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The Impact of Initial Treatment Delay Using Primary 

Angioplasty on Mortality among Patients with AMI: 

from the KAMIR 

The medians of door-to-balloon time, 

symptom onset-to-balloon time, and 

symptom onset-to-door time were 90 

(interquartile range, 65-136), 274 (185-442), 

and 163 min (90-285). 

J Korean Med Sci 2008;23:357-64. 



Circulation. 2011;123:1771-1779 

Regeneration potential is linked to the fibroproliferative 

response of the injured tissue. 



Adult stem cells 
(Endogenous, 
 Exogenous) 

iPS 

Gene therapy 

New drugs 

Stents 

Prevalence of HF from post-ischemic cardiac dysfunction 

rather increases causing a substantial morbidity. 



Clinical trials of stem cell therapy for cardiac repair 

www.thelancet.com February 14, 2012 

ALCADIA=AutoLogous human CArdiac-Derived stem cells to treat Ischemic cArdiomyopathy. 
CADUCEUS=CArdiosphere-Derived aUtologous stem CElls to reverse ventricUlar dySfunction. 
SCIPIO=cardiac Stem Cell Infusion in Patients with Ischemic cardiOmyopathy. 



A total of 50 studies (enrolling 2625 patients) indicates that 

transplantation of adult BMCs improves LV function, infarct size, 

and remodeling in patients with IHD compared with standard 

therapy, and these benefits persist during long-term follow-up.  

BMC transplantation also reduces the incidence of death, reMI, 

and ST in patients with IHD.  

Circulation. 2012;126:551-568 



Eur Heart J. 2011;32:1197–1206 



Proposed mechanisms of ischemic tissue repair 

Eur Heart J. 2011;32:1197–1206 



Approved by Regulatory Authority 
 
1) July 2011, Hearticellgram-AMI (Pharmicell, Seoul, Korea) 

Acute Myocardial Infarction, Autologous BM-MSC 

(n=59, EF 6% improvement (2% in std medicatin group)) 

 

2) Nov 2011, HEMACORD (New York Blood Center, USA) 

Cord blood stem cell, for HSC infusion 

 

3) Jan 2012, Cartistem (Medipost, Seoul, Korea) 

Knee cartilage,Bbanked UCB stem cell 

(n=89 pts, significant therapeutic effect in 26% of pts) 

 

4) Cupistem (Anterogen, Seoul, Korea) 

Autologous fat stem cell, Crohn’s disease 



A Randomized, Open labeled, multicenter trial for  

Safety and Efficacy of intracoronary adult human mesenchymal STEM cells 

after acute Myocardial Infarction (ROSE-STEMMI) 

Treatment 

N=30 

Control 

N=29 

P value 

EF (SPECT) 

initial 

6 M 

 

49.0 ± 11.7 

55.0 ± 11.8 

 

52.2 ± 9.1 

53.9 ± 10.0 

 

0.256 

0.718 

EF difference 5.9 ± 8.5 1.8 ± 6.9 0.043 

Initial  6M Initial  6M 

To advance the field forward 



Priming of Cells 

Front Biosci. 2009;14:2845-56 

Circulation. 2006;114:18:171  

2009 KSC Young Investigator Award 

Eur Heart J. 2010;31:83 

Cells Tissues Organs. 2012;195:428-42 Artif Organs. 2010;34:453-61 

 

G-POPs: G-CSF 

mobilized PBSC 

Optimized by 

Platelet activated 

supernatant (on 

going)  

TNF-alpha 

Oxytocin 



Genetic Modification 

J Nanosci Nanotechnol. 2010;10:3170-4 

J Nanosci Nanotechnol. 2011;11:1507-10 

Biomaterials. 2010;31:4204-13   

  

 
 
Cardiovasc Res. 2006;70:530-542  

Journal of Controlled Release. 2009;138:168–176  

Angiogenesis 

SPION 

Akt 



Microenvironment 

J Mol Cell Cardiol. 2011;50:814-25 On going 

On going 



Microenvironment (ongoing) 

Effect of MSCs on 

Macrophages 

 

hMSC + hCMC 



Optimization of Therapeutic Efficacy of Adult Stem Cells for 

Myocardial Infarction (supported by Korean Health 

Technology R&D Project, Ministry of Health & Welfare, Korea) 

Priming + Spheroid 



Superior Cell Population 

Compact bone cell 



J Am Coll Cardiol. 2009;54:2277-86 

Increase From Baseline Values 

in % LVEF (60% and 30%) at 3 and 6 

Months Post-Treatment in 53 Patients With 

Anterior MI 

Impact of allogeneic hMSC 

Treatment on LVEF Evaluated by 

Cardiac MRI 



Cardiac SCs (1) 

EF ≧15% and ≦35% 





Cardiac SCs (2) 

Lancet. 2012;379:895-904 25 patients 2-4 weeks after MI (with LVEF of 25-45%), EMB  



Representative MR 

Global function, chamber volumes, and 

regional function in participants in the 

CADUCEUS study 



Circulation. 2012;126:S54-64 

Cardiac SCs (3) 

LVEF <40%, 33 patients, CSC from RAA, IC injection  



Cell-based therapy  

Priming stem/progenitor cells 

Addition growth factors (gene therapy) 

Combination with biomaterials and  

tissue engineering  

Combined biological repair 

Combined strategies of biological 

cardiac repair 



Challenges 

and 

limitations 

Optimized 

Cell-based 

therapy 

Cell: ideal 

source, type,  

preparation 

/priming?  

Route of 

Cell delivery?  Dosing: single 

vs. repeatitive? 

Timing: early 

vs. delayed? 

Dose: 

response 

Relationship? 

Determinant of 

cell function? 

Endpoint 

Selection, novel 

Diagnostic tools? Limitations: 

Viability, 

retention? Identification of  

Responders? 

Open questions for the optimization of 

the therapeutic efficacy of stem and 

progenitor cells. 



Conclusion 

We are challenged to show robust effects on 

disease progression, morbidity, and mortality 

associated with an acceptable safety profile  

to advance the promising concept of cell-

based therapy to clinical routine. 
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