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Abstract

Background Multiple myeloma is a common hematological malignancy. With
the emergence of various novel agents, patient survival has improved; however,
further investigation is needed to achieve deeper and faster remission and reduce
relapse. Objective To investigate the efficacy and safety of daratumumab in the
treatment of multiple myeloma. Methods Clinical data were retrospectively an-
alyzed for 73 patients with multiple myeloma (70 cases of multiple myeloma
and 3 cases of multiple myeloma with light-chain amyloidosis) who received
daratumumab-based therapy at Sichuan Provincial People’ s Hospital between
January 2020 and July 2022. Results All patients received daratumumab-based
regimens (including DVd, DKd, Dd, etc.), with 55 patients evaluable for efficacy.
Among them, 41 patients (56.1%) were classified as high-risk by mSMART cri-
teria. Regarding treatment regimens, 31 patients received DVd (daratumumab
+ bortezomib + dexamethasone), 13 received Dd (daratumumab + dexametha-
sone), 11 received DRd (daratumumab + lenalidomide + dexamethasone), 5
received DKd (daratumumab + carfilzomib + dexamethasone), 5 received DPd
(daratumumab + pomalidomide + dexamethasone), and 8 received other reg-
imens. After one course of daratumumab-based therapy, the overall response
rate (ORR) was 72.7% [complete response (CR) rate 30.9%], with a median
follow-up of 6.5 months (0.5-26.5 months), progression-free survival (PFS) of
6 (0.5-26.5) months, and median overall survival (OS) of 16 (3-103) months.
For patients receiving daratumumab as first-line therapy, the ORR was 90.0%
[CR rate 35.0%], while for relapsed/refractory patients, the ORR was 58.3%
[CR rate 25%]. Renal impairment was present at initial diagnosis in 31 patients
(42.5%); following daratumumab treatment, renal function improved in 20 pa-
tients (83.3%), with complete renal recovery in 7 patients (29.1%). The main
adverse events following daratumumab administration were myelosuppression,
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infusion-related reactions, and infections. Conclusion Daratumumab-based reg-
imens demonstrate favorable efficacy and safety in the treatment of multiple
myeloma.
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Abstract

Background: Multiple myeloma is a common hematologic malignancy. While
the emergence of novel agents has improved patient survival, achieving deeper
and faster remission while reducing relapse remains a critical challenge requiring
further investigation.

Objective: To investigate the efficacy and safety of daratumumab-based regi-
mens in the treatment of multiple myeloma.

Methods: We retrospectively analyzed clinical data from 73 patients with
multiple myeloma (70 with multiple myeloma and 3 with multiple myeloma
complicated by light-chain amyloidosis) who received daratumumab treatment
at Sichuan Provincial People’ s Hospital between January 2020 and July 2022.

Results: All patients received daratumumab-based regimens (including DVd,
DKd, Dd, etc.), with 55 patients evaluable for efficacy. Among them, 41 pa-
tients (56.1%) were classified as high-risk by mSMART criteria. Chemotherapy
regimens included: DVd (daratumumab + bortezomib + dexamethasone) in 31
patients, Dd (daratumumab + dexamethasone) in 13 patients, DRd (daratu-
mumab + lenalidomide + dexamethasone) in 11 patients, DKd (daratumumab
+ carfilzomib + dexamethasone) in 5 patients, DPd (daratumumab + pomalido-
mide + dexamethasone) in 5 patients, and other regimens in 8 patients. After
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one cycle of daratumumab-based therapy, the overall response rate (ORR) was
72.7% [complete response (CR) rate 30.9%]. The median follow-up duration
was 6.5 months (range 0.5-26.5 months), median progression-free survival (PFS)
was 6 months (range 0.5-26.5), and median overall survival (OS) was 16 months
(range 3-103). For patients receiving daratumumab as first-line therapy, ORR
was 90.0% [CR rate 35.0%], while for relapsed/refractory patients, ORR was
58.3% [CR rate 25%]. Renal impairment was present at diagnosis in 31 patients
(42.5%), with 20 patients (83.3%) showing improved renal function after dara-
tumumab treatment, including 7 patients (29.1%) with complete renal recovery.
The main adverse events were myelosuppression, infusion-related reactions, and
infections.

Conclusion: Daratumumab-based regimens demonstrate favorable efficacy and
safety in the treatment of multiple myeloma.

Keywords: Multiple myeloma; Daratumumab; Renal insufficiency; Treatment

Introduction

Multiple myeloma (MM) is a common malignant clonal plasma cell disorder,
accounting for approximately 10% of hematologic malignancies [1]. In China,
the average age of MM patients is 57.9 years, with peak incidence occurring
between 55-74 years in both sexes, and the national incidence rate is 1.15 per
100,000 [2]. While the advent of novel agents has substantially improved disease
remission rates and long-term survival, MM remains incurable, with nearly all
patients inevitably developing drug resistance or relapse, ultimately leading to
death. The 2020 multiple myeloma guidelines first incorporated daratumumab
into treatment recommendations. However, large-scale real-world data on dara-
tumumab in MM patients remain limited. This study presents a retrospective
analysis of daratumumab use in MM patients at our center to inform clinical
practice.

1. Methods

1.1 Disease Definition Diagnosis was established according to the NCCN
and IMWG guidelines [3] and the Chinese Multiple Myeloma Diagnosis and
Treatment Guidelines (2022 revision) [4]. Disease staging was performed using
the Revised International Staging System (R-ISS) based on the Durie-Salmon
staging system [5,6] and the Mayo mSMART criteria.

1.2 Patient Inclusion We retrospectively analyzed clinical data from 73 pa-
tients with multiple myeloma (70 with MM and 3 with MM complicated by
light-chain amyloidosis) who received daratumumab at Sichuan Provincial Peo-
ple’ s Hospital between January 2020 and July 2022. All patients provided
informed consent, and the study was approved by the hospital ethics commit-
tee. Baseline data collected included: complete blood count, blood biochem-
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istry, immunoglobulin levels, immunofixation electrophoresis, serum protein
electrophoresis, skeletal survey, bone marrow cytology, flow cytometry, bone
marrow biopsy, molecular genetics (FISH on CD138-sorted cells, chromosome
analysis), cardiac function (BNP, echocardiographic EF), hepatitis B/C screen-
ing, and T-cell subsets and cytokine monitoring in 60 patients.

1.3 Treatment Methods All patients received daratumumab-based regi-
mens (including DVd, DKd, Dd, etc.). Specifically: 31 patients received DVd
(daratumumab + bortezomib + dexamethasone), 13 received Dd (daratumumab
+ dexamethasone), 11 received DRd (daratumumab + lenalidomide + dexam-
ethasone), 5 received DKd (daratumumab + carfilzomib 4+ dexamethasone), 5
received DPd (daratumumab + pomalidomide + dexamethasone), 3 received
DRBd (daratumumab + lenalidomide + bortezomib + dexamethasone), 1 re-
ceived BDCVd (daratumumab + bortezomib + cyclophosphamide + vincristine
+ dexamethasone), 1 received DBCd (daratumumab + bortezomib + cyclophos-
phamide + dexamethasone), 1 received DKRd (daratumumab + carfilzomib +
lenalidomide + dexamethasone), 1 received DRBd (daratumumab + lenalido-
mide + bortezomib + dexamethasone), and 1 received DTD (daratumumab +
thalidomide + dexamethasone). Daratumumab was administered intravenously
at 16 mg/m? every 28 days, weekly for the first 3 cycles, then every 2 weeks
from cycle 4 to 8, and monthly thereafter starting from cycle 9. Premedication
included intramuscular promethazine 25 mg and intravenous dexamethasone 10
mg prior to daratumumab infusion.

1.4 Efficacy Evaluation and Adverse Events Efficacy was assessed ac-
cording to the Chinese Multiple Myeloma Diagnosis and Treatment Guidelines
(2022 revision) [4], with response categories including complete response (CR),
very good partial response (VGPR), partial response (PR), minimal response
(MR), stable disease (SD), and progressive disease (PD). Overall response rate
(ORR) was defined as the sum of CR, VGPR, and PR rates. Patients were
followed through outpatient visits, hospitalizations, and telephone interviews
until July 31, 2022. Median follow-up duration was 6.5 months (range 0.5-
26.5). Progression-free survival (PFS) was defined as the interval from daratu-
mumab initiation to disease progression or death. Overall survival (OS) was
defined as the interval from diagnosis to last follow-up or death. Adverse events
were graded according to NCI CTCAE version 5.0.

1.5 Statistical Analysis Data were analyzed using GraphPad Prism 9.3 soft-
ware. Descriptive statistics were applied, and survival analysis was performed
using the Kaplan-Meier method. P < 0.05 was considered statistically signifi-
cant.

2. Results

2.1 Patient Baseline Characteristics A total of 73 patients (70 with MM
and 3 with MM and light-chain amyloidosis) were included. Renal impairment
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was present in 31 patients (42.4%) at diagnosis, with 7 already requiring dialysis.

High-risk cytogenetics were identified in 30 patients (41.1%) at diagnosis, most

commonly 121 amplification. Among the cohort, 28 patients (38.3%) received

daratumumab as first-line therapy for newly diagnosed MM, 13 (17.8%) switched

to daratumumab from other regimens, and 32 (43.8%) had relapsed/refractory
M (RRMM).

Table 1 Baseline Patient Characteristics

Characteristic N (%)
Multiple myeloma 70 (95.9%)
With amyloidosis (4 1%)
Age (years), median (range) 64 (30-86)
Anemia 38 (52.0%)
Renal dysfunction 35 (47.9%)
Hypercalcemia 61 (83.6%)
ISS-R Stage III 31 (42.4%)
High-risk cytogenetics 13 (17.8%)
Relapsed /refractory 32 (43.8%)
M protein type

TgA 2 (16.4%)
IgG 6 (21.9%)
IeD 45 (61.6%)
Light chain 0 (41.1%)
Biclonal 2 (16.4%)
Non-secretory 3 (45.2%)

Note: Anemia: hemoglobin < 110 g/L; Renal dysfunction: creatinine > 10/
mol/L; Hypercalcemia: serum calcium > 2.65 mmol/L. Definitions of re-
lapsed/refractory disease, ISS-R staging, and high-risk cytogenetics follow the
Chinese Multiple Myeloma Diagnosis and Treatment Guidelines (2022 revision)
[4] and Interpretation of Relapsed/Refractory Multiple Myeloma Treatment [7].

2.2 Efficacy

2.2.1 Overall Efficacy Of 73 enrolled patients, 55 were evaluable for effi-
cacy. After one cycle of daratumumab-based therapy, ORR was 72.7% [CR
rate 30.9%)], including 2 patients (3.6%) with stringent CR (sCR), 15 (27.3%)
with CR, 6 (10.9%) with VGPR, 17 (30.9%) with PR, 5 (9.1%) with MR, 7
(12.7%) with SD, and 3 (5.5%) with PD. Median follow-up was 6.5 months
(range 0.5-26.5), median PFS was 6 months (range 0.5-26.5), and median OS
was 16 months (range 3-103).
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2.2.2 Comparison Between First-Line and Relapsed/Refractory Pa-
tients Among 28 patients receiving first-line daratumumab, 10 were evalu-
able, with ORR of 90.0% [CR rate 35.0%], including 1 (5.0%) sCR, 6 (30.0%)
CR, 2 (10.0%) VGPR, 9 (45.0%) PR, 1 (5.0%) MR, and 1 (5.0%) PD. Among
32 relapsed/refractory patients, 24 were evaluable, with ORR of 58.3% [CR
rate 25%]. Survival curve analysis comparing first-line and relapsed/refractory
groups showed p = 0.055, indicating no significant difference, suggesting daratu-
mumab improves outcomes in relapsed /refractory patients [Figure 1: see original
paper].

2.2.3 Renal Function Improvement Renal impairment was present at di-
agnosis in 31 patients (42.5%), including 7 (9.6%) on dialysis. After daratu-
mumab treatment, 20 patients (83.3%) showed renal function improvement,
with 7 (29.1%) achieving complete recovery, 7 (29.1%) showing >50% improve-
ment, and 4 (16.7%) experiencing deterioration. Survival analysis comparing
patients with and without baseline renal dysfunction showed p = 0.0004, in-
dicating significantly worse prognosis in the renal impairment group [Figure 2:
see original paper].

2.2.4 Comparison of Combination Regimens Given the diversity of com-
bination therapies, we compared the three most commonly used regimens: DVd
(n=31), Dd (n=13), and DRd (n=11). Survival analysis revealed P < 0.05 be-
tween DVd and Dd groups, indicating superior efficacy with DVd. Comparison
between DRd and Dd (P = 0.041) and between DVd and DRd (P = 0.5514)
showed no significant differences [Figure 3: see original paper].

2.2.5 High-Risk Cytogenetics Analysis Survival analysis based on mS-
MART high-risk stratification showed p = 0.566, indicating no significant dif-
ference, possibly due to insufficient follow-up duration in some patients [Figure
4: see original paper].

2.2.6 Analysis by M Protein Type Survival analysis by M protein type
(IgA, IgG, IgD, light chain, biclonal, non-secretory) showed no significant differ-
ences between groups (all P > 0.05). However, biclonal and light-chain types
demonstrated notably lower survival rates, suggesting a potential trend [Figure
5: see original paper].

2.3 Adverse Event Evaluation The main adverse events following daratu-
mumab infusion were infusion reactions and myelosuppression. Most infusion re-
actions occurred during the first administration and were manageable by adjust-
ing infusion rate and administering promethazine and dexamethasone. Myelo-
suppression was limited to grade $ $3 and resolved with granulocyte colony-
stimulating factor and recombinant human interleukin-11.
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3. Discussion

The widespread use of proteasome inhibitors, immunomodulatory drugs, and
autologous stem cell transplantation has substantially improved survival in mul-
tiple myeloma [8,9]. However, nearly all patients eventually develop relapse and
drug resistance, with each subsequent relapse yielding lower remission depth
and shorter duration. Treatment efficacy diminishes with each relapse, pos-
ing greater challenges for heavily pretreated patients [10]. Therefore, achieving
rapid and durable remission in newly diagnosed patients while safely and ef-
fectively re-inducing remission in RRMM patients represents an urgent clinical
priority.

CD38 is expressed at relatively low levels on normal lymphoid and myeloid cells
and some non-hematopoietic tissues but is highly expressed on MM cells. Dara-
tumumab is a fully human anti-CD38 IgG monoclonal antibody that induces
MM cell lysis through cytotoxic effects and immune microenvironment modula-
tion by specifically binding CD38 epitopes on MM cells [11,12]. In modulating
the immune microenvironment, daratumumab affects CD38 enzymatic activity,
activates CD8+ and CD4+ T cells, alters T-cell ratios, and promotes MM cell
death [13]. In our center, T-cell subsets and cytokines were monitored in 60
patients, with follow-up data available for 30 patients showing increased CD4-+
cells in 12 (40%) and increased CD8+ cells in 18 (60%). Among 21 patients with
NK cell follow-up, 12 (57.1%) showed decreased NK cell activity. Domenico Vi-
ola et al. [14] reported that daratumumab induces rapid degradation of CD38
protein associated with NK cell activation, leaving an activated CD38-negative
NK cell population. Additionally, daratumumab targets CD38+ NK cells to
promote monocyte activation, increase T-cell costimulatory molecules, and en-
hance anti-myeloma phagocytic activity in vitro and in vivo.

Compared with historical regimens, daratumumab-containing regimens have
demonstrated superior response rates and longer survival in pivotal clinical tri-
als for both newly diagnosed and relapsed/refractory MM [15-17]. In our study,
daratumumab-based regimens achieved an ORR of 72.7% [CR rate 30.9%)] after
one cycle, confirming the efficacy of daratumumab alone or combined with pro-
teasome inhibitors and immunomodulatory agents. However, our CR and ORR
rates were lower than those reported in pivotal trials such as CASTOR [17] and
POLLUX [18], likely reflecting real-world patient populations with poorer perfor-
mance status, advanced age, multiple comorbidities, and inconsistent treatment
adherence due to financial constraints.

Renal impairment occurs in 20-40% of MM patients, primarily due to mono-
clonal light-chain toxicity [19]. Approximately 25% of patients with normal renal
function at diagnosis develop renal involvement during disease progression, and
MM patients with renal dysfunction have inferior OS and higher early mortality
risk [20]. Our analysis confirmed worse prognosis in patients with baseline re-
nal dysfunction. However, 83.3% of renal impairment patients showed improved
renal function after daratumumab, with 29.1% achieving complete recovery, con-
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sistent with the MATA study [16] and suggesting that daratumumab-containing
regimens reduce disease progression and mortality risk in renally impaired pa-
tients.

Comparison of the three most common regimens (DVd, Dd, DRd) showed su-
perior efficacy of DVd versus Dd (P < 0.05). This may be attributed to our
Dd cohort comprising mostly elderly patients with multiple comorbidities and
poorer baseline status. Nevertheless, most frail patients tolerated daratumumab
plus dexamethasone, suggesting acceptable toxicity. No significant differences
were observed between DRd versus Dd or DVd versus DRd, indicating that
adding daratumumab improves outcomes across regimens, though larger cohorts
and longer follow-up are needed for definitive comparisons. Studies have shown
promising efficacy of daratumumab plus lenalidomide [21], and phase 3 data
from Meletios Dimopoulos et al. [22] demonstrated favorable outcomes with
carfilzomib plus daratumumab in RRMM. Six RRMM patients in our center
received daratumumab plus carfilzomib, with ongoing follow-up.

Although our cohort was large, heterogeneous group sizes and insufficient follow-
up may have impacted prognostic analyses. Extended follow-up is planned to
determine optimal treatment strategies for newly diagnosed and RRMM pa-
tients.

In conclusion, real-world data from our center demonstrate that daratumumab is
highly effective in MM patients, suitable as first-line therapy for newly diagnosed
patients, and capable of improving outcomes in relapsed/refractory patients.
Daratumumab achieves high response rates, prolongs survival, improves renal
function, and enhances overall prognosis.
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