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Abstract
The present study investigated the efficacy and safety profile of daratumumab monotherapy in 42 patients with
relapsed refractory multiple myeloma through a Turkish early access program. The current findings have
confirmed the efficacy of daratumumab monotherapy in heavily pretreated patients with refractory multiple
myeloma because of the deep and durable responses and favorable safety and tolerability profile.
Background: In countries where frontline drug approval is limited to first-generation proteasome inhibitors or
immunomodulatory drugs, relapses have been both more frequent and less durable. We investigated real world data
on the efficacy and safety of daratumumab monotherapy among patients with relapsed refractory multiple myeloma
(RRMM) from Turkey using a prospective early access program. Patients and Methods: A total of 42 patients with
RRMM after a minimum of 3 previous lines of proteasome inhibitor/immunomodulatory drug-based treatments were
included from 25 centers across Turkey. Daratumumab monotherapy was administered intravenously at a dose of 16
mg/kg weekly (cycles 1-2), on alternate weeks (cycles 3-6), and monthly thereafter. Results: The median dar-
atumumab monotherapy duration was 5.5 months (range, 0.2-28.7 months). The overall response rate was 45.2%,
including 14 (33.3%) partial responses, 4 (9.5%) very good partial responses, and 1 (2.4%) complete response. The
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median duration of response was 4.9 months. The median progression-free survival (PFS) was 5.5 (95% confidence
interval, 2.6-8.4 months) with 12- and 18-month PFS rates of 35.7% and 31.0%, respectively. The median overall
survival was not reached; the 12- and 18-month overall survival rates were 64.3% and 59.5%, respectively. The depth
of response had a significant effect on PFS (log-rank test, P ¼ .026). Overall, of the 76 adverse events reported, 33
(43.4%) were grade � 3; only 4 (9.52%) were grade 3 infusion-related reactions. No infusion-related reactions or
adverse events led to treatment discontinuation. Conclusion: The present findings from our daratumumab early
access program have confirmed the efficacy and safety profile of daratumumab monotherapy in heavily pretreated
Turkish patients with RRMM.
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Introduction
Multiple myeloma, a neoplasm characterized by clonal expansion

of malignant plasma cells in the bone marrow, represents the second
most common hematologic malignancy.1 Although the 5- and 10-
year survival rates have improved with use of modern therapeutic
agents, such as proteasome inhibitors (PIs) and immunomodulatory
drugs (IMiDs),2 the prognosis of patients with relapsed multiple
myeloma and those with disease refractory to PIs and IMiDs has
remained very poor.1,3,4

Given its high and uniform expression on malignant plasma cells,
CD38 has been considered a promising therapeutic target in the
treatment of multiple myeloma with anti-CD38 monoclonal anti-
bodies.1,5,6 Daratumumab is a human anti-CD38 monoclonal
antibody that displays specific targeting ability to abnormal white
blood cells overexpressing CD38 and provides efficacious therapy
for multiple myeloma.6,7

With data from the GEN5018 and Sirius9 studies indicating the
efficacy of daratumumab monotherapy, daratumumab was
approved for single-agent use in 2015 by the US Food and Drug
Administration and in 2016 by the European Medicines Agency for
relapsed or refractory multiple myeloma (RRMM).3 A pooled
analysis of these monotherapy studies showed an overall response
rate (ORR) of 31.1%, median progression-free survival (PFS) of 4.0
months, median overall survival (OS) of 20.1 months, and a
manageable toxicity profile for patients treated with daratumumab
at 16 mg/kg.10 The efficacy and favorable tolerability of dar-
atumumab monotherapy has been consistently reported from recent
real-world studies performed in countries such as the United States,
Korea, Poland, Spain, Italy, Russia, the United Kingdom, Hungary,
and Japan, with the ORR ranging from 23% to 56.3%11-17

(Table 1).
The present prospective studywas designed to provide real-world data

from the daratumumab early access program (EAP) in Turkey regarding
the efficacy and safety of daratumumab monotherapy in heavily pre-
treated patients with RRMM. Used as monotherapy, our results will
enable better recognition of the response kinetics of daratumumab.

Patients and Methods
Study Population

A total of 42 patients with RRMM who had received � 3 pre-
vious lines of therapy (that had included a PI and an IMiD) and had
initiated daratumumab monotherapy in accordance with the dar-
atumumab EAP were included in the present open-label, multi-
center, real-world study conducted from June 2016 to October
2018 at 25 centers across Turkey. The inclusion and exclusion
criteria are listed in Table 2. Each patient had provided written
informed consent for EAP enrollment. The present study was
conducted in accordance with the ethical principles stated in the
Declaration of Helsinki and approved by the institutional ethics
committee (approval date, April 5, 2017; reference no. 46004091-
302.14.06; protocol no. E23167).

Data Collection
The baseline data included patient demographics, disease char-

acteristics, laboratory findings, and treatment characteristics. The
treatment response (ORR), OS, PFS, adverse events (AEs), and
infusion-related reactions (IRRs) were analyzed using an anony-
mized data set. The treatment response was determined locally as
the ORR, which included the sum of the patients who had had a
partial response (PR), very good partial response (VGPR), complete
response (CR), stable disease (SD), or progressive disease (PD). OS
and PFS were analyzed according to response status and the number
of previous lines of therapy.

Daratumumab Treatment
Daratumumab monotherapy was administered at a 16-mg/kg

dose, using 28-day cycles, with a frequency of once weekly for the
first and second cycle, biweekly for the third to sixth cycles, and
monthly thereafter. All patients received acetaminophen and
antihistaminic agents before each daratumumab infusion to limit
the risk of IRRs. Daratumumab monotherapy was continued until
PD.

Statistical Analysis
Statistical analysis was performed using SPSS Statistics for

Windows, version 22.0 (IBM Corp, Armonk, NY). Descriptive
statistics were used to summarize the baseline characteristics. Sur-
vival was evaluated using Kaplan-Meier analysis, and comparisons
were performed using the log-rank test. Correlates of survival were
determined using Cox regression analysis. Data are reported as the
(median and range), 95% confidence intervals (CIs), and percent-
ages, as appropriate.
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Table 1 Daratumumab, 16 mg/kg, RRMM Monotherapy Real-World Studies

Characteristic Chari et al11 Park et al12
Salomon-Perzy�nski

et al13 Cejalvo et al14 Cook et al15 Lovas et al16 Iida et al17
Present Study
(Turkish Cohort)

Study type EAP EAP EAP Open label (dialysis
patients)

EAP Real-world data Phase I, dose-escalation
study

EAP

Median follow-up
duration, mo

2.8 12 7.2 12 6.3 18.6 9.9 14.8

Patients, n 348 16 30 12 293 99 42

Median age, y 65 69 62.4 62 64 56.5

Median interval since
diagnosis, y

NR 6.95 4.1 2.2 NR 5.1

Median previous
therapy lines, n

>3 4 4 3 �3 3 �2 5.5

Median duration of
daratumumab therapy,
mo

1.9 10.0 5.6 1.5 4.2 6

Median PFS, mo NR 2.7 9.5 NR 4.63 17.0 9.5 5.5

Median OS, mo NR 9.8-10.7 13.8 NR NR NR 19.3 (mean)

ORR (PR or better), % 23 56.3 42.8 50 33.1 63.6 44.0 45.2

CR or better, % 1 25 18.5 0 2.7 13.6 9.5

Abbreviations: CR ¼ complete response; EAP ¼ early access program; NR ¼ not reported; ORR ¼ overall response rate; OS ¼ overall survival; PFS ¼ progression-free survival; RRMM ¼ relapsed or refractory multiple myeloma.
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Table 2 Inclusion and Exclusion Study Criteria

Criteria

Inclusion

Age, � 18 y

Diagnosis of multiple myeloma and disease progression in accordance with
criteria defined by International Multiple Myeloma Working Group

�3 Steps of previous treatment, including a PI and an IMiD or refractoriness
to both PI and IMiD, and ECOG PS of 0-2

Exclusion

Previous participation in, or current candidacy for, another daratumumab
clinical trial

Previous exposure to an anti-CD38 monoclonal antibody

Concomitant antimyeloma therapy with other agents (chemotherapy,
anticancer immunotherapy, systemic steroids for > 10 days equivalent
to � 20 mg of prednisone therapy or experimental therapy)

FEV1 values of >50%, moderate to severe persistent asthma within
previous 2 years, or current diagnosis of uncontrolled asthma

Comorbidities likely to jeopardize participation in program (ie, active
systemic infection)

Laboratory findings, including absolute neutrophil count of �0.5 � 109/L,
hemoglobin level of �7 g/dL, thrombocyte count of <50 � 109/L, alanine
aminotransferase level of �2.5 times ULN, total bilirubin level of �2 times
ULN, direct bilirubin level of 2 times ULN (except for Gilbert syndrome),
creatinine clearance of �20 mL/min/1.73 m2, potassium level of <3.0
mEq/L, and/or corrected serum calcium level of >14.0 mg/dL

Abbreviations: ECOG ¼ Eastern Cooperative Oncology Group; FEV1 ¼ forced expiratory volume
in 1 second; IMiD ¼ immunomodulatory drug; PI ¼ proteasome inhibitor; PS ¼ performance
status; ULN ¼ upper limit of normal.

Meral Beksac et al
Results
Baseline Demographic and Clinical Characteristics

The median patient age was 56.5 years (range, 41-81 years), and
69.0% of the study population were men (Table 1). The median
interval from diagnosis was 5.1 years (range, 0.2-13.1 years).
Neuropathy (28.6%) and chronic kidney disease (17.5%) were the
2 most common comorbidities. The Eastern Cooperative Oncology
Group performance status was 0 to 1 for 63.1% of the patients. At
diagnosis, extramedullary plasmacytoma was detected in 26.2% of
the patients and bone involvement was found in 50.0% of the
patients. International Staging System (ISS) grade III was noted in
51.4% of patients at diagnosis and 47.2% of patients at the
beginning of daratumumab therapy. At baseline (before dar-
atumumab initiation), plasma cells in bone marrow were > 30% in
19.0% of patients, and creatinine clearance was � 30 to � 60 mL/
min/1.73 m2 in 14.3% of the patients (Table 3).

Previous Lines of Therapy and Characteristics of
Daratumumab Therapy

Overall, the median number of previous therapy lines was 5.5
(range, 3.0-8.0;� 5 in 50.0% of patients) at the onset of daratumumab
therapy (Table 4). Bortezomib (95.2%) and lenalidomide (81.0%)
were the most commonly prescribed PI and IMiD agents, respectively,
and 78.6% of patients had a history of stem cell transplantation.

Treatment Response and Survival Data
The median interval from diagnosis to inclusion in the present

study was 66.8 months (range, 9.5-170.2 months). The median
follow-up duration was 14.8 months (range, 4.8-16.5 months). The
median duration of daratumumab treatment was 5.5 months
(range, 0.2-28.7 months). The best ORR was 45.2%, which
included 14 PRs (33.3%), 4 VGPRs (9.5%), and 1 CR (2.4%). The
PD and SD rates were 21.4% and 26.2%, respectively. The median
interval to the best response was 3.2 months (range, 0.3-10.8
months). The median duration of response was 4.9 months. The
median PFS was 5.5 months (95% CI, 2.6-8.4 months), with a 12-
and 18-month PFS rate of 35.7% and 31.0%, respectively. The
median OS was not reached; however, the 12- and 18-month OS
rates were 64.3% and 59.5%, respectively (Table 5 and Figure 1).

Considering the change in the depth of response to treatment
over time, the proportion of patients with a CR had increased from
2.9% at month 1% to 5.3% at month 3% and 7.1% at month 6 of
daratumumab therapy. A deeper response to therapy was noted in
particular at month 4 in terms of the VGPR (10.5%), CR (5.3%),
SD (52.6%), and PD (10.5%) rates. At month 6 of therapy, the PR,
VGPR, and CR rates were 28.6%, 7.1%, and 7.1%, respectively,
and the SD and PD rates were 35.7% and 21.4%, respectively
(Figure 2).

Case-based data on survival and treatment response in the overall
study population are shown in Figure 3. At the last follow-up ex-
amination, 8 of the 42 patients in the EAP were continuing to
receive daratumumab monotherapy and 6 of these 8 patients had
completed 2 years of monotherapy.

OS and PFS According to Treatment Response
When stratified according to the treatment response, the 12- and

18-month PFS rates were 54.4% and 24.2% with a PR and 40.0%
and 30.0% with SD, respectively. The 12- and 18-month OS rates
were 91.7% and 55.6% with a PR, 70.0% and 70.0% with SD, and
42.3% and 22.6% with PD, respectively. A significant difference
was noted in PFS (log-rank test, P ¼ .026; Figure 4) according to
the depth of response to treatment.

OS and PFS According to Previous Lines of Therapy
When analyzed according to the number of previous lines of

therapy, the 12- and 18-month PFS rates were 60.0% and 40.0%
for patients with < 5.5 previous lines of therapy and 40.0% and
10.0% for patients with � 5.5 previous lines of therapy. The cor-
responding 12- and 18-month OS rates were 75.0% and 72.6% and
54.7% and 69.1%, with no significant differences in OS (log-rank
test, P ¼ .378; Figure 5) and PFS (log-rank test, P ¼ .112;
Figure 5).

Safety Data
Overall, 76 AEs were reported, with 33 (43.4%) grade � 3 AEs.

Although overall, 10 IRRs were reported (dyspnea in 5 patients),
only 4 (9.52%) were grade 3 IRRs. No IRRs or AEs led to treat-
ment discontinuation. The main toxicities, including IRRs, are
summarized in Table 6.

Discussion
The present daratumumab EAP findings in Turkish patients

revealed a favorable efficacy and safety profile for daratumumab
monotherapy in patients with heavily pretreated RRMM. The best
ORR was 45.2%, including a (PR in 14 patients (33.3%), VGPR in
4 patients (9.5%), and CR in 1 patient (2.4%). The median
Clinical Lymphoma, Myeloma & Leukemia August 2020 - e477



Table 3 Baseline Demographic and Clinical Characteristics

Variable Value

Age, y

Mean � SD 58.6 � 10.1

Median 56.5

Range 41.0-81.0

Gender, n (%)

Female 13 (31.0)

Male 29 (69.0)

Interval since diagnosis, y

Median 5.1

Range 0.2-13.1

Comorbidities, n (%)

Neuropathy 12 (28.6)

Chronic kidney disease 7 (17.5)

Diabetes mellitus 5 (12.5)

Cardiac disease 5 (12.5)

Hypertension 4 (10.0)

Obesity 4 (10.0)

DVT history 3 (7.1)

Thyroid disorder 2 (5.0)

ECOG PS (n ¼ 38), n (%)

0 17 (44.7)

1 7 (18.4)

2 9 (23.7)

3 4 (10.5)

4 1 (2.6)

ISS score at diagnosis (n ¼ 37),
n (%)

1 5 (13.5)

2 13 (35.1)

3 19 (51.4)

ISS score at daratumumab therapy
(n ¼ 36), n (%)

1 6 (16.7)

2 13 (36.1)

3 17 (47.2)

Revised ISS score at diagnosis
(n ¼ 22), n (%)

1 5 (22.7)

2 8 (36.4)

3 9 (40.9)

Cytogenetic profile, n (%)

t(4,14) 3 (7.1)

del17p 2 (4.8)

del13q 3 (7.1)

amp1q21 2 (4.8)

M protein type (serum), n (%)a

IgG kappa 19 (45.2)

IgA kappa 7 (16.7)

IgG lambda 5 (11.9)

Light chain lambda 3 (7.1)

Table 3 Continued

Variable Value

IgD lambda 1 (2.4)

IgG 1 (2.4)

M protein type (urine), n (%)

Kappa 9 (21.4)

Lambda 7 (16.7)

Extramedullary plasmacytoma, n (%)b 11 (26.2)

Bone involvement at diagnosis, n (%)c 21 (50.0)

Bone marrow percentage of plasma
cells at baseline, n (%)d

�30 18 (42.9)

>30 to �60 3 (7.1)

>60 5 (11.9)

Creatinine clearance at baseline
(mL/min), n (%)e

<30 3 (7.1)

�30 to �60 6 (14.3)

>60 25 (59.5)

Elevated LDH, n (%) 8 (19.0)

Abbreviations: DVT ¼ deep vein thrombosis; ECOG ¼ Eastern Cooperative Oncology Group;
ISS ¼ International Staging System; PS ¼ performance status.
aData missing for 6 patients.
bData missing for 5 patients.
cData missing for 9 patients.
dData missing for 16 patients.
eData missing for 8 patients.

Daratumumab in EAP in Turkish RRMM Patients
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duration of response was 4.9 months. The best response was ach-
ieved after 3.2 months (range, 0.3-10.8 months) of monotherapy.
The median PFS was 5.5 months (95% CI, 2.6-8.4 months), with
12- and 18-month PFS rates of 35.7% and 31.0%, respectively.
The median OS was not reached; however, the 12- and 18-month
OS rates were 64.3% and 59.5%, respectively. The depth of
response to treatment had a significant effect on PFS, but the
number of previous lines of therapy had no effect on PFS or OS.

The studies that led to daratumumab approval were phase II
daratumumab monotherapy (16 mg/kg) trials (GEN5018 and
Sirius9 studies). These studies had included patients who had
received � 28 and � 39 previous lines of therapy. They reported an
ORR of 36% (PR or better in 15 patients, CR in 2 patients, VGPR
in 2 patients)8 and an ORR of 29% (stringent CR in 3 patients
[2.8%] patients, VGPR in 10 patients [9.4%], and PR in 18 pa-
tients [17.0%]),9 respectively. In the GEN501 trial,8 the median
PFS was 5.6 months (95% CI, 4.2-8.1 months), and the 12-month
PFS was 65% (95% CI, 28%-86%). In the Sirius trial,9 the median
PFS was 3.7 months (95% CI, 2.8-4.6 months), the median OS
was 17.5 months (18.6 months according to the final data cut, with
a median follow-up of 36.7 months), and the 12-month OS rate
was 64.8% (95% CI, 51.2%-75.5%).9,18

A pooled analysis of these 2 monotherapy studies (median
number of previous lines of therapy, 5) revealed an ORR of 31.1%
(CR in 4.7%), a median duration of response of 7.6 months, a
median PFS of 4.0 months, and a median OS of 20.1 months.10

Our findings have indicated a similar durable response and



Table 4 Previous Lines of Therapy and Characteristics of
Daratumumab Therapy

Variable Value

Previous therapy lines, n

Median 5.5

Range 3.0-8.0

Patients with � 5 previous lines of
therapy, n (%)

21 (50.0)

Previous PI, n (%) 42 (100)

Bortezomib 40 (95.2)

Carfilzomib 16 (38.1)

Previous IMiD, n (%) 42 (100)

Lenalidomide 34 (81.0)

Pomalidomide 18 (42.9)

Thalidomide 18 (42.9)

Other treatment before daratumumab,
n (%)

Stem cell transplantation 33 (78.6)

Radiotherapy 9 (21.4)

Line of therapy at daratumumab
initiation, n (%)

4 12 (28.6)

5 9 (21.4)

6 8 (19.0)

7 7 (16.7)

8 2 (4.8)

9 4 (9.5)

Abbreviations: IMiD ¼ immunomodulatory drug; PI ¼ proteasome inhibitor.

Meral Beksac et al
clinical benefit with daratumumab monotherapy in heavily pre-
treated patients with � 3 previous therapy lines (range 3.0-8.0).

Hence, our findings indicate that daratumumab monotherapy is
an effective and tolerable treatment option for RRMM in Turkish
patients, similar to that consistently reported in recent real-world
studies from other countries.11-17

The findings from the US cohort of a multicenter, open-label,
daratumumab EAP study of patients with RRMM and � 3 previ-
ous therapy lines revealed an ORR of 23% (PR in 18%, VGPR in
5%, stringent CR in 0.6%). Data were limited to the response rate
and duration without any PFS or OS data included.11 Also, the
median treatment duration was very short (1.9 months).

In a multicenter retrospective study of 16 Korean patients after 4
lines of therapy, daratumumab monotherapy was reported to be
associated with a higher ORR of 56.3% (PR in 31.3%, VGPR in
0%, CR in 25.0%).12 The median PFS was 2.7 months (28.9% at 6
months).12 However, after a median of 10 months of treatment, the
PFS was considerably short (2.7months).

Data from the daratumumab compassionate use program in Poland
of 30 patients withRRMMafter amedian of 4 previous lines of therapy
revealed an ORR of 40.7% (CR in 5 patients [18.5%], VGPR in 2
patients [7.4%], SD in 12 patients [44.4%]), and 3 deaths from PD.13

However, data on the median PFS and OS were reported.13

The preliminary findings from a retrospective, multicenter, open-
label study of patients with end-stage renal failure and RRMM from
Spain revealed an ORR and clinical benefit rate (SD or better) of
50% (2 VGPR, 2 PR, and 2 SD) after a median follow-up of 12
months.14 The investigators considered daratumumab monotherapy
to be an efficacious and safe therapeutic option for patients pre-
senting with end-stage renal failure requiring dialysis.14 The AE
profile was similar to that reported for patients with normal or
moderately impaired renal function.14

The results from a pooled analysis of 293 heavily pretreated
patients with RRMM enrolled in the MMY3010 EAP of dar-
atumumab monotherapy from Spain, Italy, Russia, and the United
Kingdom revealed a similar ORR of 33.1% (VGPR in 12.3%, CR
or better in 2.7%) after a median follow-up of 6.3 months.15 In
addition, the median PFS was 4.63 months, and the estimated 6-
month PFS rate was 42.9%.15 The investigators emphasized that
the pooled analysis had confirmed the safety profile and efficacy of
DARA monotherapy in patients with heavily pretreated RRMM,
without identification of new safety concerns and with maintenance
of health-related quality of life during a median of 4.2 months of
daratumumab treatment.15

In another real-world retrospective analysis of 99 patients with
RRMM with a median of 3 previous therapy lines from Hungarian
centers, the ORR was assessable for 88 patients (CR, 13.6%;
VGPR, 11.4%; PR, 38.6%).16 In the Hungarian cohort, 48 of 99
patients had received monotherapy with dexamethasone only; for
the others, either bortezomib or lenalidomide was combined.16 The
investigators reported a median PFS of 17.0 months after a median
follow-up of 18.6 months.16 The ISS and number of previous lines
of therapy were reported to have significantly affected PFS.16

Daratumumab monotherapy (16 mg/kg) among Japanese pa-
tients with RRMM with � 2 previous therapies was reported to be
associated with an ORR of 44% (PR in 3 patients) and a median
PFS of 9.5 months at a median follow-up duration of 9.9 months.17

The present daratumumab EAP cohort from Turkey included
47.4% patients with ISS grade III, 23.8% with high-risk cytoge-
netics, 78.6% with previous stem cell transplantation, and a median
number of previous lines of therapy of 5.5. In our study, responses
were obtained within a median of 4.9 months (range, 4.4-7.8
months) of therapy. However, earlier studies lacked response ki-
netics data. Our findings revealed a significant effect on PFS from
the depth of response but not from the number of previous lines of
therapy. Our findings have indicated the best OS and PFS with
daratumumab monotherapy compared with all EAP data reported
to date.

Overall, 76 AEs reported, with 33 (43.4%) grade � 3 and only 4
(9.52%) grade 3 IRRs. No IRRs or AEs led to treatment discontin-
uation. These are similar to previously reported findings,8,9,11-15,17

supporting the favorable tolerability and safety profile of dar-
atumumab monotherapy in patients with RRMM. The likelihood of
grade � 3 AEs (mostly pneumonia, thrombocytopenia, and anemia)
and serious AEs (mostly infection related) was low, with a manageable
toxicity profile in terms of IRRs (mostly related to respiratory symp-
toms, including cough, dyspnea, throat irritation, and nasal conges-
tion).10-12,15,16

Overall, the current daratumumab EAP findings are consistent
with previously reported findings from trials and real-world studies
and have confirmed the efficacy and safety profile of daratumumab
in heavily pretreated Turkish patients with RRMM. Also, indirect
Clinical Lymphoma, Myeloma & Leukemia August 2020 - e479



Table 5 Treatment Response and Survival Data

Variable Total

Line of Therapy at Initiation

4 5 6 ‡7
Treatment response, n (%)

ORR (PR or CR) 19 (45.2) 11 (57.9) 3 (15.8) 2(10.5) 3 (15.8)

CR 1 (2.4) 1 (100) 0 (0.0) 0 (0.0) 0 (0.0)

VGPR 4 (9.5) 2 (50.0) 0 (0.0) 1 (25.0) 1 (25.0)

PR 14 (33.3) 8 (57.2) 3 (21.4) 1 (7.1) 2 (14.2)

MR/SD 11 (26.2)

PD 9 (21.4)

Duration of follow-up, mo

Median 14.8

Range 4.8-16.5

Duration of treatment, mo

Median 5.5

Range 0.2-28.7

Duration of treatment
response, mo

Median 4.9

95% CI 4.4-7.8

OS rate, %

12-mo 64.3

18-mo 59.5

OS, mo

Mean � SE 19.3 � 1.8

95% CI 15.7-22.9

PFS rate, %

12-mo 35.7

18-mo 31.0

PFS, mo

Mean � SE (95% CI) 11.4 � 1.8 (7.9-14.9)

Median � SE (95% CI) 5.5 � 1.5 (2.6-8.4)

Abbreviations: CI ¼ confidence interval; CR ¼ complete response; MR ¼ minimal response; ORR ¼ overall response rate; OS ¼ overall survival; PD ¼ progressive disease; PFS ¼ progression-free
survival; PR ¼ partial response; SD ¼ stable disease; SE ¼ standard error; VGPR ¼ very good partial response.
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treatment comparison studies of daratumumab monotherapy
(pooled from the GEN501 and SIRIUS studies) and comparator
therapies (different retrospective cohort studies) have indicated a
consistent OS benefit for daratumumab monotherapy.4,19-24

Adjusted comparisons of patient-level data pooled from dar-
atumumab monotherapy clinical studies (patients treated with 16
mg/kg in the SIRIUS/GEN501 studies) with standard care real-
world data from the Czech Republic,21 United States,22 Interna-
tional Myeloma Foundation,23 and International Myeloma Work-
ing Group24 historical control cohorts of patients with RRMM
revealed improved OS for daratumumab compared with the real-
world historical control data (adjusted hazard ratio for OS, 0.35,
0.30, 0.41, and 0.44, respectively) in heavily pretreated patients
with RRMM.

Data from the Czech registry revealed that the control cohort
differed in median age (64 vs. 62 years), median number of previous
therapy lines (5 vs. 4), previous exposure to carfilzomib (41.2% vs.
0.3%) and pomalidomide (55.4% vs. 0.6%), triple or more
- Clinical Lymphoma, Myeloma & Leukemia August 2020
refractory status (64.2% vs. 5.3%), and OS (11.9 vs. 20.1 months)
from daratumumab trial patients.21 Data from a US database
revealed that the US cohort differed in median age (64 vs. 69 years),
median previous number of therapy lines (5 vs. 4), previous expo-
sure to carfilzomib (41% vs. 28%) and pomalidomide (55% vs.
15%), triple/quadruple refractory status (64% vs. 14%) and OS
(19.9 vs. 7.9 months) from the daratumumab trial patients.22

Data from the International Myeloma Foundation historic con-
trol group, focusing on patients treated with European
Unioneapproved therapy regimens revealed that patients in dar-
atumumab monotherapy trials compared with controls had better
OS (18.6 vs. 10.8 months), a lower rate of treatment discontinu-
ation and adverse events (5 [4.7%] vs. 34 [13.2%]; adjusted HR,
0.23 in favor of daratumumab monotherapy), and identification of
no interaction for the region subgroup in the analysis of the United
States versus European Union versus other.23 Given the consistency
of their findings throughout several different sensitivity analyses, the
investigators suggested improved efficacy and safety for



Figure 1 Kaplan-Meier Analysis for (A) Overall Survival (OS) and (B) Progression-free Survival (PFS)
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daratumumab monotherapy compared with approved therapy reg-
imens used in clinical practice.23

Data from the International Myeloma Working Group registry
also revealed significantly prolonged OS (19.9 vs. 9.2 months)
and PFS (3.9 vs. 1.6 months) for patients in daratumumab
monotherapy trials compared with patients receiving standard
care.24

The daratumumab monotherapy regimen has included the
concomitant use of steroids, such as methylprednisolone for
Figure 2 Treatment Response From Month 3 to Month 27 of Treatm
(VGPR), Complete Response (CR), Stable Disease (SD), and
premedication (100 mg at maximum one time) and postmedication
(20 mg at maximum once daily for 2 days after daratumumab
administration), in line with the GEN501 and SIRIUS study pro-
tocols. However, a recent phase II study of an investigational anti-
CD38 antibody, isatuximab, assessed the safety and efficacy of
isatuximab as a single agent (20 mg/kg every week for cycle 1 and
then every 2 weeks) and isatuximab and dexamethasone combined
(same dosage for isatuximab as a single agent plus dexamethasone 40
mg once each week or 20 mg once each week for those aged � 75
ent, Including Partial Response (PR), Very Good Partial Response
Progressive Disease (PD)

Clinical Lymphoma, Myeloma & Leukemia August 2020 - e481



Figure 3 Case-based Data on Survival and Treatment Response

Abbriviations: CR ¼ complete response; PD ¼ progressive disease; PR ¼ partial response; SD ¼ stable disease; VGPR ¼ very good partial response.
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years).24 The addition of dexamethasone treatment to isatuximab
improved the ORR from 26% for isatuximab alone to 44% for
isatuximab plus dexamethasone. A similar improvement in median
PFS was also observed (4.9 months for isatuximab alone vs. 9.3
months for isatuximab plus dexamethasone). However, steroid-
Figure 4 Kaplan-Meier Analysis for (A) Overall Survival (OS) and (B
Including Partial Response (PR), Very Good Partial Respon
Progressive Disease (PD)

- Clinical Lymphoma, Myeloma & Leukemia August 2020
related toxicities (psychiatric, eye, gastrointestinal disorders)
increased with the addition of dexamethasone.25 In another study of
a human IgG1 CD38 monoclonal antibody MOR202 administered
in heavily pretreated patients with RRMM, the investigators re-
ported a favorable safety profile, promising efficacy, and long-lasting
) Progression-free Survival (PFS) According to Response Status,
se (VGPR), Complete Response (CR), Stable Disease (SD), and



Figure 5 Kaplan-Meier Analysis for (A) Overall Survival (OS) and (B) Progression-free Survival (PFS) According to Previous Lines of
Therapy

Table 6 Adverse Events and Infusion-related Reactions

Variable Any Grade, n Grade ‡3, n
Adverse events

Total 76 33

Thrombocytopenia 13 6

Anemia 12 4

Neutropenia 8 3

Neuropathy 3 2

Fatigue 11 5

Upper respiratory
tract infection

3 1

Lower respiratory
tract infection

8 4

Other infection 8 4

Infusion-related
reactions

Total 10 4

Dyspnea 5 1

Nausea 2 1

Fever 2 2

Rash 1 0

Meral Beksac et al
tumor control.26 These results suggest increased antimyeloma effi-
cacy of short duration with anti-CD38 regimens. Ongoing clinical
trials and real-world studies have proved the efficacy of anti-CD38
antibodies with IMiDs and PIs. The data from the present study
enable the analysis of the response kinetics with daratumumab.

The daratumumab approvals worldwide have been extremely
heterogeneous. In economically advanced countries, reimbursements
have been very liberal. However, in less advanced countries, dar-
atumumab might be limited to single-agent use. Thus, our current
data could provide guidance for such situations. Furthermore, the very
successful results from clinical trials regarding the role of dar-
atumumab among patients with newly diagnosed myeloma, which
were completed during the present study, led to the approval of
daratumumab combined with bortezomib-melphalan and predniso-
lone (ALCYONE study)27 or lenalidomide (MAIA study).28 The
activity of daratumumab in the frontline is such that the response
rates, duration, and, moreover, survival have improved dramatically.
This is an expected finding because, as also observed in our study,
daratumumab can provide clinical benefit even as a single agent
among patients with heavily pretreated RRMM.

Conclusion
The present findings from our daratumumab EAP have confirmed

the efficacy and safety profile of daratumumab for Turkish patients
with heavily pretreated RRMM. Based on the deep depth of response,
which occurred considerably quickly, and lasted � 7.8 months, and
the favorable safety and tolerability profile, our findings emphasize the
likelihood of daratumumab monotherapy as an effective and suitable
option even after 3 to 8 lines of treatment. The present study has
provided real-word data on daratumumab within the context of an
EAP and, thus, is no substitute for data from a phase study.
Furthermore, our findings emphasize the effect of the depth of
response, regardless of the number of previous lines of therapy, to
daratumumab monotherapy on the prolongation of OS.

Clinical Practice Points

� Daratumumab was approved as a single agent in 2015 by the US
Food and Drug Administration and in 2016 by the European
Medicines Agency for RRMM.
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� In countries where frontline drug approval has been limited to
first-generation PIs or IMIDs, relapses have been both more
frequent and less durable.

� Our Turkish EAP has provided real-word data on the efficacy
and safety profile of daratumumab monotherapy in 42 patients
with RRMM in Turkey.

� The present findings have confirmed the efficacy of dar-
atumumab monotherapy owing to the deep and durable re-
sponses that lasted � 2 years, favorable safety and tolerability.

� The present study has provided real-word data on daratumumab
within the context of an EAP and, thus, is no substitute for data
from a phase study.

� Our findings have also emphasized the effect of the depth and
kinetics of response, regardless of the number of previous lines of
therapy, on OS.
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