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Collection right component?

Sheykhhasan, et al. Cancer Gene Therapy 2024;31:667-686
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Collection right component?

Levine, et al. Molecular Therapy: Methods & Clinical Development Vol. 4 March 2017
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 Clinic

 Collection centers

* Processing facilities

e Manufacturers of
specific products



Apheresis

Method of obtaining one or more blood components by machine processing
of whole blood in which the residual components of the blood are returned
to the donor during or at the end of the process.

Reference

Guide to the preparation, use and quality assurance of blood components
European committee on Blood Transfusion

2023-21" Ed.
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Apheresis of blood components

Plasmapheresis

= Platelet apheresis
- Lymphocyte apheresis
- Stem cell (HPC) apheresis
- Monocyte apheresis

- Granulocyte apheresis
- Erythrocyte apheresis

Multicomponent apheresis

Transfusion August 2000



[image: image1.jpg]






T Cell Collection for CAR T-Cell Therapy ¥

All blood cells are different
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Apheresis equipment
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Fresenius Kabi

Haemonetics \
Terumo BCT

\

Centrifugal technigues to
collect the cells
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Separation in the centrifuge
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Centrifugal technigues

platelets

monocytes

granulp
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Red cells
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Separation in centrifuge belt
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Separation in centrifuge belt
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Separation in Amicus / Amicor system
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Collection of cells for cellular therapies = MNCs

CD34+ Hematopoietic progenitor cell transplant

CD3+ Source for CAR-T cell therapy
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CD3+ cells

CD34+ cells
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Plalalets
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MNC collections = T —cells / CD3+ cells

Color 0.5-1.5
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Apheresis prescription to get the right cell

» What cell?
v CD3+
v (&A+
v
v T
» What amount?

v 10%/kg or 10°/unit
V  ee————t B \/

* Which concentration?
v Concurrent plasma collection
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CAR-T cells
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CAR-T cell process

- Process of days - weeks

Sheykhhasan, et al. Cancer Gene Therapy 2024;31:667-686
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Risk Factors for CAR-T manufacturing failure

o — V — 4

/

CARLT I orec « poor cel growth —~
-T approva Apheresis « low cel viability
* low T-cel purity

N
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Apheresis prescription to get the right cell

» What cell?
v’ CD3+ (no need of mobilization)

e \What amount?
v 3 x10%/unit

« Which concentration?
v 100 mL Concurrent plasma
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Right cell? qugntitative
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Factors that affect CD3+ yield
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Lymphocytes

T-lymphocytes
B-lymphocytes

Normal range
Children 3,000 - 9,500 / uL
Adults 1,000 - 4,800 / L

27
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Percentage of lymphocytes of children and adults = CD3+

Population 0-3m 3-6m 6-12m 1-2yr 2-6yr 6-12yr 12-18yr >18 yr
53-84 51-77  49-76 53-/5 56-7/5 60-76 56-84 50-84
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CD3+ cell count - Age

3
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CD3+ cell count - medication prior to apheresis

If patient’s condition and disease status allow:

7 days
« Intrathecalmethotrexatea 3days
4 weeks . i cac -
8 K Therapeutic doses of » Short-acting
WEeKs » Donor lymphocyte steroids (especially cytotoxic/antiproliferative
« Clofarabine infusion completed dexamethasone) drugs (eg, HU)
« T-cell lyticagents * Pegylated asparaginase » Lenalidomide

! G
12 weeks 14 days Leukapheresis

+ Systemic chemotherapy

* Allogeneic cell therapy 5days
+ GVHD therapies (eqg, calcineurin inhibitors) Short-acting arowth factors
Special considerations: - Long-acting growth factors o 99
« Bendamustine and fludarabine: + Imatinib * Nilotinib
Washout 212weeksP . Dasatinib
« Alemtuzumab and ATG: - Ponatinib

Washout 26 monthse

» Blinatumomab®

Novartis Leukapheresis Reference Manual: Version G4.0



T Cell Collection for CAR T-Cell Therapy

Right cell? qualitative
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CD3+ cells
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Plalalets
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The right cell: Qualitative measures

» ENOUGH T-cells (industry must disclose target dose)

lymphocytes

* PURE (low monocytes; low granulocytes if
cryopreservation intended)
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The right cell: Qualitative measures

* BALANCED (approximately physiological) ratio between CD4 and CD8
» HIGH fraction of T-cells with immature phenotypes (Tn or Tscm)
« LOW fraction of Treg, of T-cells expressing immune checkpoints

« HIGH ,fitness”, proliferation capacity, healthy metabolic profile, healthy
mitochondria, ... (targets unknown)

Wang X, et al. Mol Ther Methods Clin Dev. 2021; Joedicke JJ, et al. Mol Ther Methods Clin Dev. 2021; Schultz et al. PNAS. 2022; Good, et al. Nat Med. 2022; Li X, et al. Curr Opin Hematol. 2019; Garfall AL
et al. Blood Adv. 2019; Singh N, et al. Sci Transl Med. 2016
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The right cell: Qualitative measures =
» Reduced T-cells, especially CD4+ T-cells’ i N

T T
healthy myeloma

 Excessive TCRyo T-regs which suppress anti-tumor responses?

 Attenuated proliferation capacity and effector function of T-cells of MM
patients?

CD45RA+
2 %07 healthy
8 & myelom
S 304 yeloma I _
&
Q 20 *
%
Z 10- .
1. Bergmann L, et al. Cancer Immunol Immunother. 1984;17(2):112-6. =
2. MaY, et al. Biochem Biophys Res Commun. 2016;480(4):594-601. X 0

3. Zelle-Rieser C, et al. ) Hematol Oncol. 2016;9(1):116. O'h Zéllh
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Emily Whitehead

https://www.chop.edu/news/emily-whitehead-first-pediatric-patient-receive-car-t-cell-therapy-celebrates-cure-10-years
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Quality in a chain

Clinic (pre-CAR-T-transplant)

Collectior

Processing Facility

Clinic (post CAR-T-transplant)

https://www.gfactueel.nl/de-zwakste-schakel/
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In summary for CD3 collections

For Optimal CD3+ cellular collation by apheresis

» Precise prescription

o Collection with the correct color

» Reconsider the CD3+ collection timing in the patient's journey

o Collaboration between all departments

« More data and research is needed for the effects of apheresis on the cellular
product
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