumumab IV. Subgroup analysis of serum daratumumab
concentration based on body weight in PLEIADES is presented in
Table S2. In EQUULEUS, pharmacokinetic profiles of single and split
first daratumumab doses were similar from Cycle 2, Day 1 pre-
infusion onward (Table S3). No patient in the immunogenicity-
evaluable population of either study tested positive for anti-
daratumumab antibodies. In PLEIADES, 3/64 (4.7%) patients in the
rHuPH20 immunogenicity-evaluable population had treatment-
emergent anti-rHuPH20 antibodies after DARA SC administration;
none were neutralizing.
The most common any-grade and grade 3/4 treatment-

emergent adverse events (TEAEs) in PLEIADES are summarized in
Table 1. Grade 3/4 infections occurred in 9 (13.6%) patients, most
commonly pneumonia (4.5%). Serious TEAEs were reported in 22
(33.3%) patients, most commonly pneumonia (4.5%). One (1.5%)
patient discontinued treatment due to a TEAE. Three patients had
grade 5 TEAEs: 1 each with COVID-19 pneumonia, sepsis, and
respiratory failure.
The most common any-grade and grade 3/4 TEAEs in

EQUULEUS are summarized in Table 1. Grade 3/4 infections were
reported in 18 (21.2%) patients, most commonly pneumonia
(4.7%). Serious TEAEs occurred in 41 (48.2%) patients, most
commonly basal cell carcinoma, pneumonia, and upper respira-
tory tract infection (4.7% each). Five (5.9%) patients discontinued
treatment due to TEAEs. Three patients had grade 5 TEAEs: two
with general physical health deterioration and one with multiple
organ dysfunction syndrome.
Two (3.0%) patients in PLEIADES had grade 3/4 cardiac TEAEs: one

each with grade 3 cardiac failure and grade 4 left ventricular
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dysfunction. In EQUULEUS, 9 (10.6%) patients had grade 3/4 cardiac
TEAEs, including sinus tachycardia, cardiac failure, systolic dysfunc-
tion (n= 2 each) and atrial fibrillation, congestive cardiomyopathy,
left ventricular failure, myocardial ischemia, and myocarditis (n= 1
each). In both studies, the median left ventricular ejection fraction
did not notably change over time from baseline. Additional details
are included in Supplementary Information.
Three (4.5%) patients had infusion-related reactions (IRRs) with

DARA SC in PLEIADES; two had grade 3 IRRs. All patients with IRRs
experienced them on the first administration; the median (range)
time to IRR onset was 65 (4–75) min. Local injection-site reactions
occurred in 7 (10.6%) patients; all were grade 1/2. In EQUULEUS,

6 (60.0%) patients who received a single first dose and 31 (41.3%)
who received a split first dose had IRRs with daratumumab IV.
Most IRRs were mild (2 patients had grade 3/4 IRRs) and occurred
during the first infusion. Five (50.0%) patients experienced IRRs
during Cycle 1, Day 1 with a single first daratumumab dose; 27
(36.0%) experienced IRRs during Cycle 1, Day 1 with a split first
daratumumab dose.
In PLEIADES (median [range] follow-up, 12.4 [0.2–20.6] months),

ORR was 84.8% in the all-treated population and 84.1% in
lenalidomide-refractory patients (Fig. 1). ORR was 75.0% (12/16)
and 82.1% (23/28) in patients with high and standard cytogenetic
risk, respectively. The median duration of response was not

Table 1. Most common any-grade (≥25%) and grade 3/4 (≥5%) TEAEs with D-Kd in the PLEIADES and EQUULEUS studies.

PLEIADES D-Kd (n= 66) EQUULEUS D-Kd (n= 85)

Any-grade Grade 3/4 Any grade Grade 3/4

TEAEs, n (%) 66 (100) 49 (74.2) 85 (100) 67 (78.8)

Hematologic

Thrombocytopenia 34 (51.5) 13 (19.7) 58 (68.2) 27 (31.8)

Anemia 25 (37.9) 8 (12.1) 44 (51.8) 18 (21.2)

Neutropenia 15 (22.7) 7 (10.6) 26 (30.6) 18 (21.2)

Lymphopenia 12 (18.2) 8 (12.1) 25 (29.4) 21 (24.7)

Nonhematologic

Hypertension 23 (34.8) 14 (21.2) 28 (32.9) 17 (20.0)

Insomnia 23 (34.8) 4 (6.1) 28 (32.9) 4 (4.7)

Diarrhea 20 (30.3) 0 32 (37.6) 2 (2.4)

Nausea 17 (25.8) 0 36 (42.4) 1 (1.2)

Nasopharyngitis 17 (25.8) 0 15 (17.6) 0

Headache 15 (22.7) 0 23 (27.1) 1 (1.2)

Pyrexia 14 (21.2) 1 (1.5) 31 (36.5) 1 (1.2)

Asthenia 14 (21.2) 0 36 (42.4) 13 (15.3)

Cough 13 (19.7) 0 24 (28.2) 0

Dyspnea 12 (18.2) 1 (1.5) 30 (35.3) 3 (3.5)

Upper respiratory tract infection 12 (18.2) 0 38 (44.7) 3 (3.5)

Vomiting 11 (16.7) 0 34 (40.0) 1 (1.2)

D-Kd daratumumab/carfilzomib/dexamethasone, TEAE treatment-emergent adverse event.
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Fig. 1 Response rates in all patients and lenalidomide-refractory patients treated with D-Kd in PLEIADES or EQUULEUS. Data were shown
for the all-treated population. Note: Due to rounding, percentages may not add up to the total percentage for each category. CR complete
response, D-Kd daratumumab/carfilzomib/dexamethasone, ORR overall response rate, PR partial response, sCR stringent complete response,
VGPR very good partial response.
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reached; the 9-month duration of response rate was 85.4%. PFS
and overall survival (OS) were not analyzed.
In EQUULEUS (median [range] follow-up, 23.7 [0.5–34.7]

months), ORR was 81.2% in the all-treated population and 74.5%
in lenalidomide-refractory patients (Fig. 1). The median duration of
response was 27.5 months; the 9-month duration of response rate
was 88.3%. Median PFS was 25.7 months in the all-treated
population (Fig. S1A) and 22.3 months in lenalidomide-refractory
patients; estimated 24-month PFS rates were 52.7% and 46.9%,
respectively. The median time to subsequent anti-cancer therapy
was 29.2 months. Median OS was not reached; the estimated 24-
month OS rate was 71.2% (Fig. S1B).

DISCUSSION
With additional follow-up in PLEIADES and EQUULEUS, no new
safety concerns were identified, and the overall safety profile of
D-Kd was consistent between studies. As previously demonstrated,
lower IRR rates and shorter administration times were observed with
the DARA SC–based versus daratumumab IV–based regimen. In
EQUULEUS, split first daratumumab dosing produced similar safety
and pharmacokinetic profiles as a single first dose from Cycle 2, Day
1 pre-infusion onward and decreased median infusion duration on
Cycle 1, Day 1, which may improve patient convenience. Following
weekly dosing, Ctrough of daratumumab at Cycle 3, Day 1 pre-dose
was numerically higher (within a similar range) with DARA SC versus
daratumumab IV. DARA SC administration achieved adequate and
consistent exposure for all body weight subgroups. The incidence of
treatment-emergent anti-daratumumab antibodies was 0% in both
studies, indicating a low risk of immunogenicity to D-Kd. The
incidence of treatment-emergent rHuPH20 antibodies was consis-
tent with other DARA SC studies [12, 13].
Final analysis results from both studies showed D-Kd consis-

tently induced deep responses regardless of lenalidomide
refractoriness. ORRs in PLEIADES and EQUULEUS were compar-
able (84.8% and 81.2%, respectively). Encouraging 24-month PFS
and OS rates of 52.7 and 71.2%, respectively, were demonstrated
in EQUULEUS.
Cross-trial comparisons should be interpreted cautiously due to

study differences. The phase 3 CANDOR study [8] compared
daratumumab IV plus Kd versus Kd in RRMM patients with 1 to 3
prior lines of therapy. Patients in CANDOR received carfilzomib
56mg/m2 twice weekly (monthly cumulative dose, 336mg/m2

[Cycle 1, 264 mg/m2]), while patients in PLEIADES and EQUULEUS
received carfilzomib 70mg/m2 weekly (monthly cumulative dose,
210mg/m2 [Cycle 1, 160 mg/m2]; ie, 62.5% of CANDOR monthly
dose). A higher proportion of patients in PLEIADES and EQUULEUS
had prior lenalidomide exposure (100% and 95%, respectively) or
were refractory to lenalidomide (62% and 60%) versus the
CANDOR D-Kd arm (39% and 32%, respectively). ORRs in PLEIADES
(84.8%) and EQUULEUS (81.2%) were comparable to that reported
at a median follow-up of 27.8 months in the CANDOR D-Kd arm
(84%), with higher complete response or better rates (42.4% and
35.3% vs 33%, respectively). Median PFS was similar between the
D-Kd arms of EQUULEUS and CANDOR (25.7 and 28.6 months,
respectively) [8]. Overall, D-Kd demonstrated efficacy in PLEIADES,
EQUULEUS, and CANDOR, supporting its use for RRMM, including
lenalidomide-refractory multiple myeloma. Safety profiles were
generally similar with D-Kd utilizing weekly carfilzomib dosing in
PLEIADES and EQUULEUS and twice-weekly carfilzomib dosing
in CANDOR; however, the incidence of fatal TEAEs was lower in
PLEIADES (3/66 [4.5%]) and EQUULEUS (3/85 [3.5%]) compared to
the CANDOR D-Kd arm (27/308 [8.8%]) [8]. Results from the phase
3 A.R.R.O.W. study also reinforce the favorable benefit-risk profile
for once-weekly carfilzomib dosing compared with a twice-weekly
treatment schedule [9]. Once-weekly carfilzomib dosing may
improve cost-effectiveness and convenience for patients and
healthcare providers [14].

Limitations of PLEIADES and EQUULEUS include small sample
sizes and lack of comparator arms. Also, patients in PLEIADES were
only followed for up to 8 weeks after the last study treatment;
therefore, PFS and OS were not evaluated.
In conclusion, D-Kd continues to be well tolerated and effective

in RRMM patients, including lenalidomide-refractory patients. Final
analysis results from PLEIADES and EQUULEUS further support
D-Kd as a standard treatment regimen for RRMM.
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