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711.CELL COLLECTION AND PROCESSING

Apheresis for Production of Chimeric Antigen Receptor (CAR) T Cells in Patients with Multiple Myeloma - Clinical

Factors, Cell Composition and T Cell Senescence

Vladan Vucinic 1, Janine Kirchberg 1, Mandy Brueckner 1, Patrick Born 1, Luise Fischer, PhD 1, Enrica Bach 1, Nora Grieb 1,
Simone Heyn 1, Christina Kloetzer 1, Klaus H Metzeler, MD 1, Sandra Hoffmann 1, Carmen Herling, MD 1, Marco Herling 1,
Georg-Nikolaus Franke 1, Sebastian Schwind, MD 1, Song-Yau Wang 1, Madlen Jentzsch 1, Uwe Platzbecker, MD 2,
Maximilian Merz, MD 1

1Department of Hematology, Celltherapy, Hemostaseology and Infectious Diseases, University Leipzig Medical Center,
Leipzig, Germany
2University Leipzig Medical Center, Leipzig, Germany

Chimeric antigen receptor (CAR) T cells have been proven as a highly promising immunotherapy for patients with multiple
myeloma (MM). Apheresis of autologous CD3+ lymphocytes is the �rst pivotal step in the production process of chimeric
antigen receptor (CAR) T cells. Repetitive activation of T lymphocytes can affect the qualitative properties, i.e. the �tness of
CD3 cells leading to progressive loss of expression of the costimulatory receptors CD27 and CD28. CD3+27-28- cells are
non-proliferating memory, senescent cells. In that regard, the factors in�uencing the manufacturing process of CAR T cells in
patients with MM have not been suf�ciently explored.
We performed a retrospective analysis of clinical parameters in�uencing both collection of autologous lymphocytes and the
subsequent manufacturing of idecabtagene-vicleucel with a special focus on T cell senescence, de�ned as loss of CD27 and
CD28. Furthermore, we focused on cell-compositions of collections resulting in out of speci�cation (OOS) events during CAR
T cell manufacturing.
Between January 2022 and January 2023, 36 lymphocyte collections of 32 patients with relapsed/refractory (r/r) MM were
performed for subsequent CAR T cell therapy with idecabtagene-vicleucel. All collections were forwarded for further man-
ufacturing without prior cryokonservation. 9 (25%) collections resulted in OOS; 7/9 resulting in insuf�cient proliferation or
expansion of T cells, while 2/9 showed a microbial contamination during the manufacturing process after viral transduction
for CAR generation.
At apheresis, the patients were a median 63 (range 39-75) years old, 12 (38%) were female with median body weight 79 kg
(49-103). The patients had a median of 7 previous treatment lines (range 3-13) and 15/36 collections were performed at partial
remission or better. 8/36 collection had prior exposition to bispeci�c antibodies whereas in 13/36 collections the unspeci�c
positivity for cytomegalovirus (CMV) in polymerase chain reaction (PCR) was detected. The collections were performed on a
Spectra Optia cell-separator by processing median 3x total blood volume.
CD3+ cells in peripheral blood (pB) were median 513.9 /µl (range 70.6-3616.0).
The collections showed a median CD3+ yield with 29.8 x10 8 (range 4.9-171.6), with CD3+4+ and CD3+8+ yields 10.6 x10 8

(range 1-663.4) and 16.3 x10 8 (range 3.2-121.2) respectively, resulting in median CD4:CD8 ratio of 0.6 (range 0.1-2.6).
The median yields for CD3+27+28+ and CD3+27-28- cells were 14.8 (range 2.3-88.8) x10 8 and 2.1 (range 0.1-59.8) x10 8

respectively.
Noteworthy, OOS events were more common in patients with detectable cytomegalovirus replication at apheresis ( P=0.037)
with a trend for prior exposition to bispeci�c antibodies ( P=0.086). In contrast, the collections with OOS did not differ re-
garding patients’ age ( P=0.498), sex ( P=0.442), body weight ( P=0.364), number of previous treatment lines ( P=0.185) or
remission status at apheresis ( P=0.443).
In OOS collections, CD3+ cells in pB were signi�cantly higher with median 991 /µl (range 558-2968) compared to 448.9 /µl
(70.6-3616.0) ( P=0.002) and showed a trend for higher CD3+ yields with 38.9 x10 8 (range 23.9-62.2) and 28.2 x10 8 (range
4.9-171.6) respectively ( P=0.096).
Interestingly, OOS products also had higher median yields of CD3+CD8+ cells with 28.1 x10 8 (range 12.2-52.3) compared to
15.3 x10 8 (range 3.2-121.2), ( P=0.046) and showed a trend for lower median CD3+CD4+ yields with 9.1 x10 8 (range 3.8-11.9)
compared to 11.4 x10 8 (range 1.6-63.4), ( P=0.071).
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Median CD3+27+28+ yields in OOS and successful manufacturings were 9.7 x10 8 (4.7-26.0) and 17.0 x10 8(range 2.4-88.8)
respectively ( P=0.030). OOS events yielded with higher median CD3+27-28- with 17.8 x10 8(range 0.2-46.1) compared to 1.4
x10 8 (0.1-59.8), ( P=0.031).
We observed a negative prognostic role of CMV replication as well as of senescence of
T lymphocytes on the manufacturing process. In contrast, a successful manufacturing was not in�uenced by patient age, sex,
remission status at apheresis or number of previous treatment lines. Further analyses are required to determine measures ap-
propriate for further optimization of autologous lymphocyte collections and improvement of collection outcomes in patients
with MM.

Disclosures Vucinic: Abbvie: Honoraria; Takeda: Consultancy, Honoraria; MSD: Consultancy, Honoraria; Sobi: Honoraria,
Other: Travel/Accommodations/Expenses;Amgen:Honoraria;AstraZeneca:Honoraria; Janssen:Honoraria;Gilead/Kite:Con-
sultancy, Honoraria;BMS/Celgene:Consultancy, Honoraria, Other: Travel/Accommodations/Expenses;Novartis:Consultancy,
Honoraria. Heyn: Janssen: Honoraria. Kloetzer: Janssen: Honoraria. Herling: Mundipharma EDO, Janpix, Novartis, Roche:
Research Funding; Abbvie, Beigene, Janssen, Stemline, Takeda: Consultancy. Jentzsch: Novartis: Honoraria; Amgen: Hono-
raria; Blueprint Medicine:Honoraria; P�zer:Honoraria; BMS:Honoraria; JAZZ:Honoraria. Platzbecker: Janssen Biotech:Con-
sultancy, Research Funding; Syros: Consultancy, Honoraria, Research Funding; Merck: Research Funding; Jazz: Consultancy,
Honoraria, Research Funding; Takeda: Consultancy, Honoraria, Research Funding; Celgene: Honoraria; AbbVie: Consultancy;
Curis: Consultancy, Research Funding; MDS Foundation: Membership on an entity’s Board of Directors or advisory commit-
tees; Silence Therapeutics: Consultancy, Honoraria, Research Funding; Servier: Consultancy, Honoraria, Research Funding;
Geron: Consultancy, Research Funding; Novartis: Consultancy, Honoraria, Research Funding; Bristol Myers Squibb: Consul-
tancy, Honoraria, Membership on an entity’s Board of Directors or advisory committees, Other: travel support; medical writing
support, Research Funding; Amgen: Consultancy, Research Funding; Fibrogen: Research Funding; Roche: Research Funding;
BeiGene: Research Funding; BMS: Research Funding. Merz: AMGEN, TAKEDA, BMS, JANSSEN, STEMLINE, ROCHE: Hon-
oraria.

Figure 1

https://doi.org/10.1182/blood-2023-182222

3522 2 NOVEMBER 2023 | VOLUME 142, NUMBER Supplement 1 ABSTRACTS

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/142/Supplem

ent 1/3521/2183661/blood-123-m
ain.pdf by guest on 16 M

ay 2024

https://doi.org/10.1182/blood-2023-182222

