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Indication des greffes de CSH

e Autologues * Allogéniques

* Tumeurs malignes  Tumeurs malignes
* NHL * NHL
* Hodgkin’s disease * Leucémie aigue myéloide
* Leucémie aigue myéloide * Myélome multiple
* Myélome multiple * Etc...
* Tumeurs solides e Autres maladies

* Autres maladies « Maladies génétiques
* Maladies autoimmunes * Etc...

NC Gorin Bull Ac Nat Med 2015
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Indication des greffes de CSH
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Indication des greffes de CSH
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PRELEVEMENT
DE TISSU
ADIPEUX

Figure 2. Schéma d'obtention de la FVS et des CSM
a partir d'un prélevement de tissu adipeux.
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Cellules souches mesenchymateuses ?"
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Principe des greffes de CSH
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Principe des autogreffes de CSH
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Indications en neurologie: Sclérose en i

Figure 1. Neurologic Outcomes: Composite Primary End Point and Components
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Indications en neurologie: Sclérose en i

Figure 1. Neurologic Outcomes: Composite Primary End Point and Components

Research
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Table 3 | Study design and outcomes in recent clinical studies of AHSCT for MS

Study Patient  Median
sample  follow-up
size {months)

Burmanetal. 2014 41 474

Burtetal.. 2015 145 24.0

Mancardi etal., 2015 9 48.0

Curra etal., 2015 7 60.0

Muraro et al.. 2017 281 79.2

Shevchenko etal., 2015 99 48.9

Atkins et al., 2016 24 80.4

Nash etal., 2017 25 62.0
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Indications en neurologie: Sclérose en pf
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Indications en SEP: limites
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Indications: Sclérose en plaques

Use of AHSCT Bonefits of Use of AHSCT not
recommendod AHSCT uncertain recommendead
Meurclogical variables _
Age (years) =45 55
Disease duration, (years) <10 = = 20
Focal inflammation High # Absant
EDSS score =4.0 w >G50
Cognitive impairment Absant * Major
Form of M3 Fialapsing-remitting Secondary prograssive » Primary progressive
Treatment failure (=1 HE-DMT + If risk of ::chu.':udura is low
poor prognostic factors, or and
=1 HE-DMT + =1 ME-DMT) EDSS zcoro is increasing
or despite treatment - +
Highly aggrassiva MS with and
poor prognostic factors® Clinical or MR inflammatory
activity within past 12 months

Hamatological variables B

Madical comorbiditios Mone = Multiple

Infactions Mone Active

Farformance status Excellant Foor

Family planning Individual satisfiad Individual not satisfied

Muraro NRN 2025



Indications: Sclérose en plaques
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Autres indications??? NMOSD

Figure 1 Neurologic outcome after hematopoietic stem cell transplantation (HSCT) for neuromyelitis optica spectrum

disorder
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(A-D) EDS5 = Expanded Disability Status Scale (range 0-10 in 0.5 increments from none [0] to worst [10] neurologic disability). NRS = neurologic rating scale
(range 0 [worse]-100 [best] in 1-point increments).

Figure 3 Aquaporin-4 (AQP4) titer by AQP4 flow cytometry assay (fluord | |
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Autres indications??? PIDC

5000 AHSCT
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Figure 1. IVIG requirements are expresyed in total gfvear (v axis) for the years preceding

(¥ — 1, ¥—2... )and following (Y + 1Y + 2) autologous hematopoictic stem cell transplanta- 65 MRC 8

tion (AHSCT).
.y 6
55
50 4
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40 2
35
30 0"

Pre AHSCT Post AHSCT Pre AHSCT Post AHSCT

Figure 2. A greater MRC sum score or lower ONLS correlate with
improved clinical status.

Abbreviations: AHSCT, autologous hematopoietic stem cell transplan-
tation; MRC, medical research council; ONLS, Overall Neuropathy
Limitations Scale.

Masson-Roy Can J Neurol Sci 2021



Autres indications???
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Figure 1. Kaplan-Meier curves showing overall survival.
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Et apres?

* Place des AHSCT dans les maladies neurodéegéneérati
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Study Design and Patient Cohort

P sdeias @ 15 patients with SPMS, @ Mean Age at Treatment

2 9 females, 6 males 50 yrs (range 38-57 yrs)

Mean EDSS 7.6 Mean Disease Duration Mean Time from Conversion
(range 7-8) 23 yrs (range 14-30 yrs) 10 yrs (range 1-20 yrs)
Advanced Cell Therapy (ACT) Manufacturing & ACT delivery
Enrichment
Tissue @ iR
i - hNSC Lo elivel
hamestmg/@()& g ,‘::U RIGe aas v
\ EXpansion BB cenviabilt
— s
QOC/ (>75%)
\OO-O
@ @ ACT hNSC

03/14b line doses
5X10° cells (n=3)

10%10° cells (n=3)
16 X108 cells (n=3)
24 X10° cells (n=6)

- Growth rate
- Clonal efficiency
+ Multipotency

16 wks human
fetal brain
(miscarriage)

Study Scheme
Run-in-START Run-in-END Surgery Follow-up 1 mo
@ 3 mos @ 7

MRI, CSF, serum, MRI, CSF, serum, ICVI administration MRI, CSF, serum,
EDSS, MSFC EDSS, MSFC of hNSCs EDSS, MSFC

Follow-up 12 mos Follow-up 9 mos Follow-up 6 mos Follow-up 3 mos

MRI, CSF, serum, MRI, serum, MRI, CSF, serum, MRI, serum,
EDSS, MSFC EDSS, MSFC EDSS, MSFC EDSS, MSFC

10 patients traités
=» Stabilité clinique & bonne tolérance

Leone Cell Stem cell 2023



Et apres? Mesenchymal stem cells

Recruiting [ ]

Allogenic Adipose Tissue-derived Mesenchymal Stromal Cells for the Treatment of Primary
Progressive Multiple Sclerosis (MAESTRO-4MS)

ClinicalTrials.gov ID @ NCT06592703

Sponsor @ Rennes University Hospital

Information provided by @ Rennes University Hospital (Responsible Party)
Last Update Posted @ 2026-01-05



Et apres? CAR T-cells
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Hat-
Oncology

nity

translational stage

none approved (off-label or approved

clinical trials)

primary target antigens

CD19, CD20, BCMA,

autoantigen-specific BCRs GPRC5D

CD19, CD20, CD22, BCMA,

mode of action

immune reset by transient, deep| | permanent elimination of
depletion of B cell compartment| | malignant cells

CART cell persistence

no impact on efficacy

positive correlation with
efficacy

B cell aplasia

typically 3 - 6 months

often >12 months, in some
cases multiple years

toxicity risk (e.g., CRS,
ICANS, infections)

low incidence and
severity

moderate to high risk,
overall TRM ca. 4-5 %

therapeutic goal

drug free remission,
immune reset

long term remission,
cure

Katsaros et al Ther Adv Neurol Dis 2025



Et apres? CAR T-cells =» lymphomes

RESEARCH ARTICLE

Neurotoxicity in Patients With CNS Lymphomas

Treated With CAR T-Cell Therapy

A Study From the French Oculo-Cerebral Lymphoma Network

Hugo Hernandez-Tost," Nicolas Weiss,> Sylvain Choquet,” Cristina Birzu,' Loic Le Guennec,? Sirine Mersali,"
Matalia Shor,* Delphine Leclercq,® Véronique Morel,* Madalina Uzunowv,* Laetitia Souchet,* Ines Boussen,*
Marine Baron,* Damien Roos-Weil,* Valérie Friser,* Nathalie Miranda,* Magali Le Garff-Tavernier,®

Carole Soussain,” Agusti Alentorn,’ Khé Hoang-Xuan,' Dimitri Psimaras,’ and Caroline Houillier!

Neurology® 2025;104:e213501. doi:10.1212/WNL.0000000000213501

« 7 Pseudoprogression
* / Neurotoxicité
* A Réponse clinique

Correspondence
Dr. Houillier
caroline.houillier@aphp.fr

Response to CAR T cells at 3 mo (%)

Complete response

Partial response

Progressive disease

12-mo PFS, median (95% CI)

12-menth 0S, median (95% CI)

CRS (%) 40 (83)
Grade 1 17 (35)
Grade 2 22 (46)
Grade 3 12)
Grade 4 0
Delay between CAR T-cell infusion and onset of CRS, median (range) (d) 1(0-6)
Duration of CRS, median (range) (d) A(1-10)
Treatment of CRS (%)

Tocilizumab 3471

Steroids 14 (29)
Neurotoxicity

ICANS (%)

No ICANS 17(35)

Nongraded ICANS® 5(10)

Grade 1 1(23)

Grade 2 4(8)

Grade 3 7(15)

Grade 4 4(8)

Katsaros et al Ther Adv Neurol Dis 2025



Et apres? CAR T-cells = MAI

Table 1. Published studies describing CAR T-cell application in autoimmune neurclogical diseases.

Publication Study type Disease Antigen  Patients CRS ICANS Construct
target (n) In, grade]  (n, grade]
Qin et al® Phase | NMOSD BCMA 12 12, -1 0 CT1034A2
Granit et al.? Phase Ibflla MG BCMA 14 0 0 Descartes-08b
Haghikia et al.'? Case report MG cD-19 1 0 0 KYv-101¢
Tian et al. Casereport MG BCMA 2 1,1 0 CT103Aa2
Zhang et al.'? Case report  CIDP BCMA 1 1,1 0 Bispecific, human, °
c0-19 188 °* £ESSaAlS ae pnase en cours
Fischbach et al.’? Case report  MS cD-19 2 1,1 0 KYv-101
Motte et al.™® Case report MG with cD-19 2 2, 1-11 1.1 KYv-101 PATHOLOGICAL PROCESSES
LEMS R
Faissner et al.'s Casereport  SPS cD-19 1 11 0 KYV-101 S =L e
- p : " ® e Skull Po:rqlling
Zhang et al.'® Case report MG BCMA 1 0 0 Bispecific, human, }— @ _©O o— ;:lé;:;ﬂmune
€D-19 4-188 Cortical G— Patroling T Cells
Cabrera-Magueda etal.”?  Case report ~ MOGAD CD-19 1 0 0 ARI-0001¢ dsmyslinalion ( ) ’
i 18 - -
Wickel et al. Casereport  LEMS cD-19 1 1,10 0 KYv-101 Macrophage —H? T
. . Meni | | macrophage
Haghikia et al.”? Casereport MGwithRA CD-19 1 1,1 0 Kyv-101 Gggggg?gs J | or B Cell
Vuetal® Phase Ilb MG BCMA 18 0 0 Descartes-08 Blood vessel—Q: t ) I A
Y Ve XN
Dong et al.2! Casereport  CIDP BCMA 2 2,1 D CT103A: =z ! 07 Aclivated
Whife matter ! Blood vessel
Pecher et al.® Case report  MSwith RA  CD-19 1 1,1 0 Murine, 4-1BB :‘“‘ : M
L]
Motte et al.Z? Casereport APN cD-19 2 2, I-I 1,1 KYv-101 ‘—’ ) O : : e
Hegelmaier et al.® Case report  AIE CD-19 1 1,1 N/A Kyv-101 _Perivascular @ ! Perivascular
inflammation ’ : ! inflammation
Chronic Active Acute
Total - - - 63 26, -1 2,1 - demyelinating | demyelinating
lesion | lesion
Progressive | Relapsing

Trends in Immunology

Hernandez Tost et al., Neurology 2025



Conclusion

* Indications rares des AHSCT en neurologie
 SEP RR >>>> autres MAI
* Pas/peu d’indication dans les SEP PP

* Autres types de greffe possibles:
 SEP = CSM
* Maladies génétiques = Allogreffe

e Futur?
* Maladies neurodégénératives?

* Autres types de greffe? Pour d’autres objectifs
* CAR T-Cells?




