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Multivessel Disease Definition

- Luminal stenosis of at least 707% in at least two major coronary
arteries or in one coronary artery in addition to a 50% or greater

stenosis of the left main trunk.

— Multivessel coronary artery disease is defined by the presence of

250 % diameter stenosis of two or more epicardial coronary arteries
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Brief case summary

= Male/76

= (/C: Dyspnea

= PHx:DM/ESRD - maintenance HD
= Current smoker(+)

* Troponin-T: 2210 pg/ml  CK-MB: 3.21 ng/ml
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RCA near total occlusion Ultimaster 3.0/28+2.75/28
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Multivessel Disease Treatment..

Complete
Revascularization? 4

Culprit Only?
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Complete vs Culprit Only?

|2 — ESC GUIDELINES

European Society doii10.1093/eurheartiehx 393
of Cardiolegy

2017 ESC Guidelines for the management of
acute myocardial infarction in patients
presenting with ST-segment elevation

Non-IRA strategy

Routine revascularization of non-IRA lesions

should be considered in STEMI patients with mul-

tivessel disease before hospital discharge.'®’~"”?
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Complete vs Culprit Only?

@ ESC European Heart Journal (2020) 00, 179 ESC GUIDELINES
European Sociely  doi:10.1093/eurheartyehaas7s
of Cardiology

2020 ESC Guidelines for the management of
acute coronary syndromes in patients

presenting without persistent ST-segment
elevation

Complete revascularization should be considered
in INSTE-ACS patients without CS5 and with multi
vessel CAD.
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Complete Revascularization vs Culprit Only?
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MVD Revascularization Strategy

> Angiography

— % diameter stenosis

> Physiology study

— Functional severity

> Imaging study

— Vulnerability
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Benefit of physiology guided PCl for MVD

> FAME trial (FFR vs. Angiography)
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Benefit of physiology guided PCl for MVD

> FFR vs. IVUS

Outcomes of Percutaneous Coronary Intervention

in Intermediate Coronary Artery Disease

Fractional Flow Reserve—Guided Versus Intravascular Ultrasound—-Guided

£

~— FFR-guided
~=== [VUS-guided

Event Free Survival (%)
=

The rate of performing PCI {3:)

B S —————————)

200 300 FFR guided IVUS guided

Time to Event (days)
Figure 1. The Rate of Performing PCl According to Type of

Guiding Device

JACC : CARDIOVASCULAR INTERVENTIONS, VOL .3, NO. 8, 2010

Figure 3. Kaplan-Meier Survival Curves for Freedom From
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Benefit of physiology guided PCl for MVD

> 3V FFR-FRIENDS study

3V FFR-FRIENDS study (2011.12~2014.03)

1157 Patients with >30% stenosis in all 3-vessel

I High 3V-FFR (22.72)
I Low 3V-FFR (<2.72)

Patients excluded (N=21)

- No FFR measurement in any vessel (N=13)
- Planned bypass surgery (N=1)

- Patient withdrawal (N=1)

- Failure to achieve reliable FFR tracing (N=6)

HR 2.205, 95% CI 1.201-4.048, p=0.011,
Log-rank P value = 0.009

Vessels excluded
- No FFR measurement due to small vessel (N=112)

\

1136 Patients with 3298 Vessels
(Including 572 vessels with Post-stent FFR)

Stratified by Median Value of Total Sum of 3V-FFR
(Median value: 2.72)

P

High 3V-FFR group Low 3V-FFR group
555 Patients 581 Patients

v v

2 Years Follow-Up I 1 1
Primary Endpoint : Major Adverse Cardiac Events 20 o %0
(Composite of Cardiac death, Non-fatal MI, Ischemia-driven revascularization) Days From Index Procedure

Cumulative Incidence of Events (%)
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Benefit of physiology guided PCI for MVD

2018 ESC guideline for myocardial revascularization

Recomrmrmmendationmns omn fumnctiomnal testimgs amnd imntravascwu -
lar imaging for lesion assessrmemnt

Recormnmmiendatcions

W n evidence of ischacmia is mot awvail -
able, FFR or e FR are recommmended o

assess the haemodynamic relevamncese of

2 2 . = r Fo
intermediate—grade stenoasis. 5171835

FRFR-guided PCI should be consideraed im

patients with multivessel disease under-
29,31

soing PCL

should Bbe considered to assess the

fractiomnal flow reseree; ivwFFR = instantanecous wwave-free rmatio; WLSs
scular ultrasound; PCl = percutanecous coronanry intervention.
o>f recommendaticon.

" Lewel of ewidence.

» Most evidence “Stable Angina”
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Benefit of physiology guided PCl for MVD

DANAMI3-PRIMULTI trial COMPARE-ACUTE trial

— Infarct-related artery only Complete revascularization

— Complete revascularisation K—‘“———_‘_—

Infarct-artery-only treatment

HR 0:56 (95% (1 038-0-83) p=0.004

(cumulative %)
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Event rate (2c)

Hazard ratio, 0.35 (95% ClI, 0.22-0.55)
P<0.001 by log-rank test

3 6
Months

2'4 No. at Risk

Complete 295 281 264
Numberat risk revascularization

Infarct-related artery only 313 7 192 Infarct artery 590 492 457

Complete revascularisation 314 201 159

Follow-up (months)
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Benefit of physiology guided PCl for MVD

> FAVOR Ill China(QFR vs. Angiography)

Study Design
Investigator-nitiated, Multicenter, Sham-Controlled Blinded Randomized Trial

Patients with coronary artery disease scheduled for coronary angiography
: : i
Meetall general inclusion and not meet any exclusion crteria
Inclulons: age 2 18 years, stable, unstable angina, or post-AMI (212 hours). Exclusions: moderate or severe chionic kdney disease (defined
s crealining >150 pmolL or estimated glomerular filvation rate (GFR) <45 miky/t.73 .
|

Informed consent
:

Coronary angiography 1
| y

Meet all angiographic inclusion and not meet any exclusion citera
Incuslons: patents musthave a least ane feson Wit & peroent clameter stencsis ebween S0% and 80% i & coronary arery with 3 22, mm refence vessel
dhameer by visual assessment. Excusions: patients had onfy one lesion with D3%90% and TIMI flow <3; interogated lesions ere relted with AMI
I

Randomization Stalfcatons Identify target vessels intended to be treated with standard 2 Independent Organizatons
+ Diabetes Melltus | + Core Lab
Wt D N0t andomzaton) | O
+ Prasence of any vessel wih + DSMB
08% >00% and TIMI low <3 Angwgmphy_gwded St]'alegy + Data Managemen!
 Conter N=1015 o+ Stalstal Anafysis
QFR was measured in al coronary areries conlaning any lesion
with visually-assessed DS% 250% and $90% and RVD 22.5 mm PCI s peomedbsedon il angogrptic
+ (QFR0.80: PCI i ol il
v ORS00 delrl assessment per iocal stanaara of practice
v Allmeasured vessel QFR 0.60: OMT alone
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Baseline Characteristics (i

Clnical presentation Anglography-guided group 1 93 96
81 80

[ 7N 8 <
1 Asymplomalicischemia
1 Stable angina 4 ;
Unstable angina
g Post myocardial narction Anatomic  Functional
(vt 30 days) SYNTAX score SYNTAX score

QFR-guided group | Angiography-quided group

(N=A913) (N=1912)
Estimated glomeruar filvation rate, mimin/t.73m>~ 70.3(58.4,834) 10.0(58.0,839)
Left ventricular ejection fraction, % 63.0(61.0,66.0) 63.0(60.0,66.0)
IMuItivesseI disease 53.5% 54.6% |
2021 TCT



Benefit of physiology guided PCI for MVD
Primary Endpoint Major Secondary Endpoint

(= Angiography-quided
e (FR-quiced

| Anglography-guided
—— (FRquided

HR 066 (96% C10.51-083) A=-30(4Th0-14)
Logrrank p=0,0004 }

58%

HR 0.64 (9% C1 0460.89)
Logeank p=0.0073

i
S

’_/_—/J 31%

i
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MACE Excluding Peri-procedural MI (26)

6 8

: Months since randomization , Months sinee randomization
No. at risk No. at sk

QFR-quided 1913 1846 1840 1628 1821 1809 7% OFRquded 1013 190 164 186 1674
Anglography-quided 1912 1804 798 1783 i 762 [ Angographyuided 1912 1683 fem 1662 1847
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Benefit of physiology guided PCl for MVD
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Flower-MI trial

1183 Patients with acute STEMI and
multivessel disease with successful culprit
lesion PCl were assessed for eligibility

12 Were excluded
6 Had protocol deviations
3 Were removed by physician
2 Had technical problems
1 Withdrew

1171 Underwent randomization

581 Were assigned to receive 590 Were assigned to receive
angiography-guided PCI FFR-guided PCI
4 Were excluded 4 Were excluded

1 Had an invalid consent form 2 Withdrew consent
3 Had no health insurance 2 Had no health insurance

586 Underwent FFR-guided PCI
and were included in the
intention-to-treat population

577 Underwent angiography-guided PCl
and were included in the
intention-to-treat population

577 Were included in the analysis
10 Died
2 Were lost to follow-up
2 Had premature discontinuation

FFR-Guided Revascularization
- Measured FFR in all lesion with
stenosis >50% on visual estimation.

Angiography Guided Revascularization
- >50% stenosis by visual estimation

Both Group
- CR during the index procedure was

encouraged

primary outcome was a composite of death from any cause, nonfatal myocardial
infarction, or unplanned hospitalization leading to urgent revascularization at 1

year.
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Flower-MI trial

h Angiography-guided PCI
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FFR-guided PCI

Hazard ratio, 1.32 (95% Cl, 0.78-2.23)
P=0.31
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CONCLUSIONS
In patients with STEMI undergoing complete revascularization, an FFR-guided
strategy did not have a significant benefit over an angiography-guided strategy
with respect to the risk of death, myocardial infarction, or urgent revascularization
at 1 year. However, given the wide confidence intervals for the estimate of effect, the
findings do not allow for a conclusive interpretation. (Funded by the French Min-
istry of Health and Abbott; FLOWER-MI ClinicalTrials.gov number, NCT02943954.)
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Discussion

— Lower rate of PCI
(FFR vs. Angiography, 66.2% vs. 97.1%)

But, High peri—procedural MI(1.2% vs. 0.3%)

— Non-IRA TIMI 3 flow

Post-procedure TIMI flow (0-3) — no. (%)

FFR Angiography

0 5/980 (0.5) 0/891 (0)
3/980 (0.3) 4/891 (0.5)
7/980 (0.7) 3/891 (0.3)

686/980 (70.0) 827/891 (92.8)

279/980 (28.5) 57/891 (6.4)

[—I:"I;_J THE CATHOLIC UNIVERSITY OF KOREA

*==?# INCHEON ST.MARY"S HOSPITAL

I

;



Discussion

ReSUIt Angiography

Patients with PCI (=1) Patients without PCI

(n=388) (n=198)

MACE 16/388 (4.1) 16/198 (8.1)

All-cause mortality 6/388 (1.6) 3/188 (1.5)

Myocardial infarction 7/388 (1.8) 11/198 (5.6)

Urgent revascularization 7/388 (1.8) 8/198 (4.0)

e Angio-guided PCI group:

e FFR-guided PCI:

Center Days* Age Sex Cause of death

Center Days* Sex Cause of death 3 Male Suddcen death at home

Male Sudden death at home 12 Female Sudden death

Male Cardiogenic shock (stent thrombosis) =¥ Male Acute respiratory distress syndrome (infectious)

Female Post trauma hemorrhage 2 = Malc Sudden death at home

Male Cancer 2 X Malc Sudden death at home

Male End-stage renal discase Male Sudden death

Female Acute pancreatitis Male Mesenteric ischemia

Male Cancer Male Sudden death

Male Cancer Male Cardiogenic shock

— Malc Infection post non-cardiovascular surgery
Female Ischemic stroke = =
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Benefit of physiology guided PCl for MVD
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Benefit of physiology guided PCl for MVD

Physiology guided PLI for MVD

Anglograph uided PCl for MVD
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FFR Versus Angiography-Guided Strategy for Management of AMI With Multivessel Disease (FRAME-AMI)

The safety and scientific validity of this study is the responsibility of
the study sponsor and investigators. Listing a study does not mean it

A has been evaluated by the U.S. Federal Government. Know the risks

and potential benefits of clinical studies and talk to your health care

provider before participating. Read our disclaimer for details.

Sponsor:
Samsung Medical Center

ClinicalTrials.gov Identifier: NCT02715518

Recruitment Status @ : Recruiting
First Posted € : March 22, 2016

Last Update Posted @ : September 16, 2021

See Contacts and Locations

Timing of FFR-guided PCI for Non-IRA in STEMI and MVD (OPTION-STEMI)

The safety and scientific validity of this study is the responsibility of

the study sponsor and investigators. Listing a study does not mean it
A has been evaluated by the U.S. Federal Government. Know the risks

and potential benefits of clinical studies and talk to your health care

provider before participating. Read our disclaimer for details.

Sponsor:
Chonnam National University Hospital

ClinicalTrials.gov Identifier: NCT04626882

Recruitment Status @ : Recruiting
First Posted € : November 13, 2020

Last Update Posted @ : March 9, 2022

See Contacts and Locations




Benefit of physiology guided PCl for MVD

IFR Guided multivessel PClI

Instantaneous wave-free ratio guided multivessel
revascularisation during percutaneous coronary

intervention for acute mvocardial infarction: Stud
protocol of the I;andomised controlled iMODERN trial I

Casper W. H. Beijnink, Troels Thim, D. Irk Jan van der Heijden, Igor Klem, Rasha Al-Lamese, Jacqueline L. Vos, Yvonne Koop,

Marcel G. W. Dijkgraaf, Marcel A. M. Beijk, Raymond ). Kim, Justin Davies, Luis Raposo, S. rgio B. Baptista, Javier Escaned,

Jan J. Piek, Michael Maeng, Niels van Royen, Robin Nijveldt

Patients =18 years with clinical presentation of ST EMI s 3 hours fromms o
with FGElip class - and Stable hermodynanecs
CESERIrS eI FAETTTICCT CATISOTIE T [ IFCA DT T3 TIPSt T REIICATIIZ T SELrHYy, O > r

Patients after ssccessful prenary PC! of o
=na
NEfarct coronary Stenosss feasible for irmrr

RANDOMIZATION 1 - 3
Patents. Stratified By LALD rconinfarct &

Srinfarct lesson >SO0%6
Arct lesions IER <0._89
S Lrarifcert)

ObDhtaln written informed consent

Primdry Inkonvention

Clnical ToOlow - at discharge

!

-

Stress CMR porfusion of any onnfarct lesion =S
Aaro
Sefarread PCTI of all nominfarct lesion T =
(Cr IR SO. 89 oS Doaibout)

(46 wooks)

Clnical follow-—up at 3. 6 and 12 months. 3 and S

Clinial folow-uo | 1 Outpabint flowLp
(0 your)
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CASE - Physiologic evaluation
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CASE - Physiologic evaluation
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Benefit of physiology guided PCI for MVD

» Final CAG after PCl on D1

B
S TR

If, No significant difference between...

-> Save PCI, Save Cost..

Why not?
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