
 ASTIS and BEYOND… 
 

we may improve conditioning and maintenance therapy  

SSc organ involvement per se is the limit  

patients selection and center expertise are critical  
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Pts rapidly progressive or severe SSc  (n = 156 ) 
                  4 yrs + skin score  15 (0-51) +  involvement heart/lung/kidney  

   2 yrs + skin score  20 +  ESR>25mm/1st hr  and/or Hb<11 gr/dL   

    

ASTIS: 2001-2011 

Immunoablation  + AST = 

1.  Mobilisation  CYC4 g/m 2 ,G-CSF 10  m g/kg 

2.  Leukapheresis /CD34-selection 

3.  Conditioning  C YC 200 mg/kg, ATG 7.5 mg/kg 

Reinfusion CD34+ cells 

Standard-therapy 

12x monthly 

i.v.  pulse CYC 750 mg/m 
2 

  EFS = survival minus persistent major organ failure (heart, lung, kidney) 

  

Exclusion criteria:   PHT > 50 mmHg, DLCO < 40%,  creat.cl. < 40 ml/min. 

   LVEF < 45%; uncontrolled arhythmia; cardiac tamponade 

  infection, etc.  previous treatment with CYCLO: >5 gr iv, >3 mths po 
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sample size 150 pts based on 10-yr accrual,  
11-yr follow-up; alpha = 0.05, power = 0.67, HR 0.5; intention-to-treat. 

HSCT 

Control 

EFS 

Primary endpoint: Event Free Survival = OS without persistent major organ failure (heart, lung, kidney) 

Q. Does early intensive immunosuppression with HSCT improve outcome  

of patients with poor prognosis early diffuse cutaneous systemic sclerosis? 

ASTIS trial December 2012 JvL*-DF*-
AT (May 2012 data cut-off) 

2000 design … 
+ 

TRM 10%. 
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Accrual ASTIS trial
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Accrual per centre
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France: 49; Netherlands: 54 Allemagne: 20; Italie: 16 

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

1. CENTRE EFFECT ON TRM, OS, PFS :  

According to activity center (n > 13);   

100 D TRM for SSC : 6 %   

 in 2018: 520 SSc in the EBMT registry  
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Van Laar  JVL and Farge D et al  

8 TRM  during 1st yr: at least 4 LV (2 ischemia , 2 HF) Exclusion criteria : ECG + TTE, No RHC 
mPHT > 50 mmHg +++ 
DLCO < 40% 
LVEF < 45% 

2. Patients selection  
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Van Laar  JVL and Farge D et al  

AHSCT n= 79          Control n = 77 
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19 Transplant arm 

     Died            n=16 

    - Procedure-related  n=8 

    - Disease progression      n=5 

    - Major organ failure        n=1 

    - Stroke  n=1 

    - Sepsis   n=1 

    Major organ failure      n=3 

  

   

 

 

 

 

 

27 Control arm 

   Died                       n=26 

    - Disease progression n=15 

    - cancer                      n=4 

    - Major organ failure   n=3 

    - Sudden death           n=3 

    - Suicide                     n=1 

    Major organ failure    n=1 

 

 

   

Events (deaths and major organ failure) with causes  
ascertained by independent-data monitoring committee 

ASTIS trial December 2012 JvL*-DF*-AT 
(May 2012 data cut-off) 

Causes of TRM  Heart failure (n=3) Hemodynamic shock multi-organ failure (n =1) ARDS (n = 2) 
 Multiple organ failure (n = 1)  Pulmonary odema (n = 1)  

7 died 
subequently  

Cytokines release 33%  (n = 21) 
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SSc 5 years survival   

HSCT MSC 

Fransen J et al Ann Rheum Dis 2012 

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

 1996--2018 
  

Elhai et al Ann Rheum Dis 2017 © MATHEC® 10/2018 

Standard Mortality Rate   

x 3.5 / general population 
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C 
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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 

2. CONTRA- INDICATIONS or EXCLUSION to AHSCT   

Snowden J, et al. BMT 2012 ; Farge and Burt et al BMT 2017. 
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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  
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SSC PATIENT  selection :  
EKG, cardiac echo with TAPSE, 24h Holter, MRI , right heart catheter with fluid challenge 

N = 90 pts : 5 %TRM  

1 

2 

3 

 
Response to treatment: 25%  ↑ mRSS and/or≥10% ↑ DLCO or FVC at month 12 
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• If there are C-I, why not give the patient the 
choice? Sure not 

• SRC as an inclusion criteria - that does not 
make sense to me? Why not 

• TBI - as a clinician, radiation scares me a lot! 
Me too 

• ACEi prophylaxis - really? Yes indeed 

• Molecular profiling - what about simpler 
biomarkers like serologies? Little evidence 

Marie Hudson, MD MPH FRCPC 
Jewish General Hospital 
Lady Davis Institute 

AHSCT in SSc? 
Questions from the (Canadian) clinician 
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After careful patients selection and center referal: beyond ASTIS 

Which could be the best trial design in a rare disease ? 
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A Can AHSCT for SSc be safer  with improved conditioning regimen  ?  

 Fludarabine ? Lower  dose Cytoxan ? 

  

B How to improve patients follow up ?  

 Patient clinical, infectious and biological monitoring:  

 Rodnan, SHAQ, CVF + Immune monitoring   

 

C Which response criteria : Non responders and Relapsing patients 

 

D How to predict the clinical response ?  Response criteria:  definition 

 

E Maintenance therapy after AHSCT  
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Van Laar  JVL and Farge D et al  © MATHEC® 10/2018 



15 % variability between 2 examinators 

+ 25% to be significant  

Diffuse Cutaneous

Limited Cutaneous

pulmopnary hypertension
malabsorption

Intermediate

Late

LateIntermediate

joint contractures,
GI, lung, heart, kidney
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Analysis of anti topoisomerase I antibodies in patients with systemic 

sclerosis before and after autologous stem cell transplantation 

Jorg Henes, RHEUMATOLOGY, 2016 
© MATHEC® 10/2018 



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

autologous HSCT in systemic sclerosis patients    

Long-term mRSS fall > 25% 

 more pronounced in pts improving 

FVC% > 10% (P=0.026 

Pretransplant B cell clonal expansion 

 + faster T-cells IR after aHSCT in non-responders 

/relapsing 
© MATHEC® 10/2018 
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METHODS 
SSc Patients 

AHSCT Non-

AHSCT 

31 16 

University of Ribeirao Preto Medical 

School, Brazil 

(2010 to 2015) 

 St-Louis, Paris 

(ASTIS controls  

or contra 

indication for 

AHSCT) 

Responders 

(n=25)  

Non-responders 

(n=6) 

Relapsing: At least 

1of  

  

↗mRSS > 25% from 

best improvement 

↘CVF >10% 

Renal crisis 

Start of total 

parenteral nutrition  

Restarting 

mmunosupressor 

treatment 

* Burt, Lancet, 2013 

T cells 
1. Newly-generated Naive T-cells 

 

2. T-cell clonotypes 

 

3. T-Reg Cells 

 

B cells 
1. Newly-generated Naive B-cells 

 

2.  B-cells differenciation analysis 

: from naive to memory B-cells 

 

3.  Breg cells 

Coelho L et Oliveira et al Blood advances 2017   
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Conclusions 

SSc Pathophysiology 

Non-AHSCT 

patients (16) 

AHSCT patients (31) 

Responders (25) Relapsing (6) 

LT 

↘ thymopoiesis T-cell stable 

(nb) 

Rebound of LT production → naive T-

cell output 

↘ TCR diversity TCR diversity +++ TCR diversity + 

↘ Treg (Nb, function)  ↗ Nbr Treg 

↗ modulation 

markers of Treg 

No change of 

modulation 

markers of Treg 

LB 

B-cell hyperactivation B-cell stable 

(Nb) 

↗ B-cell through naive B-cell output 

↘ Breg (Nb)  

 

 ↘IL-10 

 

↗ Breg (Nbr) and ↗IL-10 

↗ Breg ↗ Breg  

> 

Coelho L et Oliveira et al Blood advances 2017   
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ESOS Study  

WHICH TREATMENT FOR SSc ?   
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2014 update of the 2007 EULAR endorsed recommendations 

2018 +++ 
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Maladies Autoimmunes  

Thérapies Cellulaires   
 

-Paris St-Louis, 

- Paris St-Antoine 

- Paris   

- Lille,  

-  Strasbourg,  

-  Grenoble,  

- Marseille, 

- Toulouse, 

- Clermont-Ferrand, 

 

Experts Cliniques  
Travail binome 

Standard européens 

Greffes MAI 

Recherche Académique 

 

Enseignement  
Site web  

Paramedical 

 
Recherche: CSM  
Sclérodermie 

Lupus 

Crohn  

  

  

NTIC : procédures communes, EBMT, Registre   

 

Centre coordination  

St Louis (UH 04)   

+ St Antoine (EBMT)  

+ centres accredités   

Traitement SSc par MSC allogéniques  ? 2011 phase I-II trial 
Traitement LED par  MSC Cordon ? Prix Fondation Rein  
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