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Abstract
Daratumumab (DARA) is a human IgG-K monoclonal antibody (MoAb) targeting CD38 that is approved alone or in combina-
tionwith bortezomib and dexamethasone or lenalidomide and dexamethasone for relapsed or refractoryMM (RRMM) in patients
previously exposed or double refractory to proteasome inhibitors (PI) and immunomodulatory drugs (IMiDs). However, there are
limited data on its clinical activity and tolerability in real-world patients. Therefore, in the present study, we aim to determine the
efficacy and toxicity profile of daratumumab in a real-life setting. In this study, we report the experience of the multiple myeloma
GIMEMA Lazio Group in 62 relapsed/refractory MM patients treated with daratumumab as monotherapy who had previously
received at least two treatment lines including a PI and an IMiDs or had been double refractory. Patients received DARA
16 mg/kg intravenously weekly for 8 weeks, every 2 weeks for 16 weeks, and every 4 weeks until disease progression or
unacceptable toxicity. The overall response rate to daratumumab was 46%. Median progression-free survival (PFS) and overall
survival reached 2.7 and 22.4 months, respectively. DARA was generally well tolerated; however, 2 patients interrupted their
therapy due to adverse events. Present real-life experience confirms that DARA monotherapy is an effective strategy for heavily
pre-treated and refractory patients with multiple myeloma, with a favorable safety profile.
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Introduction

Treatment of multiple myeloma (MM) patients (pts) has radi-
cally changed over the last years following the introduction of
next-generation proteasome inhibitors (PI) and immunomodu-
latory derivative (IMiDs). Almost all pts eventually relapse de-
spite their responses to PI, IMiDs, or both. In the last years, one
further therapeutic option for MM patients is represented by
daratumumab (DARA), a human IgG1-Kmonoclonal antibody
(MoAb) recently introduced in the treatment of relapsed or
relapsed and refractory multiple myeloma (RRMM) that binds
with high affinity to a unique epitope on a cluster of differenti-
ation 38 (CD38). DARA is a targeted immunotherapy that in-
duces lysis of CD38-overexpressing tumor cells by a number of
mechanisms, including complement-dependent cytotoxicity,

antibody-dependent cell-mediated cytotoxicity, and antibody-
dependent cellular phagocytosis, through the activation of com-
plement proteins, natural killer (NK) cells, and macrophages,
respectively [1, 2]. DARA was approved by the US Food and
Drug Administration (FDA) as a single agent for advanced
MM, based on the results of the phase II trial SIRIUS [3], in
which, even in a setting of highly pre-treated MM patients
(5median treatment lines), they showed a considerable rate of
response with prolongation of progression-free survival (PFS)
and overall survival (OS) and a favorable safety profile.

Since the effectiveness of any single drug should be further
confirmed by further trials and clinical practice, in the present
study, we report the experience of the multiple myeloma
GIMEMA Lazio group in 62 highly pre-treated MM pts
who received DARA as monotherapy.

Patients and methods

The basic demographics and the clinical and laboratory fea-
tures of the 62 patients included in the study are summarized
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in Table 1. Thirty-two (52%) pts had an abnormal serum free
light-chain ratio (FLC ratio > 10). Four patients (6%) had
extramedullary disease (3 had a bone plasmacytoma and 1 a
cutaneous plasmacytoma); 45 (72%) pts had bone involve-
ment. Cytogenetic features are not available. Thirty-three pa-
tients (53%) had previously received autologous transplant;
57 (92%) received previous bortezomib, 21 (34%)
carfilzomib, 30 (48%) thalidomide, 60 (96%) lenalidomide,
and 22 pomalidomide (36%). Thirty-nine (63%) pts were re-
fractory to the last line of therapy. All patients previously
treated at least with two lines of therapy, including a PI and
an IMiDs or double refractory, received DARA 16 mg/kg
intravenously. Treatment response was evaluated according
to the International Myeloma Working Group (IMWG)
criteria. Patients who received at least one dose of study drug
were included in the statistical analysis. Patients’ and disease
characteristics were summarized by means of cross-
tabulations for categorical variables or by quintiles for contin-
uous variables. OS (time elapsed from treatment start to death)
and PFS (time from treatment start to progression or death)
were calculated using the Kaplan-Meier product limit estima-
tor. Medians were presented with a 2-sided 95% confidence
interval based on the non-parametric method. All analyses
were performed using the R (R Foundation for Statistical
Computing, Vienna, Austria) system software.

Results

After a median follow-up from diagnosis of 60.6 months
(range 7.0–206.0) and a median of 3 previous lines of ther-
apy (range 2–8), pts received a median of 3 cycles (range
1–18) of DARA and a median of 10 doses (range 1–29).
The overall response rate was 42% (26 pts); in particular, 2
(3%) pts obtained a CR, 5 (8%) pts a VGPR, 19 (31%) pts
a PR, and 16 (28%) pts a SD, while 15 (24%) pts presented
a PD. After a median follow-up of 23.7 months (range
21.9–27.1), 6 (10%) were still in response and alive after
stopping DARA, 25 (40%) were alive and performed a
new therapy, 31 (50%) died, 1 in PR due to post-allograft
GVHD, 27 experienced a PD (1 CR, 3 VGPR, 13 PR, and
10 SD), and 2 died for cardiac disease and 1 for infectious
complications. Overall, 31 (50%) pts are still alive and 31
(50%) died. The median time to response, duration of re-
sponse, progression-free survival, and overall survival
were 1.5 months (range 1.0–6.0), 2.5 months (95% CI,
0.8–4.1), 2.7 months (95% CI, 2.3–4.6), and 22.4 months
(95% CI, 13.3–NA), respectively. PFS, OS, and DOR are
represented in Fig. 1. DARA was well tolerated; the most
common adverse events, of grade 3/4, included anemia in 9
(15.7%) pts, thrombocytopenia in 7 (12.2%) pts, and neu-
tropenia in 3 (5.2%) pts. Common SAEs included pneumo-
nia in 12 (20.9%) pts, upper respiratory tract infection in 9

(15.7%) pts, and fatigue in 8 (14%) pts, which did not lead
to treatment discontinuation but only to dose delay.
Infusion-related reactions (IRRs) occurred in 9 (15.7%)

Table 1 Basic demographics and group characteristics

Pts=62

Sex (M/F) 36/26

Age—median 62.2 (43.1–85.7)

Performance status

ECOG 0 15

ECOG 1 39

ECOG 2 7

ECOG 3 1

Isotype

IgA-k 4

IgA-λ 2

IgG-k 24

IgG-λ 19

IgM-λ 2

Micromolecular k 8

Micromolecular λ 3

ISS stage pre-DARA

I 29

II 13

III 9

NE 11

D&S stage pre-DARA

I A 22

I B 2

II A 18

II B 1

III A 11

III B 1

NE 7

Hemoglobin—median 10.2 (7.5–15.1)

Creatinine—median 0.9 (0.4–4.1)

Serum calcium—median 9.2 (7.7–11.1)

Bone lesions 43

Extramedullary disease 4

Previous treatment

Previous ASCT 32

Single ASCT 16

Double ASCT 17

Allogeneic 3

Previous bortezomib 55

Previous carfilzomib 20

Previous thalidomide 29

Previous lenalidomide 58

Previous pomalidomide 22

ASCT, autologous stem cell transplantation
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pts, grade I–II 5 pts, grade III 4 pts, during the first three
infusions that lead to treatment discontinuation in 2 pts.
The most common IRRs were dyspnea (9.4%), nasal con-
gestion (7.2%), and cough (7.1%). The primary reasons for
treatment discontinuation included progressive disease
(93.6%), AE (3.2%), and death (3.2%).

Discussion

Two trials, the GEN501 and SIRIUS studies, initially eval-
uated the use of DARA monotherapy [3, 4]. A combined
analysis of these two monotherapy studies was performed
and included 148 patients [5, 6]. In this combined analysis,
the median time to response in patients with PR or better
was 0.95 months, and the ORR was 31.1% (95%

confidence interval (CI), 23.7–39.2%). The median dura-
tion of response was 7.6 months. The median OS for the
group was 20.1 months, with a 1-year OS rate of 69% [7].
Compared to these two latter studies, the present patient
population series, although constituted by a limited num-
ber of MM patients, showed similar clinic-biological fea-
tures, with the exception of a lower median number of
previous lines of therapies that were 3 (range 2–8) in our
study compared to the 5 (range 2–14) courses in the study
of Usmani et al. [6]. Our results, compared favorably with
those of the other studies, are reported in Table 2. ORR
was higher in our series compared to that reported in the
GEM501 and Sirius studies (42% vs 31.1%), due to an
increased number of patients achieving partial responses
(31% vs 17.6%). Likely, this difference may be explained
by the lower number of previous therapies in our MM

Fig. 1 The median time to response, duration of response, progression-free survival, and overall survival of patients

Table 2 Comparison of the response rates between studies and our data

GEN501 II/SIRIUS
(Usmani 2016) [3, 4]

CASTOR
(MMY3004) [8, 9]

POLLUX
(MMY3003) [10, 11]

MIELOMA
LAZIO

N°PTS (100%) 148 199 286 62

ORR (%) 31.1 82.9 92.9 42

sCR (%) 2 4.6 18.1 0

CR (%) 2.7 14.6 24.9 3

VGPR (%) 8.8 40 32.7 8

PR (%) 17.6 23.8 17.1 31

MR (%) 6.1 4.2 1.8 –

SD (%) 45.9 10 4.6 28

PD (%) 12.2 2.1 0 24

NE (%) 4.7 0.8 0.7 6

Median PFS (months) 4 16.7 Not reached 2.7

Median OS (months) 20.1 Not reached Not reached 22.4

Median FU (months) 20.7 7.4 13.5 23.7

ORR, overall response rate (≥PR);CBR, clinical benefit rate (≥MR); sCR, stringent complete response;CR, complete response; VGPR, very good partial
response; PR, partial response;MR, minimal response; SD, stable disease; PD, progressive disease; NE, not evaluable; PFS, progression-free survival;
OS, overall survival; FU, follow-up
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patients. We believe that the present data are relevant be-
cause they were achieved in a real-world setting in contrast
to clinical trials.

In our study, none of the patients achieved a sCR and 2
(3%) patients achieved a CR of disease. These findings are
clearly inferior to those reported in the CASTOR and
POLLUX study in which the rate of sCR and CR were,
respectively, 4.6% and 14.6% and 18.1% and 24.9%
(Table 2). As known, in these latter two studies, DARA
was combined with IP and IMIDs, respectively, and the
impressive results not only in terms of sCR and CR but
also in terms of PFS and OS clearly demonstrated the need
to combine DARA with bortezomib or lenalidomide to get
deep and lasting responses. In addition, among the 31 pa-
tients alive, 25 (81%) continued on further therapies. These
data further confirm the suggestion that perhaps DARA
improves responses to future lines of therapy by modifying
the immune environment [12, 13] and interaction with
bone-marrow stromal cells [14]. Regarding safety profile,
DARA was well tolerated and treatment discontinuation
due to toxicity occurred only in 2 of the 62 pts. Our result
shows a lower incidence of hematological toxicity and a
reduction of IRRs grades 1–2 (8.7% vs 48%), but an in-
crease of IRR grades 3–4 that leads to treatment discontin-
uation in two pts. More recently, daratumumab in combi-
nation with different standards of care has been approved
for both relapsed/refractory and new MM patients. In com-
bination with bortezomib and dexamethasone (DVd) or
lenalidomide and dexamethasone (DRd), daratumumab in-
duced rapid, deep, and durable responses, reducing the risk
of disease progression or death in relapsed/refractory MM
patients [15, 16]. However, not all patients are able to re-
ceive treatment based on triplets due to higher AE reported
used triplets vs doublet regimens. In this regard, DARA as
a monotherapy could be considered a useful therapeutic
option too.

Conclusions

The present findings further confirm in a real-life setting that
DARA monotherapy is an effective strategy for heavily pre-
treated and refractory pts with multiple myeloma, with a fa-
vorable safety profile. This treatment option should be consid-
ered for those MM pts not eligible for triplets or who are
refractory to proteasome inhibitors and IMiDs, who would
be otherwise left for palliative care.
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