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➢ Fibrinolysis is unable to reduce mortality in 

late-presenting STEMI patients (LATE and 

EMERAS Studies 1993) 

➢ Animal models showed loss of all 

jeopardized myocardium before 12 hours of 

coronary occlusion  (Reimer 1977)

Rationale for the 12-hour limit 



ISO 9001

Late STEMI presenters: a challenging population

➢ Heterogeneous population

➢ It is becoming increasingly rare

➢ Different demographic and clinical 

characteristics as compared to early presenters

➢ Less likely to undergo primary PCI

➢ Remarkably worse clinical outcomes

➢ Paucity of data indicating a strong correlation 

between S2DT and clinical outcomes

➢ The “survivor cohort effect”
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Bouisset, F. et al. J Am Coll Cardiol. 2021;78:1291–1305

Proportion of latecomers according to the year of 

inclusion in the FAST-MI program



ISO 9001

De Luca, G. et al. J Am Coll Cardiol. 2020;76:2321–30

Impact of COVID-19 Pandemic on Mechanical 

Reperfusion for Patients With STEMI

Total Ischemic Time >12 hrs
D2BT > 30 min
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Incidence and Characteristics of Patients 

Presenting Early and Late With STEMI
The Korea Acute Myocardial Infarction Registry

Cho, K.H. et al. J Am Coll Cardiol. 2021;77:1859–70.
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Mortality over 180 days
Adjusted Prognostic Values of Variables 

for 180-Day Mortality

Incidence and Characteristics of Patients 

Presenting Early and Late With STEMI
The Korea Acute Myocardial Infarction Registry

Cho, K.H. et al. J Am Coll Cardiol. 2021;77:1859–70.
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➢ Potential Benefits of Late Reperfusion of 

Infarcted Myocardium 

➢ Myocardial salvage from PCI in late 

presenting STEMI

➢ Evidence on the PCI strategy for late STEMI

PPCI >12 Hours in Patients With STEMI
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The “Late” open artery hypothesis 

Reperfusion of an occluded IRA at a time too late for 

myocardial salvage

➢ Prevention of ventricular remodeling

➢ Prevention of  the late development of arrhythmias

➢ Prevention of interstitial collagen turnover

➢ Prevention of apoptosis among cardiomyocytes  
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➢ Potential Benefits of Late Reperfusion of 

Infarcted Myocardium

➢ Myocardial salvage from PCI in late 

presenting STEMI

➢ Evidence on the PCI strategy for late STEMI

PPCI >12 Hours in Patients With STEMI
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Infarct size and myocardial salvage after PPCI in pts 

presenting with symptoms for <12 h vs. 12–72 h

Busk M et al. Eur Heart J 2009;30:1322–30 
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Myocardial salvage after PPCI in pts with STEMI 

presenting early versus late after symptom onset

Infarct Size Myocardial salvage Index

Stiermaier T et al. Int J Cardiovasc Imaging 2017;33:1571–9 
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Benefit From PPCI >12 Hours in Patients 

With STEMI

Nepper-Christensen L et al. Circ Cardiovasc Interv 2018;11: e006842 
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While myocardial salvage is less with late 

presenters than early presenters, substantial 

myocardial salvage may be observed when 

PCI is performed at the 12 to 48-h outer edge 

of time limits for STEMI PCI

Myocardial salvage from PCI in late 

presenting STEMI
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➢ Incomplete coronary occlusion with 

preservation of a minimal blood flow

➢ Collateral circulation

➢ Dynamic coronary occlusion and reperfusion 

with consequent ischemic pre-conditioning and 

a resulting delay of progression to irreversible 

myocardial injury

Myocardial salvage from PCI in late 

presenting STEMI: Potential Mechanisms
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➢ Potential Benefits of Late Reperfusion of 

Infarcted Myocardium

➢ Myocardial salvage from PCI in late 

presenting STEMI

➢ Evidence on the PCI strategy for late STEMI

PPCI >12 Hours in Patients With STEMI
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Mechanical Reperfusion in Pts With AMI Presenting

>12 Hours From Symptom Onset: The BRAVE 2 Trial

Schömig A et al. JAMA 2005;293:2865–72

Ndrepepa G et al. JAMA 2009;301:487–8

8%

18%

Final LV infarct size

Inv Cons

4-year Mortality
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Gierlotka M et al. Am J Cardiol 2011;107:501–508

Reperfusion by PPCI in pts With STEMI Within 12 

to 24 Hours of the Onset of Symptoms
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Hochman JS et al Circulation. 2011;124:2320-2328

The Occluded Artery Trial: 4-year follow-up 

Death, MI, CHF Death

OAT never tested the effects of PCI 

occurring 24 to 72 hours after AMI, 

because the inclusion criteria required

pts to be  3 days after AMI.
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The Total Occlusion Study of Canada (TOSCA)–2 Trial

Dzavík V et al. Circulation. 2006;114:2449-2457

Regardless of initial treatment 

assignment, patients with a patent IRA at

follow-up had a greater increase in LVEF 

than those with an occluded artery

(absolute difference of 3.0%; P=0.003).
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Bouisset, F. et al. J Am Coll Cardiol. 2021;78:1291–1305

PPCI in Late-Presenting Patients With STEMI

The FAST-AMI Registry
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2017 ESC GL for the management of pts 

presenting with STEMI

Eur Heart J 2018;39:119–77 
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How late is too late for primary percutaneous 

coronary intervention  in patients with STEMI?

“It is never too late to do the right thing!”
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➢ Late STEMI presenters are a heterogeneous population, 

and the clinical decision regarding PCI should not be the 

same for all. 

➢ Late presentation is associated with increased death 

➢ Presence of hemodynamic or electrical instability, and 

ongoing ischemia tip the scales toward PCI 

➢ Also pts who are still early in the course of STEMI (12-48 

hours) should undergo PCI 

➢ Those beyond 48 hours with evidence of silent ischemia 

or viability should also undergo PCI 

➢ Pts who are truly stable and asymptomatic > 48 hours 

from symptom onset, with no evidence of silent ischemia 

or viability, can safely be treated with medical therapy 

Take-home Messages


