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Abstract
Multiple myeloma (MM) is a malignancy characterized by the clonal proliferation of plasma cells. It accounts for approxi-
mately 1% of all cancers and is the second most common hematologic malignancy after lymphoma. Infections represent 
a major cause of morbidity and mortality in patients with newly diagnosed multiple myeloma (NDMM), contributing to 
approximately 45% of early deaths, particularly in elderly individuals and during the initial months of therapy. Current 
treatment options for MM, including anti-CD38 monoclonal antibodies (CD38 mAbs), proteasome inhibitors, immu-
nomodulatory drugs (such as lenalidomide and thalidomide), and glucocorticoids, have significantly improved clinical 
outcomes in NDMM patients. However, these therapies are associated with an increased risk of infections. Daratumumab 
(Dara), an anti-CD38 monoclonal antibody, is a key component of modern MM treatment and is approved for both 
NDMM and relapsed/refractory MM (RRMM). While Dara has improved patient outcomes, it has also altered the fre-
quency and epidemiology of infections in this population. We conducted a retrospective analysis of 472 NDMM patients 
treated with Dara-containing regimens at 10 centers of the European Myeloma Network Italy (EMN-I) between 2020 and 
2023 to assess the incidence of infectious events (IEs). Among these patients, 148 (31.3%) experienced infectious com-
plications during therapy. No significant differences in infection rates were observed across the three treatment subgroups 
analyzed. In our experience, the addition of Dara during the induction phase did not increase the frequency, severity, or 
duration of infections in any of the three cohorts. Although the difference was not statistically significant, we observed 
an earlier onset of infections in the D-VTD group compared to the others. Further studies are needed to better define the 
incidence of infections in this patient population and to identify risk factors for infection. This may also inform the role 
of prophylactic strategies in the clinical management of NDMM.
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Introduction

Multiple myeloma (MM) is a malignancy characterized 
by the abnormal proliferation of clonal plasma cells and 
accounts for approximately 1% of all neoplastic diseases, 
making it the second most common hematologic malig-
nancy after lymphoma. The median age at diagnosis is 69 
years [1, 2]. MM is associated with suppression of normal 
immunoglobulin synthesis, leading to impaired humoral 
immunity. Additionally, MM patients exhibit dysfunction in 
both cellular and innate immunity [3].

Infection is a major cause of morbidity and mortality 
in newly diagnosed multiple myeloma (NDMM) patients, 
accounting for approximately 45% of early deaths, par-
ticularly in the elderly and within the first months of treat-
ment initiation [4]. Compared to the general population, 
MM patients have a sevenfold increased risk of developing 
infections during the course of their disease; this risk rises to 
tenfold when considering viral infections alone.

Despite significant advances in therapy, MM remains 
incurable and follows a pattern of repeated relapses after 
initial response. In recent decades, however, therapeutic 
developments have markedly improved survival rates and 
quality of life for MM patients [1].

Available treatments—including anti-CD38 monoclo-
nal antibodies (CD38 mAbs), proteasome inhibitors (PIs), 
immunomodulatory agents (IMiDs such as lenalidomide), 
and corticosteroids—have significantly enhanced outcomes 
for NDMM patients but also increase susceptibility to 
infections [5, 6]. Corticosteroids, an essential part of MM 
therapy, are well known for their immunosuppressive prop-
erties. Proteasome inhibitors, while effective, can impair 
T-cell function and are associated with increased risk of 
varicella-zoster virus (VZV) reactivation [7, 8].

IMiDs may offer some protection through enhancement 
of NK and T-cell activity; however, they are associated with 
cytopenias and have been linked to higher infection rates 
in clinical practice [4, 9, 10]. Similarly, anti-CD38 mAbs 
reduce NK cell populations and regulatory T-cells, contrib-
uting to increased rates of VZV reactivation and hepatitis B 
virus (HBV) reactivation [10, 11].

Daratumumab (Dara), a CD38 mAb, is approved for use 
in both NDMM and relapsed/refractory MM (RRMM). Its 
introduction has significantly improved patient outcomes 
but has also altered the incidence and epidemiology of infec-
tions in this population [11–14]. To investigate this issue, 
we conducted a real-world, retrospective analysis involving 
a large cohort of NDMM patients treated across ten centers 
in Italy. The primary objective was to evaluate the number, 
type, and risk of infectious events (IEs) associated with the 
use of Dara in the induction phase, in both transplant-eligi-
ble and transplant-ineligible patients.

A major limitation of this study is its retrospective design, 
which introduces the possibility of selection bias. Moreover, 
we did not include a control group of MM patients who did 
not receive Dara, which limits the ability to directly assess the 
additional risk of infection attributable to Dara itself. Impor-
tantly, the primary aim of our study was to compare different 
Dara-based treatment combinations, rather than to comprehen-
sively assess the overall infectious risk associated with Dara.

Patients and methods

Among the 472 NDMM patients treated with Dara-based 
combinations, we retrospectively analyzed the subset of 
148 patients who developed at least one infectious compli-
cation during treatment. As some patients experienced mul-
tiple infectious episodes, the total number of infection events 
exceeds the number of individuals analyzed. All 472 patients 
received Dara-based regimens between 2020 and 2023. The 
aim was to evaluate the number, type, and risk of infec-
tious events (IEs) in this population. Patients were divided 
into three treatment cohorts based on the induction regimen 
received: Cohort A: Daratumumab, bortezomib, melphalan, 
and dexamethasone (Dara-VMP); Cohort B: Daratumumab, 
lenalidomide, and dexamethasone (Dara-RD); Cohort C: 
Daratumumab, bortezomib, thalidomide, and dexametha-
sone (Dara-VTD). The study was approved by the local Eth-
ics Committees of the participating centers. Diagnosis was 
established according to the International Myeloma Working 
Group (IMWG) consensus criteria, and prognostic risk and 
patient fitness were assessed using the International Staging 
System (ISS) and the frailty score, respectively [15, 16].

Antibiotic and antiviral prophylaxis were not admin-
istered according to a standardized protocol but were 
prescribed at the discretion of the treating physicians. Con-
sequently, the initiation and type of prophylaxis varied 
across participating centers.

Baseline demographic characteristics, induction regi-
mens, and infection-related data are summarized in Table 1.

Infectious events (IE) and prohylaxis.

Antibiotic and antiviral prophylaxis were not routinely 
administered during treatment. Pre-specified hematologic 
and biochemical parameters were collected, including abso-
lute neutrophil and lymphocyte counts, as well as baseline 
immunoglobulin levels (IgA, IgM). Neutropenia was defined 
as an absolute neutrophil count < 0.5 × 10⁹/L, and lymphocy-
topenia as an absolute lymphocyte count < 0.5 × 10⁹/L.

Univariate analysis revealed significant associations 
between infectious events and several baseline parame-
ters. Both pre-treatment neutropenia and lymphocytopenia 
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were strongly associated with an increased risk of infection 
(p < 0.001). Lower baseline serum levels of IgA and IgM 
were also significantly correlated with infectious complica-
tions (p = 0.0066 and p = 0.0388, respectively).

Each infectious episode was classified according to the 
International Immunocompromised Host Society (ICHS) 
criteria [17] as either: Microbiologically defined infection 
(MDI); Clinically defined infection (CDI) and Fever of 
unknown focus (FUF).

Infections were further graded for severity using the Com-
mon Terminology Criteria for Adverse Events (CTCAE), 
version 5.0 [10]. Pre-existing comorbidities were scored 
using the Charlson Comorbidity Index (CCI).

Among the 145 evaluable infectious episodes:29 (19.6%) 
were classified as MDI; 50 (33.8%) as CDI; 7 (4.7%) as 
FUF in 59 cases (39.9%), classification was not possible due 
to incomplete or insufficient clinical data.

Infections were also categorized according to the World 
Health Organization’s International Statistical Classifica-
tion of Diseases, 10th Revision (ICD-10) [18]. Based on 
this classification: Non-serious infections included upper 
respiratory tract infections, urinary tract infections, diar-
rheal illnesses, and skin infections. Serious infections were 
defined as those requiring hospitalization, including pneu-
monia, sepsis, complicated urinary tract infections, and 
other severe conditions.

Infection severity, graded by CTCAE v5.0, was as fol-
lows: Grade 1: 37%; Grade 2: 35%; Grade 3: 19%; Grade 
4: 6%; Grade 5 (infection-related death): 3.6% Grading was 
not available in 64 cases due to incomplete documentation.

Statistical analysis

Baseline clinical and infection characteristics were sum-
marized using median and range (min, max) for continu-
ous variables and percentages for categorical variables. To 
determine clinical and treatment associated risk factors for 
infection, univariate analysis was performed with first epi-
sode of infection (MDI, CDI, FUF) and MDI as the main 
outcomes of interest. MDI was evaluated as it constitutes 
a proven infection. In univariate analysis non-parametric 
tests were performed for comparisons between groups 
(Chi-Squared and Fisher Exact test in case of categorical 
variables, Mann-Whitney and Kruskal-Wallis test in case of 
continuous variables). Survival curves (OS and PFS) were 
estimated according to the Kaplan-Meier product-limit 
method and were tested for significant differences using 
the log-rank test. All tests were 2-sided, accepting p < 0.05 
as indicating a statistically significant difference and confi-
dence intervals were calculated at 95% level. All analysis 
were performed using the R software.

Results

Cohort dara-VMP

Baseline characteristics of this cohort are summarized in 
Table 1. This subgroup included 20 patients who were ineli-
gible for autologous stem cell transplantation. The median 
age was 74 years (range 69–76), with a male-to-female dis-
tribution of 12:8. Two patients (10%) were younger than 65 
years, while the majority (18/20; 90%) were older than 65.

At diagnosis, the International Staging System (ISS) 
classification was as follows: stage I (n = 3), stage II (n = 8), 
stage III (n = 3), and unknown (n = 6). Based on frailty 
assessments, five patients were classified as fit, six as unfit, 
and two as frail; frailty status was unavailable for seven 
patients.

Baseline laboratory values included, the median haemo-
globin (Hb) level was 11.15 g/dL (10.2–12), β2m 3.7 mg/
dL (2.9–4.6), median monoclonal component (CM) was 
3.96 g/dL 0.58–5.28), LDH were 187 (139–238). The white 
blood cell (WBC) was 6.000 × 109/L (range 4–11 × 109/L), 
absolute neutrophil count was 4.325 × 109/L (range 2.7–
6.9 × 109/L), absolute lymphocyte count was 1.3 × 109/L 
(range 1-2.4 × 109/L). Plasma cell infiltration was 70% 
(range 60–90). Cytogenetic analysis at diagnosis was avail-
able in 19 of 20 patients (95%), and high-risk cytogenetics 
were identified in 7 of 19 patients (37%). The Immunoglobu-
lin (Ig) dosage at diagnosis was: IgG 488 (range 331-1.019), 
IgA 114 (range 30-1705) and IgM 10 (range 7–24). Arte-
rial hypertension (n = 3), cardiomyopathy (n = 9) and diabe-
tes (n = 1) werethe most common comorbidities reported. 
Antiviral and antibacterial prophylaxis was given to 14/20 
(70%) 13/20 (65%) patients, respectively. We considered 
all the prophylaxis interventions as given at any time points 
during the therapy.

The most common comorbidities were cardiomyopathy 
(n = 9), arterial hypertension (n = 3), and diabetes mellitus 
(n = 1). Antiviral prophylaxis was administered to 14 of 20 
patients (70%), and antibacterial prophylaxis to 13 patients 
(65%). All prophylactic treatments were recorded regard-
less of timing during therapy.

Details on the number, type, and severity of infectious 
events (IEs) are shown in Table 2. A total of 20 IEs were 
reported: fever (n = 4), respiratory tract infection (n = 1), and 
unknown etiology (n = 15). Infection severity was graded 
as follows: grade 1 (n = 2), grade 2 (n = 1), grade 3 (n = 1), 
grade 4 (n = 1), and unknown in 15 cases.

The median time to IE onset was 48 days (range 7–161), 
and patients had received a median of 4 Dara-VMP cycles 
(range 3–8) at the time of infection. The median duration of 
infection was 6 days (range 5–6).
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(Dara-RD) regimen. Baseline characteristics of this cohort 
are summarized in Table 1.

At diagnosis, the median age was 74 years (range 71–77). 
A total of 7 patients (8.8%) were under 65 years of age, 
while the majority (73/80; 91.2%) were over 65. The cohort 
included 46 males and 33 females. ISS stage at diagnosis 
was: stage I (n = 28), stage II (n = 13), stage III (n = 18), and 
unknown in 21 patients.

Regarding fitness status, 38 patients were classified as fit, 
19 as unfit, and 4 as frail; fitness status was unknown in 19 
patients.

Cytogenetic data were available in 68 of 80 patients (85%), 
with 19 patients (28%) displaying high-risk abnormalities.

The most common pre-existing comorbidities were arte-
rial hypertension (n = 28), cardiomyopathy (n = 10), and dia-
betes mellitus (n = 1). Antiviral prophylaxis with acyclovir 
was administered in 58 patients (72%), and antibacterial 
prophylaxis in 57 patients (71%).

The median haemoglobin (Hb) level was 11.6 g/dL 
(9.9–13.5), β2m 3.7 mg/dL (2.5–4.7), median monoclonal 
component (CM) was 2.25 g/dL (1.06–3.58), LDH were 
163 (131–189). The WBC was 2.410 (4–11) and neutrophil 
count median was 3 × 109/L (1.080–51450). The Ig dosage at 
diagnosis was: IgG 53 (range 20–466), IgA 15 (range 0–40) 
and IgM 1 (range 0–17). The cytogenetic analysis at diagno-
sis was present in 68/80 (85%) patients and of 19/80 (28%) 
had a high risk cytogenetic. At diagnosis, the most common 
comorbidities were: arterial hypertension (n = 28), cardio-
myopathy (n = 10) and diabetes (n = 1). Over time, antiviral 
prophylaxis with acyclovir was done in 58/80 (72%) and 
antibacterial prophylaxis in 57/80 (98%) patients.

Data regarding the number, severity, and type of infec-
tious events are reported in Table 2. The 80 patients expe-
rienced various types of IEs, including: covid infection 
(n = 16), cmv reactivation (n = 3), pneumoniae (n = 26), 
fever episodes (n = 3), and unk (n = 25). The grade of IE 
was 1 (n = 19), 2 (n = 20), 3(n = 6), 4 (n = 3), 5 (n = 3) and 
UNK (n = 29). The time to IE was 48 days (7-161) and the 
number of Dara-2 4.

The median time to infection onset was 48 days (range 
7–161), and patients had received a median of 4 Dara-RD cycles 
at the time of infection. The median duration of infection was 
14 days (range 7–23). The immunoglobulin level at the time of 
IE was: IgG 238 (range 6-347), IgA 8(range 0–32) and IgM 5 
(range 0–15). The WBC count at time of IE was 1490 (4-3585) 
and absolute neutrophil count was 1 × 109/L (4-1.8).

Cohort dara-VTD

We reviewed clinical data from 48 NDMM patients who 
developed infectious events (IEs) during treatment with the 
Daratumumab–Bortezomib–Thalidomide–Dexamethasone 

Laboratory values at the time of infection were: IgG 440 
(360–460), IgA 23 (8–30) and 9 (7–10). The WBC count 
at time of IE was 4.7 × 109/L (range 3.4–8.1) and absolute 
neutrophil count was 2.8 × 109/L (range 2.5–3.2).

Cohort dara-RD

We retrospectively reviewed data from 80 NDMM patients 
who developed infectious events (IEs) during treatment 
with the Daratumumab–Lenalidomide–Dexamethasone 

Table 1  Baseline characteristics stratified by treatment
VARI-
ABLE

OVERALL
148 Pts

Cohort
Dara-VMP
20 Pts

Cohort
Dara-Vtd
48 Pts

Cohort
Dara-Rd
80 Pts

P

Age, years
(median, 
range)

71
(65–75)

74
(69–76)

74
(71–77)

62
(57–67)

0.001

Hb gr/dL
(median, 
range)

11.6
(10.3–13.2)

11.1
(10.2–12)

11.5
(10.7-13.15)

11.6
(9.9–13.5)

0.7

Beta2M 
mg/L
(median, 
range)

3.7
(2.5–4.7)

3.7
(2.9–4.6)

3.3
(2.1–5.3)

3.7
(2.5–4.7)

0.7

LDH U/L
(median, 
range)

163
(131–201)

187
(139–238)

157
(132–209)

163
(131–189)

0.4

M-spike, 
gr/dL
(median, 
range)

2.28
(0.58-5,28)

3.96
(0.58–5.28)

2.25
(1.06–3.58)

2.25
(1.0-4.9)

0.6

Gb
median

16 6
(4–11)

3.8
(7-6.5)

2.4
(4–11)

0.003

N,
median, 
range

2.8 4.3
(2.7–6.9)

4.1
(2-6.2)

3
(1.08–3.58)

0.04

L,
Median, 
range

1.2 1.3
(1-2.4)

1.4
(0.6–2.2)

1.15
(1–2.0)

0.8

IgG,
Median, 
range

74
(24–579)

488
(331-
1.019)

56
(32–883)

53
(20–466)

0.025

IgA,
Median, 
range

14
(1–41)

114
(30-1705)

15
(0–40)

15
(0–40)

< 0.001

IgM,
Median, 
range

1
(0–13)

10
(7–24)

1
(0–17)

1
(0–17)

0.004

ISS n, (%)
I
II
III
NV
UNK

45(5)
29(29)
25(25)
1(1)
48

3(21)
8(57)
3(21)
0
6

14(52)
8(30)
5(19)
0
21

28(47)
13(22)
17(29)
1(1.7)
21

0.1

Fitness n, 
(%)
Fit
Unfit
Frail
UNK

66(64)63.3)
30(29)
7(6.8)
45

5(38)
6(46)
2(15)
7

23(79)
5(17)
1(3.4)
19

38(62)
19(31)
4(6.6)
19

0.01
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baseline, statistically significant differences were observed 
between the Dara-VTD cohort (Cohort C) and the other two 
cohorts in terms of age and fitness status, as expected for a 
transplant-eligible (TE) population.

In addition, patients in Cohort B (Dara-RD) had a signifi-
cantly lower median nadir absolute neutrophil count (ANC) 
compared to the other two cohorts (median 3.0 × 10⁹/L, 
range 1.0–5.1 × 10⁹/L; p = 0.043). Patients in Cohort C 
(Dara-VTD) also showed significantly lower baseline 
immunoglobulin levels: IgG = p 0.025; IgA = p < 0.001; 
IgM = p 0.004 (Figs. 1 and 2).

The type of prophylaxis and infectious events is reported 
in Table 2. The time to onset of IE differed significantly 
between TE and non-transplant-eligible (NTE) patients: 
48 days in Cohorts A and B, versus 59 days in Cohort C 
(p < 0.001). However, no significant differences were found 
among the three groups in terms of IE severity or duration.

Across all cohorts, a statistically significant reduction in 
IgA levels was observed at the time of infection compared 
to baseline (p = 0.006), while IgG and IgM levels remained 
unchanged. Additionally, significant changes in neutropenia 
(p = 0.002) and lymphocytopenia (p = 0.006) were observed 
when comparing values before and after IE in all three groups.

The median progression-free survival (PFS) at 24 months 
was 68.3% (95% CI: 54.7–85.4; Fig. 1). Conversely, overall 
survival (OS) at 12 and 24 months did not significantly dif-
fer between the three cohorts (p = 0.13; Fig. 3).

Among patients with available data, acyclovir prophy-
laxis was administered in 100% of cases and cotrimoxazole 
in 97%. However, data on prophylaxis were missing for 
approximately one-third of patients.

Discussion

The treatment of multiple myeloma (MM) has evolved signifi-
cantly with the introduction of CD38-targeting agents. CD38 
is a transmembrane glycoprotein that is highly expressed on 
MM cells and, to a lesser extent, on normal lymphoid and 
myeloid cells, as well as some non-hematopoietic tissues. 
Its high expression on MM cells makes CD38 an attractive 
therapeutic target. However, CD38 is also highly expressed on 
natural killer (NK) cells, and daratumumab—a CD38-directed 
monoclonal antibody—has been shown to deplete the NK cell 
compartment. Previous studies have demonstrated that NK 
cell decline can occur rapidly, early in the course of therapy. In 
animal models, NK cell impairment or depletion is associated 
with increased susceptibility to viral infections.

Despite substantial therapeutic advances over the past 
two decades that have significantly improved MM patient 
survival, infections remain a leading cause of morbid-
ity and early mortality. The risk of infection in MM is 

(Dara-VTD) regimen. Baseline characteristics of this cohort 
are summarized in Table 1.

At diagnosis, the median age was 62 years (range 
57–67). The majority of patients were male (35/48), with 
13 females. The ISS stage at diagnosis was: stage I (n = 14), 
stage II (n = 8), stage III (n = 5), and unknown in 21 patients. 
Regarding fitness status, 29 patients were classified as fit; 
data were unavailable for the remaining 19 patients.

The median haemoglobin (Hb) level was 11.5 g/dL (10.7-
13.15), β2m 3.3 mg/dL (2.1–5.3), median CM was 2.2 g/dL 
(1.−4.9), LDH were 157 (132–209). The WBC medium was 
3.8 × 109/L (range 7-6.5), neutrophil count was 4.1 × 109/L 
(range 2-6.2) and absolute lymphocyte count was 1.4 × 109/L 
(range 0.6–2.2 × 109/L). The Ig dosage at diagnosis was: IgG 
56 (range 32–883), IgA 1 (range 0–14) and IgM 0 (range 0–5). 
Cytogenetic testing was available for 45 of 48 patients (93%), 
with 8 of 48 (16%) classified as high-risk cytogenetic profiles.

The most common comorbidities at baseline were arte-
rial hypertension (n = 9), cardiomyopathy (n = 5), and dia-
betes mellitus (n = 1). Antiviral prophylaxis with acyclovir 
and antibacterial prophylaxis were administered in 29 of 48 
patients (60%) each.

Details regarding the number, type, and severity of infec-
tious events are presented in Table 2. Types of infections 
included: covid infection (n = 5), cmv reactivation (n = 2), 
pneumoniae (n = 15), fever episodes (n = 3), and unk (n = 19). 
The grade of IE was 1 (n = 10), 2 (n = 8), 3(n = 9), 4 (n = 1) and 
UNK (n = 20). The time to IE onset was 59 days (18–147) 
and the median number of Dara-VTD cycles was 3 (range 
2–4) The duration of IE was 14 (9–26) days. The median 
duration of IE was 14 (7–23) days. The Ig level at the time 
of IE was: IgG 178 (5-492), IgA 5 (0–19) and IgM 6 (0–12). 
The WBC count at time of IE was 2460 (8-5530) and abso-
lute neutrophil count was 1.3 × 109/L (range 8-3.6 × 109/L).

Comparison between the three cohorts

Tables 1 and 2 summarize the baseline characteristics and 
infectious event (IE) data for the entire patient population. At 

Table 2  Type of infection and prophylaxis in three cohort
Cohort
Dara -RD
80 
infections

Cohort
Dara -VTD
48 infections

Cohort
Dara-VMP
20 infections

 p

Type of Infection, 
n (%)
Pneumonia
Fever
CMV
Covid +

26(20.8%)
26(20.8%)
3(3.7%)
16(20%)

15 (31.5%)
15 (31.5%)
2 (%)
5 (10.1%)

1(5%)
0
0
3(15%)

Prophilaxis, n (%)
Bactrim
Aciclovir

57(71.2%)
58(72.5%)

29(60.4%)
29 (60.4%)

13(65%)
14(70%)

0.4
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and -ineligible patients with newly diagnosed multiple 
myeloma (NDMM) treated with daratumumab-based com-
binations in a real-world setting. A major limitation of this 
study is its retrospective nature and the absence of a control 
cohort not exposed to daratumumab.

Among 472 NDMM patients treated with daratumumab-
based regimens, we retrospectively analyzed the subset 
of 148 patients who experienced at least one infectious 
complication during treatment. Since some patients expe-
rienced multiple infections, the total number of infection 

multifactorial and influenced by disease-related immunopa-
resis, patient comorbidities, and treatment-related immune 
suppression. Severe infections are most common during the 
initial months following diagnosis. Infection patterns have 
evolved alongside changing treatment strategies, including 
the use of proteasome inhibitors (PIs), immunomodulatory 
drugs (IMiDs), and anti-CD38 monoclonal antibodies.

Our study is the first to estimate the comparative risk 
and types of infectious events (IEs) associated with daratu-
mumab during induction therapy in both transplant-eligible 

Fig. 2  IgA at time of infection in 3 groups

 

Fig. 1  IgM at time of infection in 3 groups
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(1.9%), with all grades combined. No differences in infec-
tion grade or duration were noted across treatment arms.

We conducted a comprehensive evaluation of infection 
risk in patients treated with daratumumab, aiming to iden-
tify predictors of infection to guide risk stratification and 
inform prophylaxis strategies. While no significant differ-
ences in infection incidence, type, or severity were found 
between treatment groups, we observed that low baseline 
immunoglobulin A (IgA) and M (IgM) levels, neutropenia, 
and lymphopenia at the time of infection were significantly 
associated with a higher infection risk. This supports the 
hypothesis that infection susceptibility is driven by neutro-
penia, hypogammaglobulinemia, and NK cell depletion.

The risk of neutropenia varies with the specific daratumumab 
regimen. Combination regimens—especially Dara-RD—are 
associated with higher rates of neutropenia (28–48%). Lym-
phopenia, a well-established risk factor for infections in MM, 
occurs at grade 3 or 4 severity in 3–6% of patients receiving 
IMiDs or bortezomib. Persistent and severe lymphopenia dur-
ing daratumumab-based therapy is not uncommon and cor-
relates with an increased risk of serious infections and poorer 
outcomes in some patient subsets. Thus, close monitoring and 
appropriate prophylactic interventions are warranted, particu-
larly in patients with pre-existing lymphopenia.

In our experience, the addition of daratumumab during 
induction did not significantly increase the number, severity, 
or duration of infectious events across the three regimens, 
although a non-significant trend toward earlier infection 
onset was observed in the Dara-VTD group. This may be 
related to the use of quadruplet therapy versus triplet regi-
mens (dara-rd and dara-vmp).

events exceeded the number of patients analyzed. All 472 
patients received one of the following regimens as induc-
tion therapy between 2020 and 2023: Dara-VTD, Dara-RD, 
or Dara-VMP. Of these, 148 patients developed an infec-
tion of any grade, which corresponds to an overall infec-
tion rate of 38%—a figure comparable to those previously 
reported in MM induction studies. Upper respiratory tract 
infections were the most common, though our observed rate 
was slightly lower than in some earlier reports.

A meta-analysis of five phase III randomized trials found 
that adding daratumumab to standard regimens increased 
the incidence of all-grade infections (risk ratio [RR] 1.27) 
and any-grade pneumonia (RR 1.63). While several studies 
suggest that prophylactic antibiotics or vaccinations before 
starting MM therapy can reduce the frequency and severity 
of early infections, their use remains inconsistent and some-
what controversial.

In our cohort, antimicrobial and antiviral prophylaxis 
was neither mandated nor standardized across participating 
centers. Instead, prophylaxis was administered at the discre-
tion of individual treating physicians, leading to variability 
in practice. No significant differences in the use of antiviral 
or antimicrobial prophylaxis were observed among the three 
treatment groups.

The median time to the onset of infection was similar 
across regimens: 161 days (range 104–243) for Dara-VMP, 
157 days (97–370) for Dara-RD, and 82 days (44–184) for 
Dara-VTD (p = 0.064). Infectious events included upper 
respiratory tract infections (77%), COVID-19 (11%), her-
pes simplex and varicella-zoster virus infections (1.9%), 
abdominal infections (2.8%), and urinary tract infections 

Fig. 3  Overall survival in 3 treatment group
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