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Abstract
Prolonging overall survival (OS) remains an unmet need in relapsed or refractory multiple myeloma (RRMM). In
ELOQUENT-2 (NCT01239797), elotuzumab plus lenalidomide/dexamethasone (ERd) significantly improved
progression-free survival (PFS) versus lenalidomide/dexamethasone (Rd) in patients with RRMM and 1–3 prior lines of
therapy (LoTs). We report results from the pre-planned final OS analysis after a minimum follow-up of 70.6 months, the
longest reported for an antibody-based triplet in RRMM. Overall, 646 patients with RRMM and 1–3 prior LoTs were
randomized 1:1 to ERd or Rd. PFS and overall response rate were co-primary endpoints. OS was a key secondary
endpoint, with the final analysis planned after 427 deaths. ERd demonstrated a statistically significant 8.7-month
improvement in OS versus Rd (median, 48.3 vs 39.6 months; hazard ratio, 0.82 [95.4% Cl, 0.68–1.00]; P= 0.0408 [less
than allotted α of 0.046]), which was consistently observed across key predefined subgroups. No additional safety
signals with ERd at extended follow-up were reported. ERd is the first antibody-based triplet regimen shown to
significantly prolong OS in patients with RRMM and 1–3 prior LoTs. The magnitude of OS benefit was greatest among
patients with adverse prognostic factors, including older age, ISS stage III, IMWG high-risk disease, and 2–3 prior LoTs.

Introduction
Despite the introduction of novel and highly effective

front-line therapies, nearly all patients with multiple
myeloma (MM) eventually relapse and become refractory
to treatment. As such, the 5-year overall survival (OS) rate
remains low, at ~50%1. Outcomes are particularly poor
for patients with relapsed or refractory (RR) MM, as
durability of response decreases with successive lines of
therapy2–6. Therefore, identifying therapeutic options that

prolong OS in RRMM remains critical. Treatment regi-
mens that incorporate monoclonal antibodies have
demonstrated durable responses and extended
progression-free survival (PFS); however, final OS ana-
lyses for these therapies have not yet been reported7–9.
Elotuzumab is a first-in-class humanized immu-

noglobulin G1 immunostimulatory monoclonal anti-
body that targets signaling lymphocytic activation
molecule family member 7 (SLAMF7)10. SLAMF7 is a
cellular glycoprotein that is highly expressed on MM
cells, natural killer (NK) cells, and some other immune
cells, but has minimal expression on normal tissues10.
Elotuzumab has multiple mechanisms of action against
MM cells, including direct NK cell activation, NK
cell–mediated antibody-dependent cellular cytotoxicity
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and macrophage-mediated antibody-dependent cellular
phagocytosis10–13. Lenalidomide, an immunomodulatory
drug, synergizes with elotuzumab by increasing cytokine
production (e.g., interleukin-2 and tumor necrosis factor
α) and enhancing the elotuzumab-mediated NK cell kill-
ing of MM cells14. The phase 3 ELOQUENT‑2 study
assessed the efficacy and safety of elotuzumab plus lena-
lidomide and dexamethasone (ERd) versus lenalidomide
and dexamethasone (Rd) alone in patients with RRMM
and 1–3 prior lines of therapy15. At the primary analysis of
ELOQUENT-2, patients treated with ERd had a 30%
reduction in the risk of progression or death versus Rd
(median PFS, 19.4 months vs 14.9 months; hazard ratio
[HR], 0.70; 95% confidence interval [CI], 0.57–0.85; P <
0.001)15. In addition, ERd was associated with an
improved overall response rate (ORR) versus Rd (ERd,
79%; Rd, 66%; odds ratio: 1.9; 95% CI, 1.4–2.8; P <
0.001)15. Based on these results, ERd received approval for
the treatment of patients with RRMM and 1–3 prior
therapies in the United States and ≥1 prior therapy in the
European Union. At the 3-, 4-, and 5-year follow-up of
ELOQUENT-2, the PFS benefit with ERd was sustained
and durable, and no new relevant safety information was
identified7,16,17. A pre-planned interim analysis of OS after
a minimum follow-up of 3 years showed a trend in favor
of ERd versus Rd (median OS: ERd, 43.7 months; Rd,
39.6 months; HR, 0.77; 95% CI, 0.61–0.97), although OS
curves at that time were not fully mature, limiting full
interpretation16. Here, we present the final OS analysis of
ELOQUENT-2 after the longest follow-up to date for any
antibody-based triplet in patients with RRMM and 1–3
prior lines of therapy (minimum of 70.6 months).

Methods
Study design and patients
ELOQUENT-2 (registered at www.clinicaltrials.gov as

NCT01239797) is a phase 3, open-label, multicenter,
randomized study that evaluated ERd versus Rd in
patients with RRMM. The study design has been pre-
viously described15. Eligible patients were ≥18 years of age
and had MM, measurable disease, and 1–3 prior lines of
therapy with documented progression after their most
recent therapy. All patients had Eastern Cooperative
Oncology Group performance status ≤2 and creatinine
clearance ≥30mL/min. Per protocol, no more than 10% of
patients with prior lenalidomide were permitted to be
enrolled, which was to increase the likelihood that sub-
jects at study enrollment were lenalidomide-sensitive.
Patients were randomized via an interactive voice
response system in a 1:1 ratio to receive ERd or Rd in 28-
day cycles until disease progression, unacceptable toxicity,
or discontinuation. Randomization was stratified by β2
microglobulin levels (<3.5 vs ≥3.5 mg/L), prior lines of
therapy (1 vs 2–3), and prior use of immunomodulatory

drugs (none vs thalidomide only vs other). For analysis of
OS according to disease risk, the International Myeloma
Working Group (IMWG) consensus recommendations
on risk stratification were used; these include high risk
(International Staging System [ISS] stage II or III and t
[4;14] or del(17p) abnormality), standard risk (patients not
meeting the definition of high or low risk) or low risk (ISS
stage I or II, absence of t[4;14], del(17p) and 1q21
abnormalities, and age <55 years)18.
The study was approved by the Institutional Review

Board/Independent Ethics Committee at each site before
initiation. The study was conducted in accordance with
Good Clinical Practice, as defined by the International
Conference on Harmonization, and the Declaration of
Helsinki. All patients provided written informed consent.
All authors had access to the clinical trial data.

Study endpoints and assessments
The co-primary endpoints were PFS (time from ran-

domization to first documented tumor progression or
death) and ORR (partial response or better), which have
been previously described15. OS was a key secondary
endpoint, defined as time from randomization to the date
of death from any cause (Supplementary Appendix).
Exploratory endpoints included safety, time to tumor
response, and duration of response (DoR). Adverse events
(AEs) were coded using the Medical Dictionary for Reg-
ulatory Activities (MedDRA), version 21.1, and graded by
the National Cancer Institute Common Terminology
Criteria for Adverse Events (CTCAE), version 3.0. Cyto-
genetic assessments by karyotyping and fluorescence
in situ hybridization was performed by a central labora-
tory on samples collected at screening. A positive score
for each tested abnormality was assigned based on iden-
tifying at least one abnormal cell out of a minimum of 200
cells examined.

Statistics
The final OS analysis was planned after a pre-specified

427 deaths had occurred. OS was tested hierarchically to
the co-primary endpoints of PFS and ORR to preserve the
experiment-wise type I error at the 5% level. The overall
significance level (α) at which OS was tested depended on,
and corresponded to, the significance level of the indivi-
dual co-primary endpoints (PFS, 0.045; ORR, 0.005). Since
the interim PFS and ORR results were both statistically
significant15, their combined total α of 0.05 was passed
down to OS, followed by group sequential tests for the
multiple OS analyses. The two-sided α of 0.046 for the
final analysis of OS was determined using an
O’Brien–Fleming spending function, based on the 295
deaths observed at interim analysis in the group sequen-
tial tests (two-sided α of 0.014)16. The Kaplan–Meier
method was used to estimate the distribution of OS; HRs
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for ERd versus Rd were estimated with a stratified Cox
proportional hazards model. Comparisons between
treatment arms were based on the stratified log-rank test;
stratification factors were the same as those used in ran-
domization. PFS analyses at the time of the final OS
analysis were exploratory.

Data sharing statement
Bristol–Myers Squibb Company’s policy on data sharing

may be found at https://www.bms.com/researchers-and-
partners/independent-research/data-sharing-request-
process.html.

Results
Baseline patient characteristics
In total, 646 patients were randomized (ERd, n= 321;

Rd, n= 325) and 635 received treatment with ERd (n=
318) or Rd (n= 317). The baseline demographics and
disease characteristics have been previously described15

and were generally balanced between treatment arms,
including the proportion of patients with prior lenali-
domide (Supplementary Table S1). The median (range)
age of patients was 66 (37–91) years and 20% (n= 129)
were ≥75 years of age. Similar proportions of patients
had ISS stage III disease (ERd, 21% [n= 66]; Rd, 21%
[n= 68]) at diagnosis, and 35% of patients in each arm
(ERd, n= 113; Rd, n= 114) were refractory to their

most recent line of therapy. Median time from disease
diagnosis to randomization was 3.5 years across both
treatment arms.

Patient disposition and drug exposure
After a minimum follow-up of 70.6 months (i.e., time

from last patient randomized [November 16, 2012] to
clinical data cut-off [October 3, 2018]), more than twice as
many patients remained on treatment with ERd (n= 33
[10%]) versus Rd (n= 14 [4%]; Fig. 1). The most common
reasons for discontinuation were disease progression
(ERd, 56%; Rd, 57%) and study drug toxicity (ERd, 12%;
Rd, 14%). The median drug exposure was 5 months longer
in the ERd arm (17 months vs 12 months), with a median
(range) of 19 (1–91) and 14 (1–83) treatment cycles in the
ERd and Rd arms, respectively.

Efficacy
Overall survival
A total of 437 deaths (212 [66%] deaths in the ERd arm

and 225 [69%] deaths in the Rd arm) had occurred at the
time of the final OS analysis. Median OS was 8.7 months
longer with the addition of elotuzumab to Rd, at
48.3 months with ERd and 39.6 months with Rd. Early
and sustained separation of OS curves was seen over time
(1-year: ERd, 91%; Rd, 83%; 2-year: ERd, 73%; Rd, 69%;
3-year: ERd, 60%; Rd, 53%; 4-year: ERd, 50%; Rd, 43%;

Fig. 1 Patient disposition. One patient randomized to treatment with ERd received Rd. AE adverse event, ERd elotuzumab plus lenalidomide and
dexamethasone, Rd lenalidomide and dexamethasone.
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5-year: ERd, 40%; Rd, 33%), with an 18% reduction in the
risk of death with ERd versus Rd (HR, 0.82; 95.4% Cl,
0.68–1.00; P= 0.0408, less than the allotted α; Fig. 2).

Subgroup analyses of overall survival
The OS benefit observed with ERd was maintained

across most clinically relevant subgroups of interest
(Fig. 3). Median OS with ERd versus Rd was 17.4 months
longer with ERd in patients with 2–3 prior lines of therapy
(51.0 vs 33.6 months; HR, 0.71; 95% CI, 0.54–0.92) and
similar in patients with 1 prior line of therapy (43.7 vs
44.1 months; HR, 1.00; 95% CI, 0.77–1.32). When ana-
lyzed by age, median OS was 21.1 months longer with
ERd versus Rd in patients ≥75 years (48.5 vs 27.4 months;
HR, 0.69; 95% CI, 0.46–1.03), 4.2 months longer in
patients <75 years of age (47.9 vs 43.7 months; HR, 0.86;
95% CI, 0.70–1.06), and 15.8 months longer in patients
<65 years (63.5 vs 47.7 months; HR, 0.70; 95% CI,
0.52–0.96). For patients refractory to their most recent
therapy, median OS with ERd was 14.5 months longer
than with Rd (40.4 vs 25.9 months; HR, 0.67; 95% CI,
0.49–0.91); for patients with relapsed disease after their
last therapy, median OS with ERd was 3.5 months longer
than with Rd (51.2 vs versus 47.7 months; HR, 0.93; 95%
CI, 0.73–1.18). In addition, ERd was associated with an
OS benefit in other clinically relevant subgroups of
interest, including patients with high-risk disease (median,
29.8 vs 24.8 months; HR, 0.69; 95% CI, 0.46–1.03), del
(17p) mutations in ≥1 cell (median, 50.1 vs 36.4 months;
HR, 0.71; 95% CI, 0.50–1.00), prior stem cell transplan-
tation (median, 49.6 vs 41.3 months; HR, 0.79; 95% CI,
0.61–1.02), or ISS stage III disease (median, 21.7 vs
14.0 months; HR, 0.74; 95% CI, 0.51–1.08).

Subsequent therapy
After discontinuation of study therapy, 60% (192/321) of

ERd-treated patients and 66% (213/325) of Rd-treated
patients received subsequent systemic therapy (Table 1).
The most common subsequent therapies were similar in
both treatment arms, and included bortezomib (ERd, 38%;
Rd, 42%), cyclophosphamide (ERd, 30%; Rd, 30%), and
pomalidomide (ERd, 26%; Rd, 29%). The most common
reason for subsequent systemic therapy in both treatment
arms was documented disease progression (ERd, 53%; Rd,
55%).

Updated PFS
At clinical data cut-off (minimum follow-up:

70.6 months), per independent review committee (IRC)
there were 233 (73%) PFS events in the ERd arm and 245
(75%) in the Rd arm (Fig. 4). The PFS benefit with ERd
versus Rd was observed early and sustained through
extended follow-up (1-year: ERd, 68%; Rd, 57%; 2-year:
ERd, 41%; Rd, 29%; 3-year: ERd, 27%; Rd, 19%; 4-year:
ERd, 20%; Rd, 15%; 5-year: ERd, 17%; Rd, 11%). Median
PFS had been reached at the time of the primary analy-
sis15. A similar benefit was seen with the intent-to-treat
definition of PFS, as well as per investigator.

Duration of response
The median DoR per IRC was 21.9 months (95% CI,

18.4–26.6) for ERd and 17.1 months (95% CI, 15.2–19.4)
for Rd (Supplementary Fig. 1).

Safety
The safety profile of ERd remained consistent with the

primary analysis, with no additional safety signals identi-
fied with extended follow-up. Among all treated patients,

Fig. 2 Overall survival. aUpper limit of the 95.4% CI is <1 when calculated to 3 decimal places: HR, 0.820; 95.4% CI, 0.676–0.995; P= 0.0408. CI
confidence interval, ERd elotuzumab plus lenalidomide and dexamethasone, HR hazard ratio, OS overall survival, Rd lenalidomide and
dexamethasone.
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fewer deaths occurred in the ERd (67%) arm versus the Rd
(71%) arm. The main cause of death was disease pro-
gression in both treatment arms (ERd, 41%; Rd, 45%;
Supplementary Table 2). Safety data after extended

follow-up were similar between treatment arms (Table 2).
The most common all-cause AEs of any grade were
diarrhea (ERd, 50%; Rd, 39%), fatigue (ERd, 49%; Rd, 41%),
anemia (ERd, 44%; Rd, 38%), pyrexia (ERd, 41%; Rd, 26%),

Fig. 3 Overall survival by predefined subgroups. CI confidence interval, ERd elotuzumab plus lenalidomide and dexamethasone, ISS International
Staging System, Rd lenalidomide and dexamethasone.
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constipation (ERd, 36%; Rd, 28%), and neutropenia (ERd,
36%; Rd, 43%). All-cause grade 3–4 AEs occurred in 77%
(ERd) and 68% (Rd) of patients. Hematological AEs (blood
and lymphatic system organ class) were reported in 67%
of patients in the ERd arm and 63% of patients in the Rd

arm. The incidence of infections of any grade was 84%
(ERd) and 75% (Rd), with pneumonia reported in 22% and
16% of patients, respectively. Infusion reactions with ERd
were experienced by 11% (n= 35) of patients; all were
grade 1–2 (n= 30, 9%) or grade 3 (n= 5, 2%). All-cause
AEs leading to discontinuation occurred in 36% (ERd,
n= 114) and 33% (Rd, n= 104) of patients, most com-
monly infections (ERd, 6% [n= 18]; Rd, 5% [n= 17]).
Grade 3–4 AEs leading to discontinuation occurred in
21% (ERd, n= 66) and 20% (Rd, n= 63) of patients. Ser-
ious AEs were reported in 75% and 61% of patients in the
ERd arm and Rd arm, respectively. The most common
serious AE in each arm was pneumonia, occurring in 17%
(ERd, n= 54) and 13% (Rd, n= 40) of patients. The
proportion of patients who experienced a second primary
malignancy (SPM) was 12% in the ERd arm and 9% in the
Rd arm. After adjustment for drug exposure, the inci-
dence rate of SPMs was 5.1/100 patient-years in the ERd
arm and 4.0/100 patient-years in the Rd arm. The most
common SPMs were basal cell carcinoma and squamous
cell carcinoma of the skin (for each: ERd, 3%; Rd, 2%).

Discussion
The final OS analysis of the ELOQUENT-2 study

demonstrates that the addition of elotuzumab to Rd
results in a significant improvement in OS in patients with
MM who received 1–3 prior lines of therapy. Patients
treated with ERd had an 8.7-month increase in median OS
compared with those receiving Rd (48.3 months vs
39.6 months). This represented a statistically significant
reduction in the risk of death for ERd over Rd, with an HR
of 0.82 (95.4% Cl, 0.676–0.995 when given to three deci-
mal places; P= 0.0408, less than the allotted α). Fur-
thermore, ERd demonstrated an acceptable safety profile,
with no new safety signals detected.

Table 1 Subsequent therapy.

ERd (n= 321) Rd (n= 325)

Any subsequent therapy 192 (60) 213 (66)

Most common subsequent therapya

Dexamethasone 170 (53) 178 (55)

Bortezomib 122 (38) 137 (42)

Cyclophosphamide 96 (30) 99 (30)

Pomalidomide 82 (26) 94 (29)

Lenalidomide 57 (18) 71 (22)

Carfilzomib 47 (15) 45 (14)

Melphalan 32 (10) 35 (11)

Bendamustine 30 (9) 27 (8)

Thalidomide 30 (9) 42 (13)

Daratumumab 28 (9) 38 (12)

Doxorubicin 19 (6) 29 (9)

Etoposide 16 (5) 17 (5)

Prednisolone 16 (5) 14 (4)

Prednisone 15 (5) 25 (8)

Cisplatin 15 (5) 15 (5)

Data are n (%).
ERd elotuzumab plus lenalidomide and dexamethasone, Rd lenalidomide and
dexamethasone.
a≥5% of patients in the ERd arm.

Fig. 4 Progression-free survival. CI confidence interval, ERd elotuzumab plus lenalidomide and dexamethasone, HR hazard ratio, PFS progression-
free survival, Rd lenalidomide and dexamethasone.
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The OS benefits observed with ERd were maintained
across multiple predefined subgroups generally associated
with poorer outcomes, including among patients with
multiple prior lines of therapy, older patients, patients
with ISS stage III disease, and those refractory to their
most recent therapy. ERd was associated with a 17.4-
month increase in median OS versus Rd in patients with
2–3 prior lines of therapy, a notable finding as MM
typically becomes more difficult to treat with subsequent
relapses. In the Rd arm, patients who received one prior
therapy had a longer median OS (44.1 months) than those

who received 2–3 prior therapies (33.6 months) and the
overall population (39.6 months). In the ERd arm, patients
with one prior therapy had a shorter median OS
(43.7 months) than those who received 2–3 prior lines
(51.0 months) and the overall population (48.3 months).
As a result, the ERd/Rd hazard ratio was observed to be
1.00 among patients with one prior therapy, which was
much greater than that of the overall population (0.82).
This finding may be related to numerical imbalances in
baseline characteristics within the one prior therapy
subgroup that appear to delineate an unfavorable disease

Table 2 All-cause adverse events.

ERd (n= 318) Rd (n= 317)

Any grade Grade 3–4 Events/100 PYa Any grade Grade 3–4 Events/100 PYb

Event 316 (99) 244 (77) NR 314 (99) 217 (68) NR

AEs in ≥30% of patients

Diarrhea 160 (50) 24 (8) NR 125 (39) 17 (5) NR

Fatigue 155 (49) 32 (10) NR 131 (41) 27 (9) NR

Anemia 139 (44) 57 (18) NR 120 (38) 53 (17) NR

Pyrexia 129 (41) 11 (3) NR 81 (26) 11 (3) NR

Constipation 115 (36) 4 (1) NR 89 (28) 1 (<1) NR

Neutropenia 114 (36) 86 (27) NR 137 (43) 109 (34) NR

Cough 109 (34) 1 (<1) NR 62 (20) 0 NR

Back pain 108 (34) 19 (6) NR 98 (31) 17 (5) NR

Muscle spasm 100 (31) 2 (1) NR 85 (27) 3 (1) NR

Peripheral edema 95 (30) 4 (1) NR 78 (25) 1 (<1) NR

AEs/AE categories of special interest

Infections 267 (84) 112 (35) 199 239 (75) 85 (27) 185

Pneumonia 69 (22) 48 (15) 13 51 (16) 33 (10) 12

Herpes zoster 23 (7) 6 (2) 3 7 (2) 2 (1) 1

Sepsisc 13 (4) 11 (3) NR 13 (4) 6 (2) NR

Renal and urinary disorders 87 (27) 17 (5) 17 60 (19) 15 (5) 17

Cardiac disorders 75 (24) 18 (6) 17 59 (19) 24 (8) 18

Lymphopenia 41 (13) 27 (8) 12 23 (7) 12 (4) 11

SPMs 39 (12) NR 5d 28 (9) NR 4e

Basal cell carcinoma 11 (3) NR 1d 6 (2) NR 1e

Squamous cell carcinoma of the

skin

10 (3) NR 1d 6 (2) NR 1e

Total serious AEs 238 (75) 169 (53) NR 194 (61) 127 (40) NR

Data are n (%).
AE adverse event, ERd elotuzumab plus lenalidomide and dexamethasone, NR not reported, PY patient-years, Rd lenalidomide and dexamethasone, SPM second
primary malignancy.
a746.70 PY.
b543.77 PY.
cIncludes urosepsis, bacterial, biliary, neutropenic, pneumococcal, pseudomonal, pulmonary, device-related, and staphylococcal sepsis.
dAdjusted based on 1166.98 PY of follow-up.
eAdjusted based on 1050.78 PY of follow-up.
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profile in patients treated with ERd: a numerically higher
percentage of patients treated with ERd versus Rd were
≥75 years old, had renal impairment, refractory disease,
and/or no prior stem cell transplant. In addition, a lower
percentage of patients treated with ERd received sub-
sequent therapy. Another notable finding was the
21.1 month increase in median OS in elderly patients (≥75
years) who received ERd compared with Rd. Elderly
patients are more susceptible to treatment-related toxi-
cities and are less likely to tolerate such toxicities due to
frailty and/or comorbidities19. As such, and owing to
difficulty in devising treatment regimens that optimize
efficacy without a significant toxicity detriment, elderly
patients often have poor outcomes. It should, however, be
noted that given the relatively small number of elderly
patients in this study (≥75 years, n= 129; <75 years, n=
517), this finding should be interpreted with caution.
When analyzed by age group, median OS in the ERd arm
was similar between patients aged <75 (47.9 months) and
≥75 (48.5 months) years, but was different in the Rd arm:
43.7 and 27.4 months for patients aged <75 versus ≥75
years, respectively. As a result, the ERd/Rd hazard ratio
appeared smaller in the older age group (0.69) than in the
overall population (0.82). The lower median OS in the
older patients within the Rd arm may be related to the
numerically higher percentage of patients in this group
who had certain adverse baseline disease characteristics
such as more lines of prior therapy, ISS stage II or III
disease, lytic bone lesions, and/or plasmacytoma.
ERd was associated with additional OS benefits in

patients with IMWG high-risk disease (median, 29.8 vs
24.8 months), disease refractory to last prior therapy
(median, 40.4 vs 25.9 months), ISS stage III disease
(median, 21.7 vs 14.0 months) and adverse cytogenetic
abnormalities, further highlighting the clinical benefit of
ERd for patients with RRMM and adverse prognostic
factors. Prior therapies and baseline characteristics were
similar between the ERd and Rd arms, facilitating com-
parison and interpretation of the OS benefit with ERd
over Rd. Further, the median OS with Rd in ELOQUENT-
2 was similar to that reported in other phase 3 studies in
RRMM20–22, suggesting that the OS benefit with ERd
treatment was not due to poor outcomes in the Rd arm. In
light of these results, ERd therapy may particularly benefit
patients with characteristics associated with poorer out-
comes, particularly elderly patients who may have
received multiple prior lines of therapy, as well as patients
with ISS stage III disease, and patients refractory to their
most recent therapy.
ELOQUENT-2 is the first study to demonstrate a sig-

nificant OS advantage with an antibody-based triplet
regimen in patients with RRMM. Further, these data
represent the first mature OS data from ELOQUENT-2,
building on previous interim results to better define the

OS benefit of adding elotuzumab to Rd in different patient
subgroups16. The data reported here complement pre-
liminary OS findings from the phase 3 ELOQUENT-3
study (NCT02654132) of elotuzumab plus pomalidomide
and dexamethasone in patients with relapsed and refrac-
tory MM and ≥2 prior lines of therapy (including lenali-
domide and a proteasome inhibitor)8. Notably, no
imbalances in subsequent therapies were observed
between treatment arms in ELOQUENT-2, strengthening
the conclusion that the OS benefit observed in
ELOQUENT-2 was a direct result of the study therapies,
and that elotuzumab-induced immunostimulation may
specifically contribute to long-term disease control
in RRMM.
Final OS data with the proteasome inhibitor carfilzomib

have been reported in two phase 3 studies in patients with
RRMM and 1–3 prior lines of therapy. The ENDEAVOR
study (NCT01568866) reported a 7.6-month increase in
median OS with carfilzomib plus dexamethasone versus
bortezomib plus dexamethasone (Vd)21. In the ASPIRE
study (NCT01080391), carfilzomib plus Rd (KRd) was
associated with a 7.9-month increase in median OS versus
Rd alone20. The magnitude of OS benefit observed with
ERd is therefore comparable to the findings reported in
both the ASPIRE and ENDEAVOR studies. Interestingly,
data from the ASPIRE study show a greater benefit in
median OS with KRd treatment in first relapse (11.4-
month benefit), than in later relapse, demonstrating the
potential benefits of using novel regimens early in the
course of treatment. In contrast, the OS benefit with ERd
over Rd in the present study was greater among patients
with 2–3 prior lines of therapy (17.4-month benefit) than
in first relapse. This finding with ERd is notable given the
remaining unmet need for highly effective regimens dur-
ing later relapse, where the ability to achieve disease
control may diminish with each subsequent therapy. OS
results from other phase 3 studies in RRMM, such as
CASTOR (daratumumab plus Vd vs Vd; NCT02136134)23

and POLLUX (daratumumab plus Rd [DRd] vs Rd;
NCT02076009)9 have yet to be reported, but will provide
further insight into the clinical benefit of novel triplet
therapies upon maturation of the data.
The myeloma treatment landscape has continued to

evolve since the conception and conduct of this trial, and
few patients in ELOQUENT-2 had received previous
treatment with lenalidomide. Therefore, a limitation of
this trial is that prior treatments received by patients in
this trial may no longer reflect real-world clinical practice.
However, given the length of follow-up required for
assessing the significance of OS benefits, this limitation
may apply to many clinical trials in RRMM.
Prolonged treatment with ERd was well tolerated and

no new safety signals were identified. The higher rates of
special interest AEs in the ERd arm may be a reflection of
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the longer duration of treatment in this arm, as shown by
the similar exposure-adjusted rates. Notably, the
exposure-adjusted rates of SPMs were similar between
treatment arms. There was a somewhat higher incidence
of infections and pneumonia in the ERd arm; however, we
do not recommend routine prophylactic measures as no
evidence exists suggesting that prophylaxis against infec-
tions in patients receiving ERd would aid in reducing the
frequency or severity of infections. The addition of elo-
tuzumab to Rd did not appear to result in a notable
incremental increase in the incidence of any particular
grade 3–4 AEs, and overall, despite having a longer
duration of follow-up, the incidence of grade 3–4 AEs in
ELOQUENT-2 remained similar to other studies inves-
tigating Rd-based triplet regimens in RRMM (i.e.,
ASPIRE20 and POLLUX9). The addition of elotuzumab to
Rd appeared to have tolerable effects on hematological
toxicity as neutropenia occurred in fewer patients treated
with ERd (36%) versus Rd (43%). In contrast, the inci-
dence of neutropenia was higher in the experimental arms
of ASPIRE (KRd, 40%; Rd, 35%)20 and POLLUX (DRd,
61%; Rd, 45%)9. This low incidence of hematological
toxicity supports the use of ERd in elderly or frail patients.

Conclusions
Treatment with ERd demonstrated a statistically sig-

nificant and clinically meaningful 18% reduction in the
risk of death versus Rd in patients with MM who received
1–3 prior therapies, with an 8.7-month increase in median
OS versus Rd. ERd appears most notably to improve OS
versus Rd in patients with adverse disease features,
including those with later relapse, high-risk disease,
advanced disease stage, and older age. The durable and
sustained efficacy of ERd, combined with an acceptable
long-term safety and tolerability profile, supports this
regimen as a standard for care for patients with RRMM
and 1–3 prior lines of therapy.
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