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Adapted from Roger VL et al. Circulation 2011;123:e18-e209 

STEMI: A paradigm shift 

Mortality  

Heart Failure  

Males 
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STEMI Heart Failure 

•Figure 2: 
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Surrogate markers: predictors 

Infarct size is a strong determinant of  
long-term mortality and chronic heart failure 



Therapies to reduce MI size 
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2) Next goal: Infarct size limitation in reperfused STEMI. 

3) Ischemia/Reperfusion injury. 

4) Therapies to reduce infarct size: 

 Reperfusion 

  + Conditioning. 

  + β-blockers. 

5) Impact of timing of intervention on infarct size 

reduction. 
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Ibanez, Heusch, Ovize Van de Werf.  

J Am Coll Cardiol  2015;65:1454-71 



State of the art review  

J Am Coll Cardiol  2015;65:1454-71 

Microvascular Obstruction 

Myocardial Healing  

: critical players 
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Type of Reperfusion: PCI Vs Lysis 

Do early presenters without immediate PCI benefit from Lysis? 

PCI when STEMI diagnosis to PCI ≤120min... even for early 

presenters 

STREAM trial (STEMI ≤3 hours evolution)  No differences 

between transfer to PCI and immediate thrombolysis 

Head to head PCI >>Thrombolysis (Up to 120 min PCI-delay) 
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DEFER Stenting 

High thrombus burdenrisk of 

embolization and microvascular 

obstruction  

 

Is there a role of deferred stenting 

(under intense antithrombotic therapy)? 

SOTA Review on reperfusion injury 

J Am Coll Cardiol  2015;65:1454-71 



DEFER Stenting 

Primary outcome: “death, HF 

admission, re-MI, unplanned TVR” 

median F-Up 42 months 

N= 1215 



DEFER Stenting 

N=510 (out of 1215) 

2 CMR (predischarge, 3 months 

Infarct size MVO 
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Ischemic Conditioning 

Preinfarction angina confers protection 

Ischemic preconditioning protect the heart 



Ischemic Conditioning 

J Am Coll Cardiol  2015;65:177-95 

Brief episodes of occlusion/ 

reperfusion in a distant organ 

protects the heart 



333 patiens with first STEMI. RIC (4 cycles arm  

cuff inflation)  or regular PCI 

CONDI trial 



RIC and thrombolysis 

N=519 

No access to PCI at all 

J Am Coll Cardiol. 2015;65:2764-70 



RIC large trial 

CONDI-2 trial, Denmark, Spain, Serbia. 
 
 
-2,000 STEMI patients 
-conventional PCI vs. RIC+PCI 
-Combined end-point:  
      all-cause mortality /heart failure @ 2 years 
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Ibanez B, Fuster V et al. Circulation 2013;128:1495-1503 

i.v. metoprolol before pPCI   infarct size 

 25% 

EARLY METOPROLOL 



G Pizarro, V Fuster, B Ibanez et al.  
J Am Coll Cardiol 2014; 63: 2356-62. 

EARLY METOPROLOL 
Mean LVEF (6 mo CMR): 

48.7±9% vs. 45.0±11% 

N=101 N=101 



Metoprolol reduces Microvascular Obstruction in STEMI patients. 

García-Prieto J, Fuster V, Ibanez B  et al Nature Commun 2017 

EARLY METOPROLOL 



Cellular mechanism 

Metoprolol stuns neutrophils to protect the heart 

García-Prieto et al  

Nature Commun 2017 
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The longer the “on board” metoprolol duration at reperfusion, the higher the 

cardioprotection 

Timing of metoprolol admin 

Garcia-Ruiz et al J Am Coll Cardiol 2016;67:2093-104 



Window β-blk admin in trials 

STEMI diagnosis 
PCI (reperfusion) 

METOCARD-CNIC 

(-53 min to PCI) 
15mg metoprolol 

EARLY BAMI 

(-54 & -14 min to PCI) 
10mg metoprolol 

Lytic therapy 

 ---- reperfusion 

COMMIT 

(+? min from Urokinase) 

TIMI IIB 

(+45 min from rtPA) 

Van de Werf 

(immed before rtPA) 
10mg atenolol 

STEMI diagnosis 



Heart. 2016 Feb 24. pii: heartjnl-2015-308980.  

Timing of RIC initiation 

pPCI alone 

RIC+pPCI 



1) Timely reperfusion widespread use has resulted in a massive reduction of 

acute mortality during STEMI.  

2) The next goal is to reduce infarct size to reduce chronic post-MI HF 

3) Reperfusion injury reduction is a relevant target. Preserve microvascular 

integrity! 

4) Metoprolol and remote ischemic conditioning are promising therapies 

5) Timing of administration of therapies to reduce infarct size seem to play a 

critical role in its ability to protect from ischemia/reperfusion. 

Conclusions 
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