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1. 빨리 뚫어야 한다  
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2013 ACC/AHA STEMI Guideline 
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Reduction of D2B time below 90 min 

Despite improvement of D2B time, no change in in-hospital mortality rate 

Menees et al. NJEM 2013 

1. Further decrease of D2B below < 90 min may not be beneficial for STEMI patients presenting directly to PCI-

capable hospital. 

2. But for transferred STEMI patients, it can reduce 1st door-to-device time 
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STEMI patient | 50% are transferred 

50% 50% 
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Off-hour presentation | higher mortality 

Sorita et al BMJ 2014, Kim HJ, Cho YS et al JKMS 2015 

Higher short-term mortality  
(OR 1.06, 95% CI 1.04-1.09) 

D2B < 90 min  
(OR 0.40; 95% CI 0.35 to 0.45) 

30-day MACE  
(HR, 2.13; 95% CI, 1.26-3.60) 
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Smartphone & SNS | better communication 

The widespread use of smart-phone and 
the social network system (SNS) enables an 
easy and rapid exchange of text and 
graphic information among the users.  
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STEMI activation with SNS use 

Non PCI capable hospitals 
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SNS use reduced D2B time 

P = 0.001 

P=0.329 

P<0.001 
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(A) All patients (B) According to ED arrival time 

SNS(-) 

SNS(+) 

SNS (-) SNS (+) Weekdays Off-hours 

57 min vs. 45 min 50 min vs. 45 min 66 min vs. 46 min 

1. Patients with SNS use had 12 min shorter D2B time. 

2. During off hour the second D2B time can be reduced to the level of during weekdays. 

Park JJ, et al. JACC 2016 
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SNS use reduces first door-to-device time 

ED-Arrival Ballooning Door in Door out 

Pain Referring Hospital Transfer SNUBH 

        First door-to-device time 

SNS (-) SNS (+) 

P = 0.084 

122 min vs. 102 min 
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1. SNS use can reduce the first D2B time by 20 min. 

2. SNS use can increase the proportion of patients with first D2B by 13%. 

Park JJ, et al. JACC 2016 



2. 잘 뚫어야 한다  

Ronen Jaffe, et Al: Circulation 2008; 117 
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Adjunctive devices for prevention of MVO 

 Distal protection 
- GuardWire 
- FilterWire 
- SpideRx 
- Angioguard  

 
 Manual aspiration  
    - Export 
    - Pronto 
    - Driver 
    - Rescue 
    - TVAC 

 
 Mechanical thrombectomy 

- Angiojet 
- X-sizer 
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Method to evaluate myocardial salvage 
T2W and DE CMR imaging 

 T2W CMR : hyperintense 
    area at risk (AAR) 

 DE CMR : infarct size (IS), MVO 

Wright J. et al. J Am Coll Cardiol Img 2009;2:825–31) 
 

 

 

 

 

 

 
 

 Enabling retrospective evaluation of myocardial salvage  

     : myocardial salvage index : (AAR-IS)x100 / AAR 

       ranging from 0% (aborted infarct) – 88% 
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Gregg W. Stone, et al. JAMA. 2012 

INFUSE-AMI Trial 

Aspiration thrombectomy  X IV Gp IIb/IIIa Rc antagonist 
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Studies using adjunctive device in STEMI 

Anthony A. Bavry, et al. European Heart Journal. 2008 

 Distal protection 
- GuardWire 
- FilterWire 
- SpideRx 
- Angioguard  

 
 Manual aspiration  
    - Export 
    - Pronto 
    - Driver 
    - Rescue 
    - TVAC 

 
 Mechanical thrombectomy 

- Angiojet 
- X-sizer 
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TASTE study  

Ole Fröbert, et al. NEJM. 2013 



Seoul National 
University 

BMS vs DES in STEMI 
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BMS vs DES in STEMI 

Sabate M, et al. Lancet 2012  



3. 허혈-재관류 손상을 줄여 보자  

Ronen Jaffe, et Al: Circulation 2008; 117 
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Ischemia-reperfusion injury  

Ischemia Reperfusion 
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Treatment options following ischemia:  

Postconditioning 
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Pre- and Post-conditioning 

Coronary occlusion 

Control 

Precon   

(Ischemia/  

Drugs) 

Postcon   

(Ischemia/  

Drugs) 

hrs 
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hrs 

Infarct size 

(% Area at risk) 
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p<0.05 
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Ischemic postconditioning  
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PostC Control 

p<0.05 

Day 1–3 CK release SPECT at 6 months 

Staat et al., Circulation 112: 2143-2148, 2005   

Thibault et al., Circulation 117:1037-44, 2008 

p<0.05 

Reperfusion 
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Ischemic post-conditioning  
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Ischemic postconditioning during primary 
percutaneous coronary intervention 

Patient:   STEMI patients who were undergoing PCI within 12 hours after Sx  
Indicator:    balloon occlusion 4 times for 1 minute , separated by 1 minute (n=350) 
Comparator:    without postconditioning (n= 350) 
Outcomes:       complete ST-segment resolution (percentage resolution of ST-segment 
elevation >70%) measured at 30 minutes after PCI 

ECG data according to treatment group 

N Engl J Med 2015; 373:1021-1031 
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Phamacologic postconditioning  

Gomez et al., Am J Physiol 293: H1654-H1661, 2007 

Area at risk (%LV) Infarct size (%AAR) 

(Cyclosporine A analogue) 

P<0.05 
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CyclosporinA and protection of IR injury 
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P<0.05 P<0.05 

Piot et al., New Engl J Med 359, 473-481, 2008 

 
Ischemic time 

Cyclosporine A (or saline) 

(2.5 mg/kg, IV bolus) 
Day 1-3 

CK / TnI release 

 

Infarct size 
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Cyclosporine before PCI in Patients with AMI 

Patient:   STEMI patients who were undergoing PCI within 12 hours after Sx  
Indicator:    a bolus iv injection of cyclosporine (2.5 mg/kg) (n=395) 
Comparator:    without cyclosporine (n= 396) 
Outcomes:       a composite of death from any cause, worsening of heart failure during the 
initial hospitalization, rehospitalization for heart failure, or adverse left ventricular remodeling at 1 
year 

Primary outcome 

N Engl J Med 2015; 373:1021-1031 



Seoul National 
University 

 



Seoul National 
University 

IV EPO before PCI 

• An intravenous bolus injection of erythropoietin (50 
U/kg, Epokine Prefilled®, CJ Pharm, Korea 

Suh JW, et al. Int. J. Cardiol.  2011  



4. MPTP 를 조절할 수 있을 것인가? 

Ronen Jaffe, et Al: Circulation 2008; 117 



Seoul National 
University 

Mitochondrion 의 구조 
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mPTP Mechanism of Action 

Mitochondria  

The mitochondrion in a healthy cell 
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Mitochondrial pathological events in ischemia 

Circ Res. 2012;111:1222-1236 
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Mitochondrial pathological events in reperfusion 

Circ Res. 2012;111:1222-1236 
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Time dependence of mitochondrial pore opening 

Time dependence of mitochondrial pore opening and pH 

recovery during reperfusion of hearts after 30 min ischaemia 
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Proposed mPTP complex architecture 

Cardiovasc Res. 2009;83:213-225 

Classical view 

Current view 
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Proposed mPTP complex architecture 

A.P. Halestrap, A.P. Richardson / JMCC 78 (2015) 129–141 
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Potential treatments targeting mitochondria 

1. PT pore inhibitors 

2. NO analogs 

3. Antioxidants 

4. Potassium channel openers  

5. Respiratory chain inhibitors  

6. RISK pathway modulators  

7. Aldehyde dehydrogenase 2  

8. Metabolic modulators  

9. Others (adenosine, AMP579, beta-blockers, meclizine, …)  
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Various agents involving mPTP opening  

A.P. Halestrap, A.P. Richardson / JMCC 78 (2015) 129–141 
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Clinical Development of Mitochondrial Therapies for 
Cardiomyopathy and Ischemic Heart Disease 

Circ Res. 2012;111:1222-1236 
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Clinical Development of Mitochondrial Therapies for 
Cardiomyopathy and Ischemic Heart Disease 

Circ Res. 2012;111:1222-1236 
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Clinical Development of Mitochondrial Therapies for 
Cardiomyopathy and Ischemic Heart Disease 

Circ Res. 2012;111:1222-1236 
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Porcine IR model  

Ischemic heart and area at risk  
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Porcine IR model  

5 minutes after total occlusion 

20 minutes  after total occlusion 

At moment of EDTA solution infusion  
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Viable myocardium after reperfusion(TTC staining) 

• EDTA chelating solution has protective effect against reperfusion injury in swine model 

 

EDTA administrated pig’s harvested heart 1hour after reperfusion 

Control pig’s harvested heart 1 hour after reperfusion 
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Mitochondria after reperfusion   

Normal myocardium 

Infarct Border  

EDTA-treated 

Control-treated 



5. 줄기세포, 심장재생 

Ronen Jaffe, et Al: Circulation 2008; 117 



Seoul National 
University 

MAGIC cell program: 

 Myocardial Regeneration and Angiogenesis in Patient with Myocardial 

 Infarction using G-CSF mobilization and Intra-Coronary Stem Cell Infusion   

G-CSF 

injection  

for 3days 

Intracoronary 

infusion  

of stem cells 

Apheresis 

MobPBSCs 

Kang HJ, Kim HS, et al. Lancet 2004  Kang HJ, Kim HS, et al. Can Med Asso J 2004 

Kang HJ,,,, Kim HS. Circulation 2006  Kang HJ,,,, Kim HS. Am Heart J 2007 

Kang HJ,,,, Kim HS. Heart 2007  Kang JH & Kim HS. Exp Rev Card Thr 2008 

Chang SA,,,, Kang HJ, Kim HS. Heart 2008  Kang HJ & Kim HS. EHJ Supp 2008 

Park KW,,,, Kim HS. JMCC 2008  Kim YJ,,,, Kim HS. Heart 2009  

Chang SA, Kang HJ,,,, Kim HS. Heart 2009  Kang HJ ,,,, Kim HS.  Trials 2011 
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MAGIC Cell program in SNUH  

MAGIC Cell-1 

MAGIC Cell-2 

MAGIC Cell-3-DES 

MAGIC Cell-4-ICMP 

G-CSF and endothelial function 

Effect of Cell infusion on LV dyssynchrony 

G-CSF and Restenosis, coronary remodeling 

MAGIC Cell-5 

: G-CSF vs. Cell infusion vs. control in elective PCI 

: G-CSF vs. control in AMI who underwent primary PCI 

: Cell infusion vs. control in AMI and OMI with DES 

: Cell infusion in ischemic CMP without PCI 

2003 2004 2005 2006 2007             2008             2009           2010 

1st generation stem cell therapy 

1.5th generation stem cell therapy 

2nd generation stem cell therapy 

: cell infusion with combicytokine vs. G-

CSF  
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Infarct shrinkage  

Control 

Combi-

cytokine 

No change 

Improved 

Baseline 6 Months 

MAGIC-V  
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Conclusions 

1. Total ischemic time   

2. Adjunctive device for primary PCI : evidence-based use 

3. Pre- or  post-conditioning to reduce ischemia-

reperfusion injury : not yet evidenced  

4. The mitochondrion and mPTP are a potential untapped 

target for the future novel adjunctive treatment. 

5. PostMI myocardial regeneration should be further 

investigated. 
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Thank You For Your Attention! 
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