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HSCT MSC 

Prévalence    7–500 / Million 

x 1.2 -1.8 femmes noires  

 1996--2019 
  

Elhai et al Ann Rheum Dis 2017 

Taux Mortalité (SMR)  

x 3.5 / population générale  

©MATHEC® 2019 



C 

©MATHEC® 2019 



Arthritis Rheum  2018  

13% death after 3 yrs FU 

 (IQR: 1.0-5.1yrs) 

 

POOLED SMR : 4.06  

(95% CI: 3.39-4.85)  
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Nanini  Athr Res Ther 2008 

FVC : mean change  

2.83%  (95% CI:0.35; 

5.31) 

DLCO : mean change  

4.56%  (95% CI :-0.21;  9.33) 

ESOS Study  

Early Diffuse cutaneous SSc 
326 pts 50 centers;  

ns survival, poorer witth no IS  
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Autologous non-myeloablative haemopoietic stem-cell transplantation compared with pulse 

cyclophosphamide once per month for systemic sclerosis (ASSIST): an open-label, randomised phase 

2 trial. Burt RK et al, Lancet.  

P
h
a

s
e
s
 I

I-
II

I 

2011 

2014 Autologous hematopoietic stem cell transplantation vs intravenous pulse cyclophosphamide in 
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Diffuse ischemic myocardial necrosis:  

nuclear extravasation or pycnosis, hyperstaining by eosin.  

Intracellular oedema and diffuse interstitial oedema (X40). 

Interstitial hemorrhage, 

 diffuse interstitial oedema  

 no evidence of fibrosis nor inflammatory infiltrate (x 20) 

ACUTE CYCLO CARDIOTOXICITY  
Martin et al BMT 2017 

within 3 wks after iv CYCLO  toxic endothelial damage   

THE REAL RISK  

© MATHEC® 10/2018 

Despite normal MRI and cardiac evaluation:  
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NO  
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Saccardi R, Gualandi F, Autoimmunity, 2008 
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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 

 

©MATHEC® 2019 



Van Laar  JVL and Farge D et al  

10% TRM in ASTIS: 15 yrs recruitement  

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

Conditionnement CY 200 mg/kg (J1-J4) + SAL (7.5mg/k sur 3 J)  ©MATHEC® 2019 



14 
©MATHEC® 2019 



A 72 mois : TRM : 6% ASCT vs 0% cyclo 

Survie Globale: 86% ASCT vs 51% cyclo 

SCOT US trial Sullivan K. et al  NEJM 2018 

©MATHEC® 2019 
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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 D and Burt R et al BMT 2017; Pugnet G et al Bull Cancer. 2017  
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ADWP EBMT , BRASIL AND CHICAGO  
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? effectiveness of AHSCT for early 

severe or rapidly progressive SSc as 

performed by different study protocols 

used in various EBMT centres  

 

• 80 pts recruited 

     24 months follow up  

 

Primary endpoint: PFS = survival since 

Baseline (1st day of mobilisation) without 

progression of SSc.  

 

Secondary endpoints  

       Safety 

      Overall Survival  

      Response to treatment 

      Improvement in QOL  

      100-day TRM   

      Non Relapse Mortality (NRM) 

      Relapse incidence (RI) 

 

Response :  83.7 % (95% CI: 75.3 - 91.5),  

RI 26.4 % (95% CI: 16.9 – 38.6) 

PFS 69.6 % (95% CI: 59 - 80.1)  

OS 90.2 % (95% CI: 83.7 - 96.6).  

100d  2yrs NRM 6.2 % (95% CI: 2.3-13 )  
 

  

THE NISCC 1 STUDY 2018  

©MATHEC® 2019 
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HOW TO MAKE HSCT for SSc SAFER  

 1 CONDITIONING LESS TOXIC  

D-5 D-4 D-3 D-2 D-1 

Fludarabine 

dose (mg/m2) 
30 30 30 

Cytoxan 

(mg/m2) 
60 60 

RATG (mg/m2) 0,5 1,5 1,5 1,5 1,5 

Steroids 

(mg/Kg/D) 
1 1 1 1 1 

A regimen for bad heart function defined :PAPs > 45 mmHg (M/F) and mean PAPs > 30 mmHg (M/F) 

 

Septal D sign : 

«RATG»protocole RATG dose at 0.5 mg/Kg/D at D-5, then1.5 mg/Kg/D for other days 

+ steroids dose at 1 mg/Kg/D at D-5, D-4, D-3, D-2 and D-1. 

D-5 D-4 D-3 D-2 D-1 

Fludarabine 

dose (mg/m2) 
30 30 30 30 

Cytoxan 

(mg/m2) 
60 

RATG (mg/m2) 0,5 1,5 1,5 1,5 1,5 

Steroids 

(mg/Kg/D) 
1 1 1 1 1 

©MATHEC® 2019 



HHV6 

0           1           2           3           4           5           6     

Adenovirus 

Respiratory viruses 

EBV 

HSV 

CMV 

VZV 

HBV/HCV 

months after HSCT 

BK/JK 

EBV-DNA q PCR  

every 15 days 

 for 3 mths. 

+  

Close clinical 

monitoring   

©MATHEC® 2019 
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1.Tout pt avec atteinte viscérale précoce  

+ SSc précoce progressive: candidat potentiel  

        EUSTAR non greffés : suivi court et long terme 

        EBMT + ASTIS+ ASSIST + SCOT++ 

CY vs placebo / vs MMF Tashkin NEJM 2006  AmJ RespCCm 2007 

=>: ESOS vs NISSC early vs late response 

 

2. SELECTION PATIENT  +++ 

 Pas trop tôt ..mais pas trop tard avant 5 ans 

 Meilleur dépistage précoce atteinte organe FAI2R 

 Eliminer contre-indication  

 

3.  RCP MATHEC 

 

4.  EQUIPE DE GREFFE : CENTRE EXPERT 

 

5 . MOBILISATION ET CONDITIONNEMENT moins toxiques   

 

6. RESPECT DES BONNES PRATIQUES: ACCREDITATION JACIE/ SFGM-TC  + PNMR 1, 2, 3 

QUELS PATIENTS et COMMENT GREFFER SSc en 2019 ?   

https://www.mathec.com/soignants/rcp-mathec/ 

©MATHEC® 2019 



Immune reconstitution after AHSCT: renewal of the immune repertoire  
Type I : replacement of mature T/B memory repertoire with naïve, non-pathogenic cells 

Type II : reinstatement of Immune Regulation ↑ nb and/or function of regulatory cells 

 immunophenotyping, TREC (Thymic output), CDR3 spectratyping / nucleotide sequencing  

 

Farge Arthritis Rhum 2008 (n = 7), Barault BMT2013 (n = 7),  

Michel BMT 2016 (n=7), Farge Hemato Oncol 2017 (n=12),  

Coelho Blood Advances 2018 

 

 

 

 

 

 

Naïve      

 Memory 

    Senescent  

↑ T regulatory cells Foxp3 

↑ naive B cells after HSCT  

↑ CD4+CD25highFoxP3 ↑regulatory T cells 
↑ CD8+FoxP3 ↑ ↑ suppressive function  

I 

©MATHEC® 2019 



Arruda L et al  

 Current research in translational medicine 2016 

Sustained altered T cell homeostasis and abnormal 

Repertoire Persistence of underlying disease 

mechanism after HSCT? Maintenance 

immunosuppression ?  
Farge Arthr Rheum 2005 

©MATHEC® 2019 



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    

©MATHEC® 2019 
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Superiority of TCR diversity after AHSCT  

and low clonotype overlap  

in responder group 

Analysis of T-cell clonotypes using TCR sequencing 

Arrruda Lc et al Blood Adv. 

2018 ©MATHEC® 2019 



28 

Increase of total B-cell (cjKREC) 

Analysis of newly-generated Naive B-cells 

Increase of naive B-Cells and total B-Cells after AHSCT 

©MATHEC® 2019 
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Analysis of B-cells différenciation : from naive to memory B-cells 

Number of memory B-cell (CD27+) and plasma cells  

are not modulated by AHSCT 

CD27 : memory B-cell marker ©MATHEC® 2019 
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