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® ACS patients : consensus

- Culprit-lesion intervention followed by
function-guided non-culprit revascularization

® Stable angina patients :debated

- Complete vs. Incomplete
- Anatomy-guided vs. Function-guided




Case: Stable Angin
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Recent onset chest pain for 1 month

Multiple stenosis including LM by coronary CT
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ner hospital
EKG

echocardiography with 65% of LV EF

Good exercise performance before symptom

No coronary risk factor










Coronary Angiogram
SYNTAX Calculation = 24




Simulation
Complete Revascularization
using at least 5 stents




ESC 2011 and ACC 2011 Update
PClvs. CABG

Subset of CAD by anatomy ACC | ESC | ACC

1VD or 2VD — non-proximal LAD

1VD or 2VD - proximal LAD

3VD simple lesions, full functional
revascularization achievable with PCI,SYNTAX
score>22

3VD complex lesions, incomplete
revascularization achievable with PCI,.SYNTAX
score>22

Left main (isolated or 1VD, ostium/shaft)

Left main (isolated or 1VD, distal bifurcation)

Left main + 2VD or 3VD, SYNTAX score<32

Left main + 2VD or 3VD, SYNTAX score233




Predictors of Mortality in the CASS
Registry (CABG Patients)

CR was associated
CHF Score with the greatest

LV Wall Motion Score Improvements in

Number of Assoc Diseases outcome among:

Age e Pts with more
severe angina

e Pts with reduced

Number of Prox Vessels Diseased
LVEDP

Unstable Angina
<3 Vessels Bypassed LV function

Bell et al, Circulation 1992




Impact of CR after CABG Surgery

For Death, UA, MI, Hospitalization, & Repeat
revascularization -free Survival

CR (N=207) n
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Incomplete CR (N=105)

P<0.01
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Agostini M et al. J Card Surg 2009;24:650
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p=0.08

Complete
1 IR vessel

4

Years
# at Risk
Complate 3 268 3, 3 008 3019 2593 2BBS 2805 2724 1,206
Incomplate 3 268 . 3090 3,014 28535 2 Bd1 2749 2851 1,248
P-value 088 .78 .43 0.40 0.13 0.08 0.08

Wu C et al, Circ Cardiovasc Interv. 2011:4:413



State PCI Database (2003-2004)
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Revascularization was Incomplete in 69%

adjusted AR
compared with CR

CR 3499

IR (All) 7795 1.23 (1.04,1.45)
1 IR with no CTO 3815 1.23 (1.02,1.48)
1IR vessel is CTO 1725 1.11 (0.87,1.42)

>2 IR, no CTO 1233 1.18 (0.89,1.56)
>2 IR, >1 CTO 1022 1.44 (1.14,1.82)

Hannan EL et al, JACC: Cardiovasc Intv 2009




Debate about this issue of CR
Hardly answer properly because...

® Various definitions about CR
® Different outcomes according to the

diverse clinical presentations
® Heterogeneous patient’s characteristics

® Mostly observational data, no
randomized study




Angiographic CR improves progn
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Multivessel Registry

IR

Death, Ml or Stroke . Death, MI, Stroke or Rev.
(MACCE)
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p=0.35

720 1080 1440 1800 0 360 720 1080 1440 1800
At risk
IR 827 780 749 731 691 411 827 722 672 641 594 336
CR 573 557 546 528 501 350 573 511 490 459 424 296

Kim YH et al. Circulation. 2011;123:2373




Adjusted Outcomes of MACCE

Adjustment using inverse-
probability-of-treatment weighting
95% CI
LL UL

Definitions
HR

Angiographic CR-1
glograp 0.91 0.75 1.10 0.32

(= 1.5 mm vessel)

Angiographic CR-2
giograp 0.92 0.76 1.12 0.40

(= 2.5 mm vessel)

Proximal CR
0.90 0.74 1.10 0.30

(proximal segment)

No interaction was found between the treatment type and any definition of CRs.




FAME : FFR-guided PCI

1005 pts with MVD undergoing PCI with DES were randomized to
FFR-guided vs. angio-guided intervention

Absolute difference in MACE-free survival

FFR-guided
(n=509)

30 days

2.9% 90 days
’ 3.8% 180 days

o
I 360 days

MACE 13.3% vs. 18.2% 5.3%
P=0.02
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FAME Il : FFR-guided PCI vs. OMT

Stable Patient scheduled for
1, 2, or 3-vessel PCI

!

FFR in all stenoses

—

FFR<0.80 in 21 lesion OMT Alone

\ Registry

RANDOMIZE (n=1600)

A

PCl + OMT
(Indicated stenoses) OMT Alone

W. Fearon, TCT 2010




FFR-guided PCI reduced urgent
revascularization than OMT

FFR shows benefit in FAME Il; enrollment halted

JANUARY 18, 2012 Lisa Nainggolan B Recommend | 5 |3 Tweet| /11| 27 1 0 [ share

Comments | Readlater o [G] [I] & Print () Send Fontsize a A A « Cite

5t Paul, MN - An interim analysis of the FAME |l study— which is comparing fractional-flow-reserve (FFR)}-guided
stenting with optimal medical treatment (OMT) compared with OMT alone—has shown a clear benefit of the FFR-guided
approach and, as a result, the independent data safety monitoring board (D5MB) has recommended that patient
enrollment be stopped [1]. "The DSME considers it unethical to continue to randomize patients to OMT alone,” notes 5t
Jude Medical in a statement.

The analysis revealed a statistically significant reduction in the need for hospital readmission and urgent

revascularization when FFR-guided assessment was used to direct treatment in patients with coronary artery disease
(CAD) in FAME 11, it adds.

FFR is a physiological index used to determine the hemodynamic severity of narrowings in the coronary arteries and is
measured using 5t Jude Medical's PressureWire Aeris and PressureWire Certus. FFR specifically identifies which
narrowings are responsible for obstructing the flow of blood to the heart and guides the interventional cardiologist in
determining which lesions warrant stenting, "resulting in improved patient outcomes and reduced healthcare costs,” the
company notes.

FAME Il has randomized 1219 patients with stable CAD in 28 centers in Europe, the U5, and Canada; those who are
already participating will continue to be followed according to the trial protocol, but no new patients will be enrolled.
Currently, there is no difference in the rates of death or M| between the two study arms, says St Jude, noting that initial
results from the trial will be presented this year.




~Anatomical CR is not necessary fora
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Nam et al, JACC 2011;58:1211-18




Function-guided Reasonable
Incomplete Revascularization

|

= Balloon with or
without 1 stent

* Pre-FFR

= 1 stent in the worst

» Post-FFR after stenting

» 1 stent in other LAD if p-FFR < 0.75

» Pre-FFR

= 1 stent in the worst

» Post-FFR after stenting

= 1 stent in pRCA if p-FFR < 0.75
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LAD Intervention with FFR
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ESC 2011 Update

Indications of Revascularization

Subset of CAD by anatomy
For Left main >50% *

prognosis | Any proximal LAD >50% *

2VD or 3VD with impaired LV function *
Proven large area of ischemia (> 10%LV)

Single remaining patent vessel >50% stenosis *

1VD without proximal LAD and without>10%
ischemia

For Any stenosis>50% with limiting angina or
symptoms | angina equivalent, unresponsive to OMT

Dyspnea/CHF and>10%LV ischemialviability
supplied by >50% stenotic artery

No limiting symptoms with OMT
* With documented ischemia or FFR < 0.8




Reasonable Incomplete
Revascularization

Reasonable Incomplete Revascularization

Harold L. Dauerman, MD

neaimplete codonary artery revascularization could incienss

the nsk of death, myyocandial infarction, epeat revascular-
ization, and lifestyle-limiting angina. Datm to support this
by pothesia extend back to the sarly 19808, when patients with
incomplete surgical revasculanization bed an absolote 15%
reduction in S-year survival in comparizon with patients with
complate revasculanization.’? This hypothesis should extend
b e taneous coqonny dntervention (PCTL Twe Mew Yok
State pegistry analyses demonsirated an incressed nsk of
danth associated with incemplete stent-bosed mevasculariza-
tion, and the Acterial Revasculanizabion Therapies Study
{ ARTS) trial described a greaber nesd for subsaquent bypass
sufgery after incomplate stent revascul arization. ™ One study
haz linked incomplete stent-bazad mvasculanzabion with
impaired improvement in left ventricular function, and thus
suggesis o mechanism for increased moedtadity risks

Ariicle see p 2372

Dieapita the pejorative reputation of incomplete revascular-
ization, the findings of Kim et al® from the Asan Madico

mare camman clinical discusions of stentable and graftable
vemels, namely, incomplete revascularization is commonly
defined as any nonevasoulanzed vessel with =1.5-mm
diameter and 50% w0 100% slenosiz s Other regisiry shidies
hiave uzed & more siringent genceis requirement of =705
geverity.* The curment regisiy analyzed rthe frequency of
incomplete revasculanzation in multiple ways including
nsing the |.3-mm dinmeter50% to 1005 definition foverall
incidence, 52%) and a 2.5-mm diameter 306 to 100K% steno-
gis definition (overall incidence, 41%:). Other regisiry defini-
tions provide estimates of stent-hased incomjplets revascular-
wation as high as 69% of patients with muitivessal disease”

[ncomplete fevamculanization ocoure mode frequenty in
PCT patients, but it is oot mace in CABG populations—in the
cuirent udy, incomplets revascnlanzation occumed in 33%
of CABG patients in companscn with 39% of PCI patients
(P01 ) Adthough the practice of incomplets revascolar-
ation by tmditional definition is common, it is also variable,
In the Mew York State registry stady. incomplets revascolar-
ration with dig-eluting stente rangsd from 450 o 8995 of

Circulation. 2011;123:2337




What is a reasonable incomplete
revascularization ?

Reasonable
Incomplete
Revascularization

Anatomy Function Physiology
Guided Guided Guided

» Very small vessels » Non-viable myocardium * FFR > 0.80
* Only 1-vessel IR » < 5% residual ischemic

 Jailed asymptomatic side area expected

branch » Small ischemic area

» Not culprit artery (thrombus)

Dauerman HL. Circulation. 2011;123:2337




Impact of SPECT-based ischemia-
guided revascularization

® To evaluate the prognostic impact of
Ischemia-guided (IG) revascularization
using MPI in patients with MVD who
underwent PCI with DES or CABG
surgery in AMC.

YH Kim et al. J Am Coll Cardiol 2012 (in print)




Patients and Procedures

® The study population was a part of the Asan
Multivessel Registry and included
consecutive patients with MVD who
underwent PCI with DES or CABG.

® T|-201 SPECT was the default stress MPI
during the study period (2003 to 2006).

® FFR was rarely performed in the study period.




Definition of IG according to MPI

® Ischemia-guided (IG) revascularization

- Revascularization a LAD and/or non-LAD
artery matched with the perfusion abnormalities
of MPI during the index hospitalization or within
30 days after the index procedure.

® Non-IG revascularization
- Revascularization for non-ischemic vessels
- Non-revascularization for ischemic vessels

- Angiography-guided revascularization without
MPI




922 (17.3%) comprising 322 (12.4%) in the PCI and
600 (21.8%) in the CABG (P<.001) patients

underwent SPECT—gmded IG revascularlzatlon.

Dt R RTE R R ~— -

* No clinical mformatlon N=25

| Study patients |
N=5340
(PCI=2587, CABG=2753)

MPI with SPECT Angiography

N=1557 (29.2) N=3783 (70.8)

C |
MPI with SPECT
N=702 (13.2)

I

Abnormal
I

p| | | lE|lF G|l | T |

MPI-matched | |[MPl-unmatched Revasc. MPI-matched ||MPIl-unmatched Revasc. Revasc.

Revasc. Revas. after angiography Revas. Revas. N=45 (0.8) N=3081 (57.7)

after angiography after angiography N=173 (3.2) N=376 (7 ~
N=546 (10.2) N=838 (15.7) - 376 (7.0) N=281 (5.3)
PCI=304 (11.8) PCl=431 (16.7) PCI=123 (4.8) PCI=18 (0.7) PCI=19 (0.7)

CABG=242 (8.8) | | CABG=407 (14.8) CABG=50 (1.8) CABG=358 (13.0) || CABG=262 (9.5)

PCI=8 (0.3) PCI=1684 (65.1)
CABG=37 (1.3) CABG=1397 (50.7)




N=268 N=1061
SYNTAX score, median : : : 24.5 23.0 0.016
Angiographic stenosis
LAD artery 260 (83.9) 1555 (90.8) <0.001 214 (79.9) 854 (80.5) 0.81
Left circumflex artery 202 (65.2) 1106 (64.6) 0.84 160 (59.7) 679 (64.0) 0.19
Right coronary artery 229 (73.9) 1252 (73.1) 0.78 190 (70.9) 746 (70.3) 0.85
Left main 34 (11.0) 261 (15.2) 0.050 95(35.4) 327 (30.8) 0.15

Three-vessel disease 127 (41.0) 714 (41.7) 0.82 147 (54.9) 604 (56.9) 0.54

Any total occlusion 61 (19.7) 247 (14.4) 0.018 98 (36.6) 283 (26.7) 0.001




Treadmill test
Treated vessel
LAD or left main artery
Left circumflex artery
Right coronary artery
Conduits, median
Arterial conduit, median
Internal thoracic artery
Off-pump surgery

Total stents, median

Procedures

IG
N=322
113 (35.1)

205 (63.7)
113 (35.1)
138 (42.9)

2.0 (1.0, 3.0)

PCI
Non-IG
N=2265
431 (19.0) <0.001

1768 (78.1) <0.001
940 (41.5) 0.029

1172 (51.7) 0.003

2.0 (2.0,3.00 <0.001

IG
N=600
99 (16.5)

589 (98.2)
477 (79.5)
439 (73.2)
3.0 (3.0, 4.0
3.0 (2.0, 3.0
510 (85.0)
370 (61.7)

CABG
Non-IG
N=2153

251 (11.7) 0.002

2091 (97.1) 0.16

1680 (78.0) 0.44

1427 (66.3) 0.001

3.0 (2.0,4.00 <0.001

2.0 (1.0,3.00 <0.001

1867 (86.7) 0.28

1243 (57.7) 0.084




All Patients

Death, MI, or Stroke for 5 Years

[EEN
o
1

@
S
S
2
>
S
>
0p)
o
=
+—
L
>
S
>
@)

0

|
0

At risk
IG- 4418
IG+ 922

Months




All Patients
Repeat Revascularization for 5 Years
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All Patients
MACCE for 5 Years
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PCIl Patients

Death, MI, or Stroke for 5 Years
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PCI Patients
Repeat Revascularization for 5 Years
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PCIl Patients
MACCE for 5 Years
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CABG Patients
Death, MI, or Stroke for 5 Years
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CABG Patients
Repeat Revascularization for 5 Years
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CABG Patients
MACCE for 5 Years
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95% ClI 5 Interaction
Lower Upper P

0.66 1.06
Death, MI, stroke 0.53 1.29
0.61 1.10
0.49 0.90
0.35 0.80
0.70 1.94
0.60 0.88
0.43 0.81
0.67 1.14

Repeat B
revascularization




5-Year MACCE in Subgroups

Sub group MACCE
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Ischemia-Guided Revascularization

® |G revascularization may extend the indication of PCI
compared with angiography-guided revascularization.

It may be a more cost-effective way of PCI with fewer
devices (DESS).

It may improve long-term clinical outcomes of PCI.

Smart noninvasive imaging modalities, which
adequately detect ischemic patients, vessels and
lesions to improve the diagnostic performance of
CAD and to delineate ischemic segments for |G
revascularization.




Ischemia-guided PCI using New Perfusion

Imaglng of ("T MR or others to |mnrn\ln

spatial resolutlon than SPECT




