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? STEM-CELLS THERAPY ?  
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87 

4.5% 

66 

45 

Beta-blockers             6 per 1000 (NNT 167) 

Accelerated           thrombolitic therapy - 9 per 1000 (NNT 111) 

ACE-inhibitors - 5 per 1000 (NNT 200) 

Acute myocardial infarction: a theoretic scenary 
 In-hospital-deaths each 1000 patients 

300 30% 

150 
CCU- 150 per 1000 

 Aspirine +                streptokinasi - 52 per 1000 (NNT 19) 

 Primary angioplasty - 21 per 1000 (NNT 48) 

ATII receptors antagonists, statins, 
antibiotics; NSAD, others 



Cellule staminali: promesse e realtà 

Prometheus Attacked 
by Zeus’s Eagle. 

 



Sources of progenitor cells for cardiac 
regeneration in acute myocardial infarction 



Organization of tubulin in 
the mitotic spindle 

Nucleus in 
metaphase 

Combination of tubulin and 
metaphase chromosomes Chromosomes in metaphase 



Potential beneficial mechanisms of stem 
cell therapy after myocardial infarction 



Cardiac repair: Homing 

1. Number of cells: CD 34+, CD 133 
2. Colony formation  
3. Signal 
4. Adhesion/Migration 
5. Invasion 
6. Differentation 
 

  Migration and invasion of tissue are   
 neccessary for integration 



Injection methods 



TOPCARE-AMI 



FIRST SWISS CELL HEART THERAPY TRIAL 

n= 23 treated 
n=19 controls 

1st patient: August 24, 2004 



THE SWISS-AMI TRIAL 

Myocardial 
infarction Day 1 

Day 
5-7 

Day 
2-4 



History of “Cell Factory”  
First  Stem Cell Transplant 

in the heart at CCT  
(2004) 

Beginning of SWISS-AMI trial 
(2006) 

Set-up of Clean Room,  QC lab. and 
quality system 
(2006-2008) 

GMP Laboratory = Cell Factory 

Swissmedic Certification  
(2008) 

TISSUE ENGINEERING 

PRODUCTS 

AUTOLOGOUS and FRESH 

CELL THERAPY PRODUCTS,  
ALLOGENEIC and  FROZEN 

Certification Extension 
(2012) 



                     

 

 

The Production Lab 
  

  

= Clean room 

  

Utilizzata per: 

Cell Separation from several biological tissues 
(bone marrow, pheripheral blood, adipose tissue) 

  Cell concentration 

  Cell Culture 
Operator in Clean Room 

2 laboratories in B class 
Corridors in C and D class 



THE SWISS-AMI TRIAL 

Controls Early cell 
administration 

Late cell 
administration 

Sürder et al. Circulation 2013 

Changes in left ventricular  ejection fraction at 4 months 



A. Stem cells in the management of heart failure: 
What have we learned from clinical trials ?  

Expert Review of Cardiovascular Therapy, November 2014 



B. Stem cells in the management of heart failure: 
What have we learned from clinical trials ?  

Expert Review of Cardiovascular Therapy, November 2014 



55 pts completed the 6-months FU (37 MSCs vs. 18 placebo) 



MSC-HF trial 



THE METHOD TRIAL 

NOGA-guided intramyocardial bone marrow cell injection for chronic heart failure 

Feasibility and safety study 
(n = 10) 





Resident adult Cardiac Progenitor Cells 

Ott, H.Cet al. The adult 
human heart as a source 
for stem cells: repair 
strategies with 
embryonic-like 
progenitor cells.                                       
Nat. Clin. Pract. 
Cardiovasc. Med., 2007 

Laugwitz, K.L.; et al. 
Postnatal isl1+ 
cardioblasts enter fully 
differentiated 
cardiomyocyte lineages.                              
Nature, 2005 

Oh, H.; et al. Cardiac 
progenitor cells from adult 
myocardium: homing, 
differentiation, and fusion 
after infarction.                            
Proc. Natl. Acad. Sci. USA, 
2003,  

Hierlihy, A.M  et. al. The post-natal 
heart contains a myocardial stem 
cell population.      FEBS Lett., 
2002 

Messina et al. Isolation and 
expansion of adult cardiac stem 
cells from human and murine 
heart. 
Circ. Res., 2004 

Anversa P., et al.  
Adult cardiac stem cells 
are multipotent and 
support myocardial 
regeneration.  
Cell  2003 
 cKit+ 

Cardiospheres 



Cardiospheres 

 Cardiosphere-derived cells   Explants Cardiospheres 

cTnI  
Nuclei 



CADUCEUS 



CADUCEUS 



Human Cardiac Stem Cells 



Bolli R et al., The Lancet 2011 

SCIPIO TRIAL 



Direct regeneration versus paracrine effects … 
Exosomes in human CS 



•  Exosomes are small membrane vesicles with a lipid bilayer,secreted by 
many, if not all, cells.  

•  Exocytosed internal vesicles of endosomal origin range in size between 50 
and 100 nm 

•  Exosomes contain many different proteins, including growth factors and 
cytokines, and coding and non-coding RNA molecules 

Direct regeneration versus paracrine 
effects…..Exosomes 



Regenerative therapy in chronic HF: 
ongoing trials 

Ø CHART 
 
Ø DREAM-HF 
 
Ø BAMI 

     FUTURE ? 
 
Ø Exosomes + micro RNA 
 
Ø c-kit 

 



CHART-1 



DREAM-HF 
Heterologous cells (young donors) from BM with GF cocktail 



 
 Progress of On going Projects 

 

LUPA                         Mesenchimal Stem Cell in Chronic Ischemic Patients  
 
EXOSOMES       Human Cardiac Progenitor Cell-derived Exosomes 
 
C-Kit+ CELLS                                Human Cardiac c-Kit+ Stem Cells 
 
MULTIPLE 
SCLEROSIS                                      Autologous Neural Progenitors Cells (European Clinical Trial) 
 
CIRCULATE                                                         Bone Marrow derived Cells for PAD 
 
METHOD           Bone Marrow derived Cells  

            for Chronic Ischemic Patients 
 

Swiss-AMI                
                       Bone Marrow derived cells for AMI 
 
 
 
 

Research Sviluppo 
preclinico Validation  Phase 2 Phase  3 Marketing 

authorization 

CLINICAL TRIAL 

Phase 1 

GMP 

Pre-clinical 
Development 



Endomyocardial biopsies 

D’Amario D. et al., Circ Res 2011 



Exosomes Cardiospheres c-kit+ cells METHOD trial C-CURE trial BAMI trial Monociti 
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