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 SYSTEMIC AUTOIMMUNE DISEASES: (AD):6-8 % 

a  single continum ≠  clinico-pathological classification   

Mc Gonagle Plus One 2006 

SSc : a GVHd like disease in the autologous setting! 



Autoimmune 

+  

Autoinflammatory 

Diseases   



A Bone Marrow Transplantation Method 

for Stem cell Disorders… 
 Ann N Y Acad Sci 2009 

IKEHARA S 
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Multipotent MSC: Definition and 

characterization 
Krampera et al Cytotherapy 2013; 0:1-8  

 Plastic adherence in standard 

culture conditions 

CFU-F 

Phenotype + ≥ 95% / - ≤ 2% 

cells to exclude HSC contamination 

 Differenciation in adipocyte, 

ostéoblaste and chondrocyte 

MSC sources  : 

BM, adipose tissue, dental 

tissue, umbilical cord ,   



MSC : Isolation and expansion    
 

Cellules 
médullaires 

totales Milieu de culture 
aMEM 

10% SVF 
FGF2 

2 semaines de culture 
Changement de milieu 

tous les 3 jours 

Cellules 
adhérentes 

Expansion 

Ponction 
médullaire 

• MSC = 0.01- 0.001% Bonne Marrow mononuclear cells 

• High  expansion rate (25 mL BM = 2 to 5.10^8 MSC in 5 weeks) 

• Limited long term proliferative potential (20-40 doubling population according age) 

• Long term replication senescence 

Trypsinisation à 
confluence 



(A)Fluorescence-activated cell sorting (FACS) analysis of multiclonal BM, MU (muscle), PE (periosteum) and CB cells  

strains express the canonical in vitro phenotype of ‘‘MSCs’’ and CD146 (isotype controls indicated in gray). 

Hierarchical clustering (B) and the principal component analysis (C) revealed that gene-expression profiles of CD146+ 

cells are clearly separated by the origin factor. 

Sachetti, Stem cell reports, 2016 





Should we use cord blood or bone marrow as a source of cells for treating AD :  

 SC : Bone Marrow and Umbilical Cord blood human Int J CLIN EXP Med  2010; 3: 248 

MSCs = 0.001–0.01% total BM nucleated cells 

- viral exposure 

- proliferative/differentiation capacity with age   

More primitive, less likely immunological 
Allogenic use  , collection easy, non invasive 

no ethical / technical issues 

Lower success for isolating 63% UCB vs 100% BM 

Banking  

1.  CFUF frequency : UC > BM 

2.  Proliferation hUCMSC Faster (P30) > BM (P6) 

3.  Lower expression CD106 and HLADR UB > BM 



Maria A, Journal of autoimmunity, 2016 

Fig. 4. Effect of hBM-MSC or hASC injection in the HOCl-induced SSc model.  

 

(A) Skin thickness from HOCl-mice treated with an infusion of 2.5  105 hBM-MSC or hASC at d21 (arrow) compared with control 

HOCl-mice. 3 different samples of hBM-MSC and 3 of hASC were evaluated (each sample infused to 6e8 mice). 

 

(B)  Collagen content at d42 in skin from control HOCl-mice, hBM-MSC- or hASC-treated mice.   

 

(C)   Representative skin sections of mice at d42 stained with Masson trichrome, mn 10. (D) Immunostaining with DAPI (in blue) 

and antibodies for a-SMA (upper panels in green), CD3 (middle panels in red) or F4/80 (lower panels in green), in skin from 

control HOCl-mice, hBM-MSC- or hASC-treated mice, magnification 20. Data are presented as mean ± SEM. *P < 0.05, ***P < 

0.001.  



MSCs FUNCTIONS from SSc patients ? (n < 100 ) 

Del Papa N, Arthr Rheum 2006 (14 pts): no adipogenic /osteogenic  differentiation 
potential, ↓ long term hematopoiesis support and early senescence.   

Cipriani P Arthr Rheum 2007: ↓ in vitro endothelial differentiation but normal adipogenic/ 
osteogenic differentiation. Premature senescence ?  

Larghero J Ann Rheum Dis 2007 Normal MSC in 12 pts + 9 C: phenotype, proliferation (CFU-F) + 
bFGF, differentiation, (-) CML, support hematopoiesis 

Vanneaux et al BMJ open 2012 : ↑TGF-β RII signaling in SSc CSM   
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MSC IMMUNOMODULATION  IN SSc PATIENTS:? since the  standardisation of MSCs 

definition and expansion by the EBMT + International Society Cellular Therapies (ISCT)  

 n = 1 Christopeit M  Leukemia 2007 41 yr female with advanced SSc. Allogeneic (father) 

BM MSC => marked improvement“ 7 mth Follow Up  
n= 1 Guiducci S et Al, Ann Intern Med, 2011♀ 24yrs, SSc with LAC+ vasculitis, resistant to Steroids, 

Azathioprine, Cyc, plasmaexchange. Autologous, expanded MSCs (1x106/Kg), infused at 0, +30 and + 60.  

 

 

 

 



mRNA Basal Levels in Normal and SSc MSC 
  

p<0.002 
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Normal MSC SSc MSC 

Enhanced expression mRNA levels of TGF-βRII  

in MSc from SSc patients  
 

Vanneaux et al., BMJ Open 2012 



 Local anesthesia, 20ml 

to 120ml BM from iliac 

crest from donor. GMP 

facility. Centrifugation at 

300g, cells  resuspended 

With PBS, overlayed on 

leukocyte separation 

medium 1077g/l), 

centrifuged 30min at 

300g. 

BMMNC  harvested 

and resuspended with 

growth medium. 

Centrifugation at 300g 

cells were plated in 

growth 

Medium at 

12.5x105BMMNC/cm2.  

MSCT was carried out by intravenous infusion.  Patients 1 and 2 received freshly 

prepared MSC, whereas patients 3-5 received cryopreserved MSC. 



Treatment of refractory severe systemic scleroderma by 

injection of allogenic mesenchymal stem cells 
Phase I-II clinical study 

Primary objective : 

Feasibility and tolerance of  administration of 

allogeneic MSCs in the treatment of severe 

diffuse SSc or rapidly progressive and refractory 

to conventional treatments by  prior 

cyclophosphamide 

Primary endpoint: 

Immediate tolerance : %  patients with grade III or 

IV adverse events (Common Terminology Criteria 

for Adverse Events v3.0) 

Secondary objectives : 

1) Tolerance > 3 months after infusion. 

 2)  Clinical response and efficacy on SSc 

evolution every 3 months 

3)  Immunomodulation capacity 

evaluation : cytokines and 

autoantibodies responses 

 

15 

Inclusion criteria 

1) Age between 18 and 70 

2) SSc of poor prognosis, involving life-threatening with sever visceral impairment AND  

Contraindicating the use of or resistant to immunosuppressive therapy conventionally  

used in severe forms of the disease according to the European recommendations of  EUSTAR and EBMT 

3) Severe forms with at least 6 months follow-up after completion of prior immunosuppressive therapy 

combined to : 

• Skin lesions with Rodnan score  > 15  

• Respiratory or Heart or Renal disease 

Number of patients to be included : 20 

Time of follow-up : 2 ans 

Inclusion period : Mars/2014-Mars/2019 
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4 patients to be included until march 2019 

December 2018  

14/20 patients included since 03/2014  (8 patients pts finished their 24month FU ) 

+ 2 patients to be included 

 
Tolerance 

 

• 10 premiers patients on reçu 1.106 

MSC/kg 

 

• 09/2017 : middle analysis 

of the primary criteria : toxicity at 

Day 10 after MSC 

→ increase to 3.106 CSM/kg from the 

11th patient 

Middle analysis 

Treatment of refractory severe systemic scleroderma by injection of 

allogenic mesenchymal stem cells 

Phase I-II clinical study 

Inclusion Curve 





Chang Cell Tranplantation 2010 





Woodword and Furst arth Resear 2016 



NTIC 

Multidisciplinary 

Common procedures,  

Evaluation  

Indication,  

Follow-up   

EBMT Data base   

www.mathec.com 
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