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Experience of Daratumumab in Relapsed/Refractory Multiple
Myeloma: A Multicenter Study from Tiirkiye
Relaps/Refrakter Multipl Myelomda Daratumumab Deneyemi: Tiirkiye'den Cok Merkezli Bir
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Objective: This study aimed to evaluate patients with relapsed/
refractory multiple myeloma (RRMM) who underwent daratumumab
(DARA) therapy.

Materials and Methods: This multicenter retrospective study
included 134 patients who underwent at least two courses of DARA
from February 1, 2018, to April 15, 2022. Epidemiological, disease,
and treatment characteristics of patients and treatment-related side
effects were evaluated. Survival analysis was performed.

Results: The median age at the start of DARA was 60 (range: 35-88), with
56 patients (41.8%) being female and 48 (58.2%) being male. The median
time to initiation of DARA and the median follow-up time were 41.2 (5.1-
223) and 5.7 (2.1-24.1) months, respectively. The overall response rate after
DARA therapy was 75 (55.9%), and very good partial response or better
was observed in 48 (35.8%) patients. Overall survival (OS) and progression-
free survival (PFS) for all patients were 11.6 (7.8-15.5) and 8.0 (5.1-10.9)
months, respectively. OS was higher for patients undergoing treatment
with DARA and bortezomib-dexamethasone (DARA-Vd) compared to
those undergoing treatment with DARA and lenalidomide-dexamethasone
(DARA-Rd) (16.9 vs. 8.3 months; p=0.014). Among patients undergoing

Amag: Bu calismanin amaci, relaps/refrakter multipl myelom
(RRMM) tanisi ile daratumumab (DARA) kullanan hastalarin
degerlendirilmesidir.

Gere¢ ve Yontemler: Calisma, cok merkezli ve retrospektif olarak
tasarlandi. 01.02.2018-15.04.2022 tarifleri arasinda en az iki kiir
DARA kullanmis olan 134 hasta calismaya dahil edildi. Hastalarin
epidemiyolojik, hastalik ve tedavi ile iliskili 6zellikleri ve tedavi iliskili
yan etkileri degerlendirildi. Sag kalim analizleri yapildi.

Bulgular: DARA tedavisine baslama yasinin ortancasi 60 (35-88) olup,
hastalarin 56'si (%41,8) kadin ve 48'i (%58,2) erkekti. DARA tedavisine
baslama ve takip siirelerinin ortanca degerleri sirasiyla 41,2 (5,1-223)
ve 5,7 (2,1-24,1) aydi. DARA tedavisi sonrasi genel yanit orani hastalarin
75'inde (%55,9) ve cok iyi kismi yanit veya daha iyisi hastalarin
48'inde (%35,8) gbzlendi. Tim hastalar icin genel sagkalim (0S) ve
progresyonsuz sagkalim (PFS) sirasiyla 11,6 (7,8-15,5) ve 8,0 (5,1-10,9)
aydi. DARA ve bortezomib-deksametazon (DARA-Vd) ile tedavi g6ren
hastalarda 0S, DARA ve lenalidomid-deksametazon (DARA-Rd) ile
tedavi gorenlere gore daha yiiksek bulundu (sirasiyla 16,9 ve 8,3 ay;
p=0,014). DARA-Rd tedavisi goren hastalar arasinda, ekstramediiller
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DARA-Rd, PFS was higher in those without extramedullary disease compared
to those with extramedullary disease (not achieved vs. 3.7 months; odds
ratio: 3.4; p<0.001). The median number of prior therapies was 3 (1-8).
Initiation of DARA therapy in the early period provided an advantage for 0OS
and PFS, although it was statistically insignificant. Infusion-related reactions
were observed in 18 (13.4%) patients. All reactions occurred during the first
infusion and most reactions were of grade 1 or 2 (94.5%). The frequency
of neutropenia and thrombocytopenia was higher in the DARA-Rd group
(61.9% vs. 24.7%, p<0.001 and 42.9% vs. 15.7%, p<0.001).

Conclusion: Our study provides real-life data in terms of DARA therapy
for patients with RRMM and supports the early initiation of DARA
therapy.

Keywords: Daratumumab, Relapsed/refractory multiple myeloma,
Real-world data

hastaligi olmayanlarda PFS, ekstramediiller hastali§i olanlara gore daha
yiiksekti (NA'ya karsilik 3,7 ay; OR: 3,4; p<0,001). Onceki tedavilerin
ortanca sayisi 3 (1-8) idi. DARA tedavisine erken dénemde baslamanin
OS ve PFS icin bir avantaj sagladigi, ancak istatistiksel olarak anlamli
olmadigi goriildii. infizyonla iliskili reaksiyonlar 18 (%13,4) hastada
gozlendi. Tiim reaksiyonlar ilk inflizyon sirasinda meydana geldi ve
reaksiyonlarin ¢ogu 1 veya 2. derecedeydi (%94,5). Notropeni ve
trombositopeni sikhigi DARA-Rd grubunda daha yiiksekti (%61,9'a kars
24,7, p<0,001 ve %42,9'a karsi %15,7, p<0,001).

Sonuc¢: Calismamiz, RRMM hastalarinda DARA kullanimiyla iliskin
gerek yasam verisi niteligini tasimaktadir ve DARA'nin erken dénemde
kullaniimasini destekler niteliktedir.

Anahtar Sozciikler: Daratumumab, Relaps/refrakter multipl myelom,
Gergek yasam deneyimi

Introduction

Multiple myeloma (MM) is a relatively rare type of cancer,
accounting for approximately 2% of all malignancies and 10%
of all hematologic malignancies. The median age of patients with
MM is >65 years, and it occurs slightly more often among men
than women [1]. Even though decent response and survival rates
have been achieved with the usage of proteasome inhibitors (Pls)
and immunomodulatory drugs (IMiDs) together with the usage
of autologous stem cell transplantation (ASCT) as a mainstay
of treatment, MM continues to be considered a relapsing and
incurable disease [2]. Over the last 20 years of malignancy
treatment, monoclonal antibodies have been developed as
target-specific treatments and promising results have been
observed in cases of lymphoma and solid organ cancers [3]. In
recent years, there have been studies of monoclonal antibodies
in the treatment of MM, as well. Daratumumab (DARA) was the
first monoclonal antibody developed against CD38 expressed on
the plasma cell surface. DARA has antibody- and complement-
mediated cytotoxic effects via CD38 and antibody-dependent
phagocytotic effects [4]. It has also been reported to cause the
elimination of immunosuppressor cells carrying CD38, thus
exerting an immunomodulatory effect [5]. In patients with
relapsed/refractory MM (RRMM), 3-year overall survival (0S)
with DARA monotherapy is 36.5% and median progression-
free survival (PFS) is 15 months [6]. In prospective comparative
studies, survival and response rates were also in favor of patients
who underwent DARA treatment. The addition of DARA to the
bortezomib-dexamethasone (Vd) combination increased PFS
from 7.2 to 16.7 months [7]. Compared to the lenalidomide-
dexamethasone (Rd) combination alone, the PFS of the patients
in the DARA-Rd arm was also significantly higher at 45 months
versus 17.5 months. Overall response rates were respectively
83% and 93% for DARA-Vd and DARA-Rd [8].

In this study, we report the clinical outcomes of RRMM patients
treated with DARA-based therapy.

Materials and Methods

This study was a multicenter retrospective study including 11
centers and their patients with RRMM who had received at
least two cycles of DARA-based chemotherapy from February
1, 2018, to April 15, 2022. Epidemiological characteristics
(age and gender), disease-related characteristics [stage, MM
subtype, genetic characteristics, risk group, presence of lytic
lesions, and extramedullary disease (EMD) status], number of
previous treatments, duration of DARA treatment, best response
achieved with DARA, hematological and non-hematological
side effects, progression, and survival status were recorded. For
response assessment, the International Myeloma Working Group
Response Criteria were used in all centers [2]. Adverse effects
were evaluated as per the Common Terminology Criteria for
Adverse Events (CTCAE, version 5). This study was approved by
the Necmettin Erbakan University Meram Faculty of Medicine's
Drugs and Non-Medical Devices Research Ethics Committee
with approval number 2022/3761.

Since most patients received DARA-Rd or DARA-Vd, comparisons
were performed between those groups. For DARA-Rd treatment,
DARA was administered at 16 mg/kg on days 1, 8, 15, and 22
for 8 weeks during cycles 1 and 2; once every 2 weeks during
cycles 3-6; and every four weeks thereafter. Lenalidomide
was administered at 25 mg/day on days 1-21 of each cycle
and dexamethasone was administered at 40 mg weekly. For
DARA-Vd treatment, DARA was administered at 16 mg/kg on
days 1, 8, and 15 during cycles 1-3; once every 3 weeks on day
1 during cycles 4-8; and once every 4 weeks until progression.
Bortezomib was administered at 1.3 mg/m? on days 1, 4, 8, and
11 during cycles 1-8 while dexamethasone was administered at
20 mg/day on days 1, 2, 4,5, 8,9, 11, and 12 during cycles 1-8.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics 23.
The distribution of continuous numerical variables was analyzed
with the Kolmogorov-Smirnov test. Descriptive variables were
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presented as mean + standard deviation or median (minimum-
maximum) according to the distribution analysis. Categorical
variables were presented as percentages and compared using the
chi-square test. Survival was evaluated with the Kaplan-Meier
method and comparisons were performed using the log-rank
test. Values of p<0.05 were considered statistically significant.

Results

A total of 134 patients were included in this study. The median
patient age was 60 (35-88) years and 78 (58.2%) of the patients
were men.

Epidemiological and disease-related basic clinical features are
presented in Table 1. The median time from diagnosis to initiation
of DARA was 41.2 (5.1-223) months, and the median follow-up
time after DARA was 5.7 (2.1-24.1) months. The median number

Table 1. Epidemiological and baseline clinical characteristics
(n=134).

Age, years, median 60 (35-88)
Distribution of age

<65 years 41 (30.6)
>65 years 93 (69.4)
Sex, n (%)

Female 56 (41.8)
Male 78 (58.2)
ISS, n (%)

| 28 (20.9)
Il 52 (38.8)
I 54 (40.3)
MM type, n (%)

19G 70 (52.2)
IgA 33 (24.6)
Free light chain 28 (20.9)
Other 3(2.2)
IgG/non-IgG, n (%)

IgG 70 (52.2)
Non-1gG 64 (47.8)
Cytogenetic profile, n (%)*

Standard 60 (76.9)
High risk 18 (23.1)
Lytic lesions, n (%)

Yes 102 (17)
No 22 (83)
EMD, n (%)

Yes 23(17.2)
No 111 (82.8)
BM fibraosis, n (%)

Yes 47 (35.1)
No 85 (63.4)
Unevaluable 2 (1.5)
Grade of BM fibrosis, n (%)**

Grade 1 22 (46.8)
Grade 2 21 (44.7)
Grade 3 4(8.5)

ISS: International scoring system; MM: multiple myeloma; EMD: extramedullary
disease; BM: bone marrow. *: classified only among patients evaluated in terms of
genetics; **: classified only among patients evaluated in terms of bone marrow fibrosis.

of previous therapy lines was 3 (1-8). For 51 (38.1%) patients,
DARA was initiated with >4 lines. In the analysis of the DARA
protocols, 89 (66.4%) of the patients had received DARA-Vd, 42
(31.3%) had received DARA-Rd, and 3 (2.2%) had been treated
with other protocols (2 patients: DARA monotherapy; 1 patient:
DARA-VRD). The best response to DARA therapy was achieved
after a median of three cycles, and very good partial response or
better (>VGPR) was achieved by 48 (35.8%) patients. Treatment-
related data are presented in Table 2.

The results of genetic analysis were available for 78 (58.2%)
patients, 51 (65.3%) of whom had a normal karyotype. The most
common genetic features were del13q (5%) and 1q gain (5%).

Survival Analysis

The estimated OS and PFS were 11.6 (7.8-15.5) months and 8.0
(5.1-10.9) months, respectively (Figures 1 and 2). Table 3 presents
the survival outcomes of all patients based on clinical and
epidemiological characteristics. The OS of the patients who received
DARA-Vd was significantly higher than that of those who received
DARA-Rd (16.9 vs. 8.3 months; p=0.014) (Figure 3). The patients

Table 2. Previous therapy and daratumumab-related features
(n=134).

Median time from diagnosis to DARA (months) | 41.2 (5.1-223)
Median follow-up time since DARA (months) 5.7 (2.1-24.1)
Median previous lines of therapies 3(1-8)
Number of previous therapies, n (%)

1 17 (12.7)

2 30 (22.4)

3 36 (26.9)

>4 51 (38.1)
Characteristics of previous therapies, n (%)

Bortezomib 134 (100)
Lenalidomide 123 (91.8)
Autologous stem cell transplantation 92 (68.7)
Allogenic stem cell transplantation 1(0.7)
DARA-based therapy, n (%)

DARA-Vd 89 (66.4)
DARA-Rd 42 (31.3)
Other 3(2.2)

Median number of DARA cycles 4(2-26)
Median number of cycles to best response 3(2-19)
Response, n (%)

>VGPR 48 (35.8)

ORR 75 (55.9)
Continued DARA

Yes 71 (53)

No 63 (47)

Cause of DARA discontinuation

Progression 53 (84.1)
Death 7 (11.1)

Other 3(4.8)

DARA: Daratumumab; DARA-Vd: daratumumab in combination with bortezomib and
dexamethasone; DARA-Rd: daratumumab in combination with lenalidomide and
dexamethasone; VGPR: very good partial response, PR: partial response; ORR: overall
response rate.
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Figure 2. Progression-free survival of all patients.

who received DARA-Vd and DARA-Rd and the subgroup analysis
of survival outcomes are presented in Tables 4 and 5. Among the
patients who received DARA-Rd, PFS was higher among those
without EMD than those with EMD (not achieved vs. 3.7 months;
odds ratio: 3.4; p<0.001) (Figure 4).

For 63 (47%) of the patients, DARA therapy was discontinued,
as detailed in Table 2. Reasons other than death or progression
were present for two patients who achieved VGPR and were
switched to autologous stem cell transplantation and one
patient who voluntarily discontinued treatment.

Assessment of Adverse Effects

The assessment of adverse effects in patients who received
DARA-Vd and DARA-Rd is presented in Table 6. Infusion-related
reactions (IRRs) were noted in 18 (13.4%) patients, and all IRRs
were reported during the first cycle of therapy. No patients

Table 3. Overall and progression-free survival in subgroups for
all patients (n=134).

Median overall
survival,

months (95%
Cl)

Median
progression-
free survival,
months (95%
CI)

All patients 11.6 (7.8-15.5) 8.0 (5.1-10.9)

Sex

Female 11.4 (5.3-17.6) 0.560 7.6 (4.3-10.9) 0.195
Male 15.7 (10.0-21.3) ’ 9.8 (3.4.9-15.3)

Age, years

<65 NA 1691 13.1 (NA-NA) | 0.253
>65 17.5 (9.5-24.4) ’ 7.9 (5.1-10.9)

Disease stage

(ISS)

| NA 0.061 | 20.7 (NA-NA) | 0.427
Il NA 8.0 (5.5-10.5)

Il 11.4 (7.2-15.5) 8.4 (5.1-10.9)
Cytogenetic

profile

Standard NA 0382 | 77 (NA-NA) | 0.449
High-risk 15.7 (7.1-24.3) 6.2 (2.6-9.8)

MM subtype

l9G 17.6 (9.4-25.8) 0.060 | 9.1 (6.5-11.8) 0.849
Non-IgG 8.4 (6.9-9.9) 7.2 (4.9-9.5) '
EMD

Yes 11.6 (10.3-13.2) | 0.865 | 5.0 (3.9-6.1) 0.840
No 15.7 (0.1-38.6) 9.1 (4.7-13.6) ’
BM fibrosis

Yes 15.7 (10.8-20.5) | 0.189 | 7.6 (NA-NA) 0.785
No 7.6 (5.7-9.5) 9.1 (6.1-12.2) '
DARA protocol

DARA-Vd 16.9 (11.7-22.2) | 0.014 | 8.0 (4.9-11.1) 0617
DARA-Rd 8.3 (2.8-13.8) 7.2 (3.0-11.4) '
Number of

previous

therapies, n (%)

1 15.7 (8.0-23.4) | 0.867 | 10.5 (NA-NA)

2 12.4 (1.8-23.1) 9.1 (NA-NA) 0.738
3 11.4 (8.2-14.5) 7.6 (5.4-9.7)

>4 7.9 (0.1-15.7) 6.5 (4.7-8.4)

Previous ASCT

Yes 9.8 (5.0-13.6) 0.485 | 7.2 (4.5-9.9) 0.279
No 12.4 (8.7-16.1) 16.3 (1.5-31.0)

Cl: Confidence interval; NA: not achieved; MM: multiple myeloma; EMD: extramedullary
disease; BM: bone marrow; DARA: daratumumab; DARA-Vd: daratumumab in combination
with bortezomib and dexamethasone; DARA-Rd: daratumumab in combination with
lenalidomide and dexamethasone; ASCT: autologous stem cell transplantation.

experienced reactions in later cycles. Reactions of grade 1, 2,
and 3 were observed in 14 (77.8%), 3 (16.7%), and 1 (5.6%)
of the patients, respectively. The frequency of IRRs was similar
in the DARA-Vd and DARA-Rd treatment groups (13.4% vs.
11.9%, p=0.675). However, the frequencies of neutropenia and
pneumonia were significantly higher in the DARA-Rd group
than the DARA-Vd group (neutropenia: 61.9% vs. 24.7%, odds
ratio: 4.9; 95% Cl: 2.25-10.87, p<0.001; pneumonia: 42.9% vs.
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Figure 3. Overall survival of patients receiving DARA-Vd versus
DARA-Rd.

DARA-Vd: Daratumumab in combination with bortezomib and
dexamethasone; DARA-Rd: daratumumab in combination with
lenalidomide and dexamethasone.

15.7%, odds ratio: 4.0, 95% Cl: 1.74-9.27, p=0.001). Although
not statistically significant, the DARA-Rd group also had more
cases of thrombocytopenia at 58.8% compared to 76.2% in the
DARA-Vd group (p=0.188).

Discussion

DARA has been commercially available in Tlrkiye since December
29,2017.In May 2020, the Social Security Institution authorized
the use of DARA as monotherapy or in combination with Vd
or Rd for patients who have received at least one treatment
cycle with a Pl and IMiD. The use of DARA as monotherapy
or in combination at an earlier stage is possible with special
permission from the Social Security Institution. Considering this
standard practice in our country, our study can be considered as
falling within the scope of real-world data as it is a multicenter
and retrospective study.

Retrospective data on DARA therapy primarily reflect patients
who have received DARA monotherapy. Among such studies, the
case series reported by the GIMEMA Lazio group included 68
patients, a Hungarian study included 48 patients, and early access

Table 4. Overall and progression-free survival in subgroups for DARA-Vd (n=89).

Subarouns Median OS, Median PFS,
1] 1]

group months (95% ClI) months (95% Cl)
Sex
Female 39 (43.8) 17.6 (6.0-29.1) 0.229 7.7 (2.9-12.5) 0.269
Male 50 (56.2) 16.9 (7.1-26.7) 8.0 (0.9-15.1)
Age, years
<65 27 (30.3) 16.9 (2.2-31.7) 0.321 NA (NA-NA 0.030
>65 62 (69.7) 16.7 (8.4-26.7) 7.6 (4.9-11.1)
Stage, ISS
| 19 (21.3) NA 20.7 (NA-NA)
I 34 (38.2) NA 0157177 (3.8-11.6) 0.360
1] 36 (40.4) 12.4 (6.2-18.7) 10.5 (2.6-10.5)
Cytogenetic profile
Standard 46 (80.7) NA 0.747 9.2 (4.7-13.6) 0.756
High-risk 11 (19.3) NA 6.5 (3.8-9.3)
MM subtype
19G 52 (58.4) 17.6 (6.7-28.4) 0.287 7.7 (5.4-9.9) 0.215
Non-1gG 37 (41.5) 9.3 (4.2-14.4) 13.1 (7.0-19.2)
EMD
Yes 22 (24.7) 16.9 (7.6-26.2) 0.469 5.5 (NA-NA) 0.924
No 67 (75.3) 17.6 (NA-NA) 8.0 (4.7-11.3)
BM fibrosis
Yes 27 (30.3) NA 0.636 7.7 (NA-NA) 0.944
No 60 (67.4) 19.6 (10.2-23.7) 9.1 (4.6-13.7)
Number of previous therapy lines 53 (59.6) 105 (5.9-15.1)
<4 36 (40.4) NA 0.220 7.9 (4.8-11.1) 0.358
>4 ’ 16.9 (2.9-31.0) ’ ’ ’
Previous ASCT
Yes 63 (69.6) 9.8 (5.0-13.6) 0.485 6.5 (3.7-9.3) 0.344
No 26 (30.4) 12.4 (8.7-16.1) 16.3 (1.4-31.2)
Cl: Confidence interval; NA: not achieved; DARA: daratumumab; DARA-Vd: daratumumab in combination with bortezomib and dexamethasone; OS: overall survival; PFS: progression-
free survival; MM: multiple myeloma; EMD: extramedullary disease; BM: bone marrow; ASCT: autologous stem cell transplantation.
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Table 5. Overall and progression-free survival in subgroups for DARA-Rd (n=42).

Subarouns Median OS, Median PFS,

group months (95% Cl) months (95% CI)
Sex
Female 16 (38.1) 6.6 (1.7-11.6) 6.2 (0.01-12.4)
Male 26 (61.9) 83 (3.3-13.3) 0713 9.8 (4.0-15.6) 0499
Age, years
<65 14 (33.3) 7.2 (1.6-12.7) 6.2 (2.8-5.6)
>65 8 (66.7) 11.4 (2.9-19.8) 0.359 9.8 (NA-NA) 0.293
Stage, ISS
| 8 (19) NA NA (NA-NA)
1 17 (40.5) 11.4 (4.6-18.3) 0.572 NA (NA-NA) 0.451
1 17 (40.5) 6.7 (3.6-9.8) 6.1 (3.9-8.1)
Cytogenetic profile
Standard 14 (66.7) 11.4 (6.6-16.1) NA (NA-NA)
High-risk 7(333) 7.2 (5.0-9.4) 0949 38 (0.5-7.2) 0.118
MM subtype
IgG 17 (40.5) 11.4 (2.6-16.5) NA (NA-NA)
Non-1gG 25 (59.5) 6.6 (3.4-9.8) 0.919 6.2 (4.3-8.2) 0.241
EMD
Yes 9(21.4) 3.7 (0.0-9.5) 3.7 (1.9-5.5)
No 33 (78.6) 11.4(6.1-16.7) 0114 NA (NA-NA) <0.001
BM fibrosis
Yes 18 (42.9) 6.2 (2.7-9.6) 6.0 (4.2-7.9)
No 24 (57.1) 11.6 (7.2-16.1) 0.091 9.8 (5.2-14.5) 0.546
Number of previous lines of
therapy
<4 29 (69) 8.3 (1.1-15.5) 0.524 9.1 (NA-NA) 0.845
>4 13 (31) 7.9 (5.9-10.0) 7.2 (5.3-9.1)
Previous ASCT
Yes 27 (59) 9.8 (5.0-13.6) 9.1 (4.3-14.1)
No 15 (41) 12.4 (8.7-16.1) 0485 4.6 (NA-NA) 0-589
Cl: Confidence interval; NA: not achieved; DARA: daratumumab; DARA-Rd: daratumumab in combination with lenalidomide and dexamethasone; OS: overall survival; PFS: progression-
free survival; MM: multiple myeloma; EMD: extramedullary disease; BM: bone marrow; ASCT: autologous stem cell transplantation.

program results from Tirkiye included 42 patients [9,10,11].
The most extensive study to date involving real-world data was
performed by the Canadian Myeloma Research Data Group and
included data on patients undergoing DARA monotherapy and
057 DARA-pomalidomide-dexamethasone (DARA-Pd) combination
therapy [12]. In our study, patients receiving DARA-Pd were
not reported and the number of patients receiving DARA
monotherapy and DARA-VRD was two and one, respectively.

—1Survival Function
1,07 —+- Censored

0,67

Cum Survival

The initial studies on DARA combination therapy for patients
with  RRMM were the CASTOR (DARA-Vd) and POLLUX
l F 4 (DARA-Rd) studies. The epidemiological characteristics of the
patients in our study are similar to those in these foundational
studies. In the CASTOR and POLLUX studies, PFS was 16.7 and
0.0 45 months, respectively [7,8]. In a study of 47 patients who
received DARA-Vd, Harvanova et al. [13] reported that PFS was
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Figure 4. Progression-free survival of DARA-Rd patients with (+)
and without (-) extramedullary disease.

DARA-Rd: Daratumumab in combination with lenalidomide and
dexamethasone.

10 months with a median follow-up time of 8 months. Szabo et
al. [14] found that the time to transition to a new therapy was
16.1 months for DARA when combined with different IMiDs;
that result was better compared to combination therapy with
Pls and monotherapy. In our study, PFS was inferior for all
patients and combination groups compared to earlier studies. In
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Table 6. Adverse events.

DARA-Rd
(n=42)
Any grade
n (%)

All patients

(n=131)

Grade 3-4
n (%)

Grade 3-4
n (%)

Grade 3-4
n (%)

Any grade
n (%)

Any grade
n (%)

Hematological

Neutropenia 48 (36.6) 28 (66.2) 22 (24.7) 12 (54.6) 26 (61.9) 15 (56.7)
Thrombocytopenia 36 (65.5) 19 (52.8) 20 (58.8) 10 (50) 16 (76.2) 9 (56.3)
Anemia 55 (42) 17 (30.9) 34 (38.2) 9 (26.4) 21 (50) 8 (38.1)
Non-hematological

Neuropathy 8 (6.1) 1(12.5) 7(11.8) 1(14.2) 1(4.8) -
Diarrhea 11 (8.4) 1(9.1) 5 (5.6) 1(25) 6(14.3) -
Vomiting 14 (10.7) - 13 (14.6) - 1(2.4) -
Pneumonia 32 (24.4) 9 (28.1) 14 (15.7) 3(21.4) 18 (42.9) 4 (33.4)
Other 7 (5.3) - 4 (4.5) 3(7.1)

Infusion reaction 18 (13.4) 1(5.6) 13 (14.6) 1(7.7) 5(11.9) -
DARA-Vd: Daratumumab in combination with bortezomib and dexamethasone; DARA-Rd: daratumumab in combination with lenalidomide and dexamethasone.

contrast, OS was notably longer for patients treated with DARA-
Vd compared to DARA-Rd. Additionally, the PFS in the DARA-Vd
group was better in patients aged <65 years of age compared
to those aged >65 years, in contrast to the CASTOR study [7].
In our study, the median follow-up time for DARA was 5.7
(2.1-24.1) months, shorter than in other retrospective studies.
Compared to other combination studies, this shorter duration
undermines the strength of our study's survival results. In
contrast, in a study evaluating 42 RRMM patients who received
DARA monotherapy in Tiirkiye, the median follow-up duration
was 6 months, similar to the present study. That study included
patients who received at least 3 lines of treatment; the median
number of previous therapy lines was 5.5 and the median PFS
was 5.5 months. The fact that the median PFS was higher in our
study supports the claim that combination therapies could be
superior to monotherapy even if they are administered as earlier
lines of therapy [11].

The rates of patients with >VGPR in the CASTOR and POLLUX
studies were 59.2% and 75.8%, respectively. In our study, the
>VGPR rate was lower (35.8%) than those previously reported;
however, it was similar to rates reported in other retrospective
studies [13,14]. The median number of previous therapy lines
was 1 (1-11) in the POLLUX study and 2 (1-9) in the CASTOR
study. These studies highlighted the fact that DARA is more
effective when used earlier on [7,8]. In a retrospective Canadian
study, the median PFS for patients with previous numbers of
therapy lines of 1, 2, and >3 was 23.5, 12.8, and 7.0 months,
respectively. The decrease in survival rate with lines of therapy
was statistically significant [12]. In the study conducted by
Harvanova et al. [13], PFS was longer in patients who received
2 lines of previous therapy compared to >2 lines of therapy. In a
more recent retrospective analysis of 30 patients who received
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DARA-Rd and 4 patients who received DARA-Vd, the overall
response rate and VGPR rate were 88% and 449%, respectively.
At a median follow-up of 16 months, the 12-month PFS and
OS rates were 78% and 86.5%, respectively. In this study, 85%
of patients received DARA as second-line therapy [15]. In our
study, the median number of previous therapy lines was 3
(1-8) and over 50% of patients received DARA with >4 lines
of therapy. Although statistically insignificant, it was observed
that as the number of previous therapy lines increased, survival
rates decreased. In this regard, our results reinforce the finding
that earlier DARA therapy could be more beneficial.

Cytogenetic characteristics influence prognosis and response
rates in RRMM. The rate of patients with high cytogenetic risk
in our study was consistent with rates reported in the literature
[1]. In a study by Mohan et al. [16] that focused on patients with
RRMM involving 1q gain, PFS and OS were significantly inferior
compared to patients with standard risk. When combinations
were compared, the time to a new therapy was longer in patients
with DARA and IMiD combinations than the combination of
DARA and PlIs [14]. Conversely, a meta-analysis evaluated DARA
combinations as first-line treatment and found no survival
advantage in patients with high cytogenetic risk [17]. In our
study, the results of genetic analysis were only available for
58.29% of the patients. No significant survival difference was
found between the cytogenetic risk groups. However, although
it was not statistically significant, survival rates were inferior
among high-risk patients for both combinations.

The incidence of EMD during the course of MM ranges from
249% to 37% [18]. However, data on DARA in EMD is limited. The
overall response rate (57.7%) and PFS (7.8 months) obtained
in a previous study that included 188 patients who received
DARA-Rd were inferior among patients with EMD compared to
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those without [19]. In patients with EMD, several combinations
of DARA have been used. In a phase Il study by Byun et al. [20],
DARA was added to DCEP (dexamethasone, cyclophosphamide,
etoposide, and cisplatin) for patients with RRMM and EMD.
At a median follow-up of 11 months, the median PFS and
0S were found to be 5 months and 10 months, respectively.
Beksac et al. [21] evaluated treatment with DARA-VCD (DARA
with bortezomib, cyclophosphamide, and dexamethasone) in 27
newly diagnosed and 11 first-relapse MM patients presenting
with EMD. They considered the DARA-VCD regime to be effective
with 75% of patients achieving >VGPR and 18 months of PFS. In
our study, all patients had RRMM and none received DARA-VCD,
DARA-DCEP, or any other combinations. Furthermore, 17% of
the patients had EMD either at the time of diagnosis or during
follow-up. The OS and PFS of patients with EMD were inferior,
as also seen in the literature. Moreover, PFS was significantly
inferior in patients with EMD in the DARA-Rd group (3.7 months
vs. not achieved).

The incidence of bone marrow fibrosis (BMF) in MM at diagnosis
is approximately 20%-25% [22,23]. Although the frequency of
EMD is higher in fibrotic patients, the association of fibrosis
with the genetic profile and prognosis remains unclear.
Furthermore, fibrosis does not influence the response to Pl
and IMiD therapies [24,25]. The fibrosis rate in the present
study was approximately 35%, which is higher than rates
previously reported in the literature. Unlike other studies, we
also examined the relationship between BMF and response to
DARA-based therapy. Twenty-seven patients (30.3%) had BMF
at diagnosis, and the response rates and survival were similar
between patients with and without BMF.

The frequency of IRRs was reported to be approximately 45%
in previous prospective studies [7,8]. However, in retrospective
studies, it varied between 28% and 57%. In both prospective and
retrospective studies, >90% of IRRs were reported during the
first cycle of therapy, and the frequency of grade 3-4 responses
was <10% [7,8,11]. In our study, the frequency of all grades of
IRR was found to be lower than that reported in the literature.
We believe the primary reason for this is the unavailability
of records on IRRs. The IRR rate was similar between the
DARA-Rd and DARA-Vd therapy groups; however, the frequency
of neutropenia and related pneumonia was higher in the
DARA-Rd group, which is consistent with findings reported in
the literature.

Conclusion

The main limitations of our study include a short median
follow-up time compared to the literature and insufficient
documentation of adverse events, especially for IRRs.
Nevertheless, considering the conditions for DARA usage in

Tirkiye, this study has provided real-world data by showcasing
the effects of DARA therapy on patients with RRMM in terms of
the counts of centers and cases.
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