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The number of patients treated with CAR-T cells is increasing

Number of CAR T-cell treated patients registered in thy
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Source: EBMT Aegistry. February 2025 Date of (planned) cell infusion *2019-2021: no distinction was made between other indication and myeloma

https://www.ebmt.org/registry/data-collection-car-t-cells
Passweg JR BMT 2025
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CAR-T procedures by year (h=1580) in Italian centres
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Market authorization for CAR-T cells in EU

co1e Lsocabtagene N

- Brexucabtagene maraleucel (Breyanzi®)
Tisagenlecleucel autoleucel for DLEC_L. PMLBCL, FL
(Kymnah®) for B-ALL (Tecartus®) for (3B) 3" line
and DLBCL 3" line MCL 3 line Kymriah® for FL 3" line

Axicablagene Idecabtagene Yescarta® for FL 4™ line
ciloleucel vicleucel Yescarta® for
(Yescarta®) for {Abecma®) for D:;B_CLW HGBCL
DLBCL 3" line MM 4" line 2™ line Breyanzi® for
— — _ DLBCL, PMLBCL
2" line
Ciltacabtagene
autoleucel
(Carvikty®) for
MM 4" line

Figure 1. Overview of CAR T cells granted with marketing authorizations (MA) in the European Union by January 2023, including extensions of their MA. BECMA,
B-cell maturation antigen; FL, follicular lymphoma; HGBCL, high-grade B-cell lymphoma; MCL, mantle cell lymphoma; MM, multiple myeloma; PMBCL, primary mediastinal B-cell
lymphoma.
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CAR-T Proghuct

Different protoc

g among companies

Shipping Container
Table 1
Summary for product-specific MN
Product Ejymiiahy Labe faaied for paoceding m €BE, ITs (Wiesk batcre and day of collec- Carvykti (ciltacabtagene
(Tisagenk bazsissamime skl autaleucel)
Compam Movartis Coliection based on 5
Collect 1.5:10" D34 cols. | | ALC (low =2 colacion dams) | | ALC > 5 Process y [l Collect 60 125100 WEC, Janssen [jofinsan and
- ALC (igh= 23 T8V} ALC 2 Progess £ (s evirieseam 1x10" WHC Johnzon)
‘Web site warw. N - W Janssen.com
[ Vst of panend in kg #nd colcmion goal
Commerdial or trial Commerc ‘Commercial
Product code. A H
Shipping container Callection Labels. of ‘Credo cube delivered
1p stomed morming of collection
Shipping point Cell thera Apheresis
Labsneeded for ~ [DTs, Ry "0 Vo 1o proces ddmyof OB
i
Collection based on ALC {low 3+ cells 1&3&8—11!10’“‘“’.‘.
High 2 paama vokame in procct mimimum 1 = 10" WEC
‘Collection labels antainer ‘Coenes in shipping container
Volume to process  Based on Based on Target
Collection Preference i
Plasma volume None Collection amount 18 Kene
[ Mas product amount 450 mL
Collection Collect He - Collect Het 2-3.5%
imstroctions '-
Anticoagulant ]. ey
Anticoagulant AlD=A m ALDwA, may use Heparin)
Hepari ACDA mis:
—Te i — T T
imstructions Flowr Cy Lo g | Stan and Stop times from Apheresis Machine | Ismtrmmﬁumemmnu:armn |:t.mm instructions and
- er dorumenting
Tubing left on Sinches,. .’ leave bulbs  PerInstitutional S0P
product LT —, tubing
Collection times Start and machine Start and stop from machine
machin go: ' Loave 5 inches, Do not strip tubing Jedve Dammu&-h‘ Pew colbection Sarip ubing, remave bulbs,
remeve bl i and 13 inchas e bl 443 inches Sinches
Documenting EME, Pap - Wieh site
colledtion per S0F I
Packing Cedl thera Ihitiols pager Forms, S0 in prodct bow, Some on fromooms  Weh site
instructions Bacurnernarse cunside of shipping containar, seme smailed shipping
Final Instructions  Report oo <000, ! T werify # with  Courier to pick up

deviabi

H = 3
| Couier to pick up, verity patient number at pick-up
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Guide to the quality
and safety of

TISSUES AND CELLS

The EBMT/EHA
CAR-T Cell

FACT-JACIE Intermabonal Standards
o HEMATOPOIETIC
CELLULAR THERAPY

Product Collection, Processing, and Adminisiralion

EIGHTH EDITION 8.1
Hetmana Einsele
Edditors

JACE®)

foct :

(> EHA==
e @ Sprioge

- Official Journal from August 2027 EN

of the European Union L series
Guida

all’applicazione degli Standard minimi f ; - =

per le attivita di raccolta delle cellule 1024,1]958 17.7.2024

terapeutiche d ngue periferico

REGULATION (EU) 20241938 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of 13 June 2024

on standards of quality and safety for substances of human origin intended for human application
and repealing Directives 2002/98/EC and 2004/23[EC
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The right start is the foundation of successful therapy

aC
f 1 ool T
R ’ a NGS *
' , alS ha
» Quantity of cells collected (CE) ethodo“?g{;un\ At o1 cell
~ CGS‘ ;ﬂpat‘ems \f\' d of auto\og
‘\',GC d In ar\
p‘te Orte Ua\ ity
>Qua|lty of Sta' fa \\Ure reio the Poir(qq\aS\%“-pOS|t|on)
therd
. Uted deeﬂe
attrio e



%LM_SSE@?L” XIX Congresso della Societa GITMO - RIUNIONE NAZIONALE GITMO

Leukapheresis/apheresis

T cell modification with viral
or non-viral vector

CAR-T cells bind
tumor cells, leading
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e Managing leukapheresis in adult and

peretith pediatric patients eligible for chimeric

Secommendation antigen receptor T-cell therapy:
suggestions from an Italian Expert Panel

Table III - Panel’s suggestions for the management of special case

Special case Panel’s suggestions
" . " . + Postponeleukapheresis by >7 days
Table II -Phase I1: the work-up to be completed on the day of blood collection, with the panel’s suggestions « Traashidlin of somcentrabid RBCS oe PiTe
. Panel’ ti if needed
b P $sugge Low lymphocyte count | Plan a large volume apheresis
+ Informed consent for leukapheresis + To be obtained before every collection + Perform fn:lﬁnlt harvests to be
cryopreserve
=+ Pre-collection blood test Peripheral blood h tric p ters with differential MNC count, X the immunophenotype before cell
ANC and CD3+ counts; coagulltmntests electrolytes (Ca/K/Mg) g h:““ : 'L : °g| - °t’p' e
e — . blastosi rvestmg esides blood tests
+ Biological qualification of the product + Check the validity of the infectious disease tests and additional tests - + Adjust the number of volumes to be
required by local regulations processed
« Calculation of the volume to be processed « Product sampling during collection » Avallability of trained staft
« Central venous access preferred
+ Possibility of using different cell separators and validated | - Protocol with low extracorporeal volume preferred in smaller children Pediatric population + Blood priming (mandatory for patients
<25kg weighting <25 kg)
- -~ - - 2 - S ————— — - « Anticoagulation with ACD-A + heparin
+ Management of anticoagulation and citrate toxicity « ACD-A+ heparin (if there is no contraindication) in pediatric population; use « Sedation in the case of lengthy procedure
of activated clotting time device (for real-time monitoring)
« Management of interruption/CVC in emergency situations + CVC team immediately available in an emergency covi thresd and local and institutional requirements
- - S— o « Possible cell factory risk assessment
« Possibility of a second collection » Check cell factory slot availability request
MNC: continuous mononuclear cells; ANC: absolute neutrophil count; ACD-A: acid citrate dextrose solution A; CVC: central venous catheter. RBCs: red blood cells; PLTs: platelets; ACD-A: acid citrate dextrose solution A;

EBMT: European Society for Blood and Marrow Transplantation.
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Set of leukapheresis collection influences lymphocyte yield
and product manufacturing

v’ Collection efficiency (CE): collecting enough T cells

ety
% srient ot
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CE is used to estimate the volume
to be processed to achieve the
target dose of T-cells

4

Equation 1. Calculating Estimated Minimum Total Blood Volume to be Processed®

Estimated 1x10° (cellsy
minimum
blood volume =  Collection x  Peripheral CD3*  x 108 pLL
tobe efficiency® lymphocyte count
processed (L) (cells/uL)
Collection efficiency 1 (CE1) g Total prodtrcttarget cells £
(pre-PB target cells/ L. + post-PB target cells/ul) x Blood volume processed (inml)
2
Collection efficiency 2 (CE2) Total producttargetcells
STl x Blood volume processed (inmL)
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A guide to the collection of T-cells by apheresis for ATMP

manufacturing—recommendations of the GoCART coalition

N Worel ot 3

Table L Shows the characwmestics of the most commonly wiad aphemds plaforms for collection of und Tmulated leulo oyes X Staning materal
frtha CAR-T coll mawuSautng
Apheresis device Amicus™ Spectm Optia” Spectra Opta”
Aoheresis pluform MNC CMNC MNC
Callecion techrique In cycles with ¢ Continuoudy N Cyces with ConEnu ous
Bhood fiow After estabizhmeret of e Bhood fiow
Valume of cycles dessrmined by interf e Dga colls e Tanget coils 3 concenXedin 3
e pedphenl blood WBC count. continuoudy colected in the collecton chamber urel 3 RBC
MNC: 2% isolased and callacton bag inerface can be san sor mecogrizes 3 spll over of
by an dapted by cranging the coll. The chamber is han fluthed
process. and pestadicaly collecton prof aence. wh plazma ingo the
Tandered to the el colleczon bag.
collecion bag while plateiets ae A complately filed chamber can
retumed D the patient haold approimatsly 3x 107
B3 Table 1. continued
Apheresis device Amicus™ Spectra Optia” Spectra Optia’
ne Apheresis platform MNC ¢MNC MNC
:‘; Spedal considerations in Indifferent to WEC within typical In patients with high leukocyte Not best suited for patients with
patients with ALL/blastoid MCL  range (however not best suited for  counts: >15.000-20.000 leukocytes/ul.

patients with >15.000-20000
leukocytes/pl).

Collect with the leukodepletion

platform
Risk: high blast-contamination

in apheresis matenial can impair

Spedal considerations
blood counts

Maximum blood flow rate limited

Apheresia device
Apheress pladorm

Product valume

Pocadue tpedhc saengs

Anzanaguazon

Addtoral paoma

Procadue mixed spacifc

Haemoglobin 28 g/dl recommended, platelets 220000/ in adults (250 in chilghen) T-gol
recommended for CAR-T apheresis according to EHA/EBMT guidelines [{7)

Relatively high extracorporeal
volume compared to other

platforms

Potentially high collection
volume (depending on
collection pump speed).

(paediatric patients), low
collection volume.

less total volume processed per
time where frequent chamber
flushes are indicated.

for contret with
2l three platorme

Optimizing cell collection is
recommended to obtain enough
T cells for manufacturing

Amicus™
L

Depend: on number of cyches and
plawma volume uwed for fluthing
Te collection Bne.

DeQut setsngs of offtet volumes
for MNC 2.3mi and RBC 6.5mi

« Flamlets <300x 10%1: Of s for
MNC 15 mi, RBC 65 ml

« Plamlen 2300x 107 Offuet for
MNC 23 mi; RBC 65 mi

Produs volumne dependent on
ramber of cycles

ACDA 1:12

CAVE Hepasn only poscbie if
accepted by e CART
manscRra.

In ganaral yes, ©© diue the

collectad MNCs and mach at
rrinioum 100m of product
Lower plateia loss and lower
plasia contamnaion of the
collectad produc

Spectm Optia”
<MNC

Specira Opta”
NG

Dapandt on procedy e time and

callaczon flow ate

Collacson prdaence ((F1
CPis s and adjusied by the
opeatr © xhiove 3

walmon colour In the ¢ Ene
(10 with OF )

Colagram. etimate 3 Mt 2%
Deawaen 12t and Ind colowr
from the right.

ACD-A irizally 1:12 n caxe of
393mQaes tempor atly <112

D dk on numbar of Cycles and
wolumne used for chamber fuzh
ot produt wiume thoud be
220mi).

Cramba flush and chase seTings
Defaut volume 6mi
Number of fluthes deponds on
Qget aedl coure and bkood
walume processed

ACDA iritally 1:12 jn case of
aWgege: wmpoaly <112

possitie) possibie)

CAVE Hepan: only pocsible I CAVE Haparin: ondy posshile if
accepied by the CART aceptad by the CART
manubaue manuauer

Dapandt on CART Dapends on CART manutactrers
m 3 d‘. &

e T

enTes with both coliecson
platfoms of Specta Opea®
Congider patent variablies (TBV,
tamet coll count, dinkaal
gruxion) and expedence of the
O PO

et with both calleacton
platforme Specya Opela®.
The MNC platiorm could be
prefermed I small paedatic)
patents, In patent with taget
ol populxion <1000 caliai)

and In pa whae
matemat<aly no mare han
1 fluth cydehouwr it expacnd
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Tran i s s Cebkad Therogsy 28 ROE2) 35t - 25,07

Transplantation and %
Cellular Therapy J:Aj‘_slc_-r

T P —

Optimizing CD3+ CE

Full Length Aricle

.
Retrospective study 249 pts [y i o v o tmprove tcanconcon
Chimeric Antigen Receptor T Cell Therapy

Tomoyasu Jo*", Satoshi ¥oshihara®™®, Asuka Hada', vmwuhAral"“ . Toshio Kitawaki®,

Junko Ikemoto”, Hitoma Onomota’, Hiroki Sugiyama®. Kyoko Yoshihara™, Narsuno Obi',

Heiko Matsui’, Norimi Niwa®, Yoko Makagawa®, Junya Kanda®, Tadakazu Kondo®, Satashi Sal-

Itaru Kato®, Hidefumi Hiramatsu®. Souichi Adachi’. Junko Takita™=, Alifumi Takasori-Kondo™'
. . 1 Miki MNagac®

Ooldel ws

Univariate and Multivariate Analyses of CE2 for CD3" Cells

TNC Variable Univariate Multivari
’ Coeffident asxa PValue Coefficient 95X C1 PValue
Age 034 —081to.148 56 -097 -346t0.153 M
_ Sex (female vs male)” .889 732101.079 23 989 81510 1,199 o
. . | Bodyweigh .159 - 07610 394 18 326 -06110.713 .10
effici [mssceacnegr e Zdioizel = T IR -
Hgb level 272 —A408t0 952 A3 923 249 10 1.597 <01'
CD3" cell count 225 -324t0-.126 =01' -238 -333t0-.143 <01
I Y TP T T T T
. LDH level =111 —267 to 045 16 -.081 —=222t0.059 25
No in “empues, .. N -
£
Q Q 2109_
Pre-procedure CBC associated eithe ;
[
B
or decrease of CE1 3
g

20 1

CVC associated with lower CE1 of ct .. o w0

Estimated CE2 for CD3" cells (%)

C|d Figure 2. Comelation between actual CE2 and estimated CE2 of (D3 cells.
Axes are logarithmic.

Table 4
Predictive Value of Estimation of CE2 for CD3" Cells
Actual (B2 Estimated CE2 Tota
<508 =508
Shi PA 2020 50% 31 (72.4) 13(16.5) 14 (315)
50 827.6) 66(£3.5) 74 (68.5)
Total 29(1000) 79(100.0) 108(100.0)
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Leukapheresis and CE

» Continuous or two chamber programs demonstrated similar cell recovery after
cryopreservation and thawing for manufacturing T cell and dendritic products

» Increased blood volume processed/flow rate may be associated with higher CE and
granulocyte, platelet and red cell contamination

» Volume to process prediction algorithms minimize volume processed to reach the
target cell product yield

» Older age, AML, lower Hb and high plt count are associated with low CE

Pfeiffer H Transfusion 2018

Constantinou VC Transfusion 2019

Chen J Transfusion 2019 Importance Of Center effect

Tuazon SA et al Transfusion 2019
Ceppi F Transfusion 2018
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The right start is the foundation of successful therapy

» Quantity of cells collected (CE)

4 ™
» Quality of starting material (cell composition)

G J
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CAR-T cell therapy: failure and open questions
CAR-T failure in 15% to 40% ALL, > 50% of patients BCL

Antigen
loss or down-
modulation

Severe CRS

Solid

tumours

CART cells
do not expand T cell persistence
(in vitro or in vivo) invivo?

CART cell Shah & Fry Nat Rev Clin Oncal. 2019
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v
v
v

Factors influencing clinical response:
the importance of T-cell fitness

Previous treatments
Disease status
Patient age

v
v
v

Cell number (CD3+)
Populations/phenotypes

Intestinal microbiota

v' |high-burden disease
v" T-lymphopenia

v' chemotherapy

v/| systemic inflammation

LKF quality

("> T-cellfitness
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CErEELIE
ATION AND CORD

Managing leukapheresis in adult and
SRt pediatric patients eligible for chimeric

Fecommendation  antigen receptor T-cell therapy:
suggestions from an Iltalian Expert Panel

Giovanna Leone', Valentina Baldini*,

Stefania Bramamt®, Roberto Croechiolo®,

Salvatore Gattillos, Stefano Ermini®, Valeria Giudice?, Ivana Ferrero®, Tiziana Moscaro®,
Raffaella Milani*, Maria Gozzer®, Nicola Piccirillo, Cristina Tasse*, Valter Tassi®,

Paola Coluccia™

AT & T LG WU R W BT LTI RIELEI B IUTE S BRI FE30S

Work-up

Reference facility

Expert Panel's suggestions

Eligibility for CAR T-cell therapy
. llodinl hishrrandp«ioﬂnlm status

+ Hematology/oncology within the CAR
T-cell unit

+ Referto EBMT-JACIE recommendations™
« Referto AIFA eligibility criteria™®

Pdilntsﬁhmybrm

« Timing for patient ider | « Authorized aph is collection center in | « Referto EBMT-JACIE recommendations®™
organizational/logistic issues for p:ﬁonu cooperation with authorized lab i + Preliminary patient evaluati
from different centers) + Anesthesiologists/CVC team » Establish protocols at each site, defining the

« Previous therapi g lymphocytopeni: timeline for sharing information between
or with lymph fitness; clinicians and apheresis specialists (30 days)
consider wash-out from clu-uhﬂw lnd « Hub-spoke network
corticosteroid treatment + ldentify a coordinator

« Blood and coagulation tests; lymphocyte + Adopt less stringent cut-off values for blood tests,
count and immunophenotype with alerts

« Infecti timing for + Distinguish the different trends in blood
before the procedure parameters by age and disease

» itant therapies (e.g., ACE inhibit + Qbtain pre-apheresis values of MNC, lymphocyte

and possibly CD3+ cell counts
+ Checkif HTLV testing is requested for anamnestic
criteria andfor cell factory request

Only in selected coses

= Inthe context of a hub-spoke model, the reference
site should indicate the future regimens affecting ]
lymphocyte quantity and quality

« Patients with lymph : before ¢ ing a
salvage therapy

« Patients with ALL: in high- risk patients based
on age (18-25 years) and with unfavorable)
ptognosdc characteristics at baseline; after an

tisfactory result following minimal residualll

desease assesstement, at the end of the first
consolidation therapy, and as a bridge before

=i ||
1

100

Neuroblastoma (=)

Rhabdomyosarcoma (=)

I

2 3 4 5 67 89
Cycle of

Ewing sarcoma ()

0123 4567 89

100

Legend for all graphs
I Fail (<2-1old)

I Indeterminate (2-5-fold)

Il Pass (~5-told)

transplantation
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Leukapheresis cell composition and CAR-T manufacturing

Mo in LKF interfere CAR-T cell manufacturing

by engulfing and digesting cellular
constituents and reduce viable CAR-T cell

o Transduction or Sl v
transfection of CAR O
genetic construct ) o ! o T-cell enrichment
4 .
3.

o T-cell activation .

v Product quality:

* high lymphocyte purity
* |ow RBC content

* Low PLT content

* Low Mo content

Unsuccessful manufacturing =7% ALL, =25% NHL
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High monocyte in LKF products negatively impact response and PFS of
CD19—targeted CAR T-cell therapy in patients with lymphoma

Monocyte counts and transcriptional features at leukapheresis predict

survival of patients with lymphoma receiving CAR T cells

+ A 4-gene transcriptional signature in leukapheresis products of patients with LBCL treated with
anti-CD19 CAR T cells predicts PFS and is the result of increased monocytes

Days after infusion

2 l2 100 median PFS:
SIGPe SIG™e 75 not reached s
e SIG
e MS4A4A =3
CD86 E 50 median PFS:
‘ > EEE chies "= g SiGH
. D SIGLECS
- g 0+ ™ T T T T
Leukapheresis pre CAR T EREE 0 200 400 600 800 1000
a o oo o

* The combination of high circulating absolute monocyte counts and the 4-gene signature identifies
patients at very high risk of progression

-2 2
| 4-gene signature l i

* at leukapheresis 75

L J) [ | | MS4A4A

T P Y \* + CD86 — 50
\J' d W= CD163 2%

Cm SIGLECS P<Os
S —=
an

median PFS:
209 days

median PFS: 32,5 days
high-AMC/SIGP

low-AMC/
SIGFe

PFS (%)

PB monocytes (AMC) - 0 T T T
at the time of leukapheresis 2 2 a 2 a @ 0 200 400 600 800 1000
Days after infusion

Conclusion: This study proposes a new predictive model valuable in prognosticating
durable responses of patients with LBCL before CAR T manufacturing, and suggests the
important role of the myeloid compartment in shaping immune responses prior to CAR T infusion.

« Combining circulating
absolute monocyte
count and a 4-gene
monocyte signature at
leukapheresis predicts
PFS of LBCL receiving
CART cells.

* Monocytes depletion
from apheresis
products could result
in improved outcome
of patients with R/R
LBCL receiving
CD19-directed CART
cells.

Carniti C et al. Blood Adv, 2024
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Cytotherapy 24 (2022) 869878

Contents lists available at ScienceDirect

International Society

CYTOTHERAPY [SCTwe- Less differentiated LKF product

Cell & Gene Therapy®

e pomeses shows more durable engraftment than

Review article

Leukapheresis guidance and best practices for optimal chimeric antigen m h igh Iy d iffe rentiated prOd uct after CAR'

Check or
Ui

receptor T-cell manufacturing

Muna Qayed"*, Joseph P. McGuirk?, G. Doug Myers®, Vinod Parameswaran®, T l n fu S l 0 n

Edmund K. Waller”, Peter Holman®, Margarida Rodrigues’, Lee F. Clough®, Jennifer Willert®

SUCCESSFUL (higher median) TERMINATED (higher median)

| T cells SENT Mere maure
TEH?K . A mire diarantiatnd

—— Less maure
RED3e, inc L [PyT—

agn

—————— Acirighan
Tolal nimber

GD3+, inc. aph (] Cell population
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Response to CD19 CAR-T is associated with % T naive/early memory
cells in the LKF

A c
3 d [
z _ CR PRy, PR NR Exy P= 00043 _Poe2t3.
i 3% P E—— ey 100 — il
5 2 g ] 1| Earty momory T cot o . °
i, B mjm Nonexhausted T cell e §
B - | | Naive vs. activated T,2 Co4* T cell § 0 4 204
Unstimulated vs. stimulated memory T cell ] 8
TR e r 2 5 = S e % % || Resting vs. bystander activated CD4* T cell g 50 ¢ 5 o]
COB T calts in apheresis (%) CLRT+CD45R CCRTSCIMSRE Corventional vs. eflector memory T cell 5 i
Tl s 09 Tt i aphornss 04 ] Multpotent vs. progenitor CO4* T call =100 404
Memory vs. effector CD8" T cell Late Etfector
. Exhausted vs. effector T cell memory 150 L ] =
] Exhausted T cel CRY PANR CR‘ ANR
] Activated T,2 vs. naive CO4" T cell ‘ :
Stimulated vs. unstimultated memory T cell P=0.0064 P=0,0002
1 Glycolysis = Exhaustion -
= Giyoolyss high 100 hgh 100
| Hypoxia
Effector vs. memory CO8" T cell » o
. o soposs g ® 8¢ §
o 20 D 80 ] :
CLRT+(OASRA+ -
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Figure 4. The pmport-ion of T cells with a more juvenile phenotype in the apheresis

material directly associates with a lower product doubling time. Association bE‘T\'-'EEITI T-cell SO mme rmeyer D ‘ et al . Le U Ke m | a 2 O ,1 5

phenotypes in apheresis material pre-gated on live CD45" cells and product phen (A-C) or

product doubling time (D-H). Spearman’s correlation was used to calculate R and P values. S|ngh N, et al SCIeﬂce TFaS| Med 201 6

Locke FL Blood Adv 2020
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Early memory

CD45RO - -

CD4a5RA + + +
CCR7 + 2
CDa2L 4 + +
coz7 + + + +
ch2a + ? + +
D31 +- , +- +
CD95 - ? +- +
CD4ad - ? + ?
CXCR3 +- +- +
CDblla - +/- ? +
CD122 2 ? +
D127 + T + +
TCR diversity + +- + +-
Effector - + + +
functions

Proliferation +/- +- ? +

potential

+/-

+/-

+f-

-
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TSCM are stable during ageing

Ch4 cos
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(Ages: 20-60 years) (Ages: 20-60 years) a TSCM

Immunosenscence m “ Immunosenscence
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Teell Adipocyte Thymic
Absolute numbers stromal cell Absolute numbers

Fig. 3 The number and percentage of T cell subsets change with ageing. a; ¢ Subjects were divided into 3 groups according to three distinct T
cell phases: memory generation (ages: 0-20 years, n = 19), memory homeostasis (ages: 20-60 years, n=41), and immunosenescence (ages:over 60
years, n=32). a The overall lengths of the bars indicate the absolute median count of the CD4 populations in the three phases according to our
data. The different parts of each bar represent different T cell subsets, and the median percentage of each population is written in their
respective position. b Schematic diagram of the ageing contribution to the decrease in T cells and thymic stromal cells and increase in adipocyte
in the thymus. This process was accompanied by the accumulation of CD28- and CD95+ T cells in the peripheral blood. ¢ The overall lengths of
the bars indicate the absolute median count of CD8 populations in three phases according to our data. The different parts of each bar represent
different T cell subsets, and the median percentage of each population is shown in their respective positions
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Typical release criteria for CAR-T cell products

Release assay

Target Test

WViability

(measured before
cryopreservation)

Identity

(ensure correct labelling of
product)

Purity
(free from exogenous
materials)

Microbiological sterility

Stability

(integrity and functional
activity during storage and
after thawing)

Usually >70% wiable

CAR expression

CD3 expression

Endotoxin

Dynabeads

Other relevant contaminants including cytokines,
TransAct, serum

Bacterial stenility (to include aerobic, anaerobic and
fungal tests over minimum incubation of 10 d)
Mycoplasma testing

Preserved transgene expression, viability and func-
donality demonstrated after a perod of crvostorage
{required for regulatory approval of manufacture
process; prospective collection through the study)

Vital dye (trypan blue)

Flow eytometry/7-Aminoactinomycin stain

Flow eytometry for CAR protein andfor marker
gene/protein

Confirmation by assessment of Viral Copy Num-
ber using PCR

Flow cytometryCD45+/C D3+ stain

Extended phenotyping for other cells (B cells/
monocytes/NE cellsf T34+ cells

Endosafe rapid testing device

External accredited laboratory endotoxin test

Valhdated morphology assay to < 100 beads per
3 x 10° cells

Quantitative assay where necessary
Demonstration of effective depletion by washing
steps/dilution where necessary

Bactec (Becton Dickinson)

BacT/ALERT 3D (BioMeriewx)

Culture assay

PCR assay

Commercial MycoAlert assay (Lonza)

WVital dye (trypan blue)

Flow evtometry/7-Aminoactinomycin stain
Flow evtometry for CAR protein andfor marker
gene/protein

Potency
(phase 3)

Immune functionality

T TOIONICITy TOWard tTEer ¥ ool e |
Cytokine release on exposure to target + cell lines
Crytotoxicity toward target + cell lines

Cytokine release on exposure to target + cell lines

Roddie C Cytotherapy 2019
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Potency assay for CAR-T is essential to understand
product biology and effectiveness

| Jorges. Bums Edor

Potency Assays

for Advanced
Stem Cell Therapy
Medicinal Products

* CAR-T cell exhaustion

* differences in T cell proliferation

* phenotypic alterations post stimulation
* high tumor burden

There are no univocal quality tests to predict CAR-T cell function

Wang D, JCl Insight 2018
Lee D, Lancet 2015
Malandro N, Immunity 2016

Published in final edited form as:
Methods Mol Biol. 2023 ; 2654: 503-512. doi:10.1007/978-1-0716-3135-5_33.

Imaging CAR-T synapse as a quality control for CAR engineering

Qian Xiao'23, Xiaolei Su'4
-Department of Cell Biology, Yale School of Medicine, New Haven, CT, 06520, USA
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Conclusion

The characteristics of leukapheresis product can predict CAR-T cell
efficacy therefore standardization based on patients characteristics
should be implemented

CAR-T centers must implement apheresis capacity to ensure sufficient
slots for patients’ access: apheresis capacity must grow in synchrony
with CAR-T expansion

T-cell subsets with high proliferative capacities (early lineage
phenotypes), survival, functionality, and specificity to antigenic target
will help improving the development of more efficient CAR T cells.

Need for defining different potency assays to infuse the best CAR-T
cells in different diseases (biological activity)
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