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Evoluting Guidelines of STEMI with MVD

2012 STEMI 
The best strategy for STEMI patients with MVD, who 

underwent primary PCI of the IRA in the acute phase 

with remaining MVO, is still not well established.

2010 Revascularization
With the exception of Cardiogenic Shock(CS), 

PCI should be limited to the culprit stenosis. 

2017 STEMI & 2018 Revascularization 
Routine revascularization of non-IRA lesions 

should be considered in STEMI patients with 

MVD before hospital discharge. 

2014 Revascularization 
Immediate revascularization of significant 

non-culprit lesions during the same procedure 

as primary PCI of the culprit vessel may be 

considered in selected patients.

2020 ACS 
Complete 

Revasculaization(CR) 

should be considered 

in NSTE-ACS patients 

without CS and with 

MVD

Culprit Only                                       Complete Revascularization 

Routine revascularization of non-IRA lesions in 

Myocardial Infarction with Cardiogenic shock.  III,B



What happen to NCLs in MI

MI triggers systemic effecs,

Remote Endothelial Activation after MI 

Non- Culprit Leions(NCLs) were associated with

More endothelial dysfunction

More inflammation

Plaque progression

Worse outcomes

Moccetti at al, J Am Coll Cardiol 2018;72:1015

Gregg W. at al, N Engl J Med  2011;364:226

JM Lee et al, Eurointervention 2017;13:e1112



Evidence of CR in STEMI

Wald et al, N Engl J Med, 2013

Gershlick et al, J Am Coll Cardiol , 2015

Recent RCTs presented 

“Angiography-guided” Complete Revascularization showed

Significant benefit in Patient’s outcome than “Culprit-Only PCI”

Clinical Outcomes of Angiography-Guided Non-Culprit PCI

Preventive PCI for non-culprit lesion > 70% DS or > 50% DS in 2 views

Immediately

Preventive PCI for non-culprit lesion >50% DS

Immediately



Reliability of NCVs FFR in AMI

Ntalianis et al, JACC: Cardiovascular Intervention, 2010

Non-culprit vessel of AMI Patient

Acute Phase 

(n=101)

1M Follow-Up 

(n=101)
P Value

LVEF (%) 59 ± 15 61 ± 14 NS

LVEDP (mmHg) 18 ± 7 17 ± 7 NS

FFR nonculprit 0.77 ± 0.13 0.77 ± 0.13 NS

IMR nonculprit (IU) 20 ± 3 24 ± 6 NS

DS nonculprit (%) 56 ± 14 55 ± 14 NS

TIMI flow nonculprit 2.93 ± 0.30 2.97 ± 0.20 NS

cTFC nonculprit 15 ± 6 15 ± 6 NS

In patients with acute MI (including STEMI and NSTEMI), 

Non-culprit FFR did not show significant change.



Reliability of NCVs FFR in STEMI

Choi KH, Lee JM… Koo BK et al, JACC: Cardiovascular Intervention, 2018

In STEMI non-culprit vessel

CFR is depressed 

as with culprit vessel

IMR is elevated 

only in culprit vessel

In STEMI non-culprit vessel

Resting coronary flow is 

increased

In STEMI non-culprit vessel

Hyperemic coronary flow is not 

changed

P<0.001 P=0.903 P=0.987 P<0.001

P=0.196 P=0.055 P=0.115 P=0.029

P<0.001P<0.001

P=0.001P=0.177

Diameter Stenosis

Interaction P (SIHD vs. AMI) = 0.371 

Local microvascular damage in culprit vessel 

was not extended to NCV territory, and NCV 

FFR and IMR were not changed at all.



Evidence of CR in STEMI

Engstrom et al, Lancet, 2015

Smits et al, N Engl J Med, 2017

FFR-guided decision for non-culprit vessel in STEMI patients are strongly supported by 2 RCTs

(Both Staged Measurement and Acute phase Measurement)

Clinical Outcomes of Physiology-Guided Non-Culprit PCI

Mainly driven by ischemia-driven revascularization 

(both urgent and planned)

Mainly driven by revascularization 

(1/3 Unstable angina)

DANAMI-3-PRIMULTI (Death, MI, IDR)

staged

44% risk reduction

COMPARE-ACUTE (Death, MI, Revascularization, Stroke)

concurrent

65% risk reduction
54% risk reduction



FFR Guided Enrollment<1%

Almost Angiography-Guided Non-Culprit PCI

Evidence of CR in STEMI

Mehta s. et al, N Engl J Med, 2019

CV Death or MI CV Death, New MI, or IDR

Reduced CV death or new MI by 26% (P=0.004), NNT = 37

Reduced CV death, new MI, or IDR by 49% (P<0.001), NNT = 13

Benefits of CR in STEMI

are ‘No Doubt’



What is the Best Timing of CR?

Mohammed Osman. et al, Am J Cardiol, 2020;125:513-520

Compare of 5 RCTs & Meta-Analysis(Subgroup)

PRAMI CvLPRIT COMPARE-ACUTE DANAMI-3-PRIMULTI COMPLETE

Angiographic Guided Angiographic Guided FFR Guided FFR Guided Angiographic Guided

Immediately (preferentially) Immediately (preferentially) Immediately (83.4%) Staged (within 2day after pPCI) Staged (within 72h after pPCI)

N=465, 3y
CV Death, MI, Refractory Angina

HR 0.35,P<0.001 (95% CI 0.24-0.58)

N=296, 1y 
Death, MI, HF, IDR

HR 0.45,P=0.009 (95% CI 0.24-0.84)

N=885, 3y 
Death, MI, Revasc, Stroke

HR 0.46,P<0.001 (95% CI 0.33-0.64)

N=627, 3y
Death, MI, IDR

HR 0.56,P=0.004 (95% CI 0.38-0.83)

N=4041, median 3y
CV Death, MI, IDR

HR 0.51,P<0.001 (95% CI 0.43-0.61)

Immediately CR outcome seems to be slightly better than Staged CR.

But, Comparative RCTs on this topic have not yet been reported.

According to the expierence of many experts, the Best Timing of CR

depends on the Patient & Lesion’s condition.



How to define ‘signicant’ NCLs?

Puymirat. et al, N Engl J Med, 2021

Profiles FFR(n=586) Angio(n=577)

Lesions with PCI (non-IRA) 546/980(55.7%) 806/891(90.5%)

Patients with ≥ 1PCI (non-IRA) 388/586(66.2%) 560/577(97.1%)

Mean Stent No. (non-IRA) 1.01±0.99 1.50±0.86

Non-IRA Post PCI TIMI3 686/980(70%) 827/891(92.8%)

Non-fatal MI 18(3.1%) 10(1.7%)

Periprocedural MI 7/18(38.9%) 2/10(20%)

Spontaneous MI 11/18(61%) 8/10(80%)

All cause death 9(1.5%) 10(1.7%)

Cardiac death 2/9(22.2%) 7/10(70%)

Non-cardiac death 7/9(77.8%) 3/10(30%)

Urgent revascularization 15(2.6%) 11(1.9%)

Non-IRA Treatment 8/15(53.5%) 3/11(27.3%)

concurrent

All-death, Nonfatal MI (+Periprocedual MI), urgent revascularization 

PCI based on FFR≤0.80 vs. >50% visual stenosis

Event ratio 5.5%

Event ratio 4.2%

FFR-Guided revascularization was 

not superior to angiography-guided 

revascularization

Similar Clinical outcome, Given the 40% less 

PCI(Time, Cost, contrast, Procedure risk etc.) 

in FFR-guided group.



PCI strategy of MI with MVD in CS

Lee JM, Rhee TM, Hahn JY et al. J Am Coll Cardiol 2018;71:844

All-cause death, recurrent Myocardial 

Infarction, or any Repeat Revascularization

Immediately PCI during Indexprocedure  N=157(60.4%)

Staged PCI before discharge  N=103(39.6%)  

CULPRIT-SHOCK(All cause Death)

Thiele. et al, N Engl J Med, 2017;377:25 & 2018;379:18
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17.7% Steged Multivessel PCI 

& 12.5% Immeduately
9.4% only IRA PCI

28.2% Mechanical support

26.7% Mechanical support



Conclusion

Previous abundant evidence exists regarding the benefits of complete revascularization

for STEMI patients

Even in cardiogenic shock patients too. Of course, hemodynamic stabilization is a 

priority.

Further research is still needed on the best timing of CR.

Recent RCT demonstrated that FFR-guided CR did not have a signicant benefit over an 

Angiography-guided CR with respect to the risk of death, MI, urgent revascularization. 

But, given the 40% less PCI(Time, Cost, contrast, Procedure risk etc.) in FFR-guided CR.




