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Abstract

Background The anti-SLAMF7 monoclonal antibody, elotuzumab (elo), plus lenalidomide (len) and dexamethasone (dex) is
approved for relapsed/refractory MM in the U.S. and Europe. Recently, a small phase 2 study demonstrated an advantage in
progression-free survival (PFS) for elo plus pomalidomide (pom)/dex compared to pom/dex alone and resulted in licensing
of this novel triplet combination, but clinical experience is still limited.

Purpose To analyze the efficacy and safety of elo/pom/dex in a “real world” cohort of patients with advanced MM, we
queried the databases of the university hospitals of Wiirzburg and Vienna.

Findings We identified 22 patients with a median number of five prior lines of therapy who received elo/pom/dex prior to
licensing within an early access program. Patients received a median number of 5 four-week treatment cycles. Median PFS
was 6.4 months with 12-month and 18-month PFS rates of 35% and 28%, respectively. The overall response rate was 50%
and 64% of responding patients who achieved a longer PFS with elo/pom/dex compared to their most recent line of therapy.
Objective responses were also seen in five patients who had been pretreated with pomalidomide. Low tumor burden was
associated with improved PFS (13.5 months for patients with ISS stage I/II at study entry v 6.4 months for ISS III), although
this difference did not reach statistical significance. No infusion-related reactions were reported. The most frequent grade
3/4 adverse events were neutropenia and pneumonia.

Conclusion Elo/pom/dex is an active and well-tolerated regimen in highly advanced MM even after pretreatment with
pomalidomide.
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Introduction

Multiple Myeloma (MM) is the second most frequent hemato-
logic malignancy in the U.S. and Europe (Rollig et al. 2015).
It is characterized by an uncontrolled proliferation of clonal
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plasma cells in the bone marrow and the accumulation of
abnormal intact or incomplete immunoglobulins in serum and/
or urine (Moreau et al. 2017; Raab et al. 2009). The median
age at diagnosis of MM is 69 years with most subjects being
diagnosed above the age of 55 years and a male predominance
(Raab et al. 2016). Advances in therapeutic strategies have
led to an increase in median overall survival of patients from
three to six years within the last two decades, owing to novel
compounds like proteasome inhibitors (PIs, e.g. bortezomib,
carfilzomib, ixazomib) immunomodulatory drugs (IMIDs,
e.g. thalidomide, lenalidomide, pomalidomide), alkylating
agents (e.g. melphalan) or histone deacetylase inhibitors (e.g.
panobinostat). Multi-drug combinations improve the long-
term treatment outcome and might overcome drug resistance
(Schreder and Knop 2019), but most patients continue to have
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relapses and will eventually become refractory to available
drugs. Every subsequent relapse induces a shortened progres-
sion-free interval (Yong et al. 2016); therefore, novel treatment
approaches are needed.

Immunotherapy holds great promise for MM therapy.
MoAbs selectively target antigens on the myeloma cell
surface which are critical for signaling, tumor growth, and
survival (van de Donk et al. 2016). Elotuzumab is a human-
ized monoclonal IgGk-antibody targeting the signaling lym-
phocytic activation molecule F7 (SLAMF7) or CS1 (CD2
subset-1), a glycoprotein universally and highly expressed
on the surface of normal and malignant plasma cells as well
as natural killer cells (Einsele and Schreder 2016). Elotu-
zumab) exhibited significant in vitro antibody-dependent
cellular cytotoxicity (ADCC) using primary myeloma cells
as targets and both allogeneic and autologous NK cells as
effectors. Furthermore, in vivo assays showed antitumor
activity, which depended on efficient Fc-CD16 interaction
as well as the presence of NK cells in mice (Hsi et al. 2008).
The specificity enables elotuzumab to selectively kill mye-
loma cells and induce minimal damage on healthy tissue. In
a randomized phase III trial, the addition of elotuzumab to
lenalidomide and low-dose dexamethasone (Rd) resulted in
a sustained improvement of progression-free survival (PFS)
compared to Rd, leading to approval of the triplet regimen
by the FDA and EMA (Lonial et al. 2015). However, patients
who were refractory or intolerant to lenalidomide were
excluded from the registration trial.

As pomalidomide is known to induce objective responses
in len-refractory patients, we substituted lenalidomide for
pomalidomide in patients with very advanced MM who
were otherwise eligible for treatment with elotuzumab,
dexamethasone and an IMID. Meanwhile, the results of a
small randomized phase II study comparing elotuzumab/
pomalidomide/dexamethasone (elo/pom/dex) with pom/
dex have been reported, demonstrating a high efficacy of
the triplet regimen in patients with relapsed/refractory MM
(Dimopoulos et al. 2018). Here, we present the outcome
of 22 consecutive MM patients with very advanced disease
who received the triplet combination of elo/pom/dex outside
of a clinical trial at two tertiary care centers.

Methods

We queried the databases of the university hospitals of
Wiirzburg and Vienna to identify patients with relapsed and
refractory multiple myeloma receiving elo/pom/dex in an
individualized treatment concept when no other option was
available. Patients had to have measurable disease according
to the IMWG criteria (Rajkumar et al. 2014). Pretreatment
with pomalidomide was allowed, but patients refractory to
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the compound were excluded. All patients provided written
informed consent.

Elotuzumab was given intravenously at a dose of 10 mg/
kg bodyweight on days 1, 8, 15 and 22 of a 28-day cycle in
cycles 1 and 2 and on days 1 and 15 in subsequent cycles.
Pomalidomide was administered orally at a dose of 4 mg on
days 1 through 21 of each cycle. Dexamethasone was given
weekly at a dose of 28 mg orally plus 8 mg intravenously
on elotuzumab treatment days and 40 mg orally in weeks
without elotuzumab. Dose reductions of pomalidomide and
dexamethasone were performed in the event of toxicities
according to the SmPC. Patients received antimicrobial
prophylaxis with aciclovir and cotrimoxazole as well as low
molecular weight heparin or acetylsalicylic acid (aspirin®)
as prophylaxis of thromboembolic events throughout the
treatment period. Treatment was continued until disease
progression (PD) or unacceptable toxicity. Responses were
defined according to IMWG criteria (Kumar et al. 2016).
Adverse events (AEs) were recorded and graded according
to the National Cancer Institute Common Terminology Cri-
teria for Adverse Events, v. 4.0.

The database was locked on 1st February 2020. Statistical
analysis was done with IBM SPSS statistics (IBM, Ehnin-
gen, Germany) and Prism (Graph Pad Software, San Diego,
CA, USA). PFS was calculated according to Kaplan—-Meier
method from first dose of elo/pom/dex to disease progres-
sion or death, whatever occurred first. Patients proceeding to
an autologous stem cell transplantation (SCT) were censored
at time of transplant. Overall survival (OS) was calculated
from first dose of elo/pom/dex to death from any cause or
loss of follow up.

Results
Patients

We identified 22 patients with a median age of 61.5 years
(range 39-81); the median duration of myeloma was
6.7 years (range 0.3—11.7). The baseline characteristics of
the study population are shown in Table 1. The first patients
began treatment in October 2015 and the last patient was
started on elo/pom/dex in January 2017. A baseline bone
marrow (BM) biopsy was performed in 18 patients. The
median plasma cell infiltration was 35% (range 5-90) and
4 patients (18%) had high-risk cytogenetic abnormalities.
The median number of prior treatment lines was 5 (range
1-16). All patients had been exposed to bortezomib and
lenalidomide, 18 (82%) had previously undergone a stem
cell transplantation. Only two patients had received prior
daratumumab and five patients had been exposed to carfil-
zomib. Fifteen patients (68%) had been treated with poma-
lidomide during any previous regimen; of these, ten patients
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Table 1 Clinical characteristics Characteristic Value (n=22)
of patients at baseline
Age, median (range), years 61.5 (39-81)
Male sex, n (%) 16 (73)
Type of myeloma, n (%)
IgG 13 (59)
IgA 5(23)
IgD 1)
Light chain 3(14)
International Staging System (ISS) stage at study entry, n (%)
I-1I 13 (59)
1 5(23)
Missing data 4 (18)
BM plasma cell infiltration, (%)
<30% 7 (32)
30-59% 6 (27)
>60 5(23)
Not reported 4 (18)
Cytogenetic abnormality, n (%)
dell7p, t(4;14), or t(14;16)
Yes 4 (18)
No 15 (68)
Data not available
1921 3(14)
Yes 209
No 16 (73)
Data not available 4 (18)
Primary refractory to first line treatment, n (%) 7 (32)
Median No. of previous treatment regimens (range) 5(1-16)
Median time since initial diagnosis (range), years 6.7 (0.3-11.7)
Prior autologous stem cell transplantation, n (%) 17 (77)
Prior allogeneic stem cell transplantation, n (%) 14)
Prior pomalidomide, n (%) 15 (68)
Prior carfilzomib, n (%) 5(23)
Prior daratumumab, n (%) 2(9)
Refractory to most recent line of therapy, n (%) 13 (59)
Refractory to lenalidomide, n (%) 13 (59)

had received pomalidomide in the most recent line of ther-
apy and were consecutively switched to elo/pom/dex after
failing to achieve an objective response. 13 patients (59%)
had been refractory to both their most recent line of therapy
and earlier lenalidomide.

Treatment exposure

At database lock all patients had discontinued treatment,
with disease progression as the most common reason. Only
one patient discontinued early due to side effects. Two
patients requested to stop IV treatment with elotuzumab
after 6 and 10 cycles of the triplet combination, respectively,
and continued on pom/dex. Another two patients went on to

receive an autologous stem cell transplantation as a means
of consolidation. The median number of treatment cycles
was 5 (range 1-30).

Efficacy

All 22 patients were evaluable for response. 11 patients
achieved a partial response (PR), yielding an overall
response rate of 50%. Of note, five of these patients had
been primary refractory to their first line regimen.

The median PFS was 6.4 months. In a landmark analysis,
35% and 28% of patients were progression-free at 12 months
and 18 months, respectively (Figs. 1, 2). Patients with high-
risk cytogenetics had identical PFS compared to those with
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Fig. 1 Progression-free (dashed line) and overall survival (solid line)
with elotuzumab, pomalidomide, and dexamethasone. PFS and OS
rates at 12 and 18 months from start of treatment are displayed
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standard-risk disease (6.5 v 6.4 months, p=0.77). There was
a clear trend for shorter PFS in patients with ISS stage III
at study entry compared to those with stage I and II disease
(6.5 vs. 13.5 months), which did not reach statistical signifi-
cance due to small sample size.

Patients refractory to lenalidomide showed no difference
in their PFS compared to non-refractory patients (p =0.98,
Fig. 2a). Among patients who had previously received
pomalidomide, 5 (33%) responded and another 3 (20%)
had stable disease with most responses seen in patients who
had pomalidomide immediately prior to elo/pom/dex (4
PR, 2 SD). Median PFS in pomalidomide-exposed patients
was identical to that seen in pom-naive patients (p =0.90,
Fig. 2b). When elo/pom/dex was given directly after a
pomalidomide-containing regimen (e.g., carfilzomib/pom/
dex, bortezomib/doxorubicin/pom/dex), an absolute gain in
PFS of 4.3 months (p=0.192) was seen when compared to
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Fig.2 Progression-free survival with elotuzumab/pomalidomide/dexamethasone according to a response to prior lenalidomide, b prior exposure

tp pomalidomide and ¢ number of prior lines of therapy
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patients with a regimen that did not include pomalidomide
in the preceding line.

Responses were also observed in 3 out of 5 patients who
had been pretreated with a carfilzomib-based regimen; PFS
did not differ significantly when compared to carfilzomib-
naive subjects. At database lock, 14 of 22 patients (64%)
had achieved a longer PFS to elo/pom/dex when compared
to their most recent line of therapy.

PFS did not differ in intensely pretreated (>4 prior
therapies) versus less heavily pretreated patients (p =0.99,
Fig. 2¢).

The median follow-up for the study population was
42.5 months. The median overall survival (95% CI) was not
reached (23.6 months—not estimable). At 12 months, 82%
of patients (n=18) were still alive; the 18-month OS rate
was 73% (Fig. 1).

In total, 17 of 21 patients (81%) received subsequent sys-
temic therapy. One patient was lost to follow-up after discon-
tinuation of elo/pom/dex. Two thirds of patients were treated
with a daratumumab-containing regimen (n = 14); median
exposure to the anti-CD38 antibody was 13.5 months. 4
patients underwent a salvage autologous stem cell trans-
plant, two immediately after elo/pom/dex and another two
later in the course of their disease. Other alkylating agents
(most commonly, bendamustine or cyclophosphamide) were
used in 57% and carfilzomib-based combinations in 43% of
patients, respectively.

Toxicity

No infusion-related reactions were observed. In three
patients, grade 3/4 neutropenia was recorded. In two of them
the absolute neutrophil count dropped below 500/ul (grade
4), but no patient experienced neutropenic fever. One patient
had grade 3 thrombocytopenia following the accidental con-
tinuous intake of pomalidomide.

Four patients were diagnosed with a grade 3/4 respira-
tory infection, two of whom sustained a pneumonia grade
3. Streptococcus pneumoniae was isolated from one patient
and parainfluenza II virus in another patient; in the remain-
ing cases, the offending pathogen could not be identified. All
patients resumed treatment after resolution of symptoms.

Discussion

In recent years, immunotherapy has attracted significant
attention in the treatment of relapsed or refractory MM.
One milestone was the pivotal phase 2 study of daratu-
mumab demonstrating single agent activity in patients
with PI- and IMiD-refractory MM with a 3.7 months
PFS and a median OS of 17.5 months. Meanwhile, dara-
tumumab-based regimens are widely used in relapsed

disease (Dimopoulos et al. 2016a; Mateos et al. 2020) and
have recently been approved for frontline therapy in both
transplant-eligible (Moreau et al. 2019a) and transplant-
ineligible patients (Facon et al. 2019; Mateos et al. 2018).

While many patients will now receive CD38 antibody-
based treatment, immunotherapy directed at alternative
antigens are needed. Elotuzumab targets SLAMF?7, acts
synergistically with IMiDs and was shown to induce dura-
ble remissions in relapsed MM with a PES of 19.4 months
when combined with len/dex (Lonial et al. 2015). How-
ever, most patients now receive len as part of their first-
line regimen and a considerable fraction will develop
len-resistant disease (Moreau et al. 2019b). In this set-
ting, pomalidomide/dex is active with a modest PFS of
4.0 months in the registration trial (Dimopoulos et al.
2016b), but long-lasting remissions are also observed
(Danhof et al. 2015). The addition of elotuzumab to pom/
dex aiming at prolonged disease control appears tempting
and was proven effective in a randomized phase II trial
(Dimopoulos et al. 2018). This study reported a median
PFS of 10.3 months with elo/pom/dex in patients with a
median number of 3 prior lines of therapy.

Since only 60 patients were included in the experimental
arm of the ELOQUENT-3 study, we sought to expand clini-
cal experience with elo/pom/dex in a “real-world” cohort of
advanced MM. Compared to the published dataset, the 22
subjects of our current retrospective analysis had a longer
interval since diagnosis of their MM (6.7 vs 4.8 years) and
were more heavily pretreated (median, 5 vs 3 prior lines).
Remarkably, 32% (n="7) of them had been primary refrac-
tory to first-line treatment; 59% (n=13) were refractory
to lenalidomide and two thirds had previously received
pomalidomide.

In this unfavorable cohort, we were still able to dem-
onstrate a median PFS of 6.4 months with PFS rates at
12 and 18 months that were comparable to those reported
in a recent update of ELOQUENT-3 (35% and 28% vs
43% and 34%, respectively) (Dimopoulos 2019). An
overall response rate of 50% compared equally well to
the published data. Of note, 64% of subjects achieved a
longer PFS when compared to their most recent line of
therapy and we were able to confirm responses in poma-
lidomide-exposed patients, most of whom had received
pomalidomide in the most recent line prior to elo/pom/dex.
This observation would thus justify the addition of elotu-
zumab to a doublet regimen of pom/dex in the absence
of frank progression which in our hands led to objective
responses in 4 of 10 patients. Incremental gain of median
PFS with Elo/Pd was 4.3 months when compared to PFS
with the most recent line of therapy. We believe this con-
stitutes a clinically relevant benefit, as median PFS in a
very advanced patient cohort was recently reported to be
3.4 months (Gandhi et al. 2019).
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Even though none of our patients reached a complete
remission (CR), we observed remarkably durable remis-
sions of more than 20 months in 4 patients. In another two
patients, elo/pom/dex served as a bridging therapy to autolo-
gous stem cell transplantation.

Subgroup analyses were limited due to the small sample
size. Neither cytogenetic risk nor the number and type of
prior therapy predicted for outcome in our cohort. Patients
with low tumor burden as defined by ISS stages I and II at
start of treatment appeared to gain increased benefit com-
pared to those with stage III disease, confirming our previ-
ous observation (Danhof et al. 2019). We could also dem-
onstrate that highly pretreated patients (> 4 prior therapies)
showed a similar PFS compared to patients with a lower
number of previous therapies, justifying the use of this regi-
men even in late stage MM.

In terms of toxicity, no new safety signals were seen. In
general, treatment with elo/pom/dex was well tolerated;
there was no allergic reaction or other infusion-related reac-
tion recorded.

In one case a drug-related rash grade 2 was reported,
diminishing under ongoing treatment. Like in many reported
trials in advanced MM, respiratory infections were among
the most common adverse events and were found to be severe
in four patients, two of them presenting with grade 3 pneu-
monia. Both patients could resume therapy and achieved a
PR. Hematologic toxicity was low with only a small num-
ber of patients experiencing grade 3/4 neutropenia. Grade 3
thrombocytopenia in one patient could be attributed to acci-
dental continuous intake of pomalidomide. Taken together,
adverse event rates were comparable to those reported in the
ELOQUENTS-3 trial.

Not least due to the favurable safety profile, 81% of our
patients were able to receive subsequent systemic treatment
upon progression on elo/pom/dex. Like in ELOQUENT-3,
all but 2 patients had not been exposed to an anti-CD38
antibody and received daratumumab-based regimens for a
median duration of more than one year. Overall survival
rates of 86% and 81% at 12 and 18 months, respectively, are
profoundly remarkable for heavily pretreated MM patients
and are compare positively with published results. However,
many patients with late-stage disease will now be pretreated
with daratumumab; as in our study, these are largely under-
represented in current trials e.g. with pomalidomide-based
combinations (Attal et al. 2019; Richardson et al. 2019) and
will represent a formidable therapeutic challenge in the near
future. A recent trial reported responses in 48% of dara-
tumumab-exposed patients and acceptable toxicity with a
quadruplet regimen of elo/pom/dex and bortezomib (Yee
2019), further corroborating our findings.

In summary, despite the small number of patients included
here, our results suggest the combination of elo/pom/dex to
represent an effective and exceptionally well-tolerated option
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in the treatment of advanced MM that may be considered in
the len-refractory or even pom-exposed patient.
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