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Formes sévères or rapidement évolutives de MAI :
Sclérodermie systémique1

Survie 5 ans   30 % 40 %

Lupus Systémique2

Survie 10 ans /IR         70/50 % 90/35 %

Sclérose en plaques3 : biothérapies  

Crohn’s4 : immunosuppresseurs, immunomodulations

Diabète type I non acido-cétosique5 : insuline à vie

1/ Farge D, et al. Bone Marrow Transplantation 2017;1-9. doi: 10.1038/bmt.2017.56. 2/ Illei GG, et al. Ann Rheum Dis 

2011,70(12):2071-4. 3/ Muraro PA, et al. JAMA Neurol 2017;74(4):459-69. 4/ Lindsay JO, et al. Lancet Gastroenterol

Hepatol 2017;2:399-406. 5/ Snowden J, et al. Bone Marrow Transplant 2012;47:770-90.
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CORTICOIDES

CYCLOSPORINE  A

Serum

Antilymphocytaire

Cyclophosphamide po, iv
Biothérapies

Greffe Moelle …………………..CSM

Cellules Souches Hématopoiétiques :

Moelle Osseuse, Périphérie, Cordon
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BM ? Treat AD in human IKEHARA PNAS 1985

T cell dysfonction  <= thymic involution  AD mice + aN HSC 

1985: first succes allo BM in SLE  mice

Imporved results with fetal BM: stroma cells ? CSM ?

V BEKKUM Best Pract Res 2004 



SLE associated mortality with:

- Untreated mice

- TBI + syngenic BM (+ spleen cells)

-CY + TBI + syngenic BM (+spleen cells)

Immunomodulation of AI in MRL/Lpr mice with syngeneic BMT 

Karussis Clin Exp Immunol 1995; 100: 111
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VAN BEKKUM :  
. Inflammatory AD  ◄ initiated + maintained by activated T cells ! Eliminate

. Cy alone < Cy + TBI

. Relapse ◄ memory T cells ! Radiation > Cy

. Search for specific lymphocytolytic agents: Fludarabine , ATG?

. Immune reconstitution (? stem cell): recapitulation of ontogenesis
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ADWP - Number of HSCT: 2754

EBMT Registry – September 2018

► MULTIPLE  SCLEROSIS 1271 ► HAEMATOLOGICAL 113

► CONNECTIVE TISSUE 727 ITP 33

SSc 553 AIHA 26

SLE  116 Evans’ 24

PM-DM 18 Other 30

Sjogren 5 ► VASCULITIS 56
Antiphosph. Syndrome 6 Wegener’s 14

Other/Unknown 29 Behcet’s 11

► ARTHRITIS 186 Takayasu 2

Rheumatoid arthritis 82 Polyarteritis 4

Juvenile chronic arthritis : Churg-Strauss 2

*Systemic JIA 59 Other/Unknown 23

*Other JIA 18 ► OTHER NEUROLOGICAL 113

*Polyarticular JIA 17 NMO 26

Psoriatic arthritis 3 CIDP 51

Other 7 Myasthenia gravis 8

► INFLAMMATORY BOWEL 219 Other/Unknown 28

Crohn's disease 181 ► INSULIN DEPENDENT DIABETES 20

Ulcerative colitis 4 ► OTHER 49

Other 34 © MATHEC® 10/2018
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Special report Blood and marrow stem cell transplants in auto-immune disease: a consensus report written on behalf 

of the EULAR and the EBMT A Tyndall and A Gratwohl BMT 1997

Haematopoietic stem cell transplantation (HSCT) in severe auto-immune 
diseases: updated guidelines written on behalf of the EBMT ADWP and PDWP 

J Snowden, R Saccardi, M Allez, S Ardizzone, R Arnold, R Cervera, C Denton, JM van Laar, M 
Labopin, G Mancardi, R Martin, JJ Moore, J Passweg, C Peters, M Rabusin, M Rovira, D Farge

BMT 2011on line, free access
Per Ljungmann  BMT 2009 Level II = at least one well designed clinical trial without randomisation: cohort or case 
controlled analytical studies (preferably > one centre), multiple time series studies 

Disease Sib donor Well matched unrelated Mismatched donor Autologous

MS D/III GNR/III GNR/III CO / II

SSc D/III GNR/III GNR/III I
SLESLE D/III GNR/III GNR/III CO / II

Crohn’s GNR/III GNR/III GNR/III CO / II

RA GNR/III GNR/III GNR/III CO/II

Vasculitis GNR/III GNR/III GNR/III CO/II

Polymyositis-

Dermatomyositis

GNR/III GNR/III GNR/III CO/II

CIPD GNR/III GNR/III GNR/III CO / II

Cytopenia CO/II D/III GNR/III CO / II

T1D GNR/III GNR/III GNR/III D / III

RCD Type II GNR/III GNR/III GNR/III D / III



Diffuse Cutaneous

Limited Cutaneous

pulmopnary hypertension
malabsorption

Intermediate

Late

LateIntermediate

joint contractures,
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Systemic Sclerosis ?  1996-2018

Prevalence : 7 à 1580 / M        Incidence : 0.6 à 19 / million  x 1.2 -1.8 black female 

Nanini  Athr Res Ther 2008

FVC

DLCO

Clinical prediction of 5yr survival in SSC Fransen J et al Ann Rheum Dis 2012   www.eustar.org 



HSCT MSC

Fransen J et al Ann Rheum Dis 2012

Prévalence    7–500 / Million
x 1.2 -1.8 femmes noires 

1996--2018

Elhai et al Ann Rheum Dis 2017

© MATHEC® 10/2018

Taux Mortalité (SMR) 

x 3.5 / population générale 



CLINICO PATHOLOGICAL RESULTS from the phase I-II studies: 

Skin and lung fibrosis regression + Improved functionnal status

Verrecchia  F , O Verola

Rheumatology 2007
Launay D J Rheumatol 2009 scanner + CVF DLCO Aschwanden Daikeler et al ARD 2008 

Performance statut
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Farge et al  BJH 002 , Ann Rheum 2004 , Vonk et  al Ann Rheum 2008
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Overall Survival 3 yrs (n= 900)

543210

1,0

0,8

0,6

0,4

0,2

0,0

98 + 2  % RA    (n = 89)

93 + 2  % MS   (n = 345)

87+ 4  % SLE   (n = 85)

82 + 5  % JIA    (n = 65)

80 + 7 % HIC (n=37)

80 + 3% SSc (n=137)

PFS 3 yrs (n=900)

543210

1,0

0,8

0,6

0,4

0,2

0,0

 63 + 4 % SSc (n=137)

55 + 3  % MS (n = 345)

54+ 6 % SLE   (n = 85)

52 + 7% JIA    (n = 65)

34 + 9 % HIC  (n=37)

23 + 5 % RA   (n = 89)

CENTRE EFFECT ON TRM, OS, PFS : 

Accoring to activity center (n > 13);  

100 D TRM for SSC : 6 % 

in 2017: 500 SSc in the EBMT registry





SSC PATIENT  selection : EKG, cardiac echo with TAPSE, 24h Holter, MRI 

,right heart catheter with fluid challenge= update the 2004 EBMT guidelines 

N = 90 pts : 5 %TRM 

1

2

3

Response to treatment: 25%  ↑ mRSS and/or≥10% ↑ DLCO or FVC at month 12



Accrual per centre
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Accrual ASTIS trial
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France: 49; Netherlands: 54 Allemagne: 20; Italie: 16

Suisse 7, GB: 5, Austriche:3, Belgique 1, Can1 1Grece: 1

156 SSc:  79 SCT+77 controles (27 centres)

RESEARCH COLLABORATION AGREEMENT N°VAL / 2011/ 2011-070 /01  version 12  dec 2010-11

BETWEEN: ASSISTANCE PUBLIQUE – HOPITAUX DE PARIS,

AND  EUROPEAN GROUP FOR BLOOD AND MARROW TRANSPLANTATION

[si1]



Van Laar  JVL and Farge D et al 



Van Laar  JVL and Farge D et al 

10% TRM in ASTIS: 15 yrs recruitement 



Van Laar  JVL and Farge D et al 



ASTIS CAUSES OF DEATH 

PLEASE READ THE ANNEX !!

copyright MATHEC
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Infection Active acute or chronic infection, including HIV, HTLV-1,2, hepatitis B and C, active cancer or 

major side effects of previous cancer treatment

Heart LVEF <45% or impaired RV or LV function, significant atherosclerotic or valvular heart disease, 

pericardial effusion with haemodynamic consequences atrial or ventricular arrhythmia or 2nd or 

3rd degree heart block. 

LUNG Any significant SSc or non-SSc related respiratory disease with respiratory failure (PaO2 <8.0 

kPa), interstitial lung disease with FVC <65% or DLCO-SB < 65 % extensive disease on 

HRCT, mean PAP≥25mmHg  

Smoking

Renal Any definite SSc renal crisis in the previous 6 months or non-scleroderma related renal 

disease defined as creatinine clearance<40 ml/min

Age > 65 years

Pregnancy
Pregnancy or unadequate contraception throughout investigation

Psychiatric
Psychiatric disease including alcohol or drug abuse

Consent
Inability to provide informed consent for treatment

Liver function
Liver function test abnormalities (i.e. 2-fold transaminases or bilirubin, cirrhosis)  

Neoplasms
Concurrent neoplasms or myelodysplasia or haematological disorders

CONTRA- INDICATIONS or EXCLUSION to AHSCT  

Snowden J, et al. BMT 2012 ; Farge and Burt et al BMT 2017.
© MATHEC® 10/2018
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ADWP EBMT , BRASIL AND CHICAGO 

© MATHEC® 10/2018



Autologous stem cell transplantation for autoimmune 

diseases: Recommendations from the SFGM-TC

Pugnet, Bulletin du Cancer 2017. PNDS 2018
26

Suivi des patients autogreffés

© MATHEC® 10/2018
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POST AHSCT (AUTOLOGOUS HEMATOPOIETIC STEM CELL TRANSPLANTATION) 

MANAGEMENT FOR PATIENTS WITH SYSTEMIC SCLEROSIS: A PROSPECTIVE, 

NON-INTERVENTIONAL APPROACH ACROSS EUROPE « NISCC II

Sponsor EBMT / ADWP

Study Identification Unique Protocol ID: ADWP 841001525 

Brief Title: EBMT ADWP Prospective Non-interventional Study: Post-

AHSCT Management in SSC Patients (NISSC-2) 

Study Status

Record Verification: February 2018 

Overall Status: Not yet recruiting Study Start: March 1, 2018 

[Anticipated] 

Primary Completion: December 31, 2019 [Anticipated] 

Study Completion: March 30, 2020 [Anticipated]
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Différentes formes évolutives  : SEP-RR, SEP-SP, SEP-PP , SEP PR

Evolutivité : Activité +  Progression=> aggravation du handicap  

Lublin FD Neurology 1996 ; Neurology 2014

2017: critères Mc Donald
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1994-2015: 

N= 1951 

autogreffes



The European Group for Blood and Marrow Transplantation

ASTIMS

MOBILIZATION

Cy 4 g/m2+ G-CSF

PBSC COLLECTION

BEAM + ATG, ASCT

MITOXANTRONE

20 mg monthly for six months 

plus Methylprednisolone 

MRI, Physical and neurological examination, Laboratory tests, 

neurophysiological studies, QOL, cognitive studies, ECG,

Echocardiography

Inclusion criteria satisfied

FOLLOW-UP

RANDOMIZATION

FOLLOW-UP

Mancardi JL et al ADWP EBMT 

MTX :  for  RRMS and SPMS

° 2nd line agent

° cardiomyopathy 

° max 140mg/m2  



Cumulative nber of new T2 MRI lesions over 1,2,3 4 years

1 year, p=0.008

2 years, p=0.011

3 years, p=0.006

4 years, p=0.008

Primary endpoint, ITT population

Mancardi et Al,

Neurology 2015  

Profound and significant effect 

of AHSCT on lesion activity 

evaluated with MRI



No relapse No▲disability progression  No new or active lesions on MRI

.

3

3

% of pts with NEDA at 2 years with

Copyright MATHEC

No evidence of disease activity: new goals for RR-MS
Sormani MP, et al. Mult Scler 2017 ; Muraro PA, et al. JAMA Neurol 2017



Quels PATIENTS SEP candidats à l autogreffe ?

McDonald 2010,  < 60 ans avec score EDSS irréversible ≤ 6.0

et une ACTIVITE INFLAMMATOIRE
1) SEP -RR :

• Sous traitement de 2nde 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 à 

un score fonctionnel coté à plus de 2 pour le paramètre le plus affecté 

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

2) SEP -P :

• 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 à une IRM de référence de moins de 1 an.



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 

freedom from active disease; there was a statistically significant difference among patients 

able to discontinue active treatment in the last 3 months. There were 76 serious adverse 

events in patients undergoing HSCT vs 38 in controls; 1 patient undergoing HSCT died

Hawkey J, et al. JAMA 2015;314(23):2524-34.

3

5
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Lindsay JO, et al. Lancet Gastroenterol Hepatol 2017;2:399-406.

3

6
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DETERMINANTS OF IMMUNE RESPONSE AFTER HSCT 

Farge D et al  Arthr Rheum 2005 

CD19+ et CD20+ et AC anti SCL70 (r = 0.27, p<0.05)

Lymphopenie T CD4+, CD4+CD45RA+: favorable SSc

TREC /CRP: rp< 0.001, TREC / CD19+: rp< O.OO1 ( PR, SEP)

Baraut  J  Autoimmunity Review 2010

Barault 2013

CD4 + CD 25 +

PATIENTS (n  =14) : ns
Rodnan : 17 + 10  vs  43 + 7, p < 0.03

SHAQ :   0.8 + 0.7 vs 2.3 + 0.2, p < 0.05



Long-term mRSS fall > 25% more pronounced in those improving FVC% > 10% (P=0.026

Pretransplant B cell clonal expansion + faster T-cells IR after aHSCT in non-responders /relapsing

Long-term immune reconstitution and T-cell repertoire analysis after 

autologous HSCT in systemic sclerosis patients 
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Clinical remissions after HSCT in SLE are associated with immune reset

eradication of autoreactive memory + profound reconfiguration of immune system

Alexander T et al., ARD 2013Alexander T et al., Blood 2009 (n =5 pts)
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pre-ASCT +1mo after ASCT

Plasma cell depletion with ATG Recurrence of thymic-naive Tregs



Yes we can!

• Reset tolerance and make it safer = (AREI) x 2

• Activity = > accreditation

– increased activity should not lower the quality

– Patient selection and careful FU after HSCT

– Respect of CI / follow GCP

• Registration + research => new clinical studies

– ADWP registry + MED ADWP

– Observational and translational research

• Education + evaluation

– ADWP guidelines / meeting / national network

– Rare orphan diseases plan

• Innovation + implementation => fundings

– New regimen: conditioning /maintenance

– Stem cell therapy before HSCT

4

1
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