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BEICHFH10FELIAD E M EEFETHER
(NIPPON DATA)

2~5%
5~10%
= 10%

HE &g R EREENS FE &S

HE &S

(mmHg)
180~ 199
160~179
140~ 159
120~139
100~119
180~199
160~179
140~159
120~139
100~119
180~ 199
160~179
140~159
120~139
100~119
180~199
160~179
140~159
120~139
100~119

1

BEESInE ]

200mg/dL k55

FEER B E

2)% &

lvl.\:l l/RTD—)l/Cﬁ
2 3 45 6 1

+H

2 3 45 6

B B
-

WO RTO—IVES

<0.5%
0.5~1%
I—2%

(7%)

Fn
20~79

Ftn
60~69

53]

50~569

F o
40~49

1

BEESInEEE]

200mg/dLEA E

FEELNEE

B2)BE

¥WIOL RTO—IVX D
2 3 4 b5 6 1

2 3 45 6

1=160~179mg/dL 2=180~199mg/dL 3=200~219mg/dL

4=220~239mg/dL 5=240~259mg/dL 6=260~279mg/dL

Cir J 2006
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Adenosine SPECT

Correlation of Perfusion Defect Size by
Exercise and Adenosine SPECT

10

15 20 25 30 35 40 45 50 55 60 65 (%)
Exercise SPECT
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I I

MR SpeCT XUMAW specT PET
n = 4480 n = 2492 n=877

ACC/AHA/ASNC Guideline 2003
Dicarli JNM 2007;48:783



SAND AR IMFESPECT RIBIR (SSS) LILFEHRLE
*(ETDHEBM (Jan.91~Dec.93, UCLA)

5 _
— ¥ Cardiac death 4.2
£ 4 r MI
S
J
E 3
E 2
LLl
>
W
0
n= 2946 884 455 898
SSS= 0-3 4-8 9-13 >13

* SIGNIFICANT (p<0.001) INCREASE IN RATE AS AFUNCTION OF SSS CATEGORY
** SIGNIFICANT (p<0.05) DIFFERENCE IN RATE OF MI VS. DEATH
[ Hachamovitch et al. Circulation. 97:535-543, 1998. ]



J-ACCESS study

—EHEICHFHDEZEFDEBMDIEILZHTLT—

[1]

[2]

(Bh RRFTFARIREME EEMR
J-ACCESSERZEMZ
KF A & B =

EmEOMEERICETALDERR %IL\%SPECT(QGS)EELEEI
TH5ERNEERT—FR—XERD 1= D FEWZE (Japanese-

Assessment of Cardiac Event and Survival Study by
Quantitative Gated SPECT)

2ENTHERICEUVTERDIASPECT(QGSEZEL) ) #iEfTL -
FE I 4% 10 %< 75 4,6 294 151 0D 34 ] (B2 95.2%) 2 [+ 5B HF
HEMYRIBIEOEREEZRTTS
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J-ACCESS; Study Methods

Registered patients : 4629

Follow-up patients : 4406 (95.2%)

Revascularization within
60 days ; 375

Analyzed patients : 4031

Eur J Nucl Med Mol Imaging 2008;35:319



J-ACCESS: IbE#HERERE

FEPI 8% (ERR13E10A ~144E3R) B DILEHMEIER.
1EZEISEMRET 5.

Hard events: iMi&5E. IERFERUID EATEZE .
AREZEELDAE

All events: _EE@Hard eventiZilz. H5RAEEIZLADI T
PTCA. CABG. iDEFR
EETHMDAE



J-ACCESS: fi#Zfrt R LIDFEHAER

AT R RAEBIRL 4,629
B 2,0895 (65%) F4EHER:64.9+10.35%

T 1,64001(35%) FI4FEER:67.2E9.75

fRHT R B 4,629 D55 24641 (5.3%) [TIL B A RBOHLNT-
I g 5t . 6645
EMFE D HIEE . 54451
DA £ (AR - 12645
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J-ACCESS: iR RIEE (SSS) &
IDE R A 3 (Oct.01-Mar.04, Japan)

6.28

IEE(n=1913) ¥} ¥ (n=995) b & E(n=382) EFE(n=1114)
B frin R BE (SSS)



J-ACCESS: IDEWEEHEREICRHT S

Z2EEO0VXT4Y7EIFEET L (stepwisei)

ZAvXLt 95%1{5 5 X [ P{E
PER A 2.261 1.678 3.048 <.0001
S fip 1.066 1.048 1.085 <,0001
SSS
(IE%. B hEeE. 1.233 1.080 1.047 0.0019
BE)
ESV 1.019 1.015 1.023 <.0001




J-ACCESS:
DERELERRETFRIT HEIFEN
(ZEEADATAYIEIRETIV)

logit p= -
8.8795+0.8160(DM:0,1)+0.0642(AGE)+0.209
4 (SSS:0-3)+0.0189(ESV)

p=1/{1+e( -logit p)}

SSS: O=normal, 1=mild, 2=moderate, 3=severe
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Position

20 segments
Apical Level

Short Axis

Mid-Ventricular Vertical Long Axis

Basal Level

e
@ Cod ¢

Serial Display Result

Option = Print H Save Exit
Kf : Samplell
1D : 0om
Fim 77 &
e - B
#%/H - 2007702701
EEF BEFENaCE
R oL Tl
SSSELREE ? - PEHEESER n- &
i ARHE R (al ) 99 78({61~96)
REHFH (al) 47 28018—37)
A EE(X) 53 65(49~-81)
10
%
[icd
T s 4:5%
# 2. 148
(:J e 2.1%
0 EEE Frsrae

IFLIMIC.GCE R E SESEIL A58 T .
EEmEFEIF &R L T2 10V 2 0hsY T,

P o ;|

Report
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Image Based Medicine

K& et E ] | R IFFTIIITEEEEE
ID I EIIX ID I rrx
Fam : 60 & F@m B0 B
TRl - ZiE el - it
#HH - 2007703501 #3&HH - 2007703501

E2EE [l EsIE R B E2ER BETShEE 3
HE R &+ v L e il FL
SSSEfER 2 - PHEEREFE 0 - iIF#H SSSEfER 2 - PEERT 0 - iIEH
Hi R EAFEHE (al ) 54 h8 (44~72) Hi s HAFE FHE (nl ) b4 b (44~72)
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Tl MIBI TF
N=3573 N=12360 N=4728

comm)  Gam  (SEE)  yeomi
287 R 204 A 304 H JACC 2002:39:361A
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Kaplan-Meier survival curves after a normal cardiac scintigraphy

A 1.00 n_-
I 8fMOARMFESPECTIE < 3SSS
z M I | ADQGSTHESVIEHS
(¢») = . -
2 - M IMDITEFEE
= S
a \%O.‘)Z
— Selection Criteria | (N=1,862)
0.90 Selection Criteria Il (N=1,786)
L Selection Criterialll (N=1,742 \\\
W B B W B Bl 7 B 8B Bn ne

Day

Kaplan-Meier survival curves after a normal cardiac scintigraphy

A I :0.81%/4F

0.98 \
™~ »
< DERFE. M1, IDFRE
2D, g0 I : 0.63%/ 4
S 1 ]
o = .
— Y 094
e
D =
< Y 092
D 0 — Selection Criteria | (N=1,862)
3 - Selection Criteria Il (N=1,786)
' Selection Criterialll (N=1,742
(9p] L
0.88 . ' ’ ' . ' . . . . .
0 100 200 300 400 500 600 700 800 900 1000 1100
Day

Matsuo S Cir J 2008;72:611



Cardiac survival free of myocardial infarction and
cardiac survival free of myocardial infarction or
revascularization for 4473 patients with follow-up

Survival (%)

100 7-—--—-?.9'—1 — 97.8 96.6
982 @@ T T~ —— N
911 = ——-
80 87.1
60 -
40 -
— Cardiac death/MI
20 - — — Cardiac death/MI/PTCA/CABG
|| T 1 | 1 ] 1
0 1 2 3 4 5 6 7
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event-free survival

1.00

0.95

0.90 -

0.85 -

0.80 -
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J-ACCESS: EREH 3 (EF<45%) &
event-free survival
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TR 155 D#EB1980F 48

(%) ]
EF(%){ 2\ : 41~59

B 40

60
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Total
N=536




IDEFEER IO FASPECT SR OT-EL=ER

12 ¢

10
Cardiac
Death 8
(Yo/year)

No Ischmia Mild—Mode Large

REDHEMSE

B2 DB EEHI
RDILEH

v

Ry 274

BEF>50%
B EF30-50%
DEF=30%

JNM 2001;42:831
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Duke Data Base®) fiZ#t

DT &

IDEB (DFEELDIESE) DR DR R

CUMULATIVE RATE (%)

70r
60}

40

70

60

IEFEID#EEE
n=504

o——o PIEILNERE
DR SE 3

L

P EEDBEEET
(ATE{ETH)
Nn=266

70
60

hEFEDBREET
(RTEE{E T %)
n=292

R 1

BEDHBEET
70 n=152
60of
a0l
O g 4.45

Harris PJ. Circulation 1980;62:718
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REEMEDES
(Stable Ischemic Heart Disease:SIHD)
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1958 CAG
1967 CABG(on pomp)
1977 PTCA
< \4 \/ S
1980’s Aspin/Heparin
Statin
1990°s Bblocker / ACEIs A\
>
Off pomp CABG Bare Metal Stents COURAGE,
BARI2D
ARBs
Drug Eluting Stents
2005-2009 Clopidogrel
STICH,
2010-2012 < M M >

2013- CCT ISCHEMIA
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1980°s CABG vs N§} A8
Ex(FLYKSJL) ECG ;STIETF < stage |

28 S EB TER FITBOIERIEIREMND
ExXf&&E ;STIET =1.5mm

1990°s Mm{THEE vsAFEE

Holter-ECG :STYETF =2mm



CABG vs MED

CABG Surgery Trialists Collaboration; 10-year outcome

0.50 7 ya study 0.50 7 European study
0.40 1 P=0.12 ; 0.40 1 P<0.001
P=0.45 P=0.02
0.30 A 0.30
9 n=354
8 0.20 - 0.20
£ 0101 £, 0.10
©
t 0.00 +— s s y—— 0.00
o}
QE, - Medical treatment
= 0.50 7 CASS study 0.50 7 All studies — CABG
= 040 4 P=025 0.40 { P<0.001
g P=0.03
3 0.30 -
0.20 -
0.10 -

Time (years)

‘{g MIA
Yusuf et al. Lancet 1994;344:563-570.




BEERREICLKACABGEICFEINARET AHDH

CASSTH &

TreadmillfRE . Bruceik

<1mmST{&T = 1mmSTIETF
= 6% <69

Low Risk
1302 214 301

High Risk

-‘ # . .
R o :
? B0 eenesieennnnn, ......, ...... .<oo ? : ;
§ 40—..-...0: ........ E.....-.---..o-.-o..a-...-:.vo-.....:s ...... -.4.0 8 S :
i [ Lecew . L P
20| oo i e , ...... 420 : :
i, . . UL T R DS
4 4 B PR = 0 A Al s 4 a1 4 2 4 | T
vear %o 1 ; :15 4l. .': ;—L 7° YEAR __0O o ] 2 3 4 5 6 7°
— % * & UV B 8B ¢ & — 8w n o8 o ow ¥ &
P = 0.7526 P = 0.0011
Log Ronk Stat = 0.009 Log Ronk Stat = 10.722

Weiner DA. JACC 1986;8:741
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[CABG VS mﬂiﬁﬁ*h

PTCA Vs mﬂiﬁﬁ]

IDRESE .

SWISS i

TR

ACIP Pilot study
Circulation 1997

JAMA 2007
. J

PTCA vs stents
PCI vs REAE

trial
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NCDR registry 2009-2010

Criteria for Revascularization

ACCF/SCAI/ISTS/AATS/AHA/ASNC 2009 Appropriateness

100%

80%

60%

40%

20%

0%

JEERMA A

o 1005 | FELADE LI EBIRZE

1R ZE DI

m ASE Y]

m 4/~HBH
w5 )

ACS nonacute indications

/

Chan JAMA 2011:365:53
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Occluded Artery Trial (OAT)
NEJM 2006;355:2395-2407

SWISS 11
JAMA 2007;297:1985

COURAGE
NEJ M 2007:356:1503
Circulation 2008;117:1283

DIAD
Diabetic Care 2004:27:1954
JAMA 2009;301:1547

BARI2D
NEJ M 2009;360:2503

STICH
NEJM 2011;364:1607

:[RY2Y (Wl 5

i Eviability 52 BT . EAE #5 14 & I
PCI vs NG

EE (1 R I 32 R
PCI vs R¥} AR

hEEFTORMME MRS
PCI vs RfL AR
MPIZKBABBRIIRHIE

BE PR 9% OD #R e (& 1 B Ifn 32
m’fTﬁE VS W*—I'/ﬁﬁ

BEFRIBE D) R FE
miTERE vs NFAE

LVEF<35%ily g viability 54
m{FEE vs NEEE .



Coronary Intervention for Persistent Occlusion
After Myocardial Infarction (Occluded Artery Trial, OAT)

Kaplan-Meier Curves for the Primary End Point, According to the Intention-to-Treat Analysis

> Hazard ratio, 1.16; 95% Cl, 0.92—1.45; P=0.20

& 20

E -

& 15

© L

‘S 10

oy

14

E 5

a i

O T | T T T T | T | | |
0 1 2 3 4 5
Year after Enrollment
No. at Risk
PCl group 1082 895 719 482 265 a5
Medical therapy 1084 909 714 474 268 78
group

NEJM 2006;355:2395-2407



Effects of Percutaneous Coronary Interventions
In Silent Ischemia After Myocardial Infarction
(The SWISS Il Randomized Controlled Trial)

Kaplan-Meier Survivor Function for Cardiac Death, Nonfatal Myocardial Infarction, and
Symptom-Driven Revascularization

1.00
k‘—-\_\\ Percutaneous Coronary Intervention

) .
= 5 .
s 0.75 — _‘_H—I_'—‘—|_
- .
o o,
¥ 050 ' ~
4
= Drug Therapy '
L 0.25
(i}
Log-Rank P<.001
|:|. . .
0 5 10 15
Time From Randomization, vy
Mo, at Risk
Percutanecus Coronary Intervention 96 77 54
Anti-ischemic Drug Therapy 105 654 37

JAMA 2007;297:1985-1991.




Optimal Medical Therapy with or without PCI
for Stable Coronary Disease (COURAGE Trial)

RECURRENT SYMPTOMS

CCSClorlior

Decreasing Functional Capacity

CCSClllorlv

|

CCSC Il PCI Arm

CCSC Il Medicine Arm

|

1

| Gated SPECT I

Cardiac CATH

Treatment as indicated

|
EF > 35% EF < 35%
No Mild-Moderate Severe Ischemia
SDS=0-1 SDS=2-46 +
Aggressive Medical Therapy*
SY';L‘:;’;?“ Aziger:i!:ze Anglz;'::%rzy & » Includi.ng therapy for. redt{ced
Sonagementt Aggressive Medical LV function (e.g., ACE inhibitors)
Therapy*

CCSC=Canadian Cardiovascular Society Class, SDS=Summed Difference Score, PCl=Percutaneous Coronary Intervention,

CATH=Catheterization, EF=Ejection Fraction.

JNC 2006;13:685
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1Baseline Clinical and Angiographic Characteristic

- PQ\". —

ffStress testi ........

Total pat:ents—-— no. (%)

972 (35) o

| oS

977 (86)

6.9:2.3

m W)

)

Echocardtography——no (%)

63 (6)

34 (6)

Nucleari |magang —no. (% 23
Single reversible defect§
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685 (70)
15422
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084
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03

0.09
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SVvD
DVD
TVD
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61+ 11
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NEJM 2007;356:1503




COURAGE tFED#R :OMTEOMT+PCIEED A
AR (BT /D Er iR ZE |] i 4 77 38)

1.0
§ 2 QQ}\‘\M«! cal therap
TS | y
= e 0.9 PCI e
s g ‘s.%°)\...
g - S 0.84 N
""8”3 g
o
g ® 3 0.7~
e X E
ooy 0.6
.g O Hazard ratio, 1.05; 95% Cl (0.87-1.27); P=0.62
S 3‘ 0.5+
Z 1
0O+— e T T T T
0 1 2 3 4 S 6 7
Years

No. at Risk

Medical therapy 1138 1017 959 834 638 408 192 30
PCI 1149 1013 952 833 637 417 20 35

NEJM 2007;356:1503
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Nuclear substudy in COURAGE trial

Substudy 0: #1[a] G&#RAT) SPECT
g1 FIEISPECTRRR DY, JAEA# (PClvs REAE)REIC

ERAMN?

Substudy 1:6-184 H DR SPECT
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Optimal Medical Therapy with or without PCI
for Stable Coronary Disease (COURAGE Nuclear substudy)
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COURAGE NUCLEAR SUBSTUDY 1

Substudy 1MD{RER ;
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Optimal medical therapy with or without percutaneous coronary
Intervention to reduce ischemic burden: Results from the clinical
outcomes utilizing revascularization and aggressive drug evaluation
(courage ) trial nuclear study

Shaw LJ. Circulation 2008;117:1283
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Shaw LJ. Circulation
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Cumulative Event-Free Survival
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Log Hazard ratio for Revascularization vs Medical Therapy
as a Function of % Myocardial Ischemia

13—, BAMRE, BHRUR

o JEOFHFEZER] . n-10627 (1991-1997)
| [1EFEHOFBEHRE
92
I +
i Medical Rx
o T
v
a
I L B
%*
E - Revasc
=
0 12 5% 2585, 32 5% 50%
*p=0.001

% Total Myocardium Ischemic Circulation 2003;107:2900



Nuclear substudy 2 in COURAGE trial
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Baseline stress myocardial perfusion imaging results and
outcome In patients with stable ischemic heart disease
randomized to optimal medical therapy with or

without percutaneous coronary intervention

Shaw LJ., et al
Am HeartJ 2012;164:243
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W F o S Sk Rt

Bypass Angioplasty Revascularization
Investigation 2 Diabetes (BARI 2D)8Wf%R

BARI 1
hEFE-EEER
I {7 &

BARI 2D

OMT vs {75




BARI-2D
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BARI 2D Nuclear Substudy

Impact of left ventricular function and the extent of ischemia and scar by stress
myocardial perfusion imaging on prognosis and therapeutic risk reduction in diabetic
patients with coronary artery disease: Results from the Bypass Angioplasty
Revascularization Investigation 2 Diabetes (BARI 2D) trial

Shaw LJ. JNC 2012:19:658
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STICH Viability Substudy
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STICH Viability Substudy
SPECT Protocol

***E&jn fa—JL

T1 stress-rest reinjection,
T1 rest-redistribution
Tc nitrate enhanced

Rest imageh s> D ZBRILR ( hibernating myocardium) &2

Segment viability= 50% KAk
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STICH Viability Substudy
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STICH Viability Substudy 2:
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STICH Viability Substudy 2

Induced Myocardial Ischemia and Outcomes in
Patients With Coronary Artery Disease and Left Ventricular Dysfunction
Panza JA., Bonow RO., etal JACC 2013;61:1860

 EDITORIAL COMMENT

Is Ischemia Dead
After STICH?*

Raymond J. Gibbons, MD, Todd D. Miller, MD

Rochester, Minnesota  JACC 2013:61:1871



STICH Viability Substudy 2
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ISHEMIABRFZR : International Study of Comparative Health
Effectiveness with Medical and Invasive Approaches
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ISCHEMIA Enrollment and Randomization
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yes |
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/\
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[ |

Average 4 Years of Follow-up
Primary Endpoint: Composite of CV Death and Ml

1CCTA will be performed in all patients with eGFR >60 mL/min
2Exclude patients with LM disease or no obstructive disease
30MT=Optimal medical therapy

NHLBI-funded international randomized controlled trial NCT01471522




