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Background
In our efforts to develop novel effective treatment regimens for multiple myeloma we evaluat-
ed the potential benefits of combining the immunomodulatory drug lenalidomide with daratu-
mumab. Daratumumab is a novel human CD38 monoclonal antibody which kills CD38+ mul-
tiple myeloma cells via antibody-dependent cell-mediated cytotoxicity, complement-depen-
dent cytotoxicity and apoptosis. 

Design and Methods
To explore the effect of lenalidomide combined with daratumumab, we first carried out stan-
dard antibody-dependent cell-mediated cytotoxicity and complement-dependent cytotoxicity
assays in which the CD38+ multiple myeloma cell line UM-9 and primary multiple myeloma
cells isolated from patients were used as target cells. We also tested the effect of lenalidomide
on daratumumab-dependent cell-mediated-cytotoxicity and complement-dependent cytotoxi-
city of multiple myeloma cells directly in the bone marrow mononuclear cells of multiple
myeloma patients. Finally, we determined the daratumumab-dependent cell-mediated cytotox-
icity using peripheral blood mononuclear cells of multiple myeloma patients receiving lenalido-
mide treatment. 

Results
Daratumumab-dependent cell-mediated cytotoxicity of purified primary multiple myeloma
cells, as well as of the UM-9 cell line, was significantly augmented by lenalidomide pre-treat-
ment of the effector cells derived from peripheral blood mononuclear cells from healthy indi-
viduals. More importantly, we demonstrated a clear synergy between lenalidomide and dara-
tumumab-induced antibody-dependent cell-mediated cytotoxicity directly in the bone marrow
mononuclear cells of multiple myeloma patients, indicating that lenalidomide can also potenti-
ate the daratumumab-dependent lysis of myeloma cells by activating the autologous effector
cells within the natural environment of malignant cells. Finally, daratumumab-dependent cell-
mediated cytotoxicity was significantly up-regulated in peripheral blood mononuclear cells
derived from 3 multiple myeloma patients during lenalidomide treatment.

Conclusions
Our results indicate that powerful and complementary effects may be achieved by combining
lenalidomide and daratumumab in the clinical management of multiple myeloma.
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Introduction

Over the past years, experimental and clinical studies
have indicated  that the use of chemotherapeutic agents
with strong immune stimulatory properties can offer prom-
ising perspectives for multiple myeloma (MM) patients.1,2

Perhaps the best example of such an agent is lenalidomide
(LEN),3-5 a structural analog of thalidomide with similar but
more potent immunomodulatory activities.6-8 Since its
approval by the FDA, lenalidomide has demonstrated
impressive results in patients with newly-diagnosed and
relapsed multiple myeloma9,10 and also improved graft versus
multiple myeloma effects after allogeneic stem cell trans-
plantation.11 In several initial studies, lenalidomide has been
frequently used alone or in combination with other
chemotherapeutical agents.12-15 Nonetheless, such strategies
are possibly not exploiting the full immunomodulatory
capacities of lenalidomide. In particular, its Natural Killer
cell stimulatory properties suggest that lenalidomide could
be highly effective in combination with therapeutic anti-
bodies capable of inducing antibody-dependent cell-medi-
ated cytotoxicity (ADCC).12-14 Supporting this idea, a num-
ber of earlier studies showed that both thalidomide and
lenalidomide can enhance rituximab-mediated antibody-
dependent cell-mediated cytotoxicity.15-17 Furthermore, mul-
tiple myeloma cell lysis was significantly improved when
lenalidomide was combined with a humanized CD40 anti-
body.13,14 Indeed, promising results are being reported from
a number of recently started clinical trials combining
lenalidomide with rituximab or CD40 antibodies for the
treatment of chronic lymphoid leukemia, lymphoma and
multiple myeloma.16-18

A highly interesting target for antibody therapy in multi-
ple myeloma is the CD38 molecule, a 46 kDa type II trans-
membrane glycoprotein with a short N-terminal cytoplas-
mic tail (20 amino acids) and a long extracellular domain
(256 amino acids).19,20 CD38 is expressed at low or moderate
levels on various hematopoietic cells and in some solid tis-
sues; but the extremely bright and uniform expression of
CD38 on all multiple myeloma cells suggests that this mol-
ecule is an optimal therapeutic target for antibody thera-
py.21,22 Recently we have developed a new human CD38
antibody, daratumumab (DARA), and we have shown that
it induces killing of tumor cells via anti-Fc-mediated effector
functions, e.g. complement-dependent cytotoxicity, Natural
Killer cell-mediated antibody-dependent cell-mediated
cytotoxicity and apoptosis upon secondary cross-linking.
Therefore, we now investigated the possibility that com-
bining lenalidomide with daratumumab would significant-
ly enhance the killing of multiple myeloma tumor cells. In a
series of experiments using a CD38+ multiple myeloma cell
line, purified multiple myeloma cells and full bone marrow
mononuclear cells (BM-MNC) of multiple myeloma
patients containing 2-50% malignant plasma cells, we
demonstrate that lenalidomide significantly improves dara-
tumumab-dependent lysis of multiple myeloma cells, main-
ly by activating the effector cells of antibody-dependent
cell-mediated cytotoxicity. Furthermore, peripheral blood
mononuclear cells (PBMC) isolated from patients during or
just after lenalidomide treatment show an increased capac-
ity of mediating daratumumab-dependent antibody-depen-
dent cell-mediated cytotoxicity against multiple myeloma
cells, emphasizing the potential clinical benefits that can be
obtained by combination of daratumumab with lenalido-
mide in the clinical setting. 

Design and Methods

Primary multiple myeloma cells and multiple myeloma
cell lines 

After obtaining written informed consent, primary CD138+

multiple myeloma cells were isolated from bone marrow of mul-
tiple myeloma patients using anti-CD138 (Becton Dickinson) coat-
ed rabbit-anti-mouse microbeads (Miltenyi Biotech, Bergisch
Gladbach, Germany) according to the manufacturer’s protocol.
Isolated primary multiple myeloma cells were immediately used
in experiments after determining CD138 and CD38 expression.
The CD38+ multiple myeloma cell line UM9 was generated and
maintained as previously described.23,24

Peripheral blood mononuclear cells from healthy
donors and multiple myeloma patients

All procedures involving material from healthy donors and mul-
tiple myeloma patients were approved by the institutional medical
ethical committee. After obtaining written informed consent
peripheral blood was obtained from healthy volunteers and from
multiple myeloma patients. Peripheral blood mononuclear cells
were isolated by Ficoll-Hypaque density-gradient centrifugation.11

Freshly isolated peripheral blood mononuclear cells from healthy
individuals were used either immediately or after culturing with
lenalidomide (Cellgene, 3μmol/L) for three days as effector cells in
antibody-dependent cell-mediated cytotoxicity assays.  Peripheral
blood mononuclear cells from multiple myeloma patients were
frozen prior to use as effector cells in antibody-dependent cell-
mediated cytotoxicity assays.   

Bone marrow mononuclear cells from multiple 
myeloma patients

All procedures involving bone marrow material were approved
by the institutional medical ethical committee. Mononuclear cells
from bone marrow were isolated by Ficoll-Hypaque density-gra-
dient centrifugation11 and contained 2-50% malignant plasma
cells. Freshly isolated bone marrow mononuclear cells from
patients were treated immediately with lenalidomide (3μmol/L)
and/or daratumumab (Genmab, 10 microg/ml) for 48 h and used
in FACS-based bone marrow antibody-dependent cell-mediated
cytotoxicity assays. 

Immunophenotyping 
Peripheral blood mononuclear cells, multiple myeloma cells and

bone marrow mononuclear cells were labeled with the indicated
fluorescein conjugated antibodies. The cells were washed and ana-
lyzed by flow cytometry using a FACScalibur device (Becton
Dickinson). Data were analyzed using Cellquest Pro data acquisi-
tion software. 

Antibody-dependent cell-mediated cytotoxicity against
purified multiple myeloma cells

Antibody-dependent cell-mediated cytotoxicity was measured
by standard 4 h chromium-51 (51Cr) release assays using 2,500
cells/well (51Cr labeled) and a 100-fold of effector cells in the pres-
ence or absence of antibodies (0.01-1 μg/mLl). Percentage specific
lysis was calculated as follows: % specific lysis = (mean experi-
mental release – mean spontaneous release) / (mean maximum
release – mean spontaneous release) x100.

FACS-based antibody-dependent cell-mediated 
cytotoxicity against  CD38+ cells in healthy 
peripheral blood mononuclear cells

Peripheral blood mononuclear cells were isolated by Ficoll-
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Hypaque density-gradient from blood from healthy volunteers
and incubated with or without 10 μg/mL antibody and 3 μM
lenalidomide. After 48 h, monocytes and Natural Killer cells were
stained with CD14, CD16 FITC mAbs (BD), Topro and a CD38 PE
antibody provided by Genmab, which recognizes a different epi-
tope to daratumumab. Percentage of surviving cells was measured
as described above. Daratumumab alone or
daratumumab+lenalidomide treatment of healthy peripheral
blood mononuclear cells did not significantly influence the sur-
vival of CD38+ monocytes or Natural Killer cells (Online
Supplementary Figure S1). 

FACS-based antibody-dependent cell-mediated 
cytotoxicity and complement-dependent cytotoxicity
assays in bone marrow mononuclear cells

These assays were executed as described previously25 with
slight modifications. Briefly, bone marrow mononuclear cells were
isolated by Ficoll-Hypaque density-gradient from full bone mar-
row aspirates and incubated with or without 10 μg/mL antibody
and 3 μM lenalidomide. After 24 - 48 h bone marrow mononuclear
cells were stained with CD138 PE mAbs (BD) for antibody-depen-
dent cell-mediated cytotoxicity.  For complement-dependent cyto-
toxicity assays, bone marrow mononuclear cells were treated with
lenalidomide for 24 h and 10 μg/mL antibody and complement
were added 45 min prior to FACS measurements in which absolute
numbers of cells were determined by using flow cytometric count
beads as a constant. The percentage of multiple myeloma cell lysis
was determined relative to controls with the following formula: %
lysis cells = (1- (absolute number of surviving cells in treated wells
/ absolute number of surviving cells in control wells) x 100%. To
determine the overall lysis percentages, the wells treated with con-
trol antibody were used as control values.

Statistics
Differences between treatment groups were tested for signifi-

cance in repeated measure ANOVA, using Tukey’s post hoc mul-
tiple comparison tests and in paired Student’s tests with two-tailed
95% confidence intervals. P values below 0.05 were considered
significant. 

Where appropriate, we tested whether the effect of daratu-
mumab and lenalidomide is proportional (the product of the
effects of the individual treatments) or results in an extra effect. To
this end, the ratios between cell counts with daratumumab rela-
tive to medium and the combination of lenalidomide+daratu-
mumab relative to lenalidomide were calculated and the log-trans-
formed ratios were fitted by a mixed model, with fixed effect
lenalidomide (yes, no) and a random effect for patient sample.

Results 

Lenalidomide significantly improves daratumumab-
dependent antibody-dependent cell-mediated-cytotoxicity
by activating effector cells

Since antibody-dependent cell-mediated cytotoxicity
via Natural Killer cells is an important mechanism of
action for daratumumab, and lenalidomide is known to
increase the activity of Natural Killer cells, we first inves-
tigated the possible improvement of daratumumab-
dependent antibody-dependent cell-mediated cytotoxicity
by lenalidomide. Here, we first used standard 4-h anti-
body-dependent cell-mediated cytotoxicity assays, in
which peripheral blood mononuclear cells from different
healthy individuals (n=10), untreated or treated with
lenalidomide for 72 h, were used as effector cells against
the multiple myeloma cell line UM-9 (n=5) or against pri-
mary multiple myeloma cells (n=6) freshly isolated from
patients’ bone marrow (Figure 1). Untreated peripheral
blood mononuclear cells from 5 different healthy individ-
uals mediated significant daratumumab-induced anti-
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Figure 1. Enhancement of
DARA induced ADCC by prein-
cubation of effector PBMC
with LEN.  PBMC from healthy
individuals were incubated
with LEN (3 μM) for 72 h prior
to ADCC assays in which UM9
(A, B) and purified MM cells
(C) were used after addition of
DARA (0.1 μg/mL) or a con-
trol antibody against KLH (1
μg/mL). A representative
DARA dose-response curve is
shown in (B). Error bars repre-
sent the SEM of triplicate
measurements. P values are
calculated by the Tukey’s post
hoc analysis of a repeated
measures ANOVA.  

Figure 2. Absence of sensitization of MM cells by LEN for DARA-
induced ADCC. Primary MM cells (N=7, left) or UM9 (n=2, right)
where pre-treated for 24 h with LEN (3 mM). A standard ADCC was
performed with DARA (0.1 mg/mL) and PBMC from healthy donors.
Percentage lysis is calculated as indicated in the Design and
Methods section. P values are calculated by a paired t-test.
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body-dependent cell-mediated cytotoxicity against UM9
cells (Figure 1A). A representative dose-response curve is
shown in Figure 1B. Antibody-dependent cell-mediated
cytotoxicity against UM-9 was significantly enhanced by
pre-treatment of peripheral blood mononuclear cells with
lenalidomide (P<0.001). Likewise, lenalidomide pre-treat-
ment of peripheral blood mononuclear cells resulted in sig-
nificant enhancement of antibody-dependent cell-mediat-
ed cytotoxicity against primary multiple myeloma cells
(P<0.05) (Figure 1C), indicating that lenalidomide can
improve the effects of daratumumab through activation of
effector cells mediating antibody-dependent cell-mediated
cytotoxicity which resided in the CD3 negative cell subset
(Online Supplementary Figure S2). 

Next to its immunomodulatory properties, lenalidomide
can directly induce apoptosis in multiple myeloma cells.
Lenalidomide was also shown to sensitize multiple
myeloma cells to CD40–induced cell death. We, therefore,
also evaluated whether lenalidomide could sensitize mul-
tiple myeloma cells for daratumumab-induced antibody-
dependent cell-mediated cytotoxicity. To test this, we
treated primary multiple myeloma cells or the UM9 cells
with lenalidomide for 24 h prior to antibody-dependent
cell-mediated cytotoxicity assays in which peripheral
blood mononuclear cells from healthy donors were used
as effector cells. Pre-treatment of multiple myeloma cells
did not change the expression of CD38. Also the expres-
sion of MHC class I and LFA-1, surface molecules that can
influence Natural Killer cell mediated lysis, remained
unchanged (data not shown). Pre-treatment of multiple
myeloma cells with lenalidomide did not result in a signif-
icant improvement of antibody-dependent cell-mediated
cytotoxicity (Figure 2) indicating that lenalidomide does
not sensitize multiple myeloma cells for daratumumab-
mediated antibody-dependent cell-mediated cytotoxicity. 

Lenalidomide improves daratumumab-induced 
antibody-dependent cell-mediated cytotoxicity 
of multiple myeloma cells by whole bone marrow
mononuclear cells

To evaluate the outcome of the combination therapy
in a more physiological manner, we conducted a new
series of antibody-dependent cell-mediated cytotoxicity
assays without isolating multiple myeloma cells from
their natural environment. Thus, bone marrow mononu-

clear cells of multiple myeloma patients containing stro-
mal cells and 2-50% malignant plasma cells (n=14) were
treated with lenalidomide, daratumumab or with the
combination for 48 h. The survival of multiple myeloma
cells in the bone marrow was then determined by enu-
meration of CD138+ cells by FACS staining. In these
assays, 0-5% multiple myeloma cell lysis was observed
in the presence of the control anti-KLH antibody. As
illustrated in Figure 3A, lenalidomide alone induced
poor to moderate levels of multiple myeloma cell lysis.
In contrast, daratumumab induced substantial multiple
myeloma cell lysis, which was significantly increased
when it was combined with lenalidomide. Interestingly,
a mixed model analysis revealed that lenalidomide and
daratumumab acted in a synergistic fashion to generate
20% extra effect as compared to expected additive
effects of the agents (Figure 3B). 
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Figure 3. Improvement of DARA-induced
ADCC by LEN in BM-MNC of MM patients. (A)
BM-MNC of MM patients (n=14) were incu-
bated for 48 h with LEN (3 μM) and DARA
(0.1 μg/mL). Surviving MM cells were enu-
merated by FACS analysis of CD138+ cells.
Percentage lysis of MM cells in LEN, DARA
and LEN+ DARA treated patients were calcu-
lated using the MM survival in wells treated
with the control anti-KLH antibody alone,
which was indistinguishable from the medi-
um control (thus 100% survival or no lysis).
P values are calculated by the Tukey’s post
hoc analysis of repeated measures ANOVA.
(B) The observed effect (% lysis) of the com-
bination treatment was compared to the
expected proportional effect of the com-
bined treatments. Mixed model analysis
(see Design and Methods section) supports
the conclusion that the combination treat-
ment is synergistic.

Figure 4. MM cell lysis in the BM of MM patients by the combination
of DARA+LEN in the absence or presence of complement. BM-MNCs
from MM patients (n=16) were subsequently incubated for 24 h with
LEN and for 45 min with or without complement in the absence or
presence of DARA. P values are calculated by the Tukey’s post hoc
analysis of a one-way repeated measure ANOVA. 
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Lenalidomide does not interfere with daratumumab-
induced complement-dependent cytotoxicity 

Daratumumab has documented strong complement-
dependent cytotoxicity effects on primary multiple
myeloma cells.26 Here, we determined the impact of
lenalidomide on daratumumab-mediated complement-
dependent cytotoxicity in our whole bone marrow
mononuclear cell system. We treated freshly isolated bone
marrow mononuclear cells of multiple myeloma patients
(n=16) with lenalidomide for 24 h, added daratumumab in
the last 45 min in the absence or presence of active com-
plement (heat inactivated or inactivated human serum)
and determined the lysis of multiple myeloma cells by
FACS (Figure 4). Lenalidomide alone induced little or no
lysis of multiple myeloma cells in the absence or in the
presence of complement. Daratumumab mediated moder-
ate lysis of multiple myeloma cells in the absence of com-
plement, but as expected the lysis was significantly up-
regulated by the addition of complement. The combina-
tion of lenalidomide and daratumumab did not further
increase cell death via complement-dependent cytotoxici-
ty as compared to cell death achieved with daratumumab
alone (Figure 4).

Peripheral blood mononuclear cells from lenalidomide
treated patients show significant antibody-dependent
cell-mediated cytotoxicity in the presence of daratu-
mumab

Since lenalidomide appeared to improve the daratu-
mumab-mediated effects primarily through activation of
effector cells, we questioned whether the effector cells of
multiple myeloma patients who received lenalidomide
treatment would also show increased antibody-dependent
cell-mediated cytotoxicity when treated with daratumum-
ab ex vivo. To this end, we used peripheral blood mononu-
clear cells from multiple myeloma patients who were
under treatment with lenalidomide as effector cells to
mediate antibody-dependent cell-mediated cytotoxicity
against UM-9 cells. The effector peripheral blood
mononuclear cells were isolated from multiple myeloma
patients before, during and one week after their first treat-
ment cycle with lenalidomide and were stored in liquid
N2 until use. As shown in Figure 5, peripheral blood
mononuclear cells isolated from patients during or just
after lenalidomide treatment showed a significantly
increased capacity to mediate daratumumab-dependent

antibody-dependent cell-mediated cytotoxicity against
UM-9 cells. Thus, also in this ex vivo clinical setting, we
show that the daratumumab-mediated killing of multiple
myeloma tumor cells is significantly augmented by stimu-
lating effector cells.

Discussion

The survival of multiple myeloma patients has
improved over the last decade as a result of the introduc-
tion of novel immunomodulatory agents such as lenalido-
mide and bortezomib with remarkable efficacy in relapsed
and refractory myeloma.27 Nonetheless, multiple myelo-
ma still remains an incurable disease and almost all
patients will eventually relapse. In an attempt to develop
an effective therapy for multiple myeloma, we evaluated
the potential benefits of combining lenalidomide with a
novel human antibody daratumumab, which targets the
CD38 molecule which is highly expressed on multiple
myeloma cells.  In a series of experiments using purified
multiple myeloma cells, multiple myeloma cell lines, full
bone marrow mononuclear cell suspensions derived from
multiple myeloma patients and peripheral blood mononu-
clear cells isolated from lenalidomide-treated patients, we
show that the combination of lenalidomide and daratu-
mumab significantly increases the lysis of multiple myelo-
ma cells as compared to either of the single agents.  

Obviously, the increased lysis of multiple myeloma cells
by the combination of lenalidomide and daratumumab is
to a certain extent due to the separate actions of these
agents. For instance, daratumumab is known to induce its
effects against multiple myeloma predominantly via com-
plement-dependent cytotoxicity and antibody-dependent
cell-mediated cytotoxicity, while lenalidomide induces
multiple myeloma cell apoptosis via a mechanism involv-
ing increase in p21WAF-1 expression and cell arrest in the G0-
G1 phase.28-30 Obviously, targeting multiple myeloma cells
via various mechanisms is a primary goal of combination
strategies to diminish the chance of developing resistance.
A combination therapy becomes, however, more power-
ful if the agents work synergistically to improve each oth-
ers’ actions. From this point of view, the lenalidomide-
daratumumab combination appears to be a highly inter-
esting choice since our results demonstrate that lenalido-
mide significantly synergises with daratumumab to
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Figure 5. Significant DARA-dependent ADCC in PBMC from patients treated with LEN. Frozen PBMC obtained from 3 patients (Pt 1-3) 0-7
days before (Pre), during (During) or one month after (Post) the first cycle of LEN treatment (25mg/daily) was tested in ADCC assays after
addition of DARA and control antibody KLH. Control antibody against KLH did not induce any ADCC (data not shown) Error bars represent
the SEM of the duplicate conditions. P values are calculated using a Student’s t-test. 
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improve the multiple myeloma cell lysis. Our assays
demonstrate that the most important mechanism of this
synergism is the ability of lenalidomide to activate the
effector cells of antibody-dependent cell-mediated cyto-
toxicity, since lenalidomide appeared not to interfere with
complement-dependent cytotoxicity and improved anti-
body-dependent cell-mediated cytotoxicity, predominant-
ly after pre-incubation of peripheral blood mononuclear
cells but not of multiple myeloma cells. 

While our standard antibody-dependent cell-mediated
cytotoxicity and complement-dependent cytotoxicity
assays using purified multiple myeloma cells or multiple
myeloma cell lines were suitable and sufficient to reveal
the basic lytic mechanisms of the lenalidomide and dara-
tumumab combination, in this study we also aimed to
assess the influence of the micro environment on such
therapy.  This is of particular interest because the interac-
tion of multiple myeloma cells with bone marrow stromal
cells is crucial for their survival31-32 and may even induce a
certain level of resistance against immune mediated lysis
mechanisms. Therefore, in this study we used a new assay
to measure antibody-dependent cell-mediated cytotoxici-
ty and complement-dependent cytotoxicity assays with-
out isolating multiple myeloma cells from their natural
environment. Thus we incubated lenalidomide and dara-
tumumab directly with mononuclear cells isolated from
full bone marrow, which contains not only multiple
myeloma cells but also stromal cells. Setting up the assays
in this way provided not only a more physiological plat-
form but also allowed us to measure antibody-dependent
cell-mediated cytotoxicity without being forced to deter-
mine the effector to target cell ratios arbitrarily. Also the
results of these assays clearly demonstrated a synergistic
improvement of daratumumab mediated antibody-depen-
dent cell-mediated cytotoxicity by lenalidomide, thus
strongly substantiating the idea that significant anti-multi-
ple myeloma effects can be expected from the daratu-
mumab-lenalidomide combination even in the presence of
stromal cells that support multiple myeloma cell growth.
Interestingly, in these full bone marrow assays we
observed 20% extra effect of lenalidomide-daratumumab
combination above the expected additive effects of sepa-
rate agents, which could translate into a substantial
improvement in the clinical setting. 

We argue that a final and strong indication for the clini-

cal relevance of the daratumumab-lenalidomide combina-
tion therapy is the significant induction/augmentation of
daratumumab-dependent antibody-dependent cell-medi-
ated cytotoxicity in peripheral blood mononuclear cells
isolated from 3 multiple myeloma patients during or just
after oral treatment with lenalidomide. The results
obtained from these patients are remarkable and strongly
suggest that oral administration of lenalidomide also stim-
ulates the effector cells of multiple myeloma patients to
enhance daratumumab-dependent lysis of multiple
myeloma cells. Taken together, our results demonstrate
the potential benefits of combining lenalidomide with the
novel CD38 antibody daratumumab in the treatment of
multiple myeloma. 

There are currently a growing number of studies
addressing the efficacy of therapies based on the combina-
tion of lenalidomide with antibodies that can successfully
target tumor cells. While in several CD20+ B-cell malignan-
cies, such as lymphoma or chronic lymphocytic leukemia,
the rutiximab-lenalidomide combination is tested, in the
multiple myeloma setting promising antibodies are con-
sidered to target CD40, CS-1 and FGFR3, surface mole-
cules highly expressed on multiple myeloma cells. Our
results now indicate that daratumumab, which effectively
targets CD38 and is capable of inducing antibody-depen-
dent cell-mediated cytotoxicity as well as complement-
dependent cytotoxicity, is a highly interesting additional
candidate to combine with lenalidomide to exploit its full
immunomodulating power. We believe that our results
merit further evaluation of the lenalidomide-daratumum-
ab combination in clinical trials, and a phase I/II clinical
trial based on a dose-escalation principle will be the choice
of strategy to evaluate the feasibility, safety and efficacy of
this novel approach in the management of multiple
myeloma. 
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