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Premise (1) No Ischemia, Excellent Prognosis
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CD and MI

Journal of Nuclear Cardiology, 11(5), 551-561

Negative Exercise Myocardial Perfusion

DONALD AW et al. J Am Coll Cardiol 1986;8:741-8

Survival Benefit of CABG Over Med.



Revasc. During FU 
in Medication Group

Premise (2) ISCHEMIA Trial: 

At Least Moderate Ischemia in SAP

Boden et al. New Engl J Med 2007;356:1503-16.

23%

Spontaneous MI

Medication: 196

PCI: 130

Death from Any Cause

HR, 0.67 (0.53-0.83)



Non-Invasive Functional Study In Cath Lab

• N = 45 patients

• Sensitivity 88%, Specificity 100%, PPV 100%, NPV 88%

Comparison with 3 Non-Invasive Functional Studies
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FFR Cutoff Value from 
Bicycle Exercise Test and Dobutamine Echo

ST Depression Wall Motion Abnormality

AMERICAN JOURNAL OF CARDIOLOGY 79(4);478-481, 1997

FFR 0.67 FFR 0.65



Continuum of FFR Cut-off Value

0.800.750.70

Original (Ischemic) Cut-off Value

FAME-1 (Clinical) Cut-off Value

FAME-2* (Critical) Cut-off Value

I think..

This is very generous cut-off value

* Mean FFR value was 0.68

Critical Stenosis Insignificant Stenosis



Decision Making in the Grey-Zone FFR

Matched Population

Primary End Point

(Death, TV-MI, Target Vessel Revascularization)

Grey Zone FFR 

From IRIS-FFR Registry

Kang DY et al. Eur Heart J. 2018 May 7;39(18):1610-1619



Deferred Lesion Outcome: DEFER Study

J Am Coll Cardiol 2007;49:2105–11 Eur Heart J. 2015 Dec 1;36(45):3182-8



Deferred Lesion Outcome: FAME-1 Trial

At 2 Years

Deferred Lesion Related 

MI – 0.2%
RR – 3.2% 

J Am Coll Cardiol 2010;56:177–84



IRIS FFR Registry (2009.8-2015.8)

12421 lesions in 5803 patients

With FFR measurement

(8633 lesions)

Without FFR measurement

(3788 lesions)

Deferral

(6468 lesions)

Revascularization

(2165 lesions)

Deferral

(2178 lesions)

Revascularization

(1610 lesions)

Circulation. 2017 Jun 6;135(23):2241-2251



Patient Characteristics
Variables N=5846

Age 63.6±9.8

Sex (men) 4187 (71.6%)

Diabetes 1807 (30.9%)

Hypertension 3687 (63.1%)

Current smoker 1402 (24.0%)

Hyperlipidemia 3507 (60.0%)

Previous myocardial infarction 378 (6.5%)

Previous PCI 1138 (19.5%)

Previous stroke 345 (5.9%)

Chronic renal failure 119 (2.0%)

Chronic lung disease 125 (2.1%)

Peripheral artery disease 139 (2.4%)

Family history 600 (10.3%)

Circulation. 2017 Jun 6;135(23):2241-2251

Stable Angina: 

76.3% 



Variables N=8633

Lesion territory

Left main 345 (4.1%)

Left anterior descending artery 4372 (50.6%)

Left circumflex artery 2070 (24.0%)

Right coronary artery 1407 (16.3%)

ACC/AHA B2C lesion 4819 (55.8%)

Long lesion (>20mm) 3680 (42.6%)

Moderate to severe calcification 269 (3.1%)

Thrombus containing lesion 63 (0.7%)

Angiographic ulcerated lesion 55 (0.6%)

Diameter stenosis

30-50% 2659 (30.7%)

50-70% 4057 (47.0%)

70-99% 1927 (22.3%)

Lesion Characteristics

Circulation. 2017 Jun 6;135(23):2241-2251



Deferred Lesion Outcome

Circulation. 2017 Jun 6;135(23):2241-2251

MI: 0.6 % and RR: 4.9% at 3 years



Outcome Derived Revascularization Threshold of FFR

0.790.64

Circulation. 2017 Jun 6;135(23):2241-2251

Cardiac Death or MI Major Adverse Cardiac Events



J-Confirm Registry at 5 Years

1263 patients with 1447 lesions from 28 Japanese centers. 

Circ Cardiovasc Interv. 2022;15:e011387

TVF CD-TLR TV-MI

11.6% 9.0% 0.83%



FLAVOUR Trial

TV-MI: 0.3% at 1 Year

Circ Cardiovasc Interv. 2023;16:e013308



1-Year Outcomes of 8,579 Patients with Deferred Lesions

J Am Coll Cardiol Intv 2020;13:1894–903

MI: 0.86% in ACS and 0.45% in sAP at 1 Year

Data from IRIS-FFR, R3F, POST-IT, DEFINE FLAIR, SWEDEHEART 



Deferred Lesion Intervention

European Heart Journal (2015) 36, 509–515

721 patients with 882 coronary lesions

• The rate of AMI due to a previously deferred lesion 

within the first year after FFR assessment was 0.8%.

• Of the 155 DLIs, 101 lesions (65%) underwent urgent revascularization: 

30 DLIs (19%) were performed for AMI, of which 6 (4%) were for 

STEMI, and 24 (15%) were for NSTEMI.



J-Confirm Registry at 5 Years

1263 patients with 1447 lesions from 28 Japanese centers. 

Circ Cardiovasc Interv. 2022;15:e011387
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HR (95% CI) P value

FFR (by increase of 0.01) 0.94 (0.93-0.96) <0.001

Multivessel CAD 1.66 (1.19-2.33) 0.003

Thrombus containing lesion 5.46 (1.98-15.0) 0.001

Diameter stenosis <0.001

30-50% 1 (reference)

50-70% 2.20 (1.41-3.44) <0.001

>70% 2.50 (1.41-4.44) 0.002

Incidence Rate of Deferred Lesion Failure

1.44%Lesion-Year

Circulation. 2017 Jun 6;135(23):2241-2251

IRIS FFR Registry (2009.8-2015.8)



IRIS FFR Registry (N=9737, 2010-2021): 

DEFER SCORE for 5 Yr TV-MI (n=43, 0.4%) and TVR (n=406, 4.2%)

Variable Score

Age <60 4

60-69 3

70-79 2

≥80 0

Smoking Yes 1

No 0

History of PCI Yes 2

No 0

Acute coronary syndrome Yes 2

No 0

Vessel_RCA Yes 2

No 0

Diameter stenosis ≥50% 3

<50% 0

FFR ≤0.80 4

0.81-0.85 2

≥0.86 0

Unpublished Data
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0.89

55 y/o male, Effort Chest Pain

Counterargument

FFR 0.89



Plaque Characteristics and Deferred Lesion (1)

J Am Coll Cardiol 2019;73:2413–24



Plaque Characteristics and Deferred Lesion (2)

J Am Coll Cardiol Intv 2020;13:1907–16

459 patients with 552 intermediate lesions with IVUS and FFR > 0.80

ACC = Adverse Clinical Characteristics, APC = Adverse Plaque Characteristics



Preventive PCI + OMT

N=800

OMT alone

N=800

Primary endpoint : Target Vessel Failure at 2 years

(composite of death from cardiac cause, target-vessel MI, 

ischemic-driven target vessel revascularization, or unplanned hospitalization 

due to unstable or progressive angina)

Coronary Stenosis (>50%) with Negative FFR (≥ 0.80) 

and meeting two of the following (Imaging defined VP)

1. MLA ≤4.0mm2

2. Plaque Burden >70%

3. TCFA by OCT or RF-IVUS

4. Lipid-Rich Plaque by NIRS (maxLCBI4mm>315) 

PREVENT 



Absorb (BVS) 

3.5 mm x 18 mm
MLA 2.11 mm2

Plaque burden 79%

TCFA by RF-IVUS

maxLCBI4mm 573

Diameter stenosis 70%, 

FFR 0.83

PREVENT 
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Hazard ratio, 0.11 (95% CI, 0.03-0.36)
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Endpoints

Preventive PCI 

plus OMT

(N=803)

OMT alone

(N=803)

Difference in

event rates (95% 

CI)

Hazard ratio

(95% CI)

Primary composite outcome 0·54 (0·33 to 0·87)

At 2 years‡ 3 (0·4%) 27 (3·4%) -3·0 (-4·4 to -1·8) 0·11 (0·03 to 0·36)

At 4 years 17 (2·8%) 37 (5·4%) -2·6 (-4·7 to -0·4)

At 7 years 26 (6·5%) 47 (9·4%) -2·9 (-7·3 to 1·5)

Death from cardiac causes 0·87 (0·31 to 2·39)

At 2 years 1 (0·1%) 6 (0·8%) -0·6 (-1·3 to 0·02)

At 4 years 5 (0·8%) 7 (0·9%) -0·1 (-1·1 to 0·9)

At 7 years 7 (1·4%) 8 (1·3%) 0·1 (-1·4 to 1·5)

Target-vessel related MI 0·62 (0·20 to 1·90)

At 2 years 1 (0·1%) 6 (0·8%) -0·6 (-1·3 to 0·02)

At 4 years 4 (0·6%) 7 (10%) -0·3 (-1·3 to 0·6)

At 7 years 5 (1·0%) 8 (1·4%) -0·3 (-1·7 to 1·1)

Event rates (%) shown are Kaplan–Meier estimates in the intention-to-treat population.  

PREVENT 



Endpoints

Preventive PCI 

plus OMT

(N=803)

OMT alone

(N=803)

Difference in

event rates (95% 

CI)

Hazard ratio

(95% CI)

Ischemia-driven target-vessel revascularization 0·44 (0·25 to 0·77)

At 2 years 1 (0·1%) 19 (2·4%) -2·3 (-3·4 to -1·2)

At 4 years 10 (1·7%) 29 (4·4%) -2·7 (-4·6 to -0·8)

At 7 years 17 (4·9%) 38 (8·0%) -3·2 (-7·4 to 1·1)

Hospitalization for unstable or progressive angina 0·19 (0·06 to 0·54)

At 2 years 1 (0·1%) 12 (1·5%) -1·4 (-2·3 to -0·5)

At 4 years 4 (0·7%) 16 (2·4%) -1·7 (-3·0 to -0·4)

At 7 years 4 (0·7%) 21 (4·9%) -4·2 (-7·17 to -1·4)

PREVENT 



Summary

Simply, 

• FFR 0.80 is very generous cut-off for “DEFER”.

• Deferred lesion related MI is very rare (<1%).

• “DEFER” is safe and good even after PREVENT trial.
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