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Category definitions for therapeutic apheresis

Description

Disorders for which apheresis is accepted as first-
line therapy, either as a primary standalone
treatrnent or in conjunction with other modes of
treatment.

Disorders for which apheresis is accepted as
second-line therapy, either as a standalone

treatment or in conjunction with other modes of
treatment.

Optimum mle of apheresis therapy is not
established. Decision-making should be
individualized.

Disorders in which published evidence
demonstrates or suggests apheresis to be
ineffective or harmful. IRB/Ethics Committee
approval is desirable if apheresis treatment is
undertaken in these circumstances.

/ Abbreviation: IRB, Instimtional Review Board.
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Recommendation
Grade 1A

Grade 1B

Grade 1C

Grade 2A

Grade 2B

Grade 2C

Description
Strong recommendation, high-
quality evidence

Strong recommendation, moderate
quality evidence

Strong recommendation, low-
quality or very low-quality
evidence

Weak recommendation, high-
quality evidence

Weak recommendation, moderate-
quality evidence

Weak recommendation, low-

quality or very low-quality
evidence

Abbreviation: RCT, randomized controlled trial.
Source: Adopted from References 1and 2.

Methodological quality of

supporting evidence

RCTs without important
limitations or overwhelming
evidence from observational
studies

RCTs with important limita tions
(inconsistent results,
methodological flaws, indirect, or
imprecise) or exceptionally
strong evidence from
observational studies

Observational studies or case series

RCTs without important
limitations or overwhelming
evidence from observational
studies

RCTs with important limita tions
(inconsistent results,
methodological flaws, indirect, or
imprecdise) or exceptionally
strong evidence from
observational studies

Observational studies or case serfes

Implications

Strong recommendation, can apply
to most patients in most
circumstances without
reservation

Strong recommendation, can apply
to most patients in most
circumstances without
reservation

Strong recommendation but may
change when higher-quality
evidence becomes available

Weak recommendation, best action
may differ depending on
circumstances or patients’ or
societal values

Weak recommendation, best action
may differ depending on
circumstances or patients’ or
societal values

Very weak recommendations;
other alternatives may be equally
reasonable




L’aphérese thérapeutique en
hématologie et oncologie

» Collecte de cellules mononucléees sanguines :
— Autogreffes de cellules hématopoiétiques
— Allogreffes de cellules hématopoiétiques

— Prélevement de cellules mononucléées sanguines

autologues, destinées a initier la fabrication de médicaments
de thérapies innovantes

» Autres procedures:

— Photochimiothérapie extracorporelle, protocoles de
désensibilisation de receveurs allo-immunisés ...
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Transplantation, heart Cellular rejection ECP il 1B 249
Recurrent rejection ECP il 1B
Rejection prophylaxis ECP i 2A
Desensitization TPE I 1C
Rejection prophylaxis® TPE i 1C
Anﬁbudx mediated ﬁ'ectinn TPE I11 2C
Transplantation, hemapoietic stem Major ABO incompatible, HPC(M) TPE I 1B 251
cell, ABO incompatible Major ABO incompatible, HPC(A) TPE 2B
Minor ABO incompatible, HPC(A) RBC exchange 111 2C
Pure red cell aplasia TPE 1 2C
Transplantation, hematopoietic stern TPE 11 2C 253
cell, HLA desensitization
Transplantation, intestine® Antibody mediated rejection TPE
Desensitization TPE
Transplantation, kidney, ABO Antibody-mediated rejection TPE/IA
compatible Desensitization/prophylaxis, living TPE/IA
donor
Transplantation, kidney, ABO Desensitization, living donor TPE/IA
incompatible Antibody mediated rejection TPE/IA
Transplantation, liver Desensitization, ABO1, living donor TFPE
Desensitiztion, ABQI, deceased TPE

donor
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Number of 1°t Cellular Therapies Reported to CIBMTR in the US
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Number of HCTs by Indications in the US, 2023, Adult
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Number of HCTs by Indications in the US, 2023, Pediatrics
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AA, aplastic anemia;

CLL, chronic lymphocytic leukemia;
CML, chronic myeloid leukemia;
HL, Hodgkin lymphoma;

® Gene Therapy

MDS, myelodysplastic syndromes;
MPN, myeloproliferative neoplasms;
NHL, non-Hodgkin lymphoma;

SCD, sickle cell disease.
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Autogreffes de cellules
hématopoiétiques
« Myélomes multiples en 1° ligne thérapeutique

 Lymphomes malins non Hodgkiniens en rechute ou
réfractaires
— Lymphomes B diffus a grandes cellules (DLBCL)
— Lymphomes T
— Lymphomes cérébraux primitifs
« Autres



Relative Proportion of Multiple Myeloma Treatment by Type in the US
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The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Measurable Residual Disease-Guided
Therapy in Newly Diagnosed Myeloma

A. Perrot,! ]. Lambert,? C. Hulin,* A. Pieragostini,* L. Karlin,® B. Arnulf® P. Rey,’
L. Garderet,® M. Macro,” M. Escoffre-Barbe,' ). Gay,"! T. Chalopin,” R. Gounot,*
J--M. Schiano,* M. Mohty,> X. Leleu,'® S. Manier,”” C. Mariette,® C. Chaleteix,’

T. Braun,™ B. De Prijck,? H. Avet-Loiseau,” ].-Y. Mary,? ]. Corre,”? P. Moreau,”

and C. Touzeauw, for the MIDAS Study Group*

*A complete list of the investigators in the
MIDAS trial is provided in the Supple-
mentary Appendi, available at NEJM.org.

This article was published on June 3, 2025,
at NEJM.org.

DOI: 10.1056/NEJMoa2505133
Coppight © 2025 Massachusetts Medical Sodiety.

COMNCLUSIONS
Among patients who were MED-negative at 10~ sensitivity after induction, the
percentage with a premaintenance MRD-negative status at 10~* sensitivity was not
significantly higher with ASCT than with Isa-KRd. Among patients who were
MRD-positive status at 10~ sensitivity after induction, the percentage with a pre-
maintenance MED-negative status at 107 sensitivity was not significantly higher
with tandem ASCT than with single ASCT. (Funded by Intergroupe Francophone
du Myélome and others; MIDAS ClinicalTrials.gov number, NCT04934475.)
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‘ 791 Patients were enrolled ‘

!

‘ 757 Completed Isa-KRd induction

l

‘ 751 Had MRD status evaluated ‘

!

439 Had postinduction MRD-negative
status at 10-7 sensitivity

14 Did not undergo
randomization |

!

252 Had postinduction MRD-positive
status at 10-3 sensitivity

—

10 Did not underge
randomization

142 Were assigned to 243 Were assigned to 124 Were assigned to tandem 109 Were assigned to
ASCT group Isa-KRd group ASCT group single ASCT group
231 Completed consolidation | |237 Complated i ‘ 105 Completed ‘ 108 Complated consalidation

l

|

|

!

233 Had MRD status
evaluated

232 Had MRD status
evaluat

109 Had MRD status
evaluated

104 Had MRD status
evalua




Relative Proportion of Lymphoma Treatment by Type in the US
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ARTICLE  OPEN B ookt ipin
The 2023 EBMT report on hematopoietic cell transplantation
and cellular therapies. Increased use of allogeneic HCT for
myeloid malignancies and of CAR-T at the expense of
autologous HCT

o o o AL vt i e ks s v . g

Kizysztof Kalwak'®, Donal P. McLoman ("', Benédicte Neven ®'2, Zinakda Peri€", Antonio M. Risitano ™, Annalisa Ruggeri &,
Isabel Sanchez-Ortega ®"%, John A. Snowden ' and Anna Sureda

@ The Author(s) 2025
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Allogreffes de cellules
hématopoiétiques
« Hémopathies malignes myéloides (LAM, SMD, SMP)

« Héemopathies malignes lymphoides (LAL, LMNH B ou
T

« Affections non malignes affectant la production ou la
fonction d’'un ou plusieurs lignages hématopoiétiques
— Aplasies medullaires
— Heémoglobinopathies
— Déficits immunitaires



Number of HCTs by Indications in the US, 2023, Pediatrics
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AA, aplastic anemia;

CLL, chronic lymphocytic leukemia;
CML, chronic myeloid leukemia;
HL, Hodgkin lymphoma;

® Gene Therapy

MDS, myelodysplastic syndromes;
MPN, myeloproliferative neoplasms;
NHL, non-Hodgkin lymphoma;

SCD, sickle cell disease.
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Number of Allogeneic HCTs in the US by Graft Source, Adults
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Number of Allogeneic HCTs in the US by Graft Source, Pediatrics
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Allogreffes de cellules
hématopoiétiques

* Prélevements de cellules souches sanguines, chez un
donneur ayant recu un traitement de mobilisation (des
cellules souches hématopoiéetiques ...; rhG-CSF)

* Prélevements de cellules mononucleées sanguines
allogéniques, en vue de préparer des doses de
« lymphocytes du donneur » (DLI, « Donor
Lymphocyte Infusion »)

amy ckeM =102



o Prophylactic DLI

e Therapeutic DLI

i e Preemptive DLI

h

Overt relapse

Complete remission

AlloHSCT

mixed chimerism

Figure 1. Overview of different strategies to administer DLI. (1) Prophylactic DLI is administered after a defined interval postiransplant o reduce the risk of relapse.

(2) Preemptive DLI serves to restore Gyl on impending relapse as detected by persisting MRD or LOC. (3) Therapeutic DLl is administered to treat overt hematologic relapse.
Abbreviations: DLI, denor lymphocyte infusion; Gvl, graftversusleukemia effect; LOC, loss of complete donor chimerism; MRD, measurable residual disease.

Image created in BioRender.
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MANAGEMENT OF HIGH-RISK PATIENTS FOLLOWING ALLOGENEIC TRANSPLANT
How I treat high-risk acute myeloid leukemia using
preemptive adoptive cellular immunotherapy

Alexander Biederstadt'- and Katayoun Rezvani'

"Department of Stem Cell Transplantation and Cellular Therapy, The University of Texas MD Anderson Cancer Center, Houston, TX; and “Department of
Medicine lll: Hematology and Oncology, School of Medicine, Technical University of Munich, Munich, Germany

22 ®blood® 5 JANUARY 2023 | VOLUME 141, NUMBER 1

Starting cell dose:

T-cell replete graft +
PTCy — ¥ = 1x10%1x106/kg =
HLA-haploidentical

donor

T-cell depleted graft — 2 —p 1x10%kg

Repeat 2x, q8-12w with

—» dose increases of 0.5
Matched unrelated log steps
donor (MUD)

—_— 1x108/kg —

Juejdsuesy-3sod syjuow

Matched sibling

donor

— 1x107/kg —

Adjust starting dose
No _ ©on a case-by-base basis

Figure 4. MD Anderson Cancer Center institutional guidelines for DLI starting dose. DLI starting dose should be selected based on donor and graft type. If DLI is
administered earlier than 6 months after transplant, the starting cell dose should be adjusted on a case-by-case basis to minimize the risk of GVHD. DLI is repeated every
alternating cycle of HMA therapy, escalating cell doses incrementally in 05 log steps. q, every; w, weeks




sl Cancer 2019, 1065:535-539
on line on

tom

Tageau |
Doses de DLI préconisées (CD3/kg du receveur)
Type de donneur DLI en escalade Rechute franche Préemptif Prophylactique
Mrd+ et/ou chimérisme partiel (<95 %)
— - . ’ 5 e 7 6 '
m | Injections de lymphocytes du donneur (DLI) : Géno ou phéno 10/10 1*ou 1x10 5 x 10 1x 10
ke . [ "
=</ recommandations de la Société francophone zou 5 %107 %10 5 % 10°
de greffe de moelle et de thérapie cellulaire 3*ou 1x10° 5210 1210
(SFGM'T() Phéno 9/10 1% DU 15 = 10° 1% 10° 0,5-1 x 10°
2°pul 0,51 % 107 5% 10° 15 % 10°
3 ou 0,11 x 10° 1107 0,51 % 107
Johq De Vos ', Etienne Bqudoux 2, Ja(ques-olivier Bay >, Boris (glmels “, Audrey Cras °, Jean ‘EI Cheikh ®, Haplo 1 ou 0.5 % 10° P 1% 10%
Marie-Agnés Guerout-Verite 7, Marie-Noélle Lacassagne g Sylvain Lamure °, Catherine Letellier e
Anne-Lise Menard ", Etienne Daguindau "2, Xavier Poiré '3, Ibrahim Yakoub-Agha '*'® Thiery Guillaume ' 2° DUl 5 % 10° 5% 10° 5% 107
3 U 1%107 1% 10° 1% 10%

"Il mexiste pas, au moment de la rédaction de ces recommandations, de publication relative a l'utilisation de DU a titre prophylactique en situation haplo-identique. En
conséquence, la prudence est de mise quant a leur utilisation dans cette situation.

TABLE 3. Timing and Dosing of Unmodified DLI in Relation to Indication and Donor Type Modified from Frederik Falkenburg et al™
SPECIAL SERIES: IMMUNOTHERAPY FOR HEMATOLOGICAL MALIGNANCIES Initial Cell Dose

DEﬁning the Role of Donor Lymphocyte Infusion Time Atter Allo-SCT  MFD/MUD/mMUD Donor Haploidentical Donor

. . . . N Indication (months) (CD3+ T cells’kg) (CD3+ T cells/kg)?
High-Risk Hematologic Malignancies Prophyiaci P Tx10 Not recommended
Christoph Schmid, MD'; Jilrgen Kuball, MD?; and Gesine Bug, MD* Preemptive (MRD+) 36 1x10° Under discussion

Preemptive (MRD+) =6 1 x 10° 1x 10%1 x 10°
Preemptive (incomplete or declining chimerism)® 3-6 1 x 107 Under discussion
Accepted on Preemptive (incomplete or declining chimerism)® =6 1x 10° 1x10%
September 8, 2020 - "
and published at Mdlecular relapse 36 1 x 10° Under discussion
ascopubs. org fommalf Molecular relapse =6 1% 10° 1% 10%1 x 10°
jeo on January 12,
2021: 00! hitpsdoi. Hematologic relapse (usually after disease control by = 6" 1 % 107 (in case of lack of 3 % 10 (in case of lack of
org/10.1200/)C0. 20. pharmacotherapy)® response after 4 weeks, response after
01718 1% 109 4-6 weeks, 1 % 10°)
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ARTICLE OPEN M) Grock for updates

Hematopoietic cell transplantation and cellular therapies in
Europe 2022. CAR-T activity continues to grow; transplant
activity has slowed: a report from the EBMT

Jakeb R. Passweg (3", Helen Baldomero (', Fabio Ciceri®, Rafael de la Camara
*, Krzysztof Kalwak®, Donal P. McLornan
i

Mette D. Hazenberg

Annalisa Ruggeri?, John A. Snowden (3'" and Anna Sureda

© The Author(s) 2024
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Malignancy - Lo 6 Rafael de la Camara(»* + Selim Corbacioglu® - Harry Dalstra® - Rafael Duarte” - Bertram Glass® - Raffaella Greco” -
AL Arjan C. Lankester'® - Mchamad Mohty'' - Régis Peffault de Latour'? - John A. Snowden'® .
Malignancy - 1 L5E Ibrahim Yakoub-Agha (™ - Nicolaus Krisger'® - for the European Society for Blood and Marrow Transplantation
HL/NHL (EBMT)
Malignancy - 3 467
Myeloma
Ay other 4 a8 15 13
lindlic ation
el | | DLI for graft enhancement/failure 716
failure

DUl for residusl || 393 DLI for residual disease 431

disease

DU for relapse | 1204 DLI for relapse 1461

Du 363

) DLI per protocol 420

Total 2854 52 3153 330 25 N

“ Total 3028
The bold text hdicatesfthe subtotals of the data listec
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Production de médicaments de
thérapies innovantes

 Meédicaments de thérapies geniques

— Obtenus moyennant la modification génétique d’effecteurs
immuns : lymphocytes T pour les CAR-T Cells autorisés et
commercialisés, autres populations immunes pour de
multiples médicaments en developpement

— Obtenus moyennant la modification génétique de cellules
souches hématopoiétiques sanguines (CD34+)



Number of CAR-T Infusions by Indication in the US Annually
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CAR-T indications 2016-2023

Commercial CAR-T Cells Non-Commercial CAR-T Cells
2%

B Multiple Myeloma B Acute Lymphoblastic Leukemia
B Follicular Lymphoma B Large B Cell Lymphoma

. B Mantle Cell Lymphoma Other
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Infusions with Commercial CAR-T Cell Products in the US, 2016-2023
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" AID = Otherindication ™ ALL W™ Myeloma ™ NHL
N = 4888
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Cﬂ-ﬂ www.nature combmt

- N = 3205
. 2000
ARTICLE  OPEN I ook tor e E
The 2023 EBMT report on hematopoietic cell transplantation O N=2524
and cellular therapies. Increased use of allogeneic HCT for = 1500
myeloid malignancies and of CAR-T at the expense of N=1875
autologous HCT -
e 0 e Ak A s o s e, b . e ©” 1000
Krzysztof Kalwak'®, Donal P. McLoman (', Bénédicte Neven®'%, Zinaida Peri€, Antanic M. Risitano (™, Annalisa Ruggen (7,
sabel Sanchez-Ortega®", John A. Snowden@' and Anna Sureda®”
@ The Author(s) 2025 N = 1134
500 I
-l ll _II _III .

2019 2020 2021 2022 2023
*2019-2021: no distinction was made between other indication and myeloma

Fig. 5 Increase in the number of patients receiving CAR-T therapy
by main indication from 2019 to 2023.




Comment le champ thérapeutique des
immunothérapies cellulaires va-t-il evoluer?

« La progression de l'activité CAR-T cells est aujourd’hui
impactée par l'irruption de nouvelles immunothérapies
dans le champ des hémopathies lymphoides malignes

* Nouvelles indications ?
« Ruptures technologiques ?

I
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 FEBRUARY 22, 2024 VOL. 300 NO.®

CD19 CAR T-Cell Therapy in Autoimmune Disease —
A Case Series with Follow-up

n Maller, M.D., Jule Taub

Fab:
S Ph.D

nique Farg

Gerhard Krénk
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A short-Term Efficacy of CD19 CAR T-Cell Therapy in Autoimmune Disease

Patient No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Disease SLE M 55c
DORIS Remission + + + + + + + 4*
LLDAS + + + + + + + +* Nfa
SLEDAI-2K Score 0 0 0 0 [} ] 1] 0 NJA
ACR-EULAR Major Clinical Response + + +*
Normalization of CK Level NJA + + i
Change in EUSTAR-AI Score I N/A -23 47 43 -1.9%
Change in mRSS 4 -7 -9 -17 -5%
Glucocorticoid-free State + i= + + + + + +* + + 4+ + + i= +*
No Immunosuppressive Drugs + + + + + + +¥ + + +* + + + +*
B Long-Term Outcomes in Patients with SLE (N=8) C Long-Term Outcomes in Patients with 1IM [N=3) D Long-Term Outcomes in
Patients with SSc [N=4)
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Sickle cell disease, acute

Sickle cell disease, non-acute

Sterid-responsive encephalopathy
associated with autoimmune
thyroiditis

Stiff-person syndrome

Sudden sensorineural hearine losg

Acute stroke

Acute chest syndrome, severe
Other complications™

Stroke prophylaxis

Pregnancy

Recurrent vaso-occlusive crises

Pre-operative management

RBC exchange
RBC exchange

RBC exchange/TPE
RBC exchange

RBC exchange

RBC exchange

RBC exchange

TFE

Systemic lupus erythematosus
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Ex vivo CAR-T cell production
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Industrial in vivo CAR-T: a fast-moving field in 2025
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Au total

* Des pratiques évolutives et qui se diversifient :

amU

CREM

Les Unités d’Aphérése travaillent pour un nombre croissant de prescripteurs
et de donneurs d’ordre

Doivent faire face a une plus grande diversité d’exigences en fonction de
I'usage prévu pour les cellules prélevées

Les interactions avec les industriels de la pharmacie se traduisent par des
exigences plus importantes
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Comment faire face aux exigences et
contraintes actuelles et futures ?

* Infrastructures
« Equipements
e Personnels

l
e
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Adapter les infrastructures aux besoins
quantitativement et qualitativement

croissants
 Modele centralisé vs multiplication des infrastructures
?

« Centralisation géographique vs centralisation basée
sur les usages ?

« Service rendu aux patients ET soutenabilité
economique

amy ckeM =102



Adapter les équipements aux besoins
quantitativement et qualitativement
croissants

« Nombre de séparateurs disponibles

 Amélioration des performances des séparateurs ?

— Permettant un monitorage et un pilotage plus précis et en
temps réel du prélevement ?



Former et fidéliser les personnels

* Personnels infirmiers
« Personnels médicaux

— Formation initiale : médecins généralistes, médecins spécialistes ?

» Apprentissage de certaines taches ou conduites a tenir spécifiques a
certaines thérapies cellulaires ou géniques

~
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« Qualification » des centres

 Par les tutelles sanitaires

« Par les laboratoires pharmaceutiques détenteurs des
AMM
— Multiplication des évaluations / audits
— FACT / JACIE Standards

amU CReM =IC0.



FACT-JACIE International Standards
i HEMATOPOIETIC
CELLULAR THERAPY

Product Collection, Processing, and Administration

NINTH EDITION

Rt zzms: JACIE®Y

ISCT | EBMT
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%\C} e FAQ: FACT Provisional Clinical Accreditation

ABOUT PROVISIONAL ACCREDITATION

What is FACT's provisional clinical accreditation?
A pathway for new cellular therapy programs that haven't yet treated the minimum number
of patients for full accreditation.
« Demonstrates compliance with all FACT Standards except for those regarding patient
volume and provider experience.
« Intended to increase access to safe, high-quality cellular therapies closer to where
patients live and work.
« Once minimum patient numbers are met, programs can pursue full accreditation.

Why does FACT offer provisional accreditation?
To help new programs safely provide cellular therapies while addressing real-world barriers.

« Helps programs overcome the “minimum patient conundrum,” especially in community or
non-academic settings.

« Reduces financial risk related to treating the minimum patient numbers without
guaranteed reimbursement.

« Signals to payers and stakeholders that the program has the necessary training,
infrastructure, and quality systems.

FACT-JACIE International Standards
tor IMMUNE
EFFECTOR

CELLS

THIRD EDITION

fact zmms: JACIE®Q
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Conclusion (1)

* L'expérience acquise depuis deux décennies montre
gue l'acces aux thérapies cellulaires et geniques ne
passe pas uniquement par I'élucidation de
mecanismes physiopathologiques et l'identification de
mecanismes activables

« La mise en place de circuits thérapeutiques
complexes et couteux est un obstacle suppléementaire
au prix eleve de ces medicaments



Conclusion (2)

* Pour les thérapies cellulaires les plus prescrites /
utilisées, fabriquées a partir de cellules
hématopolétiques humaines, la collecte initiale des
cellules sanguines par cytaphérese est une etape
critique du procédé de fabrication

« L’'adaptation des moyens est et sera nécessaire, mais
I'ampleur des adaptations volumétriques et la
définition des organisations optimales nécessite de
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