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Real World Reqgistry
from Asan Medical Center

ASAN PCI Reqistry: A prospective, single-center registry
Between January 2008 and December 2011, a total of 5097
patients were enrolled (clinicaltrials.gov number NCT
0178859).

ASAN LM & 3VD Registry: PCI: 1229 Patients, CABG:
1264 Patients, Medication: 119 Patients were included.

IRIS-FFR: A multicenter prospective registry, To evaluate
the natural history of coronary stenosis assessed by FFR
(30 centers in Korea). Currently Total 9,257 patients were
enrolled (NCT01366404).



Rate of FFR and IVUS Use
from ASAN PCI Registry
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5097 patients from ASAN PCI registry
between 2008 and 2011

2699 before routine FFR use 2398
(2008-2009) (2010-2011)

4356 patients (2178 pairs) after propensity-score matching

2178 before routine FFR use 2178
(2008-2009) (2010-2011)
2158 remained at 1 year 2158 remained at 1 year
1968 remained at 3 years 1903 remained at 3 years

1548 remained at 5 years 1519 remained at 5 years



3 Year
Follow-up Data




Primary End Point

Death, MI, or Repeat Revascularization

Cumulative Incidence, %

No. at Risk

Before Routine Use
After Routine Use
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Stent number

Stent Number Decreased
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Propensity Score Matched Population

Myocardial Infarction
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After Routine Use of FFR
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Propensity Score Matched Population

Repeat Revascularization
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5 Year
Follow-up Data




Propensity Score Matched Population

Number of Stent Used
Index PCI At 5 Years
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Propensity Score Matched Population

Primary End Point

(Death, MI, or Repeat Revascularization)

Cumulative Incidence, %

No. at Risk

Before Routine Use
After Routine Use
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HR 0.82 (0.70-0.96), P=0.013
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Propensity Score Matched Population

Primary End Point

(Death, MI, or Repeat Revascularization)

Cumulative Incidence, %

No. at Risk

Before Routine Use
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Propensity Score Matched Population

Death
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Propensity Score Matched Population

Myocardial Infarction
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Propensity Score Matched Population

Cardiac Death or MI
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Propensity Score Matched Population

Repeat Revascularization
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Propensity Score Matched Population

Repeat Revascularization

Cumulative Incidence, %

No. at Risk

Before Routine Use
After Routine Use
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Propensity Score Matched Population

Repeat Revascularization
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Propensity Score Matched Population

Target Lesion Revascularization
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Propensity Score Matched Population

New Lesion Revascularization
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Summary

® At 5 years, the cohort after routine FFR use was
assoclated with a significantly lower risk of major
adverse cardiac events compared with those
before routine FFR use.

® An early increased risk of target lesion
revascularization was observed in the cohort
before routine FFR use, which was offset by a late
Increased risk of new lesion revascularization in
the cohort after routine FFR use.



ASAN LM & 3VD Regqistry

PCIl: 1229 Patients
CABG: 1264 Patients
Medication: 119 Patients

Ahn JM, Park SJ et al. Am J Cardiol 2015:116:1163-1171



Improved Clinical Outcomes of LM and 3 VD Treatment
Death /M| /Stroke or Repeat Revascularization

No. at Risk

Cumulative Incidence, %
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Left Main Disease (N::AZE;T ,5331
MACCE
Before Routine FFR 15 (5.0) 25 (8.5)
After Routine FFR 7(4.6) 15 (6.2)
Death, MI, or stroke
Before Routine FFR 10 (3.3) 4(1.4)
After Routine FFR 6(4.0) 6(2.5)
Any Repeat Revascularization
Before Routine FFR 5(1.7) 21(7.2)
After Routine FFR 2(1.3) 10(4.2)
Triple Vessel Disease
N=529 N=529
MACCE
Before Routine FFR 21 (4.5) 24 (6.5)
After Routine FFR 18 (5.3) 15 (4.7)
Death, MI, or stroke
Before Routine FFR 18 (3.9) 9(2.5)
After Routine FFR 17 (5.0) 9(2.8)
Any Repeat Revascularization
Before Routine FFR 3(0.7) 15(4.2)
After Routine FFR 3(0.9) 8(25)

Subgroup Analysis

1 Year Event Rate (%)

Adjusted Hazard Ratio P value
(95% ClI)

— 1.89 (0.84-4.25)
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PCI Better CABG Better

Ahn JM, Park SJ et al. Am J Cardiol 2015;116:1163-1171
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Conclusion

PCIl with DES after routine use of FFR
showed similar clinical outcomes with

concurrent CABG at 1 year In patients
with left main or three vessel disease.

Ahn JM, Park SJ et al. Am J Cardiol 2015;116:1163-1171



IRIS FFR Registry (2018.4)
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IRIS FFR Registry (2009.8-2015.8)

12421 lesions in 5803 patients

A4

With FFR measurement Without FFR measurement
(8633 lesions) (3788 lesions)

3\ Vv Vv

Deferral Revascularization Deferral Revascularization
(6468 lesions) (2165 lesions) (2178 lesions) (1610 lesions)




Deferred Lesion Outcome at 3 Year

10 H

Cumulative Incidence, %

(per Patient)
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Deferred Lesion Outcome at 3 Year

10 T

8 -
S
[0}
(&)
o

5 67
o
£
)
=

8 41
-]
&
=]
O

2 -

0

Cardiac Death 6468

Myocardial Infarction g468
Repeat Intervention g468
MACE 6468

(per Lesion)

4.3%
4.1% MACE

Repeat
Intervention

0.5%
0.29% M

4745
4740
4685
4681

Years

2675
2669
2599
2597

Cardiac Death

1229
1225
1174
1174



Deferred Lesion Failure
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Cardiac Death or MI
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Outcome Derived Revascularization
Threshold of FFR
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Outcome Derived Revascularization
Threshold of FFR
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Conclusion

The lesions with FFR of <0.75, the significant
benefit of revascularization over deferral was
observed In terms of the risk of MACE.

Subsequently, the outcome-derived
revascularization threshold of FFR was 0.79.

Ahn JM, Park SJ et al. Circulation. 2017 Mar 29



To Treat or Not To Treat ?

Grey-zone FFR (0.76~0.80)
From IRIS FFR Registry



Study Flow

10,881 lesions in 7735 patients
With FFR measurement
(Aug 2009 to Oct 2016)

1334 lesions in 1334 patients
with Grey-Zone FFR (0.75-0.80)
(Median 3 years follow-up)

Deferred group Performed group
(683 patients) (651 patients)

1:1 Propensity score matching

Deferred group Performed group
(368 patients) (368 patients)

Kang DY, Ahn JM et al, European Heart Journal 2018



Matched Population

Primary End Point
Death, TV-MI, Target Vessel Revascularization

Deferred
30+ Performed
X
o HR 0.95 (95% CI, 0.57-1.57), P=0.83
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Kang DY, Ahn JM et al, European Heart Journal 2018



Overall Population

Myocardial Infarction
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Myocardial Infarction

Overall Population

30+
Crude HR 0.21 (95% ClI, 0.08-0.55),
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Death and Myocardial Infarction

304

%

Overall Population

Crude HR 0.51 (95% ClI, 0.29-0.88),
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Death and Spontaneous Ml

Deferred
Performed
Overall Population Matched Population
30+ 30 —
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Target Vessel Revascularization

Deferred
Performed
Overall Population Matched Population
30 - 30+
Crude HR 1.30 (95% ClI, 0.78-2.16), HR 2.49 (95% ClI, 1.16-5.34), P=0.019
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Deferred 683 592 494 362 171 Deferred 368 309 249 186 99

Performed 651 463 356 259 151 Performed 368 271 211 148 87



Subgroup Analysis

Subgroup Deferred Performed Hazard ratio (95% CI nzl:rl;cetifgrz
no. of patients with event/total no. (%)

Overall 56/683 (8.2) 55/651 (8.4) '—-—| 0.83 (0.57-1.21)
Acute coronary syndrome 0.21

Yes 14/125 (11.2) 25/163 (15.3) - 0.62 (0.32-1.19)

No 42/558 (7.5) 30/488 (6.1) . 1.05 (0.66-1.68)
Diabetes 0.40

Yes 19/220 (8.6) 23/203 (11.3) - 0.68 (0.37-1.25)

No 37/463 (8.0) 32/448 (7.1) —— 0.93 (0.58-1.49)
Multivessel coronary artery disease 0.67

Yes 40/375 (10.7) 41/413 (9.9) i 0.92 (0.59-1.42)

No 16/308 (5.2) 14/238 (5.9) —-—— 0.76 (0.37-1.55)
Left main or proximal LAD disease 0.44

Yes 27/249 (10.8) 27/292 (9.2) —— 0.98 (0.57-1.67)

No 29/434 (6.7) 28/359 (7.8) —.— 0.74 (0.44-1.25)
Diameter stenosis 0.95

= 70% 9/88 (10.2) 34/349 (9.7) m 0.92 (0.44-1.92)

<70% 47/595 (7.9) 21/302 (7.0) 0.97 (0.58-1.63)
Lesion length 0.92

= 20mm 26/320 (8.1) 33/384 (8.6) —— 0.81 (0.48-1.35)

< 20mm 30/363 (8.3) 22/267 (8.2) —— 0.84 (0.49-1.46)
Minimal lumen area on IVUS 0.045

< 2.5 mm? 13/119 (10.9) 11/181 (6.1) ——.— 1.58 (0.71-3.53)

> 2.5 mm?2 6/121 (5.0) 8/85(9.4) +H—m—H 0.41 (0.14-1.18)
Plaque burden on IVUS 0.77

= 80% 7/78 (9.0) 12/137 (8.8) 1 0.89 (0.35-2.25)

< 80% 121/162 (7.4) 71129 (5.4) 1.14 (0.45-2.89)
Rupture or thrombus on IVUS 0.51

Yes 3/58 (5.2) 3/69 (4.3) [ = : 1.47 (0.33-6.59)

No 15/182 (8.2) 16/197 (8.1I) [ 0.85 (0.42-1.73)

10

»

0.1

Deferral Better

»

Revascularization Better



Conclusion

The risk of a composite of death, MIl, and TVR
was not significantly different between deferred
and performed groups with the grey zone FFR.

Higher risk of periprocedural Ml in performed
group was offset by higher risk of TVR In
deferred group.

The trend was consistent after adjustment by
propensity-score matching and IPTW.

Kang DY, Ahn JM et al, European Heart Journal 2018



Resting Whole-Cycle Pd/Pa

vs. FFR To Predict Outcomes
From IRIS FFR Registry
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FFR
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FFR

Accuracy of Resting Pd/Pa
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*The RESOLVE Study J Am Coll Cardiol. 2014 Apr 8;63(13):1253-1261
The VERIFY Il Study Circ Cardiovasc Interv. 2016 Nov;9(11)



Proportion, %

Proportion of FFR<0.80
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Pecentage, %
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Predictive Value >90%
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Resting Whole-Cycle Pd/Pa
Cardiac Death, MI, RR

207
Unadjusted Hazard Ratio: 2.56 (95% Cl 1.96-3.33), P<0.001
157
Resting Pd/Pa<0.92
S Resting Pd/Pa>0.92
¢ 10-
= 8.7%
5_
3.5%
0‘1 T T T
0 1 2 3

Lesion at risk
Years

Resting Pd/Pa=0.92 1917 1323 774 413
Resting Pd/Pa>0.92 5097 3626 2054 1046



FFR
Cardiac Death, MI, RR

20
Unadjusted Hazard Ratio: 3.18 (95% CI 2.40-4.21), P<0.001
157
FFR<0.80
S FFR>0.80
C 107
= 9.0%
5_
2.8%
0—7I T T 1
0 1 2 3
Lesion at risk Years
FFR<0.80 2338 1606 947 528

FFR>0.80 4676 3343 1881 935



8633 lesions in 5843 patients _
Data not available:

1619 lesions

7014 lesions in 4707 patients

Resting Pd/Pa>0.92 Resting Pd/Pa<0.92 Resting Pd/Pa>0.92 Resting Pd/Pa<0.92

FFR>0.80 FFR>0.80 FFR<0.80 FFR<0.80
(N=4325) (N=351) (N=772) (N=1566)
Rev Def Rev Def Rev Def Rev Def
(N=146) § (N=4179) (N=27) (N=324) (N=376) || (N=396) (N=1103) || (N=463)




Resting Pd/Pa and FFR
Cardiac Death, MI, RR

207 :
0 Resting Pd/Pa <0.92 and FFR <0.80: HR 2.37 (95% CI 1.57-3.57), P<0.001
Resting Pd/Pa>0.92 and FFR <0.80: HR 2.32 (95% CI 1.52-3.55), P<0.001
= Resting Pd/Pa<0.92 and FFR >0.80: HR 2.12 (95% CI 1.17-3.84), P=0.014
15- = = Resting Pd/Pa>0.92 and FFR >0.80: HR 1.00 (Reference)
S
,
Q 10 9.1%
> 8.8%
— 6.9%

Lesion at risk

Pd/Pa <0.92 and FFR<0.80
Pd/Pa>0.92 and FFR <0.80
Pd/Pa<0.92 and FFR>0.80
Pd/Pa>0.92 and FFR>0.80

om == 2.4%

3
Years
1566 1079 623 345
772 527 324 183
351 244 151 71

4325 3099 1730 864

FFR

0.68+0.10
0.761+0.05

0.84+0.05

0.90+0.05



Summary

® Overall concordance rate between resting Pd/Pa
using cutoff 0.92 and FFR using cutoff 0.80 was 84%.

® Use of a hybrid resting Pd/Pa-FFR strategy,
Incorporating FFR measurement for only lesions
within the resting Pd/Pa grey zone of 0.90-0.94 would
Improve agreement rate with FFR upto 93.7%, with
diagnosis achieved without the need for hyperemia in
73.1% patients.
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