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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
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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 first 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 fitness 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 influencing the manufacturing process of CAR T cells in
patients with MM have not been sufficiently explored.

We performed a retrospective analysis of clinical parameters influencing both collection of autologous lymphocytes and the
subsequent manufacturing of idecabtagene-vicleucel with a special focus on T cell senescence, defined as loss of CD27 and
CD28. Furthermore, we focused on cell-compositions of collections resulting in out of specification (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 insufficient 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 bispecific antibodies whereas in 13/36 collections the unspecific
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 /ul (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 & and 2.1 (range 0.1-59.8) x10 &
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 bispecific 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 significantly higher with median 991 /ul (range 558-2968) compared to 448.9 /ul
(70.6-3616.0) ( P=0.002) and showed a trend for higher CD3+ yields with 38.9 x10 & (range 23.9-62.2) and 28.2 x10 & (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 & (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
x108 (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 influenced 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.
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