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Qu’est ce que la
thérapie cellulaire?

La Thérapie Cellulaire regroupe
un ensemble de procédures
thérapeutiques qui utilisent des
greffes de cellules

Pour reconstituer un tissus lésé
et par la méme restaurer (a long

terme) une fonction déficiente

Ou dans un but
d’immunomodulation
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Progeniteur
précurseur

Cellule differenciee

Autorenouvellement | | Capacité de différenciation

Qu’est ce qu’une cellule
souche?

C’est une cellule qui n’est pas reconnaissable

morphologiqguement, mais par ses capacités

fonctionnelles in vitro et in vivo

* Auto-renouvellement

 Différenciation d’une seule cellule vers plusieurs
lignées

* Fonctionnalité in vivo : capacité d’'une seule
cellule a reconstituer au moins un tissu, a long
terme



Différentes sources des cellules souches
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Cellules souches hématopoiétiques
Cellules souches mésenchymateuses
Cellules souches neurales

Cellules souches de I’épiderme
Cellules souches de la cornée




La Thérapie Cellulaire

Validation de nouvelles

On greffe en routine des cellules indications? — Nouveaux
souches hématopoiétiques depuis développements liés aux
plus de 30 ans recherches actuelles ?

Aujourd’hui

On greffe des cellules somatiques
adultes et foetales en routine et
au cours d’essais cliniques




Traitements intensifs par thérapies cellulaires des maladies auto-immunes

* Intensification par greffe de cellules souches hématopoiétiques (CSH)

* « Add-on therapy » par cellules souches mésenchymateuses (CSM)

* CAR-TCells
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Cryopreservation of AHSCT graft
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CD34 selection

Leukoapheresis |
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Muraro et al. Nature Review Neurology 2017



Proposed model of therapeutic mechanisms of AHSCT

Ablative
conditioning

&
|

Autologous haematopoietic
sten cell transplantation
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Sclérodermie Systémique

Vasculopathie

Phénomeéne de Raynaud
Ulceres digitaux

Crise rénale sclérodermique
HTAP

Fibrose

Cutanée
Poumon
Tube digestif
Coeur

Auto-immunité

Anticorps spécifiques:
-Anti-centromere
-Anti-Scl70
-Anti-RNA pol Il



Sclérodermie Systémique cutanée diffuse récente
rapidement évolutive: pronostic sombre

Survie a 5 ans dans SSc¢

A

1.6 H I' %
1.4 Noofrisk Totalnoof Noof patients ortality {%)
P factors  patients  deceased  Mortality (%)  Bryan etaP

Whole SSc-

" \»—._hf_ — population 508 12 1.1 11
08 | *_‘\'\‘/‘ . I 348 55 128 728
06 | e Tees 2 168 55 327 4.9
LS e 3 B 7 104 100

-+ Females
0.2 The table presents the number of nsk factors according to the prognostic model of
A & 5 B-year survival for newly diagnosed systemic sclerosis. The number of patients and
'fPQ fEﬁ "ﬁ*& ﬂ.éb w@h q,'g.&"’ ’I?qp & & -1-“§ ) thh mortality in the current study are compared with the mortality in the onginal study by
Bryan et al |

Standardised mortality rate {/10° patients)

Fransen J et al Ann Rheum Dis 2011
Elhai et al Ann Rheum Dis 2017



Avtologous non-myeloablative haemopoietic stem-cell
transplantation compared with pulse cyclophosphamide
once per month for systemic sclerosis (ASSIST): an open-label,

randomised phase 2 trial

Richard K Burt, Sanjiv ] Shah, Karin Dill, Thomas Grant, Mihai Gheorghiade, James Schroeder, Robert Craig, lkwo Hirano, Karin Marshall,
Eric Ruderman, Borko Jovanowic, Francesca Milanet ti, Sandeep Jain, Kristin Boyce, Amw Morgan, James Carr, Walter Barr™

Age (years)
Sex (female)
Ethnicity
White
Hispanic
Black
Disease duration from diagnosis (months)
History of Raynaud's
Modified Rodnan skin score
Systemic sclerosis
Diffuse
Limited (with lung involvement)
Gastrointestinal
Gastrointestinal reflux disease
Patulous (gaping) oesophagus
Small bowel involvement
Lung
Forced vital capacity
Diffusing capacity of CO, comected
Involvement on high-resolution chest
tomography
Non-specific interstitial pneumonia
Usual interstitial pneumonia
Bronchiectasis
Honeycombing
Nodules or micronodules
Cardiac
Abnormal electrocardiogram
Tricuspid annular plane systolic excursion (cm)
Cardiac catheterisation
Pulmonary artery systolic pressure (mm Hg)
Mean pulmonary artery pressure (mm Hg)

45(32-58)
9

7

1

2
136(2-33)

9
28(6-48)

62% (53-70)
58% (29-82)
7

S = = = O

8
224 (NA)

29(45)
20(40)

44 (26-54)
8

8
0
1
18 (6-36)
9
19 (4-45)

67% (43-84)
75% (29-111)
8

w o o o @

2
242 (NA)

28(6:9)
19(4°8)

Before switch to transplantation
{ydophosphamide group (n=9) Transplant group (n=10) pvalve
Baseline 1year Baseline 1 year

Predicted forced vital capacity (%)

Mean (D) 67% (17.0) 61% (19.8)
Median (range) 78%(43-84)  6O%(35-83)
Rate of change (%)t -0%
Predicted total lung capacity (%)

Mean (5D 83% (14.8) T4%(187)
Median (range) 80%(59-00)  6O%(45-95)
Predicted DLCO corrected for haemoglobin (%)

Mean (50) 75% (27-5) 4% (37-0)
Median (range) BO% (29-111)  73%(26-120)
Volume diseased lung {mL)3

Mean (50) E77 (2408) 985 (277-)
Median (range) 961(462-1195) 858 (BOB-1189)
Maodified Rodnan skin score

Mean (50) 19(13-7) 12{14-2)
Median (range) 16 (6-45) 12 (3-44)

62%(150) 74% (157) 0004
2% (36-85)  82%(52-96)
15% 0-006

76% (14-6) 80% (17.9) 0005
7I%(57-102) 7% (62-104)

G8% (21.8) 69% (18-6) 036
GE% (29-94) 67% (33-90)

823(2689)  S51(2771) 0001
B50(359-1095) 546 (240-1118)

28(136) 157.9) 0:0004
0 (6-47) 16(2-29)

Lancet 2011; 378: 498006



Autologous Hematopoietic Stem Cell Transplantation vs
Intravenous Pulse Cyclophosphamide in Diffuse Cutaneous

Systemic Sclerosis

Original Investigation Research

Van Laar JVL and Farge D et al

JAMA. 2014;311(24):2490-2498. doi:10.1001/jama.2014.6368

Table Baseline Characteristic of Study Patients

Characteristic All Patients Transplant Control Arm
(N=158) Arm (N=79) (N=T77)
Age - yr 43.8 (11.3) 44.2 {11.1) 43.3 (11.5)
Female sex —no. (26) 92 (59.0) 43 (54.4) 49 (63.56)
Disease Duration - yr 1.4 {1.3) 1.4 {1.2) 1.5 {1.4)
Major organ involvement — no. (%6) . -
Lung 135 (86.5) 68 (86.1) 67 (87.0) -
Kidney 5 (3.2) 3 (3.8) 2 (2.6) France: 49; Netherlands: 54
Heart 13 (8.3) 6 (7.6} 7 (9.1} Allemagne: 20; Italie: 16
MNone 16 {10.3) 8 (10.1) 8 (10.4) Suisse 7, GB: 5, Austriche:3,
Current or past smoker— no. (%) 84 (53.8) 41 {51.9) 43 (55.9) Belgique 1, Canl 1Grece: 1
Pre-trial use of cyclophosphamide —no. 34 {21.8) 17 {21.5) 17 (22.1)
Weight (ke) 68.6 (14.4) 71.5 (15.2) 65.6 (12.9) Accrualper centre
B 23.8 (4.1) 24.7 (4.1) 22.9 (4.0) 0
Modified Rodnan skin score (mRSS) 25.3 (8.0} 24.8 (8.1) 25.8 (7.9) zz
Creatinine clearance (mL/min) 76.7 (25.9) 76.8 (26.1) 76.5 (26.0) 15 1
LVEF by echo 64.9 (8.5) 64.7 (8.7) 65.1 (8.3) 101
VC (% of predicted) 81.4 (18.4) 81.7 (19.3) 81.1 (17.6) >
DLCO (% of predicted) 58.5 {14.1) 59.3 {14.3) 57.7 {14.0) 0@;@@@%&&%6«@@@;&@1&;@@jﬁ@fy«;fQ@i “““““
HAQ score 1.35 (0.8) 1.25 (0.74) 1.44 (0.84) AR A




Autologous Hematopoietic Stem Cell Transplantation vs Original Investigation Research
Intravenous Pulse Cyclophosphamide in Diffuse Cutaneous ., ;.o vz and Farge p et~ A-2014312412490-2498.dot101001 ama 2014 6368
Systemic Sclerosis A Randomized Clinical Trial

Table 2. Treatment Responses in Clinical Outcome Variables, Change in the Area Under the Time Response Curve From Baseline to 2 Years' Follow-up

AUC, Mean (SD)

HSCT Group Control Group
Variable (n=67)° (n = 64)° Difference (95% Cl) P Value
Weight, kg =6795) =6-8(5-6) S —3-o-to-3-1) 01
Modified Rodnan skin score -19.9(10.2) -8.8 (12.0) 11.1(7.3 t0 15.0) <.001 >
Creatinine clearance, mL/min® =122 2241 T TS50 20.3) .02
LVEF, % by cardiac echocardingranhy Pt +0-(3-6+ —0-3{A. 7105 D) 91
@d vital capacity, % predicted 6.3 (18.3) -2.8 (17.2) -0.1(-14.7 to -2.5) .004 >
Total lung capacity, % predicted e m ey =339 =64 -I1.910 -0.9) .02
Residual volume, % predicted -4.8 (33.7) -2.1(26.9) 2.7(-791t013.2) .62
DLCO, % predicted -4.7 (13.7) -4.1(17.6) 0.6 (-4.9t06.0) 84
HAQ-DI -0.58 (1.14) -0.19 (0.79) 0.39 (0.51to 0.73) .02
SF-36 score
Physical component 10.1 (15.8) 4.0(11.2) -6.1(-10.9to0 -1.4) .01
Mental component 3.1(16.0) 3.4(17.1) 0.3 (-5.41t0 6.07) 91
EQ-5D
Index-based utility score 0.31(0.50) 0.03 (0.44) -0.29 (-0.45 t0 -0.12) <.001
VAS score 16.9 (44.5) 10.2 (39.7) -6.7 (-21.33t07.87) .36




Autologous Hematopoietic Stem Cell Transplantation vs
Intravenous Pulse Cyclophosphamide in Diffuse Cutaneous
A Randomized Clinical Trial

Systemic Sclerosis

Figure 2. Event-Free and Overall Survival During 10-Year Follow-up

Original Investigation Research

Van Laar JVL and Farge D et al
JAMA. 2014;311(24):2490-2498. doi:10.1001/jama.2014.6368

|£| Event-free survival

100+
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ey
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r:é Control T
=
&2 40-
20+
Time-varying HR P=.04
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Years
No. at risk
HSCT 79 66 65 65 64 53 41 29 21 13 10
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Overall survival
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0 1 2 3 4 5 6 7 8 9 10
Years
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HSCT 79 68 67 67 66 55 43 32 23 14 11

Control 77 70 64 60 57 40 34 25 18 12 6

10% TRM in ASTIS: 15 yrs recruitement

Hazard ratios (HRs) and 95% Cls were calculated by Cox regression. Hazard
ratios were time-varying. The hazard (slope of the survival curve) in the
hematopoietic stem cell transplantation (HSCT) group is initially high because of
treatment-related mortality but gradually improves. At 1-year follow-up, the HR
already favors the HSCT group, which leads to the crossing of the survival

curves at 2 years' follow-up. A, Three-month follow-up: HR, 2.01(95%Cl,
0.74-5.49); P = .17; 6-month follow-up: HR, 1.35 (95% Cl, 0.62-2.96); P = 45;

1-year follow-up: HR, 0.52 (95% Cl, 0.28-0.96); P = .04; 2-year follow-up: HR,
0.35(95% Cl, 0.16-0.74); P = .006; 3- through 10-year follow-up: HR, 0.34
(95% Cl, 0.16-0.74); P = .006. B, Three-month follow-up: HR, 2.40 (95% Cl,
0.75-767); P = 14; 6-month follow-up: HR, 1.50 (95% Cl, 0.61-3.68); P = .38;
1-year follow-up: HR, 0.48 (95% Cl, 0.25-0.91; P = .02; 2-year follow-up: HR,
0.29 (95% Cl, 0.13-0.65); P = .002; 3- through 10-year follow-up: HR, 0.29
(95%Cl, 0.13-0.64); P = .002.

Mobilisation: CY 4g /m2 G-CSF (10ug/kg/day) + CD34+ selection

© MATHEC®10/2018

Conditionnement CY 200 mg/kg (J1-J4) + SAL (7.5mg/k sur 3 J)



ASTIS CAUSES OF DEATH PLEASE
READ THE ANNEX !!

JAMA. 2014;311(24):2490-2498. |

Odds ratios for event

Subgroup

Age, y
<=45
>45

Sex
Female
Male

Disease duration,y?
<=2
>2

Smoking status
Never smoked
Ever smoked

Pre-trial cyclophosphamice

Yes

No
Weight

<=66-5 kg

>66:5 kg

No of Events/
No of Patients

|
|

13/84 ——

15/72 —I—

15/92 +

13/64 ——
|

2128 ——

6128 -_—lG
|

1172 ———

17184 -
|

434 - —

241122 +

12178

16178
|

0.004 004 02 1 24 816

>

Favors transplant Favors control

Odds Ratio
(95% CI)

088 (0.22-341)
103 (0.28-382)

072 (0.19-253)
131 (0.32:5.62)

092 (0.33-260)
114 (013-0.94)

028 (0.04-1.33)
226 (067-8.29)

029 (0.01-4.26)
118 (0.44-322)

081 (0.18-331)
106 (0.30-381)

Surviva | Survival Cause of Autopsy Relationsh
I, days® | after Death ip to
Transpla Treatment®
nt, days
153 11 progressive | not done probably
heart failure related
after HSCT,
related to
underlying
SSc and
treatment
131 35 hemodyna extensive definitely
mic shock fibrosis and related
P Value for during ATG pleural
Heterogeneity administrati | thickening,
on followed dilated
by ARDS, cardiomyopat
85 mesenteric hy, peripheral
ischemia, (but not
ATN and coronary)
48 subsequentl | atherosclerosi
y MOF s and ATN
83 87 5 shock and not done definitely
' subsequentl related
y ARDS
02 * 144 46 hemodyna malignant definitely
mic shock, lymphoma in related
EBV spleen and
26 reactivation, | lymph nodes
PTLD, ATN,
ARDS and
15 subsequentl
y MOF
Cause of Death Transplant Group (n=19)" Control Group (n=30)
Disease progression 9(47.4) 19 (63.3)
Treatment-related 8 (42.1) 0
Cardiovascular 0 4(13.3)
Cerebrovascular 1(5.3) 0
Hemato-oncological malignancy 1(5.3) 9 (16.7)
Other” 0 2(6.7)




ORIGINAL ARTICLE

Myeloablative Autologous Stem-Cell

N Engl ] Med 2018;378:35-47.
DOI: 10.1056/NE|Moal703327

Transplantation for Severe Scleroderma

STATISTICAL ANALYSIS
The trial was originally designed for 226 par-
ticipants, with event-free survival as the primary
end point. Low accrual prompted amendments,
first to broaden entry criteria, then, ultimately,
to reduce the sample size by changing the pri-
mary end point to the global rank composite
score. Power for the new design with 114 par-

board recommended stopping randomization at
75 participants.

205 Consented

77 Failed entry criteria
P21 Insurance declined
14 Not interested

39 CY Arm
32 Completed 12 Doses

18 Other
75 Patients
Randomized
I I
36 mHSCT Arm
33 received transplant
Reasons:

34 Completed 2 10 doses
Reasons:

- 2 deaths (2 & 5 doses)

- 3 subject decision (2 no doses, 1 2 doses) - w/d ineligible

- Breast Cancer Diagnosis

- death




ORIGINAL ARTICLE N Engl | Med 2018;378:35-47.
DOI: 10.1056/NE|Moal703327

Myeloablative Autologous Stem-Cell
Transplantation for Severe Scleroderma

Table 1. Demographic and Clinical Characteristics at Baseline (Intention-to-Treat Population).* =rry=re cy :31?37_
x4=8Gy 120 mg/kg CELLS
Transplantation Cyclophosphamide Total
Characteristic (N=36) (N=39) (N=75) | !
Mean age — yr 44.9:10.9 46.9+10.4 45.9:10.6 O
Female sex — no. (%) 19 (53) 29 (74) 48 (64)
Race — no. (%8)7
White 29 {8 1:' 31 {?9} 60 {SU] EtTOtal B%dyallrjrad\atitonl (TB\}aglrl?icTisterezzdc‘;wi)th lung and renal shielding
(transmitted doses to lung and kidney=2 Gy
Black 2 (6) 4 (10) 6 (8)
Other 5 (14) 4 (10) 9 (12)
Smoking status — no. (%)
Current or former smoker 14 (39) 10 (26) 24 (32)
Never smoked 22 (61) 29 (74) 51 (68)
Mean duration of scleroderma before 25.1£12.9 29.0+16.0 27.1z14.6
randomization — mo Hierarchy of component outcomes Pairwise
DMARD use in previous 6 mo — no. (%) 26 (72) 25 (64) 51 (68) —— c”:*’;_ﬁ::”s
ubje
Previous use of cyclophosphamide — no. (%) 8 (22) 17 (44) 25 (33) Subject  Mortality EFS Failure FVC HAQ-DI mRSS 1 2 3 4 5 6 GRCS
Lung involvement — no. (%) 36 (100) 37 (95) 73 (97) S
Mean modified Rodnan skin score: 28.5+8.7 30.8£10.5 29.7+9.7 i i - 1 i i 11
Mean FVC — % of predicted value 74.5+14.8 73.8:17.0 74.1£15.9 111 1 . 13
Mean DLco — % of predicted value 53.9+7.6 52.728.2 53.347.9 e
Y T N ejection e chinn — %\E 61.0+6.1 59.054.3 60,4452 The GRCS i? a-m an'ley'tic tool.tl.]at account.s f.olr multiple disease rﬁ?nifestations simultaneously but does not
measure clinical disease activity or severity; it reflects how participants compare to one another based on a
Mean creatinine clearance — mI,."min 122.8+41.7 124.9+£54.3 123.9+48.3 hierarchy of ordered outcomes. To compute the GRCS, each subject is first compared to every other subject
Mean ESR — mm,l'hr'ﬂ] 79.84726.5 32.2+24.9 3].1425.4 and assigned a "pairwise comparison score” of 1 (better off), 0 (no different), or -1 (worse off). The table
' ’ T ' ’ provides an example of how 6 hypothetical subjects would be scored.
Mean SF-36 physical component score| 29.5+9.2 28.9:9.5 29.2+9.3 COMBINING MORTALITY AND LONGITUDINAL MEASURES
Mean SF-36 mental component score| 44.7+10.7 44.6+9.9 44 6+10.2 IN CLINICAL TRIALS Statist. Med 18, 1341-1354 (1999)
Mean HAQ-DI score** 1.2+0.6 1.4:0.9 1.3+0.8




SCOT US trial Sullivan K. et al NEJM 2018

Intention-to-Treat Population

Overall Survival Event-free Survival
100= _ 100=— _
8% 90+ I Transplantation " 90— t
g gg- I"l— ) 1 i'll B 5 E ?E- - :I'r?nIEI;::IIantatiﬂn
= - e - = —~ . g
£ 60 P AR - - 5 g 60- -
@ '[I =& ")
= 50- il 92 50+ :
o @ e e e = b= —
= 404 . = 5 40+ 1 k FHl
clophosphamide w -
E 20 Cyclophosphami 2 o 30- Cyclophosphamide
= O
5 20— = % 20-
E 104 P=0.05 by log-rank test a 104 P=0.06 by log-rank test
ﬂ ] ] ] ] ] ] | ﬂ ] ] ] ] ] ] 1
0 1 2z 3 4 5 [ i 0 1 i 3 4 5 [ i
Years since Randomization Years since Randomization
Jo. at Risk
'rar‘iﬂplantatiﬂn 3G 33 3l 30 30 25 Q ET 3z 27 26 26 24 ]
Zy‘clﬂphﬂsphamide 39 35 32 24 22 15 7 39 35 27 20 14 12 [

A 72 mois : TRM : 6% ASCT vs 0% cyclo
Survie Globale: 86% ASCT vs 51% cyclo

TBI 8 Gy + Cyclo 120 mg/kg + hATG 90 mg/kg(Lung + Kidney shielding: 2 Gy) CD34+ AHSCT
Vs cyclophosphamide 750 mg/m? x 12 mo. (n=39)




“d sYSTEMIC SCLEROSIS

MATURE REVIEWS | RHEUMATOLOGY
Autologous HSCT is efficacious, doi:10. 1038/mrrheum. 201 8.34
but can we make it safer? Published online DD Mon 2018
Richard K. Burt and Dominique Farqge
Trial Patients treated Regimen End points H5CT-relatad Incidence  Overall survival |
with HSCT (n) deaths of cancer
ASSIST 10 Non-myeloablative  Clinicalimprovement (mRS50r 0% 0%(00f10)  100%(2 years)
» CYC 200mg/kg FVC) (P=0.00001)
+ TATG 6.5mg/kg
ASSIST 89 Non-myeloablative ~ +05=T78% 6% 0%(0of89)  78%(5years)
regimen * CYC 200mg/kg *RFS=70%
* rATG either 6.5mg/  * MR35 (F=0.0003)
kg or4.5mg/kg * FVC(P=0.004)
ASTIS 15 Non-myeloablative ~ « EFS(P=0.006) 10% 1.3%(10of75) *82% (5years)
* CYC 200mg/kg » mRSS (P<0.001) « O5(P=0.002)
rATG75mg/kg  *FVC(P=0.004) Y3
SCOT 33 Myeloabaltive EF5(2005-2010) 6% 0%(30f33)  »86%(54 months)
» TBI 800Gy + [TT(P=0.06) * 54months 05
+CYC120mgkg  *PP(P=0.02) S (-0
» eATG 90mg/kg * 12 months O5
GRCS (after 2010) (P=0.02)
« [TT(P=0.01)

* mRS5 (ITT, P=0.05; PF, P=0.01)
» FVC(ITT, P=0.3; PR, P=0.5)
CYC. cyclophosphamide; EF3, event-free survival; eATG, equine anti-thymocyte globulin: FVC, forced vital capacity; GRCS. global rank composite score; HSCT,

haematopoietic stem cell transplantation; ITT, intention to treat; mR35, medified Rodnan skin score; O3, overall survival; PP per protecol; rATG, rabbit
anti-thymocyte globulin; RF5, relapse-free survival; TBI, total body irradiation. © MATHEC® 10/2018



Cardiopulmonary assessment of patients with systemic Intial screening Invite for initial

— luati
sclerosis for hematopoietic stem cell transplantation: - - evaluation
recommendations from the European Society for Blood LT e T
. . . . + Spaak with referring MD or + Lab testing: Cell blood count, Liver
and Marrow Transplantation Autoimmune Diseases Working complete questionnaire to e et et e eyt
Party and collaborating partners confirm the prasance of aither panal, ANA, SCI70, anti-polymerass
deS5c or leSS5c plus lung Il antibody, BNP [or NTproBNP)
Bone Marrow Transplantation (2017) imvolvement + Pulmonary fuction testing
» High-resolution chest CT
l * Electrocardiography
+ Echocardiogram with doppler and
ADWP EBMT , BRASIL AND CHICAGO Appropriate Yea tissue doppler plus dobutamine
candidate? siress _
* Cardiac MRI with contrast

+ Cardiac cethetarizetion with fluid
Mo challengs
* Holter monitor if history of
palpitations or ebnormal ECG
+ Endoscopy if enemia or history of
Excluded . o

GAVE
From HSCT

Any cardiac exclusion criteria for HSCT?

+ Basaline [resting) PASP = 40 mmHg or mPAP = 25 mmHg

* PASP = 45 mmHg or mPAP = 20 mmHg after fluid challenge
+ Dacreasa or lack of augmentation of CO after fluid challenge
* Pulmonary vascular resistance = 3 Wood units

+ D-sign of septal bounce on cardiac MRI

m| * LVEF = 45%

fas + Unrevesculerized sevara coronary artery diseasa

* Untrested severs amrhythmia

+ Cardiac tamponade

+ Constrictive pericerditis

Mo

Proceed with HSCT |© MATHEC®10/2018




Autologous stem cell transplantation for pro- ®Fen,ata Storti Foundation
gressive systemic sclerosis: a prospective

non-interventional study from the European

Society for Blood and Marrow Transplantation Response : 83.7 % (95% ClL: 783 - 91.5),
Autoimmune Disease Working Party 2:726&49 ': 4‘933 :%:3599 - ::-13))

Joerg Henes,* Maria Carolina Oliveira,2 Myriam Labopin, Manuela Badoglio,*

Hans Ulrich Scherer,® Nicoletta Del Papa,® Thomas Daikeler,” Marc H atologica 2021 OS 90.2 0/0 (950/0 C.: 83.7 - 96.6).
Schmalzing,® Roland Schroers,® Thierry Martin,*° Gregory Pugnet,** Belinda aematologica 0 ° :
Simoes,*? David Michonneau,* Erik W.A. Marijt,** Bruno Lioure,* Jacques Volume 106(2):1-9 10°d 2yl's NRM 6-2 /0 (95 /0 CI- 2-3"1 3 )
Olivier Bay,*® John A Snowden,” Montserrat Rovira,*®* Anne Huynh,* Francesco
Onida,* Lothar Kanz,* Zora Marjanovic? and Dominique Farge® for the
NISSC1 members
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Sclérodermie Systémique:
Greffe de CSH autologue recommandation de grade A
Indications et suivi des autogreffes de b Update Of EULAR recommendations for the

cellules souches hématopoiétiques —

dans les maladies auto-immunes et treatment of systemic sclerosis
auto-inflammatoires : recommandations de
la Société francophone de greffe de moelle Otylia Kowal-Bielecka, ' Jaap Fransen,” Jerome Avouac,” Mike Becker,*>
et de thérapie cellulaire (SFGM-TC)
Grégory Pugnet, E!]ristina Castila-Llorente”, Mathieu Puyade®, BLuuis Terriou, Maqnuela Badugliui, SPECIAL REPORT
I S s B s B SCT for severe autoimmune diseases: consensus guidelines of
Anne Huvnh ™ Thierry Martin ™ atrick Vermersch ™, Ibrahim Yakoub-Agha *, Dominique Farge”’ the European Group for Blood and Marrow Transplantation

Bl Gz AFTY; B4 SE5-5180

for immune monitoring and biobanking

T Alexander', A Bondanza®, PA Muraro®, R Greco?, R Saccardi’, T Daikeler’, M Kazmi®, C Hawkey’, BP Simoes®, K Leblanc®, WE Fibbe'®,

eqiligre i ov Mee o
Wi e ol ooy e e alcar
i s oedined Do

Protocole National de Diagnostic et de Soins

Sclérodermie Systémique



Sclérodermie Systémique cutanée diffuse récente
rapidement évolutive: AHSCT recommandations

* Age: entre 18 et 65 ans (cas pédiatriques)

* Sclérodermie systémique cutanée diffuse ou limité avec une durée de
la maladie depuis le 1¢" signe hors Raynaud

Contre-indications communes a Fautogrelfe de (SH pour
e <2 ans avec mRSS 2> 20 et atteinte du tronc ﬁfremmmandmna sont :
* V§225 ?agt?a;ffnsnaitlf ou sevré depuis moins de 3 mois ;
* Hb < 11 sans autre cause retrouvée e e
e < 5 ans avec mRSS > 15 » affection(s) concomitante(s) sévére(s)

* Atteinte viscérale significative ou s’aggravant défini par

 Atteinte pulmonaire: DLCO et/ou CVF < 80% et atteinte interstitielle
* Atteinte rénale: HTA, anomalies urinaires, MAT, IR modérée
e Atteinte cardiaque: FA, flutter, BAV, IC congestive réversible

 <5ans mRSS < 14 et avec atteinte pulmonaire sévere évolutive

* Altération de la CVF de 10 % et/ou de la DLCO de 15 % Hachulla E. et al. Orphan J Rare Dis 2021

PNDS Sclérodermie Systémique HAS 2020
Farge D. et al. Bone Marrow Transpl 2017
Pugnet G. et al. Bulletin du cancer 2017
Snowden et al. Bone Marrow Transpl 2012



La sclérose en plagues en France

Profils des malades

i millions de malades
2,3 i dans lemonde
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La greffe contre la sclérose en plaques
Dépenses enzus
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Premiére cause de handicap sévere non traumatique du sujet jeune

Le Monde mercredi 13 Février 2019



Preclinical | Relapsing-Remitting MS | Secondary Progressive MS

Acute white-matter lesions — immunologic patterns Chronic white-matter lesions
i

Brain Volume

7 atrophy

v v measures

\QS? EDSS
8 Lesion

Smoldering

&
1}

load T2
T1 Gad *+

Apoptotic Chronic inactive
1 oligod‘elldrvoqlf
Pathology
>
de?:ygei:i)::i(on ;#D;genera!ion of
inner myelin loops Remyelinated
Complex genetic background .
 Multiple environmental risk factors
» Autoimmune inflammation
* Demyelination, axonal damage, glial proliferation
« CD4+ T cell-mediated autoimmune disease )
Therapies b Myelin/neural repair

immunomodulatory

Copyright MATHEC



@ MULTIPLE SCLEROSIS - A TWO PHASES DISEASE

= Restricted Death

Assistance g; gﬁg :
. required '
Relatively (o viall
3evebre|:1 Restricted Gonfined
Minimal AN Disability i to bed
Normal disability precludes wheelchair
neurological full daily
examination Moderate activities
“Flares” No ?!S&blmy "
* |V steroids disability |1

* plasmapheresis |

|
|
“Auxiliary”
* regular physical activity
* sun exposure,
g * Vit D3 adjustment
*healthy nutrition
’ A H * Vit supplementation

N 7 P CO CT CA CT CT (T C (T

First line treatment Second line treatment Second/third line treatment
«glatiramer-acetate » fingolimod * mitoxantrone

* interferon-b * natalizumab (a-VLA4) « Rituximab (anti-CD20)

» fingolimod * ocrelizumab (anti-CD20) « alemtuzumab (a-CD52)

« fumaric acid * cladribine « Autologous HSCT

« teriflunomide * a-CD25 * MMF, Cyclophosphamide

* laquinimode...........

R. Saccardi HSCT in Multiple Sclerosis



La sclérose en plagques: phase Il AHSCT

2_
2 ] B
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X AHSCT Time, y 3 -7 -1 i 1 2 3 Figure 4: Yearly rate of change in brain volume before and after autologous

haemopoietic stem-cell transplantation

No. 145 123 112 82 64 36 27 Change in ED35 from before aH5CT

Probability of no EDSS progression ()

Copyright MATHEC

. No EDSS progression

s [
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0.6 4
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SEEE T o DREENS EEEEY ]

L] B 1 . B L} T 1
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Time since transplant (months)

O

Probability of no relapse event

. No relapse event

1.04 —

0.8

0.6+
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0.2+
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20 23 23 2 2 21 19 18 18 w15 5 :I\/I?ncardi et al. Neurology 2015
0 6 12 18 24 30 36 42 48 54 60 66 72 78 Bur.tR. etal. JAMA 2015
Time since transplant (months) Atkins et al. Lancet 2016

Nash et al. Neurology 2017




JAMA Neurology | Original Investigation

Long-term Outcomes After Autologous Hematopoietic Stem
Cell Transplantation for Multiple Sclerosis

Paolo A. Muraro, MD: Marcelo Pasguini, MD; Harold L. Atkins, MD: James D. Bowen, MD; Dominigue Farge, MD; Athanasios Fassas, MD:

Mark S. Freedman, MD: George E. Georges, MD; Francesca Gualandi, MD; Nelson Hamerschlak, MD: Eva Havrdova, MD; Vassilios K. Kimiskidis, MD;
Tomas Kozak, MD; Giovanni L. Mancardi, MD; Luca Massacesi, MD: Daniela A. Moraes, MD; Richard A. Nash, MD; Steven Pavletic, MD; Jian Ouyang, MD;
Montserrat Rovira, MD: Albert Saiz. MD; Belinda Simoes, MD; Marek Trmény, MD: Lin Zhu, MD; Manuela Badoglio, M5c; Xiaobo Zhong, MS;

Maria Pia Sormani, PhD; Riccardo Saccardi, MD; for the Multiple Sclerosis-Autologous Hematopoietic Stemn Cell Transplantation (MS-AHSCT)

Long-term Outcomes Study Group

.U
P =.007
T 0.8
=
|
e 06
E ' Relapsing-remitting
-
% 0.4-
& Secondary progressive
o
2 02-
Primary progressive
0 T I T I I T T I 1

0 1 2 3 4 5 6 7 8 9 10
Time After AHSCT, y
No. at risk

Relapsing-remitting 53 53 44 38 29 17 11 9 6 4 1
Secondary progressive 162 162 121 90 71 32 18 10 4 2 1
Copyright MATHEC Primary progressive 24 24 11 6 3 1



T

NEDA status in highly active MS can be more
easily obtained with autologous hematopoietic
“stem cell transplantation than other drugs rlacebo (AFFIRM) -0
Placebo (FREEDOMS) o
Placebo (DEFINE} -9
Mult Scler. 2017 Feb;23(2):201-204 Placebo (CLARITY) -0

IFNB-1a (DECIDE) +O
IFNB-1a (CARE-M3 II) i
IFNB-1a (CARE-MS I) ——
No Evidence of Disease Activity Daclizumab (DECIDE] -
BG-12 (DEFINE) — g
Fingolimod (FREEDOMS) ——
MNatalizumab (AFFIRM) @
Alemtuzumab ([CARE-MS Il) ——
1. Norelapse Alemtuzumab (CARE-MS I) — g
Cladribine (CLARITY) 00—
Oerelizumab (OFPERA 1) —a—
3. No new or active lesions on MRI Ocrelizumab (OPERA I) ——
AHSCT (Hamerschlak, 2010) G
AHSCT (Burman, 2014) " O
AHSCT (Burt, 2015) g
AHSCT (Atkins, 2016) —
AHSCT (Nash, 2017) - o

Maria Pia Sormani, Paolo A Muraro, Riccardo Saccardi and Gianluigi Mancardi

New goal in RR MS management

2. No Adisability progression

0% 10% 20% 30% 40% 50% 60% 70% 30% O0% 100%

32




Efficacy and safety of autologous hematopoietic stem-cell
transplantation in multiple sclerosis: a systematic
review and meta-analysis

Fangfang Ge' - Hong Lin" - Zhuyi Li' - Ting Chang' &

Study
ID

MS type
SP
PP
RR
PR

intensity conditioning regimen
high
low+intermediate

MR Gd
Gd+
Gd-

age
age <40
age=40

ES (95% Cl)

—— 0.60 (0.45, 0.75)
—— 0.55 (0.35, 0.74)
-+ 0.85(0.77,0.92)

* 0.20 (-0.15, 0.55)

—_— 0.58 (0.40, 0.75)
- 0.80 (0.75, 0.85)

—— 0,77 (0.61, 0.94)
e 0.47 (0.33, 0.62)

-+ 0.53 (0.29, 0.78)
—— 0.51 (0.30, 0.72)

Study %
o ES(95%Cl)  Weight
Fassas2000 —— (.76(0.59,0.93) 490
Nash2003 —-'— 0.73 (0.56, 0.90) 4.92
Burt2003 —_— 0.33 (0.13, 0.53) 4.32
Salz2004 ——s— 0.86 (0.67, 1.04) 4.7
Saccardi2005 . =% 0.95(0.85,1.05) 6.78
NI XS20068 —a—  (0.75(0.56,094) 467
Juan Xu2010 +e— (083(0.71,096) 6.14
Krasulova2010 —e—  0.71(053,0.88) 4.90
Hamerschlak2010 — 0.50 (0.44, 0.74) 547
Bing Chen2011 — (.74 (0,54, 094) 441
Bowen2012 — 0.52 (0,33, 0.71) 4.52
Mancardi2012 —— 0.66 (0.55, 0.77) 6.53
Burman2014 ——  0.77(0.64,090) 6.0
Burt2015 i -« (087(082 0082 7M1
Shevchenko2015 .- 0.83(0.76,091) 735
Atkins2016 —er—  0.70(0.52 088) 4.71
Nash2017 | —#— 0.91(0.80,1.03) 641
Casanova2O7 —_— 0.77 (0.63, 0.92) 5.55
Overall (I-squared = 74.7%, p = 0.000) <D 0.75 (0.69, 0.81)  100.00
NOTE: Weights are from random efiects analyfis

1,05 0 1.05

favor AHSCT

Ge et al. Neurol Sci 2018



Efficacy and safety of autologous hematopoietic stem-cell
transplantation in multiple sclerosis: a systematic
review and meta-analysis

Fangfang Ge' - Hong Lin" - Zhuyi Li' - Ting Chang' &

Study
ID

MS type
SP
PP
RR
PR

intensity conditioning regimen
high
low+intermediate

MR Gd
Gd+
Gd-

age
age <40
age=40

ES (95% Cl)

— 0.60 (0.45, 0.75)
—— 0.55 (0.35, 0.74)
-+ 0.85(0.77,0.92)

* 0.20 (-0.15, 0.55)

—_— 0.58 (0.40, 0.75)
- 0.80 (0.75, 0.85)

—— 0,77 (0.61, 0.94)
—— 0.47 (0.33, 0.62)

—_——

0.53 (0.29, 0.78)
g — 0.51 (0.30, 0.72)

TRM =1.34%

Study %
o ES(95%Cl)  Weight
Fassas2000 —+— (.76(0.59,083) 480
Nash2003 —-'— 0.73 (0.56, 0.90) 4.92
Burt2003 —— : 0.33 (0.13, 0.53) 4.32
Saiz2004 ——a— (.86 (0.67, 1.04) 471
Saccardi2005 . =% 0.95(0.85,1.05) 6.78
NI XS2006 ——  (0.75(0.56,0.94) 467
Juan Xu2010 ++— (083(0.71,096) 6.14
Krasulova2010 —e—  0.71(053,0.88) 4.90
Hamerschlak2010 — 0.59 (0.44, 0.74) 5.47
Bing Chen2011 — (.74 (0.54, 0.94) 441
Bowen2012 — 0.52 (0,33, 0.71) 4.52
Mancardi2012 —.— 0.86 (0.55, 0.77) 6.53
Burman2014 - 077 (0.64, 0.80) B0
Burt2015 i -« (087(082 0082 7M1
Shavehenko2015 b 0.83 (0.76, 0.91) 7.35
Atkins2016 —r— (.70 (0.52, 0.88) 4.71
Nash2017 | —#— 0.91(0.80,1.03) 641
Casanova20? —_— 0.77 (0.63, 0.92) 5.55
Overall (I-squared = 74.7%, p = 0.000) Q 0.75 (0,69, 0.81)  100.00
NOTE: Weights are from random efiects analyfis

1,05 0 1.05

favor AHSCT

Ge et al. Neurol Sci 2018



JAMA | Preliminary Communication

Effect of Nonmyeloablative Hematopoietic Stem Cell
Transplantation vs Continued Disease-Modifying Therapy
on Disease Progression in Patients With
Relapsing-Remitting Multiple Sclerosis

A Randomized Clinical Trial

Richard I£. Burt, MD; Roumen Balabanov, MD; Joachim Burman, MD; Basil Sharraclk, MD; John A. Snowden, MD; Maria Carolina Oliveira, MD;

| 926 Patientsassessed

B16 Excluded®
634 Ineligible after telephone or electronic screening
485 Had <2 relapses in prior 12 mo
270 Primary or secondary progressive disease
207 Expanded Disability Status Scale score »6.0
170 Not aged 18-55y
30 Newly diagnosed or mild burden of disease
16 No prior disease-modifying therapy
5 Medical contraindications
. 11 Other”
182 Ineligible after in-person evaluation
50 Secondary progressive disease
41 Not more than 2 relapses in prior 12 months
34 No insurance approval
19 Newly diagnosed ar mild burden of disease
18 Did not meet McDonald criteriat!
B Medical contraindications
7 Primary progressive disease
6 Other*

110 Randomized |

55 Randomized to hematopoietic
stem cell transplantation

52 Received intervention as
randomized

3 Did not rece ive intervention

2 Found to have secondary
progressive disease

1 Had recurrent infections

'

52 Completed 1-vy follow-up

r

52 Included in primary analysis

3 Excluded (did not receive
intervention)

55 Randomized fu recejve disease -
modifying therapy

55 Received intervention as
randomized

51 Completed 1-vy follow-up

4 Lost to follow-up after receiving
hematopaoietic stem cell

transplantation at outside facilities

31 Crossed over to receive
hematopaoietic stem cell
transplantation

!

51 Incduded in primary analysis

4 Excluded (lost to follow-up after
outside transplantation)



JAMA | Preliminary Communication

Effect of Nonmyeloablative Hematopoietic Stem Cell
Transplantation vs Continued Disease-Modifying Therapy
on Disease Progression in Patients With
Relapsing-Remitting Multiple Sclerosis

A Randomized Clinical Trial

Richard I£. Burt, MD; Roumen Balabanov, MD; Joachim Burman, MD; Basil Sharraclk, MD; John A. Snowden, MD; Maria Carolina Oliveira, MD;

Hemato poietic
Stem Cell
Transplantation Disease-Modifying
Characteristics (n=55) Therapy (n = 55)
S5ex, No. (%)
Men 21(38) 16 (34)
Women 34 (62) 39 (66)
Age, y
Mean (50) 35.6(8.4) 35.6(8.2)
Median (range) 34 (18-54) 36(19-52)
Duration of disease, mo
Mean (50) 63.1(44.8) 84.8(61.2)
56 (9-168) 65 (8-255)

Median (range)

Prior immune
moadul ation fSuppression
histary, No.

Corticosteroids

Glatiramer acetate
Interferon beta-1a (Rebif)
Interferon beta-1a (Avonex)
Dimethyl fumarate
Interferon beta-1b
Matalizumab

Intravenous immunaglobulin
Fingolimod

Teriflunomide
Plasmapheresis
Azathioprine

Met hotrexate

No. of different immune
moadul ation fSuppression
treatments before
hematopoietic stem cell
transplantation

Mean (50)
Median (range)

53
30
17
20
12

Rl =R = R - T T

3.2(11)
3(1-7)

54
28
27
23
12
11

[ [ S O G TP I R Y

3.2(12)
3(1-7)



JAMA | Preliminary Communication

Effect of Nonmyeloablative Hematopoietic Stem Cell
Transplantation vs Continued Disease-Modifying Therapy
on Disease Progression in Patients With
Relapsing-Remitting Multiple Sclerosis

A Randomized Clinical Trial

Richard I£. Burt, MD; Roumen Balabanov, MD; Joachim Burman, MD; Basil Sharraclk, MD; John A. Snowden, MD; Maria Carolina Oliveira, MD;

|T| Time to disease progression

104 7
# BO7 . e
= Disease-modifying therapy =====
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2 i !
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= 40 :
| i
= L]
o LLELL .
S 204 : Hematopoletic stem
B i cell transplantation
i l
- |
0 . | ¥ ' | .
a b 12 24 E1 48 60
Months
Ma, at risk
Hematopoietic stem 52 52 51 51 50 49 48
cell transplantation
Disease-modifying 54 54 43 30 26 24 23

therapy

Transplant Related Mortality =0

|?| Time to first relapse
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. Disease-modifying therapy |
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JAMA | Preliminary Communication

Effect of Nonmyeloablative Hematopoietic Stem Cell
Transplantation vs Continued Disease-Modifying Therapy
on Disease Progression in Patients With
Relapsing-Remitting Multiple Sclerosis

A Randomized Clinical Trial

Richard K. Burt, MD; Roumnen Balabanov, MD; Joachim Burman, MD; Basil Sharrack, MD; John A, Snowden, MD; Maria Carolina Oliveira, MD;

HSCT group NCl common toxicity criteria# Number of Liver
Pati:"t-" with Elevated transaminases
G 3 .
. . . raced @ Infection
Febrile neutropenia (culture negative) 13 - - - — -
Metabolism abnormalities Urinary tract infection - Escherichia coli 1
Hypophosphatemia 17 Pneumonia (culture negative) 1
Hypokalemia 13 Clostridium difficile diarrhea 1
Hyperglycemia > Rectal surveillance culture- vancomycin resistant 1
Hypocalcemia 1
. enterococcus

Hyponatremia 1
Hypomagnesemia 1 Other
Hypermagnesemia 1 Engraftment bone pain 1
Cardiovascular Serum sickness 1
Hypertension 3 Sei

eizure 1
Atrial fibrillation 1 -
Tachycardia 1 Hematuria 1
Syncope 1 Epistaxis 1

The rate of infection per patient per year was 0.19 in the HSCT group and 0.23 in the DMT group.
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Quels patients SEP sont candidats?

Bone Marrow Transplantation é;éBMT

httpsy//doi.org/10.1038/s4

FEATURE

Autologous haematopoietic stem cell transplantation and other
cellular therapy in multiple sclerosis and immune-mediated
neurological diseases: updated guidelines and recommendations
from the EBMT Autoimmune Diseases Working Party (ADWP) and
the Joint Accreditation Committee of EBMT and ISCT (JACIE)

Basil Sharrack'? - Riccardo Saccardi® - Tobias Alexander® - Manuela Badoglio ©° - Joachim Burman @° -
Dominique Farge 7%%° . Raffaella Greco'" « Helen Jessop'? - Majid Kazmi'? - Kirill Kirgizov'* - Myriam Labopin® -
Gianluigi Mancardi' - Roland Martin '® - John Moore'” - Paolo A. Muraro ®'® - Montserrat Rovira'® -

Maria Pia Sormani?®?! - John A. Snowden ('? - for the European Society for Blood and Marrow Transplantation
(EBMT) Autoimmune Diseases Working Party (ADWP) and the Joint Accreditation Committee of the International
Society for Cellular Therapy (ISCT) and EBMT (JACIE)

PATIENT SEP McDonald 2010, 4gé de < 60 ans avec un score EDSS irréversible
< 6.0 qui présente une ACTIVITE INFLAMMATOIRE

1) SEP-RR:
* Sous traitement de 2" ligne bien conduit depuis au moins 6 mois,
* Au moins 1 poussée significative sur le plan clinique

* Augmentation d’un score EDSS de Kurtzke de > 1 point, aboutissant a un
score fonctionnel coté a plus de 2 pour le parametre le plus affecté

* Au moins une prise de gadolinium sur une IRM de moins de 3 mois.

Zephir et al. Bul du cancer 2019
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Quels patients SEP sont candidats?

Bone Marrow Transplantation é:éBMT
https://doi.org/10.1038/541409-019-0684-0 [t

FEATURE

Autologous haematopoietic stem cell transplantation and other
cellular therapy in multiple sclerosis and immune-mediated
neurological diseases: updated guidelines and recommendations
from the EBMT Autoimmune Diseases Working Party (ADWP) and
the Joint Accreditation Committee of EBMT and ISCT (JACIE)

Basil Sharrack'? - Riccardo Saccardi® - Tobias Alexander® - Manuela Badoglio®® + Joachim Burman®® -

Dominique Farge (710 - Raffaella Greco'' - Helen Jessop'? - Majid Kazmi'? - Kirill Kirgizov'* - Myriam Labopin® «
Gianluigi Mancardi'® - Roland Martin (' - John Moore'” - Paolo A. Muraro (3'® - Montserrat Rovira'® -

Maria Pia Sormani?®?' . John A. Snowden (32 - for the European Society for Blood and Marrow Transplantation
(EBMT) Autoimmune Diseases Working Party (ADWP) and the Joint Accreditation Committee of the International
Society for Cellular Therapy (ISCT) and EBMT (JACIE)

PATIENT SEP McDonald 2010, agé de < 60 ans avec un score EDSS
irréversible < 6.0 qui présente une ACTIVITE INFLAMMATOIRE

2) SEP-P:

e Sous traitement bien conduit de plus de 6 mois,

* Durée de phase progressive de moins de 5 ans,

* Au moins 1 poussée significative sur le plan clinique

* Au moins une prise de gadolinium sur une IRM de moins de 3 mois
ou une nouvelle lésion T2 significative sur une IRM de moins de 3
mois comparée a une IRM de référence de moins de 1 an.

Zephir et al. Bul du cancer 2019



Autologous haematopoietic stem cell transplantation

for neurological diseases

Joachim Burman,' Andreas Tolf' Hans Hi~igglund,2 Hakan Askmark’

Burman J, et al. f Neurol Neurosurg Psychiatry 2018,89:147-155.

Table 2 Summary of reports of HSCT for CIDP

Disease Duration of Relapse
Age at duration follow-up (months after
n onset  Gender (months)  Conditioning Clinical outcome {months) HSCT)
Vermeulen et 1 38 M 120 BEAM Good recovery, but still on prednisone =60 60
ar' ™ 5mglday and relapse after 5years
Kamat et af* 2 42 M 24 Cy+ATG Unable to walk to ambulant 18 None
12 M 120 Cy+ATG Stabilised 3 None
Oyamaetal” 1 32 F 30 Cy+ATG Rankin functional score from 4 to 1 22 None
Barreiraetal” 1 24 M 144 Cy+ATG Short transient response 2 1
Mahdi-Rogers 3 29 F 252 Cy+ATG MRC sum score 39-48-29 26 18
etal” 58 F 156 Cy+ATG MRC sum score 58-62 6 None
72 M 12 Cy+ATG MRC sum score 4634 19 None
Axelson etal™ 1 56 M 1 Cy INCAT score from 10 1o 2 m 25
36 Cy+ATG INCAT score from 6 to 2 None
Press et al* " 16-67 10M,1F  11-228 CY+ATG (7) Median INCAT score from 6 to 1 e=101 23
BEAM (3) 14
Melphalan (1) 14
Bregante et al® 1 24 M 7 Thiotepa+Cy+G-C5F Wheelchair users to ambulant for 6months 60 b
to unable to walk
Fludarabin+Cy+TBI* Unable to walk to ambulant None

A I
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Original Investigation

Myasthenia Gravis Treated With Autologous
Hematopoietic Stem Cell Transplantation

Figure. Emergency Department Visits and Hospitalizations Before and After Autologous Hematopoietic Stem Cell Transplant (HSCT)
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Original Investigation

Autologous Hematopoetic Stem Cell Transplantation
for Refractory Crohn Disease
A Randomized Clinical Trial

Christopher ). Hawkey, FMedSci; Matthieu Allez, PhD:; Miranda M. Clark, BSc{Hons); Myriam Labopin, MD; James O. Lindsay, PhD: Elena Ricart, PhD:
Gerhard Rogler, PhD; Montsemat Rovira, MD; Jack Satsangi, DPhil; Silvio Danese, PhD; Nigel Russell, MD; John Gribben, MD; Peter Johnson, MD;
Jerome Larghero, MD:; Catherine Thieblemont, PhD: Sandro Ardizzone. MD; Daan Dierickx, PhD; Adalberto Ibatici. MD; Timothy Littlewood, MD;
Francesco Onida, MD; Urs Schanz, MD; Severine Vermeire, PhD; Jean-Frederic Colombel, MD; Jean-Paul Jouet, MD; Elizabeth Clark, MSc;

Riccardo Saccardi, MD: Alan Tyndall, FRACP: Simon Travis, DPhil; Dominigue Farge, PhD

-~

-

I, 45 Randomized

.
A

——

JAMA. 2015, 214(23):2524- 2534,

RESULTS Twenty-three patients underwent HSCT and 22 received standard treatment
(controls). There were no statistically significant between-group differences in proportions of
patients achieving sustained disease remission, CDAI less than 150 in the last 3 months, or

= ?Eﬁﬂ%%ﬁﬂﬁiﬁi'&ﬂ%em * F?ﬁﬂ&?ﬁéﬁf&?ﬁ“ freedom from active disease; there was a statistically significant difference among patients
23 Red Intervention as COILro
randomized 22 Recened sandardtreatment | ahle to discontinue active treatment in the [ast 3 months. There were 76 serious adverse
! T > —— events in patients undergoing HSCT vs 38 in controls; 1 patient undergoing HSCT died.
poinit analysis polnt analysis
) I
N e e Y end Control Difference (95% CI), % P Value
e ety er Sustained disease remission 1 (4.5) 4.2 (-14.2 to 22.5) &0
e Secondary outcomes
Mo active treatment 14 (60.9) 5 (22.7) 38.1 (9.3 to 55.3) 01
CDAl <150 21(5.1) 25.7(1.1to 47.1) 052

Free of active disease

2(9.1) 25.7 (1.1 to 47.1) 054




RCP
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Nationale MATHEC :
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MATHEC
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e MATHEC est une association labélisée Centre de Référence des Maladies Auto-immunes
Systémiques Rares au sein de la filiere FAI2R, qui s’appuie sur un réseau d’experts de différents
centres accrédités

* RCP

Copyright MATHEC

MATHEC crée en 2007 sous |'égide de la SFGM

Les modalités de connexion sont sur https://www.mathec.com

Elle a lieu les 1¢" et le 3¢™e mercredis de chaque mois

Une fiche de RCP est téléchargeable et doit étre transmise 48H avant la RCP

Un partage d’écran devrait permettre I’'analyse des TDM et IRM par les participants
Un compte rendu est envoyé



https://www.mathec.com/

ADWP - Number of HSCT: 3448

EBMT Registry — November 2020

» MULTIPLE SCLEROSIS
> CONNECTIVE TISSUE

SSc

SLE

PM-DM

Sjogren

Antiphosph. Syndrome
Other/Unknown

» ARTHRITIS
Rheumatoid arthritis
Juvenile chronic arthritis :

*Systemic JIA
*Other JIA
*Polyarticular JIA

Psoriatic arthritis
Other

> INFLAMMATORY BOWEL

Crohn's disease

Ulcerative colitis
Other

1694
865

685
119
19

ol

31

194
82

64
19

17

256
210
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» HAEMATOLOGICAL
ITP

AIHA

Evans’
Other

» VASCULITIS
Wegener's
Behcet's
Takayasu

Polyarteritis
Churg-Strauss
Other/Unknown

> OTHER NEUROLOGICAL
NMO

CIDP
Myasthenia gravis

Other/Unknown
> INSULIN DEPENDENT DIABETES

> OTHER

136
37

32

26
41

63
14

13

27

134
26
61
10
37

20
86




En conclusion

Soins courant pour SSc et SEP séveéres (reco
grade A)

Importance du screening exhaustif des
patients candidats

Discussion collégiale RCP puis RCP MATHEC

Indication d’exception dans autres MAI
séveres et réfractaires

PNDS

Protocole National de Diagnostic et de Soins

Greffe de cellules souches
hématopoiétiques dans
les maladies auto-immunes

Fai2r

filieres de santé

OO

maladies rares




Merci pour votre attention




