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Clinical Outcomes with Functional Guided PCI-

Variable

Tonino PAL et al. N Engl J Med 2009;360:213-24.

FAME 

(2009)
FLOWER MI

(2021)

1005 pts with MVD (33% UA) 1171 pts with STEMI and MVD 

13.2% vs. 18.3; P=0.02

Death or MI: 7.3% vs. 11.1%; P=0.04

MI: 5.7% vs. 8.7%; P=0.07 
MI: 3.1% vs. 1.7%

ACS- perhaps plaque characteristics more important 

than functional significance???

Puymirat E et al. N Engl J Med 2021;385:297-308.



Lee JM et al. N Engl J Med 2023;388:1668-79.

.

RENOVATE-COMPLEX-PCI

(2023)

ILUMIEN IV

(2023)

1639 pts with complex CAD 2487 pts with DM or complex CAD

CV death: 1.7% vs. 3.8%; P<0.05

TLR: 2.6% vs. 4.4%; P>0.05 

TLR: 4.5% vs. 4.3%

ST: 0.5% vs. 1.4%; P=0.02

Ziad A et al. N Engl J Med 2023;389:1466-76

.

Clinical Outcomes with Intravascular Imaging Guided PCI 

Variable



2021 ACC/AHA Revascularization Guidelines
Intravascular Imaging

Lawton JS, Tamis-Holland JE, Bangalore S, et al. J Am Coll Cardiol. 2021

In patients with intermediate stenosis of the left main artery, 

IVUS is reasonable to help define lesion severity

In patients undergoing coronary stent implantation, IVUS can 

be useful for procedural guidance, particularly in cases of left 

main or complex coronary artery stenting, to reduce ischemic 

events

In patients with stent failure, IVUS or OCT is reasonable to 

determine the mechanism of stent failure

Diagnosis

Post PCI Optimization



2021 ACC/AHA Revascularization Guidelines
Functional/Physiology

Lawton JS, Tamis-Holland JE, Bangalore S, et al. J Am Coll Cardiol. 2021

In patients with angina or an anginal equivalent, 

undocumented ischemia, and angiographically intermediate

stenoses, the use of fractional flow reserve (FFR) or 

instantaneous wave-free ratio (iFR) is

recommended to guide the decision to proceed with PCI

Diagnosis

Post PCI Optimization

None



Research Objectives

Kuno T ……..Bangalore S. J Am Coll Cardiol 2023;82:2167–2176

VS. VS.

Intravascular imaging-guided Functionally-guided
Angiography-guided

• Clinical outcomes difference

• Whether results change based on ACS vs. non ACS trials

FFR, iFR, RFR, dFR, or QFRIVUS or OCT



Outcomes

Kuno T ……..Bangalore S. J Am Coll Cardiol 2023;82:2167–2176

• Primary: MACE (trial defined)- composite of CV death, MI, 

and TLR

• Secondary:

 All-cause death

 Cardiovascular death

 MI

 Stent thrombosis

 TLR



Results: Network

Kuno T ……..Bangalore S. J Am Coll Cardiol 2023;82:2167–2176

32 RCTs with 22,684 patients (19 ACS trials; 13 non ACS)



Results: MACE

Kuno T ……..Bangalore S. J Am Coll Cardiol 2023;82:2167–2176

32 RCTs with 22,684 patients

Rankogram



Results: CV Death

Kuno T ……..Bangalore S. J Am Coll Cardiol 2023;82:2167–2176

32 RCTs with 22,684 patients

Rankogram



Results: MI

Kuno T ……..Bangalore S. J Am Coll Cardiol 2023;82:2167–2176

32 RCTs with 22,684 patients

Rankogram



Results: Stent Thrombosis

Kuno T ……..Bangalore S. J Am Coll Cardiol 2023;82:2167–2176

32 RCTs with 22,684 patients

Rankogram



Results: TLR

Kuno T ……..Bangalore S. J Am Coll Cardiol 2023;82:2167–2176

32 RCTs with 22,684 patients

Rankogram



Subgroup Analysis: ACS Trials

Kuno T ……..Bangalore S. J Am Coll Cardiol 2023;82:2167–2176

MACE Best Worst

CV Death Best Worst

MI Best Best Worst

Stent Thrombosis Best Worst

TLR Best Worst



Subgroup Analysis: Non-ACS Trials

Kuno T ……..Bangalore S. J Am Coll Cardiol 2023;82:2167–2176

MACE Best Worst

CV Death Best Worst

MI Best Best Worst

Stent Thrombosis Best Worst

TLR Best Worst



Intravascular Imaging, Functional, or Angiographically Guided 

Coronary Intervention 
Limitations

▪ Functional guidance was mainly used for PCI lesion selection, 

whereas in most studies, imaging guidance was used to optimize 

stent implantation in lesions selected on the basis of angiography



Intravascular Imaging vs. Angiography Guided PCI
Network Meta-Analysis

22 trials with15 964 patients and mean 25 months of follow up

IVI-guided PCI vs. Angio

▪ Target lesion failure (RR 0·71 [95% CI 0·63–0·80]; p<0·0001)

▪ Cardiac death (RR 0·55 [95% CI 0·41–0·75]; p=0·0001)

▪ TV-MI (RR 0·82 [95% CI 0·68–0·98]; p=0·030)

▪ TLR (RR 0·72 [95% CI 0·60–0·86]; p=0·0002)

▪ Stent thrombosis (RR 0·52 [95% CI 0·34–0·81]; p=0·0036)

▪ Myocardial infarction (RR 0·83 [95% CI 0·71–0·99]; p=0·033)

▪ All-cause death (RR 0·75 [95% CI 0·60–0·93]; p=0·0091)

▪ Outcomes similar for OCT-guided vs IVUS guided PCI

Stone GS et al. Lancet. 2024



Intravascular Imaging, Functional, or Angiographically Guided 

Coronary Intervention 
Summary

▪ Intravascular imaging-guided PCI and functionally guided PCI were 

both associated with superior outcomes compared with 

angiography-guided PCI

▪ Intravascular imaging-guided PCI was ranked as the best for 

reduction of CV events in both ACS and non-ACS cohorts

▪ Alternatively, angiography guided PCI was consistently ranked the 

worst for most of the outcomes
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