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Background: The anti-CD38 monoclonal antibody daratumumab is approved as a single
agent for the treatment of patients with relapsed/refractory multiple myeloma (RRMM) who
received at least three prior lines of therapy, including proteasome inhibitor and
immunomodulatory agent. A retrospective multicentric study was designed to evaluate
feasibility, tolerability, and efficacy of daratumumab in monotherapy in RRMM.

Methods: This study included 44 consecutive RRMM patients that underwent
daratumumab monotherapy after a median number of four prior therapies (range 2–9).
Patients were treated in seven Sicilian centers, as part of Sicilian Myeloma Network and
three Calabrian centers outside of controlled clinical trials from August 2016 through July
2020.

Results: The regimen was well tolerated with few grade 3–4 haematological and rare non-
haematological adverse events, such as pneumonia. Definitive discontinuation was due to
disease progression in 25 (57%) patients. Since three patients did not complete at least
one full cycle, a total of 41 patients was evaluated for response. Overall response rate was
37%, and the disease control rate (stable disease or better) was high (73%). The best
achieved responses within 6 months were very good partial remission or better (27%),
partial remission (10%), minimal response (14%) and stable disease (22%). After a median
follow up of 7.8 months, median progression free survival (PFS) was 7.2 months and
overall survival (OS) 7.8 months. Univariate analysis showed that patients with PR or better
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after 6 months of therapy had longer median PFS and OS (respectively 29.5 vs 3.6
months, p=0.0001 and 30.6 vs 3.9 months p=0.0001), confirmed by multivariate analysis.
Furthermore, standard cytogenetic risk and biochemical relapse type had prolonged
median PFS, but not OS (respectively unreached vs 2.6, p=0.03 and 23.9 vs 6.2, p=0.05)
in both univariate and multivariate analysis. Additionally, univariate analysis showed that
patients treated with carfilzomib-lenalidomide-dexamethasone prior to daratumumab had
significantly shorter PFS compared to pomalidomide-dexamethasone (3.4 months vs 9.3
months, p=0.03), that multivariate analysis failed to confirm.

Conclusions: Our findings indicate that daratumumab as single agent is safe and well-
tolerated regimen in real-life, associated to prolonged PFS and OS in responding patients.
No new safety signals were identified.
Keywords: multiple myeloma, relapsed/refractory, salvage treatment, immunotherapy, daratumumab
INTRODUCTION

Multiple myeloma (MM) is a chronic plasma cells disease
characterized by several relapses that require new treatments.
Even in the era of novel agents belonging to different classes of
mechanism of actions like pomalidomide, carfilzomib, and
ixazomib as single agents or in combination regimens, the
treatment response remains highly variable. It has been
supposed that the progressively shorter duration and lack of
response is probably caused by an increasing use of different
drugs and their combinations, with growing drug cross-
resistance after each relapse (1). Thus, the disease remains
incurable in most cases with a constantly growing number of
relapsed and refractory multiple myeloma (RRMM) patients in
later lines of therapy. The biggest challenge remains the choice of
the most suitable salvage therapy in this setting.

Increase in overall survival (OS) in MM patients along with
constant therapy improvement, have brought in evidence a new
population of frail patients, that could benefit little from the use
of novel agents especially in combination, due to their fitness,
medical history, previous drug toxicity, adverse events, relapse
type, etc (2).

In this setting, recent randomized trials have shown feasibility,
sufficient effectiveness and safety of novel drugs as single agents or
in combination with dexamethasone in heavily pre-treated
RRMM patients, including pomalidomide (MM-002, MM-003)
(3, 4), carfilzomib (CHAMPION-1, ENDEAVOR) (5–7), and
daratumumab (GEN-501, SIRIUS) (8, 9). On the other hand,
elotuzumab (10) and panobinostat (11) did not demonstrate
sufficient efficacy as single agents.

Even with very encouraging results with new drugs, the main
difference between randomized studies and real-life experience
remains the selection of patients. Subjects followed outside of
clinical trials often have several comorbidities like impaired
kidney, hepatic or heart function, high performance status (PS)
score according to Eastern Cooperative Oncology Group (ECOG)
and persistent drug toxicity like peripheral neuropathy, recurrent
deep vein thrombosis, reduced bone marrow reservoir, etc. This
makes hard to personalize the appropriate therapy in advanced
2

stages, estimating not only the disease aggressiveness, but also the
patients’ conditions, without data from every-day experience (12).

Daratumumab is a human IgG1 monoclonal antibody that
binds CD38-expressing malignant cells with high affinity. It
induces tumor cell death through diverse mechanisms of
action, including complement-dependent cytotoxicity,
antibody-dependent cell-mediated cytotoxicity, antibody-
dependent cellular phagocytosis, apoptosis, and to a lesser
extent, inhibition of the enzymatic activity of CD38 (13–15).
The drug may also target other CD38-expressing immune cells,
thereby exerting an immunomodulatory effect relevant not only
at diagnosis, but also during subsequent lines of therapy (16, 17).
Depletion of regulatory B cells, certain regulatory T cells and
myeloid-derived suppressor cells (MDSCs), along with increase
of both CD4+ and CD8+, can lead to improved adaptive immune
response (18–20).

Monoclonal antibody treatment with daratumumab was
available in Calabria for relapsed/refractory multiple myeloma
(RRMM) patients since August 2016, and in Sicily in November
2017. The efficacy and safety was evaluated with our real-life
experience in heavily pre- treated patients, most of them being
unfit and with important comorbidities.
METHODS

Patient Selection
In this real-life retrospective survey, 44 RRMM patients were
treated with salvage regimen based on daratumumab single-
agent between August 2016 and July 2020 in seven Sicilian
centers (part of the Sicilian Myeloma Network) and three
Calabrian centers. Database lock was 31st July 2020. The study
was approved by an independent ethics committee of the
coordinating center (Policlinico Catania 1, n.34/2019/PO) and
was conducted in accordance with International Conference on
Harmonization Guidelines on Good Clinical Practice and the
principles of the Declaration of Helsinki. All patients have
provided written informed consent to data recording and
collection before being treated with daratumumab. Primary
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endpoint was the overall response rate (ORR). Secondary
endpoints were rate of best responses, time to progression or
relapse, progression-free survival, overall survival and safety.

Procedures and Drug Administration
All patients received daratumumab monotherapy according to
the schedule of SIRIUS trial: daratumumab (DARA) 16 mg/kg
i.v. per week for 8 weeks (cycles 1 and 2), then every 2 weeks for
16 weeks (up to cycle 6), and every 4 weeks thereafter. First
infusion was prepared and divided in two 500 ml diluitions of
DARA preceded by standard premedication. The first infusion
was started at 50 ml/h, followed by dose escalation up to 200 ml/
h, in the absence of infusion-related reactions (IRRs) as
manufacturer suggestions. Subsequent infusions were diluited
in 500 ml and started from 50 ml/h in second infusion or 100 ml/
h in subsequent infusions with an increase up to 200 mL/h.
According to the SIRIUS trial, treatment was continued
until progression.

To prevent IRRs, patients received premedication 1 h prior to
administration of daratumumab as follows: methylprednisolone
(100 mg i.v. for the first and second infusion, and 60 mg
thereafter in the absence of infusion related reactions (IRRs)
during the first two infusions), paracetamol (650–1,000 mg) and
diphenhydramine (25–50 mg) or equivalent antihistamine drug,
according to SIRIUS trial and local guidelines. Oral
methylprednisolone (20 mg) or equivalent was administered for
two days after all daratumumab infusions. In order to prevent IRRs,
in 21 patients the first infusion of DARA on cycle 1, day 1 was given
as a split dose in two days.

Treatment was discontinued in cases of disease progression,
unacceptable adverse events or consent withdrawal.

Concomitant Medications
Seven patients (16%) received treatment with bisphosphonates
every 4 weeks during daratumumab treatment. Antibiotic and
antiviral prophylaxis was carried out with trimethoprim and
sulfamethoxazole (800 mg + 160 mg twice a day, twice a week)
and acyclovir 200, 400, or 800 mg daily, according to the policy of
each center. Supportive therapy with erythropoietin (EPO) and
granulocyte colony-stimulating factor (G-CSF) was administered
according to ASH/ASCO guidelines and policy of each single
center (21, 22).

Safety and Efficacy Assessment
Each patient’s medical history was recorded on day 1 of each
cycle. Physical examinations were conducted, and blood samples
were collected for hematology, renal and liver function tests on
day 1 of each cycle and whenever it was considered necessary.
Adverse events (23) were graded using the National Cancer
Institute Common Terminology Criteria for Adverse Events
(CTCAE) (24).

Efficacy assessment was recorded on day 1 starting from cycle 2
and every cycle thereafter. Response evaluation and progression
assessment were reported according to International Myeloma
Working Group consensus criteria (25), including complete
remission (CR, 100% reduction in M protein according to
electrophoresis, with negative immunofixation), very good
Frontiers in Oncology | www.frontiersin.org 3
partial response (VGPR, ≥90% reduction in serum M protein,
and less than 100 mg urine M protein per day), partial response
(PR, ≥50% reduction in serum M protein, and less than 100 mg
urine M protein per day), stable disease (SD), progression disease
(PD); not valuable (NV). Minimal response (MR) was defined
according to European Society for Blood and Marrow
Transplantation criteria (26).

According to IMWG criteria, biochemical relapse was defined
as an increase of M protein at least 25% from nadir in serum
(absolute increase at least ≥0.5 g/l) and/or urine paraprotein
(absolute increase at least ≥200 mg/24 h) in 2 consecutive
measurements. A 25% increase in the difference between
involved and uninvolved free light chain (FLC) with an
abnormal ratio and absolute increase of at least 10 mg/dl was
also considered as biochemical relapse. On the other hand,
clinical relapse was defined as the presence of at least one of
the CRAB criteria, namely hypercalcemia, renal insufficiency,
anemia and bone lesions (27).

Statistical Analysis
Descriptive statistics were generated for data analysis and two-
sides p-values of 0.05 or less were considered significant.
Qualitative results were summarized in counts and
percentages. Overall response rate (ORR) was defined as PR or
better (CR + VGPR + PR), while disease control (DCR) rate was
defined as a response equal or better than stable disease (≥SD).

Descriptive analysis was performed by frequency distribution
for continuous variables. Survival analysis were estimated with
the Kaplan−Meier method and compared by the log-rank test.
The impact of the following factors was evaluated with univariate
analysis: age (≤65 years or >65 years), gender, ECOG
performance status (<3 or ≥3), number of previous treatment
lines (<5 or ≥5), immunoglobulin type (IgG or other),
cytogenetic risk (high versus standard risk), previous
autologous stem cell transplantation, creatinine clearance level
(<60 ml/min versus ≥60 ml/min), baseline hemoglobin level (<10
g/dL versus ≥10 g/dL), baseline lactic acid dehydrogenase level
(normal or increased), last treatment line in terms of doublets
versus triplets and pomalidomide-dexamethasone versus
carfilzomib-lenalidomide-dexamethasone, relapse type
(biochemical versus clinical), best response achieved at 6
months of therapy and grade 3/4 hematological adverse events.
Cox proportional hazard model was used to assess association
between patients, disease characteristics, namely best response
achieved at six months, relapse type, last treatment (KRD vs
Poma-Dex), and grade 3/4 hematological adverse events, along
with progression free survival (PFS); confidence intervals were at
95%. PFS was calculated from the time of daratumumab start
until the date of progression, relapse, relapse- related death or
date the patient was last known to be in remission. OS was
calculated from the start of daratumumab therapy until the date
of death for any cause or the date the patient was last known to
be alive. PFS and OS were calculated for patients that completed
at least one complete 28-day cycle. All calculation were
performed using Stat View (CA, USA) and MedCalc version
12.30.0.0 (Producer: MedCalc Software bvba, Ostend (Belgium),
www.medcalc.org).
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RESULTS

Patients’ Characteristics and Treatment
This survey included 44 patients treated with daratumumab as
single agent outside of clinical trial, from August 2016 until July
2020, and evaluated according to an intention-treat-analysis; 41
patients received at least 1 complete 28-day cycle and were
evaluated for efficacy analysis as well (Figure 1).

The baseline demographics are summarized in Table 1. The
median age was 65 years (range 49–82). All patients had
measurable disease due to secreted paraprotein; IgG-heavy
chain was present in more than half of cases, while in 6
patients the paraprotein was light-chain only.

At the time of the last relapse, a poor performance status
(ECOG score of 3 or more) was present in 14 patients (32%),
while three (7%) had impaired renal function (creatinine
clearance <30 ml/min), requiring hemodialysis as supportive
care. Data on cytogenetic abnormalities, detected by fluorescence
in-situ-hybridization (FISH) on highly purified bone marrow
plasma cells, were available in 15 patients (34%) at time of
Frontiers in Oncology | www.frontiersin.org 4
relapse, with 6 cases showing a high cytogenetic risk [including
del 17p, t(4;14) and t(14;16)].

The median number of prior therapies was four (range 2–9),
including 15 (34%) patients who had received five or more. All
patients have previously received proteasome inhibitors (PI) and
immunomodulatory agents (IMiDs). In most cases, the last
regimen received was based on a combination of PI and IMiD
(e.g., KRd, 39%) and less frequently on a single novel agent,
including pomalidomide (18%), lenalidomide and bortezomib
(7% each), or chemotherapy (16%) alone or in associaton with a
novel agent. The median time from MM diagnosis to
daratumumab monotherapy was 5 years (range 1–22 years).
Most patients started immunotherapy suffering from CRAB
symptoms at relapse (75%), while only eleven patients were
treated for asymptomatic biochemical relapse. Most patients
included in the study (75%) were double-refractory to both PIs
and IMIDs.

A median number of 6 cycles (range 1–32) per patient was
completed; three patients received one incomplete cycle and
progressed two died from progression), thus they were excluded
FIGURE 1 | Patients’ allocation [44 patients with relapsed/refractory multiple myeloma (RRMM) patients from August 2016 until July 2020].
March 2021 | Volume 11 | Article 624405
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from further analysis of efficacy. In one patient daratumumab
administration was delayed and reduced due to toxicity and in
eight (18%) patients treatment was delayed due to adverse events
(in one case not yet recovered), but no definitive discontinuation
was recorded.

After a median follow-up of 7.9 months (range 1.1–34.3
months), 12 (27%) patients are still in treatment (11 of them
received at least 12 cycle), 10 (23%) patients progressed and
shifted to further salvage regimen, 22 (50%) patients died, 12
(27%) for MM progression, and 10 (23%) for other causes: two
patients died from myocardial infarction, one from stroke, one
sudden intestinal bleeding, one case of pneumonia, two cardiac
arrest, three patients from unknown causes, as shown in the
patients’ allocation diagram in Figure 1.
Safety
Daratumumab was relatively well tolerated (Table 1,
Supplementary Materials). IRRs were observed in 12 patients
(27%), with two of them having more than one episode. In half of
Frontiers in Oncology | www.frontiersin.org 5
these episodes (six patients, 13.5%) grading was 1–2, including
short breathness and pruritus, and was safely managed with
appropriate supportive care. Severe infusion-related reactions
(grade 3 or higher) occurred in remaining patients (six patients,
13.5%) and required temporary suspension (three patients, 7%)
or delayed administration (one patient, 2%). All 21 patients who
received the first dose split in 2 days, completed the drug infusion
as planned without IRRs. Grade 3 or 4 hematological AEs
occurred in 14 patients (32%). The most common grade 3–4
hematological AE was anemia, present in 10 patients, and
associated with thrombocytopenia in four of them. Nine
patients required red blood cell transfusion (20%), and in three
(7%) platelet transfusion support was performed. None of the
patients developed severe neutropenia, whereas grade 1–2
neutropenia occurred in seven patients (16%). Supportive care
with growth factors such as EPO or G-CSF (filgrastim 30 MU)
was required in 19 (43%) and seven (16%) patients, respectively,
all of them with reduced bone marrow reserve. As for non-
hematological AEs, infectious complications were recorded as
follows: pneumonia in four patients (9%), severe in two of them
(4.5%) requiring hospitalization, fever in four patients, while
diarrhea and reactivation of varicella virus (the patient did not
assume antiviral prophylaxis) were present in one patient each,
respectively. Grade 3 adverse events, both hematological and
pneumonia, occurred in the first three months of the treatment,
and were recorded only in the patients that did not achieve at least
PR (“non responders”). One patient had an atrial fibrillation
episode during treatment. No patient undergoing concomitant
antibiotic and antiviral prophylaxis had Herpes zoster reactivation
or suffered from Pneumocysitis jirovecii related pneumonia.
Efficacy
Forty-one patients that completed at least one 28-day cycle were
evaluated for response (Table 2, Supplementary Materials). The
ORR was 37%, while the disease control rate was high (73%). The
best- achieved responses were VGPR+CR in 27%, while 10%
attained partial response. In 11 (25%) patients treatment is still
ongoing, seven of which achieved at least PR. Median duration of
response (DOR) in patients who obtained at least PR (N=15) was
16 (range 4.1–32.3) months, significantly longer than in those
not achieving this level of response (N=26), which was 11.5
(range 1–32) months (p=0.04).

In the whole cohort, median PFS was 7.2 months (CI 95%
3.6–29.5) and median OS 7.8 months (CI 95% 3.9–34.3).
Univariate analysis showed that patients with PR or better
after 6 months of therapy (“responders”) had a prolonged
median PFS (range 29.5 vs 3.6 months, p=0.0001) and OS
(30.6 vs 3.9 months, p<0.0001) compared to the “non
responders”, regardless of the depth of response (Figure 2,
Table 3, Supplementary Materials). Both PFS and OS were
not affected by age, gender, monoclonal protein type, previous
autologous stem cell transplantation, number of prior lines of
treatment, baseline LDH, ECOG, creatinine clearance, and last
therapy (doublet versus triplet) prior to daratumumab. Standard
cytogenetic risk, biochemical relapse type and a previous
treatment with pomalidomide-dexamethasone (Poma-Dex),
TABLE 1 | Patients’ clinical characteristics in 44 patients with relapsed/refractory
multiple myeloma (RRMM) patients treated with daratumumab as single agent
[Cytogenetic high risk was defined as the presence of t(4;14), t(14;16) or del17p
documented by FISH].

Age

Median in years (range) 65 (49–82)
< 64 years, N (%) 22 (50)
65–75 years, N (%) 17 (39)
> 75 years, N (%) 5 (11)
Gender
Male, N (%) 24 (55)
Female, N (%) 20 (45)
Paraprotein (isotype)
secreting, N (%) 44 (100)
micromolecolar, N (%) 6 (14)
IgG-heavy chain, N (%) 29 (66)
IgA-heavy chain, N (%) 9 (20)
Number of prior therapies
Median n. of prior therapies, N (range)<5 therapies, N (%)≥5
therapies, N (%)

4 (2–9)29 (66)15
(34)

ECOG (Performance Status at baseline)
0-2, N (%) 30 (68)
3 or more, N (%) 14 (32)
Risk class at relapse according to IMWG (15 patients)
High, N (%) 6 (40)
Standard, N (%) 9 (60)
Creatinine clearance
≥60 ml/min, N (%) 25 (57)
<60 ml/min, N (%) 19 (43)
Dialysis 3 (7)
Double refractory MM patients (PIs and IMIDs)
Yes, N (%)
No, N (%)

33 (75%)11
(25%)

Extramedullary lesions
Yes, N (%) 2 (5)
No, N (%) 42 (95)
Relapse type
Biochemical 11 (25)
Clinical (CRAB) 33 (75)
In bold: ECOG Performance Status, Eastern Cooperative Oncology Group Performance
Status; IMWG, International Myeloma Working Group; MM, Multiple Myeloma; PIs,
Proteasome Inibitors; IMIDs, Immunomodulatory drugs.
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compared to carfilzomib-lenalidomide- dexamethasone (KRd,
Figure 3), were associated with prolonged median PFS, but not
OS (respectively unreached vs 2.6, p=0.03, 23.9 vs 6.2, p=0.05
and 9.3 vs 3.4 months, p=0.03). In addition, despite no
differences in PFS, patients who had baseline hemoglobin
levels lower than 10 g/dL before daratumumab, had shorter
median OS (respectively 5.6 vs 9.5 months, p=0.05) (Table 3,
Supplementary Materials). Most patients with low baseline
hemoglobin level did not respond to daratumumab (22 out of
29 patients, 75%). On the other hand, four “responders” with low
hemoglobin level eventually recovered along with treatment
response in the first 3 months of daratumumab. Patients who
experienced hematological adverse events grade 3 or more had
inferior PFS, than those who did not (respectively 3.7 vs 9.3
months, p=0.03), without significant difference in OS.

In frail patients, with performance status (PS) ECOG equal or
more than 3, both median PFS and OS were shorter compared to
patients with PS-ECOG 0-2 (respectively, 4.1 -95% CI 2.7–12.1-
Frontiers in Oncology | www.frontiersin.org 6
versus 7.6 -95% CI 3.7–29.5-, p=0.21 and 4.1 -95% CI 4.7–8.1-
versus 9.5 months -95% CI 3.9–30.6-, p=0.09, data not shown).

In multivariate analysis for PFS the following covariates were
included: cytogenetic risk, best response achieved at 6 months,
relapse type, last treatment (KRD vs Poma-Dex) and grade 3/4
hematological adverse events (Table 4, Supplementary
Materials). High risk cytogenetics and previous treatment with
KRd regimen were indipendently associated to shorter PFS (HR
respectively 19.2, 95% CI 1.6–233.4, p=0.02 and 15.9, 95% CI
1.6–155.5, p=0.018).

In multivariate analysis for OS, we found that achievement of
at least partial remission after 6 months of therapy was associated
to longer OS at 24 months.
DISCUSSION

About five years ago, the introduction of daratumumab as single
agent was associated with highly positive results in terms of ORR
and median time to response in heavily pre-treated MM patients,
with limited toxicities. The accelerated approval of anti-CD38
immunotherapy after phase II clinical trial (9) by both the FDA in
November 2015 and EMA in May 2016, opened a new chapter in
RRMM management. Soon, the triplet combination with either
bortezomib (28) or lenalidomide (29) and dexamethasone
demonstrated improved efficacy and response duration,
therefore quickly extending the use of daratumumabin
combination by FDA in November 2016 and EMA in April
2017. Since then, the broad use of combination therapy has
greatly improved both the PFS and OS of RRMM patients, but
the use of daratumumab in monotherapy was limited. Therefore,
the experience of daratumumab monotherapy in real-life with the
exact mechanism of efficacy in population of “responders” (PR or
better) is still unknown. In this perspective, retrospective studies
outside of clinical trials could help define the population of
patients who can benefit from monotherapy with daratumumab,
especially in multi-refractory patients with important
comorbidities, who are not eligible for combination therapies.

In the drug-approval studies GEN501 and SIRIUS, a total of
148 heavily pretreated patients received daratumumab 16 mg/kg,
with a median follow-up of 20.7 months (range, 0.5–27.1
months), as shown in Table 5 in Supplementary Materials.
Patients had received a median of 5 prior therapies (range 2–14)
and 86.5% of patients were double refractory to both a PI and an
IMID. The ORR was 31%, with 14% achieving VGPR or better.
PFS was 3.4 months (range, 0.03–26.0 months), rising up to 15
months in responding patients with at least PR (30). Although
controlled clinical trials aided greatly in improving the
experience of drug mechanism and efficacy, patient selection
was limited on the basis of age and comorbidities such as severe
renal impairment or performance status, in comparison to real-
life population.

On the other hand, real-life studies on daratumumab
evaluated the efficacy and tolerability in overall population,
thus elaborating the drug’s every-day use. Even though
A

B

FIGURE 2 | Progression free survival (A) and overall survival (B) according to
best response achieved by 6th cycle.
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different population studies had significant variation in patient
size, double-refractory status and follow-up (31–35), ORR and
PFS described in the majority of real-life studies were at least
equal, if not superior compared to clinical trials (Table 5,
Supplementary Materials) (30).

In this real-life study we retrospectively evaluated the efficacy
and tolerability of daratumumab as single agent in 44 RRMM
patients from seven Sicilian centers (belonging to the Sicilian
Myeloma Network, SMN) and three Calabrian centers from
August 2016 until July 2020, outside of controlled clinical trials.
The present study population represents the largest real-life
cohort of patients on daratumumab monotherapy. Compared
to other studies, the ORR was comparable, if not superior (37%,
of which VGPR or better in 27% of patients), together with DCR
(73%) and PFS (7.2 months) (Table 5, Supplementary
Materials). Interestingly, patients who achieved at least PR by
six months (“responders”), regardless of the depth of response,
had a significantly prolonged both PFS and OS.

It is known that CD38 is highly expressed on myeloma cells
(36), but it is also present on MDSC (myeloid-derived suppressor
cells), Treg (regulatory T cell) and regulatory B cells (18). The
presence of myeloma cells in the bone marrow causes important
modulation of the environment, leading to immune escape
through MDSC and Treg immune suppression (37), with NK
and T cell immune dysfunction (38). Daratumumab exhibits lytic
activity versus myeloma cells through different immunologic
mechanisms: antibody-dependent cellular cytotoxicity (ADCC),
complement- dependent cytoxicity (CDC), induction of apoptosis
through Fc-mediated cross linking and antibody-dependent
cellular phagocytosis (ADCP) (13, 14). However, additional
immunomodulatory mechanism has been demonstrated through
decrease of CD38 positive immunosuppressive regulatory cells,
following an increase in both the effector T cell population and T
cell receptor clonality.18 Immunomodulatory functions of
daratumumab are complex and probably have a continuous
influence on bone marrow microenviroment where myeloma
cells find their niche, supporting the role of continuative
daratumumab treatment. Also in our experience, there is a
significant fraction of RRMM patients who are still benefiting of
long-term exposure to DARA.

Given the small number of patients we have not found any
disease or patient’s characteristic that brings together all these
patients. Our data suggest that DARA could be of benefit in
patients refractory to pomalidomide, thus aiding in the optimal
sequential strategy for RRMM. It can be hypothesized that the
immunomodulatory mechanism of IMIDs could help improve
the efficacy of daratumumab priming MM cytotoxicity through
loss of Ikaros and Aiolos (39). Also, the contrasting influence of
PIs and IMIDs on MDSCs in MM microenviroment could
further explain inferior response to DARA monotherapy in
KRd refractory patients (17). This subgroup analysis represents
a novelty among real-life observations in DARA exposed
patients. In general, evaluation of the impact of the previous
treatment explored in the real-life setting is emerging as a
powerful tool to optimize the sequential treatment in MM (40).
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The International Myeloma Working Group (IMWG) has
discussed previously about the importance of cytogenetic
abonormalities by FISH and high risk cytogenetic abnormalities,
namely t(4;14), t(14;16) and del(17p), already included in revised
International Staging System (R- ISS) (41, 42). Therefore, FISH
analysis prior to change in treatment strategy represents a
clinically relevant prognostic factor. In the present real-life study
cohort even though only a third of subjects had cytogenetic risk
status prior to daratumumab, the advantage in terms of PFS was
demonstrated by both univariate and multivariate analysis,
confirminig the negative prognostic impact of high-risk
cytogenetic abnormalities and the opportunity to perform FISH
analysis even in relapsed/refractory MM patients.

The importance of early biochemical relapse detection,
compared to clinical relapse with end- organ damage in
improving subsequent survival and quality of life, has already
been described (43), also by our group (Markovic, EHA 2020,
abstract n. EP1001). As for our retrospective study, univariate
analysis demonstrated statistically significant advantage in terms
of PFS in patients treated with daratumumab early at biochemical
relapse compared to the clinical, although the advantage was not
confirmed in terms of OS and multivariate analysis.

As for the drug’s safety profile, therapy was well tolerated with
less than one third of cohort with grade 3-4 hematological
(anemia, platelet reduction) and around one fifth having non-
hematological AEs, that were in line with the results of GEN501
and SIRIUS (8, 9). Regarding the infectious AEs, compared to
other real-life studies, the incidence of grade 3–4 events was
lower (31–35). We can hypothesize that the use of antiviral and
antibiotic prophylaxis, together with on demand G-CSF
supportive therapy could have been of aid in reducing the
incidence of infectious complications, similar to our previous
real-life experience with Poma-Dex (44) and KRd regimen (40).
The presence of grade 3/4 hematological adverse events was also
significant in terms of PFS in univariate analysis. However, due
to their presence only in “non-responding” patients (less than
PR), the benefit was not confirmed in multivariate analysis. It can
be presumed that the lack of response led to increased bone
marrow failure, thus contributing to hematological toxicity. On
the other hand, all “responding” patients (PR or better) resolved
their baseline low hemoglobin level (less than 10 g/dL) in the first
three months of daratumumab, as mentioned before, thus
confirming the importance of tumor burden. Therapy was
delayed due to hematological AEs in only one patient, whereas
definitive discontinuation in our series was due to disease
progression and MM related death. Despite low numbers that
could not allow us to understand how performance status at
baseline could affect clinical outcome, treatment was also
tolerated well in compromised patients with renal insufficiency
and PS-ECOG grade 3 or higher than 3, making daratumumab
single agent a suitable treatment also in this subset of patients.

The limitations of the study include retrospective
observational study design, together with a limited follow-up
time. Furthermore, cytogenetic analysis was available in
relatively small proportion of patients.
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CONCLUSIONS

Our findings indicate that daratumumab as single agent is a safe
and well-tolerated regimen in real-life, associated to prolonged
PFS and OS in responding patients. No new safety signal was
identified. Our real-life results confirmed the efficacy of single-
agent daratumumab in advanced patients with RRMM in
comparison with data from clinical trials. Achievement of PR
within the first six cycles is associated to longer PFS and OS.

Taken together, our data suggest that RRMM patients with
standard risk cytogenetics and previous exposure to pomalidomide
could have large benefit from long-term exposure to daratumumab.
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