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To the editor.

In the golden era of monoclonal and bispecific
antibodies, CAR-T cells and novel immunomodulators
(IMiDs), the role of high dose chemotherapy and
autologous stem cell transplant (ASCT) in multiple
myeloma (MM) has not yet been questioned.'” In this
landscape, peripheral blood stem cell (PBSC)
mobilization remains crucial; recommendations but not
ad-hoc guidelines are available regarding the optimal
timing and strategy of mobilization (steady-state or
chemo-mobilization) and even in randomized trials
mobilization protocols are left to local practice policies.
The advent of plerixafor has been crucial for cases at risk
for poor mobilization. The quadruplet D-VTd
(daratumumab, bortezomib, thalidomide,
dexamethasone) plus ASCT is now considered the
standard of care in newly diagnosed transplant-eligible
(NDTE) patients based on better response rates and
survival benefit versus VTD without additional safety
concerns.” However, newer drugs and in particular anti-
CD38 monoclonal antibodies are under evaluation for a
possible negative impact on stem cell mobilization and
transplant.®’

We conducted a single-centre analysis on 79 patients
with NDTE MM managed at the Department of
Translational and Precision Medicine of Sapienza
University in Rome between 2020 and 2023. Data
regarding baseline characteristics, induction therapy,
response after induction according to the International
Myeloma Working Group (IMWG),* mobilization
regimen, stem cell collection parameters and outcomes
of transplant were collected. Patients were divided in
two groups: Arm A with 36 patients treated with D-VTD
since January 2022, analysed prospectively; Arm B with
43 patients treated with VTD between 2020 and 2021
before daratumumab approval, analysed retrospectively.
All subjects gave informed consent for the use of clinical
data for research purposes, in accordance with the
Declaration of Helsinki. Patients in Arm A received four

28-days cycles of D-VTd (thalidomide 100 mg/die),
while patients in Arm B received 4/6 21-days cycles of
VTD (thalidomide 200 mg/die). The aim of this study
was to identify the possible impact of daratumumab-
based induction therapy on stem cell mobilization and
collection, engraftment kinetics and transplantation
complications. Furthermore, we evaluated the
effectiveness of different mobilization strategies.

Based on our institutional practice, all patients
received mobilization in day service with intermediate
dose cyclophosphamide (ID-CTX) (2.4 g/m* in divided
doses) plus G-CSF 48 MU BID. Optimal stem cell
collection target was set at 9.0 x 10° CD34+/kg.
Apbheresis were performed with Spectra Optia ® for one
to three days until a minimum collection goal of 2.0-2.5
x 10° CD34+ cells/kg for one ASCT and 4.0-4.5 x 10°
CD34+ cells’/kg for tandem ASCT. Based on the
evidence of poor harvesting, the dose of CTX was
increased to 3.0 g/m? in Arm A since October 2022.
Plerixafor was used on demand in case of low peripheral
blood CD34+ on the day of planned apheresis, according
to the local practice. A maximum of three mobilization
attempts were performed in case of poor mobilization,
defined as the inability to collect a minimum of 2.0 x
10%kg stem cells despite adequate stimulation. The
primary study objective was the difference in terms of
rate of successful PBSC collections at the first
mobilization attempt between the two arms. The
secondary study objectives were the differences in terms
of median number of apheresis at the first mobilization
attempt and rates of poor mobilizers; time of
engraftment in neutrophils (PMNs) and platelets (PLTs),
rate of infectious complications, transfusions, and
duration of hospitalization after ASCT. At the first
mobilization attempt, median absolute value and timing
of peripheral blood leukocytes and CD34+ nadir and
azimuth (lowest and highest number/mm’ reached
during stimulation, respectively) and median total
collection volumes (millilitres, ml) were compared
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Table 1. Baseline clinical characteristics of study population.

Overall

D-VTD (Arm A)

VTD (Arm B)

Characteristics N=79 (N=36) (N=43) p-value
Males, numbers of patients (%) 57 (72) 27 (75) 30 (70) 0.6
Age (years), median (range) 60 (27-69) 61 (44-69) 58 (27-69) 0.2
Serum MC, number of patients (%) 0.9
19G 45 (57) 22 (61) 23 (54)
IgA 18 (24) 8(22) 10 (23)
IgM 1(1) 0(0) 1(2)
IgD 2(2) 1(3) 1(2)
Light chain MM 13 (16) 5(14) 8(19)
Bence-Jones positivity, n (%) 46 (58) 21 (58) 25 (58) 0.8
ISS, number of patients (%) (73 cases evaluable) 0.9
| 33 (46) 17 (48) 16 (42)
1 20 (27) 9 (26) 11(29)
1 20 (27) 9 (26) 11(29)
R-ISS, number of patients (%) (56 cases evaluable) 0.3
| 14 (25) 10 (36) 4(14)
1 31 (55) 12 (43) 19 (68)
1 11 (20) 6 (21) 5(18)
R2-ISS, number of patients (%) (56 cases evaluable) 0.4
| 13 (23) 9(32) 4 (14)
1 16 (29) 6 (21) 10 (36)
1 22 (39) 10 (36) 12 (43)
\% 509) 3(11) 2(7)
Bone marrow PCs, median number (range) 44 (10-95) 54 (11-90) 40 (10-95) 0.4
CRAB, number of patients (%) 0.4
Hypercalcaemia 14 (18) 8(22) 6 (14)
Renal failure 14 (18) 8(22) 6 (14)
Anaemia 37 (47) 19 (53) 18 (42)
Bone lesions 70 (89) 33(92) 37 (86)
K/) ratio, median (range) 5.6 (0-618) 12.6 (0-514) 3.6 (0-618) 0.2
LDH, median (range) 160 (76-1090) 169 (93-1090) 156 (76-284) 0.9
FISH, number of patients (%) (59 cases evaluable) 0.2
High risk 34 (58) 19 (65) 15 (50)
Standard risk 25 (42) 10 (35) 15 (50)
EMD, number of patients (%) 8 (10) 4(11) 409 0.5

Abbreviations: MC, monoclonal component; PCs, plasma cells; EMD, extramedullary.

between the two groups. In Arm A, the difference in
collection efficacy with two different doses of CTX (2.4
g/m? and 3.0 g/m*) was evaluated.

Baseline population, treatment and mobilization
characteristics are reported in Table 1 and 2,
respectively. There was no significant difference
between the two arms regarding clinical and biological
variables evaluated at baseline, during and after
induction, except for significantly lower pre-
mobilization PMN (p = 0.016) and PLT counts (p =
0.007) and longer median time between the end of
induction and mobilization (30.0 vs 21 days, p = 0.009)

in Arm A. Overall, 69/79 patients (87%) had > 3.0 x 10°
CD34+/kg stem cell collection, including 28/36 in arm
A (78%) and 41/43 (95%) in arm B (p = 0.07).
Successful stem cell collections were performed at the
first mobilization attempt in 21/28 patients in Arm A
(75%) and 39/41 in Arm B (95%) (p 0.026). At the first
attempt, the median number of CD34+ cells x 10%kg
collected was not significantly different between the two
groups (8.6 vs 9.1 x 10°kg in arm A and B respectively,
p = 0.4) as well as the median number of apheresis
performed (p = 0.3). In arm A 8/36 patients (22%)
required rescue plerixafor vs 6/43 patients (14%) in arm
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Table 2. Characteristics and outcomes of induction treatment and mobilization.

Overall

Arm A (D-VTD)

Arm B (VTD)

Characteristics (N=79) (N=36) (N=43) p-value
Number of cycles (induction), n (%) <0.001

2 1(2) 1(3) 0(0)

3 1(2) 1(3) 0(0)

4 39 (49) 34 (94) 5(11)

5 2(2) 0 2 (5)

6 36 (45) 0 36 (84)
Hematological toxicity, number of patients (%) 9(11) 3(8) 6 (14) 0.9
Extra-hematological toxicity, number of patients (%) 42 (53) 18 (50) 24 (56) 0.2
Induction response criteria according to IMWG 2016, 0.9
number of patients (%)

CR 25(32) 12 (34) 13 (30)

VGPR 39 (49) 17 (49) 22 (51)

PR 10 (13) 4 (11) 6 (14)

NR 4 (6) 2 (6) 2 (5)
End of induction-mobilization interval, median days (range) 29 (3-159) 30 (7-64) 21 (3-159) 0.009
Hb pre-mobilization (g/dl), median value (range) 13.5 (8.7-16.7) 13.3 (9.6-15.4) 13.8 (8.7-16.7) 0.9
z’rlg\l/l[llge)pre-moblhzatlon (x 10%1), median absolute count 3.0 (1.2-11.1) 24(13-11.1) 34(1.2-8.5) 0.016
z;"ll“gei)re-mobilization (x 10°1), median absolute count 230 (131-483) 208 (133-433) 273 (131-483) 0.007
Mobilization protocol, number of patients (%) 0.3

CTX 2.4 g/m?+ G-CSF 58 (80) 19 (61) 39 (95)

CTX 3.0 g/m?+ G-CSF 12 (17) 12 (39) 0(0)

G-CSF 2(3) 0(0) 2 (5)
CTX total dose (g), median dose (range) 4.4 (2.0-6.0) 4.6 (2.0-6.0) 4.4 (3.5-5.2) 0.047
Successful harvest overall, number of patients (%) 69 (96) 28 (90) 41 (100) 0.07
Collection attempts, n (%) 0.013

1 60 (82) 21 (67) 39 (96)

2 4 (5) 3(10) 1(2)

3 5(7) 4 (13) 1(2)

Failure 3(6) 3 (10) 0(0)
Plerixafor on demand, number of patients (%) 14 (19) 8(22) 6 (14) 0.2
Total plerixafor doses, n (%) 20 (25) 13 (36) 7 (16) 0.7
Apbheresis sessions 1° attempt, number of patients (%) 0.06

1 10 (14) 2 (6) 8 (20)

2 38 (53) 15 (48) 23 (56)

3 15(21) 6 (20) 9(22)

0 9 (12) 8 (26) 1(2)
Characteristics (01\?:;31)] Arm &Sggm) ArTN]iggf D) p-value

° 6 ;
cco?lfl??rafl‘;g;’“ed 1° attempt (x 10%kg), median absolute | g o} 5 19 ¢ 8.6 (3.0-19.0) 9.1 (1.5-14.4) 0.4
Collection volume 1° attempt (ml), median (range) 336 (102-655) 402 (102-655) 301 (106-951) 0.016
WBC azimuth (x 10%/1), median absolute count (range) 37.8 (5.4-89.7) 39.5(5.4-89.7) 37.4 (7.7-69.8) 0.2
Day WBC azimuth* (+d), median days (range) 10 (6-12) 11 (7-13) 8 (6-12) 0.003
CD34+ azimuth (/ul), median absolute count (range) 72.9 (3.6-420.5) 44.0 (3.6-263.1) 98.0 (19.3-420.5) <0.001
Day CD34+ azimuth* (+d), median days (range) 9 (5-12) 9(7-12) 8 (5-12) 0.017
Days of hospitalization for ASCT, median days (range) 18 (13-30) 20 (14-28) 17 (13-30) 0.2
DMSO toxicity events, n (%) 5 (8%) 2 (9%) 3 (8%) 0.9
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Day of PMN engraftment, median days (range) 11 (9-14) 11 (9-14) 10 (9-14) 0.03
Day of PLT engraftment, median days (range) 14 (9-34) 15 (12-26) 14 (9-34) 0.008
Febrile neutropenia events, number of patients (%) 31 (50%) 16 (69%) 15 (38%) 0.04
> 1 antibiotics event, number of patients (%) 18 (29%) 9 (39%) 9 (23%) 0.8
Blood transfusions, number of patients (%)** 6 (10) 3(13) 3(8) 0.6
PLT transfusions, number of patients (%)** 55(93) 21 (91) 34 (94) 0.3

Abbreviations: IMWG, International Myeloma Working Group; Hb, haemoglobin; PMN, neutrophils; PLT, platelets; CTX, cyclophosphamide

* Day since the start of G-CSF. ** only in the 59 patients who underwent ASCT at the time of data collection.

B (p = 0.2). Median total collection volumes at the first
mobilization attempt were significantly higher in Arm A
(median 402 vs 301 ml, p = 0.016). The median
peripheral blood leukocytes azimuth value was not
different in the two groups (39.500 vs 37.400/mm?, p =
0.2) but it was reached after a significantly longer time
in arm A (11.0 vs 8.0 days, p= 0.003). In addition, the
median peripheral blood CD34+ azimuth value was
significantly lower in arm A (44.0 vs 98.0 CD34+/pl, p<
0.001) and it was reached after a median of 9.0 and 8.0
days in the two arms respectively (p=0.017). Among the
clinical and biological characteristics evaluated, the only
variables significantly associated with the inability to
perform a minimum PBSC collection in Arm A were
lower pre-mobilization counts of PMNs (p = 0.043),
PLTs (p= 0.009) and peripheral blood CD34+/ul
azimuth (p< 0.001) and delay in CD34+ azimuth (p=
0.05). Response to induction treatment (at least a partial
response / PR) was not associated with an increased
likelihood of collection (p= 0.7). Use of a higher 3.0
g/m? dose of CTX was significantly associated with the
probability of collection (p= 0.005), but not with the use
of rescue plerixafor (p=0.9). All the patients mobilized
after > 6 weeks since the last administration of
daratumumab and after a total dose of 3.0 g/m” of CTX
(12/36, 33%) achieved stem cell harvest at the first
attempt, without the need for plerixafor. The results of
multivariate logit regression analysis are reported in
Supplementary materials.

After a median follow-up of 21.2 months for the
entire cohort (IQR 14.8 —27.5), 62 patients have already
received at least one ASCT (64% in Arm A vs 91% in
arm B). After ASCT, median time of engraftment was

significantly longer in arm A both for PMNs (11.0 vs
10.0 days, p= 0.03) and PLTs (15.0 vs 14.0 days, p=
0.008). There was no significant difference between the
two arms in terms of events of dimethyl sulfoxide
(DMSO) toxicity (p= 0.9), infections requiring more
than 1 antibiotic (p = 0.8), erythrocyte (p=0.6) and PLT
transfusions (p= 0.3) and median days of hospitalization
(p = 0.2). Events of neutropenic fever were significantly
more frequent in Arm A (p= 0.04).

In our analysis, despite significantly lower median
values of PMN and PLT at the end of induction therapy
in arm A, no additional events of haematological and
even extra-haematological toxicity were observed with
the addition of daratumumab, confirming the safety of
combining anti-CD38 monoclonal antibodies with other
novel drugs.’ Slightly delayed engraftment and higher
frequency of febrile neutropenia after ASCT were
manageable and did not result in prolonged
hospitalization or in the use of multiple antibiotics,
differently from what was recently reported by other
authors.®’

Conclusions. Despite the low number of our patients,
the detrimental effect of daratumumab on stem cell
mobilization and collection is confirmed in our real-life
experience. However, the administration of higher doses
of cyclophosphamide, delayed from the last
daratumumab, seems to overcome these limits without
any additional use of plerixafor. Therefore, it could be a
safe and cost-effective strategy that need to be validated
in larger cohorts. Safety of ASCT after daratumumab-
based induction seems to be preserved without
additional concerns.

Mauro Passucci', Francesca Fazio', Jacopo Micozzi!, Manhaz Shafii Bafti', Giovanni Assanto', Alfonso Piciocchi?, Maurizio

Martelli' and Maria Teresa Petrucci.

! Hematology, Department of Translational and Precision Medicine, Sapienza University Policlinico Umberto I, Rome, Italy
2 Gruppo Italiano Malattie Ematologiche dell'Adulto (GIMEMA) Data Center, Fondazione GIMEMA Franco Mandelli Onlus.

Competing interests: The authors declare no conflict of Interest.

Correspondence to: Mauro Passucci. E-mail: mauro.passucci@uniromal..it

References:

1. Attal M, Lauwers-Cances V, Hulin C, Leleu X, Caillot D, Escoffre M, et
al. Lenalidomide, Bortezomib, and Dexamethasone with Transplantation
for Myeloma. N Engl J Med. 6 April 2017;376(14):1311-20.

https://doi.org/10.1056/NEJMoal611750
PMid:28379796 PMCid:PMC6201242

www.mjhid.org Mediterr J Hematol Infect Dis 2024; 16; €2024041

Pag.4/5



Stadtmauer EA, Pasquini MC, Blackwell B, Hari P, Bashey A, Devine S,
et al. Autologous Transplantation, Consolidation, and Maintenance
Therapy in Multiple Myeloma: Results of the BMT CTN 0702 Trial. J
Clin Oncol. 1 March 2019;37(7):589-97.
https://doi.org/10.1200/JCO.18.00685

PMid:30653422 PMCid:PMC6553842

Cavo M, Gay F, Beksac M, Pantani L, Petrucci MT, Dimopoulos MA, et
al. Autologous haematopoietic stem-cell transplantation versus
bortezomib-melphalan-prednisone, with or without bortezomib-
lenalidomide-dexamethasone consolidation therapy, and lenalidomide
maintenance for newly diagnosed multiple myeloma (EMNO02/HO95): a
multicentre, randomised, open-label, phase 3 study. Lancet Haematol.
June 2020;7(6):e456-68.
https://doi.org/10.1016/S2352-3026(20)30099-5

PMid:32359506

Sanchez-Ortega I, Querol S, Encuentra M, Ortega S, Serra A, Sanchez-
Villegas JM, et al. Plerixafor in patients with lymphoma and multiple
myeloma: effectiveness in cases with very low circulating CD34+ cell
levels and preemptive intervention vs remobilization. Bone Marrow
Transplant. January 2015;50(1):34-9.
https://doi.org/10.1038/bmt.2014.196

PMid:25222503

Dimopoulos MA, Moreau P, Terpos E, Mateos MV, Zweegman S, Cook
G, et al. Multiple myeloma: EHA-ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-upt. Ann Oncol. March 2021;32(3):309-
22.

www.mjhid.org Mediterr J Hematol Infect Dis 2024; 16; €2024041

https://doi.org/10.1016/j.annonc.2020.11.014

PMid:33549387

Hulin C, Offner F, Moreau P, Roussel M, Belhadj K, Benboubker L, et
al. Stem cell yield and transplantation in transplant-eligible newly
diagnosed multiple myeloma patients receiving daratumumab +
bortezomib/thalidomide/dexamethasone in the phase 3 CASSIOPEIA
study. Haematologica. 1 august 2021;106(8):2257-60.
https://doi.org/10.3324/haematol.2020.261842

PMid:33657786 PMCid:PMC8327738

Eleutherakis Papaiakovou E, Terpos E, Kanellias N, Migkou M,
Gavriatopoulou M, Ntanasis-Stathopoulos I, et al. Impact of
daratumumab on stem cell mobilization and collection, engraftment and
early post-transplant complications among multiple myeloma patients
undergoing autologous stem cell transplantation. Leukemia &
Lymphoma. 1 september 2023;0(0):1-8.

Kumar S, Paiva B, Anderson KC, Durie B, Landgren O, Moreau P, et al.
International Myeloma Working Group consensus criteria for response
and minimal residual disease assessment in multiple myeloma. Lancet
Oncol. august 2016;17(8):e328-46.
https://doi.org/10.1016/S1470-2045(16)30206-6

PMid:27511158

Wang Y, Li Y, Chai Y. Efficacy and safety of daratumumab in the
treatment of multiple myeloma: a systematic review and meta-analysis. J
Int Med Res. 25 august 2021;49(8):03000605211038135.
https://doi.org/10.1177/03000605211038135

PMid:34433331 PMCid:PMC8404651

Pag.5/5



