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' Angioscopy Yyellow color grade vs. NIRS LCBI
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Culprit lesions of ACS

Osaka Police Hospital = ®04



Culprit lesion of unstable angina

'= Yellow plague

Osaka Police Hospital = t04



Culprit lesion of acute Mi
= Yellow plaque
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_ _ Osaka Police Hospital = ®04
Ueda et al. J Invasive Cardiol. 2006



" Culprit lesions of ACS by angioscopy
(= Yellow plague
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Plague Rupture & Non-rupture (Erosion)
Yellow plaque
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Plague Rupture & Non-rupture (Erosion)
= Yellow plaque
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Culprit lesions of acute Ml by NIRS

Initial Angio TIMI 3 Flow NIRS

Initial Angio TIMI 3 Flow

J Am Coll Cardiol Intv. 2013;6(8):838-846
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B Culprit lesions of acute Mi by NIRS

=

1 ]

STEMI Non-culprit Histology
Culprits Segments Negative
Lesions Autopsy Specimens
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J Am Coll Cardiol Intv. 2013;6(8):838-846



Regression of yellow plague by statin
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Regression of yellow plagque by statin therapy

After 80 weeks
Atorvastatin (10mg/day)
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Before

| —— _ Osaka Police Hospital = ®04
Okada and Ueda et al. J Interven Cardiol, 2007



Plaque stabilization and regression by statin

20r
I P<0.001*
I‘ TWINS STUDY
083_ P=0.003** P<0.001**
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Cham TwolThree Vessel CAD
Aﬂer {n= ﬂ]‘]
Stand After stenting the target vessel
The YE The non-target ledion underwent FFR
Aggress
FFE=0.E *I'I.I'LIS-, MNIRS
Annapoor
Ziad A. / Randornized
George L Standard
Jagat Nar GEEE]
Noaw Vork Continue statim ITHE patient was taking :
: Dual antiplatelet therapy for 1 year Dual :nhnlmlu therapy for 1 year

Follow-up Cath [6-8 weeks)
FFR, IWUS and NIRS repeated.,

If FER £0.8, lesion stented and imaging repeated.
If FFR > 0.8 the patient was tréated medically,

Imaging data analyzed by CRF Core Lab
Data analysis for primary outcoms analyred by MSH independant Core Lab




Baseline

FFR: 0.74 Lesion LCBI: 259 YELLOW trial

Maxdmm LCBI: 802

FFR: 0.78 Lesion LCBI: 177

Maxdmm LCBI: 474
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Kini et al. J Am Coll Cardiol 2013:62:21-9

{ Plaque Area: 5.5mm? |
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YELLOW trial

Standard Intensive
(n 33) (n 36)

Baseline, median (IQR)
LCBl,,,,, max 356.7 (145.2 to 509.2) 490.6 (363 .8 to 689.7)
LCEl, lesion 954 (296 to 174 .6) 132.4 (99.0 to 201.2)
Follow-up, median (IQR)
LCE lymm max 3857 (139.2 to 510.9) 336.1 (252 .3 to 479.9)

LCBI, lesion 99.9 (38.2 to 204 3) 99.8 (64.2 to 159.3)
Median change (95% CI)f

LCE g1, mMiaix 24 (—36.1 to 44.7) -149.1 (—210.9t0 —42.9)

LCEL lesion BO (—7T.Tto 22.1) —22.5 (—-592 to —3.5)
Median percent change (95% Cl)

LCE g1y, miaix 06 (—22.0 to 12.4) 32.2 (—40.4 to —12.4)

LCEL lesion 54 (—19.6 to 34.1) 24.4 (—436 to —2.0)
Any LCBl megression, %

LCBly, ., miax 50.0 806 0.01
LCBI lesion 441 69.4 0.03

*Table incedes LOB oo parisens for study particpants with valees at both baseline and staged time points 0 = 7O Tp Values from analysis of
ovariance models on rank-brans ormed data contralling for bassline LCBL. All confidence intervals (L) are distribwtion frese.
IR = interguar tile range;

Osaka Police Hospital = ®04

Kini et al. J Am Coll Cardiol 2013:62:21-9




YELLOW trial

A Median change (95% ClI) in LCBI 4., max by FFR increase
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No FFR increase Any FFR increase
[n=35] [n=34)

Osaka Police Hospital = ®04

Kini et al. J Am Coll Cardiol 2013:62:21-9
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Prediction of slow/ no flow and
periprocedural M

Osaka Police Hospital = ®04



.Ruptured yellow plaque
: = Risk of distal embolization/ slow flow phenomenon

Ruptured plaque ~_Plaque debris embolization

Mizote and Ueda et al. Circulation. 2005 Osaka Police Hospital = ®04



.Ruptured yellow plaque

= Risk of distal embolization/ slow flow phenomenon

0)
2(54’5 Acute MI patients
20 *
= B Ruptured plaque
@)
E 15 B No-Ruptured plaque
% *p<0.01 vs. others
B 10
Z
| El wem
L N 62 48 44 37

No-Distal protection Distal protection

Mizote and Ueda et al. Circulation. 2005 Osaka Police Hospital ~ ®4



., Yellow Plaque

PR—- _ sl _ ACS & non-ACS patients
= RISK Of distal empbolization
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ACS Grade-2/3 Ruptured  Plaque Burden  Ruptured Grade-2/3
Yellow Plaque Plaque >75% Plaque &  Yellow Plaque
Plaque Burden OR Plaque
“YES mNO *p<0.05, YES vs. NO >75% Burden >75%

Matsuo and Ueda et al. Eurointervention. 2013 Osaka Police Hospital ~®04



NIRS: . LCBI, . 2500

Max

Periprocedural Ml occurred in 7 of 14 patients (50%) with a
LCBI =500, compared with 2 of 48 patients (4.2%)

LCBI, ... (P=0.0002).

max 4 mm

patients with a lower .,

Circulation: Cardiovascular Interventions. 2011; 4: 429-437
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A case of slow flow/ periprocedural Ml

A 41-year-old male patient with silent myocardial ischemia

Eilter: Eilter 4 ) 4 - Cilter: Filter 4
[SILETS T e & . [ ILETS T ILEN 5

Ueda et al. J Cardiol Cases. Osaka Police Hospital ~ ®04




)N by angioscopy




tvc

IMAGING SYST

da et al. J Cardiol Cases. 2014
Osaka Police Hospital = t04



A case of slow flow/ periprocedural Ml

04

Ueda et al. J Cardiol Cases. 2014 Osaka Police Hospital



Ueda et al. J Cardiol Cases. 2014
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LCBI =1000

max 4 mm




Post Stenting

Filter: Filterd:

Ueda et al. J Cardiol Cases. 2014

A case of slow flow/ periprocedural Ml

» Distal protection with Filtrap
»Predilatation

» Stent implantation with Xience
Prime 3.5x23mm + 3.0x38mm

No-flow +

Osaka Police Hospital = t04



A case of slow flow/ periprocedural Ml

‘ peak CK 1500 U/L
Filter Removal Final (CKMB 130 U/L)

Filter: Filterd
#
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Fitersflterd
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Ueda et al. J Cardiol Cases. 2014  Nicorandil ic Osaka Police Hospital ~ ®04




debris.

Ueda et al. J ases. 2014 Osaka Police Hospital = ®04



]
o /

!

Prediction of vulnerable plagues/
patients
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Gragje 0] Gra 1 Grade 2 Grade 3

' Vulnerable Plaque
. = Yellow plaque

Incidence of plague disruption

PCI Target Lesions Non-Stenotic Yellow Plaques
Q) %)

100 _ * p<005 vs. Grade 1 100 * p<005 vs. Grade 1
T p<0.05 vs. Grade 2 g0 | 1p<0.05vs. Grade 2

80
| 60 -
40- 40 4
20 - 20 4
5 0-
0 1 2 3 1 2 3

Color Grade Color Grade

Osaka Police Hospital = ®04
Ueda et al. Am HeartJ 2004



Vulnerable patient = Multiple yellow plagues
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Q Number of yellow plaques and future ACS event

(%3 ] Patients with suspected CHD, n=552
| Incidence of ACS events Diagnosis. n (%)
14 ACS 386 (70)
12 Stable CHD 139 (25)
1 Others 27 (5)
10 - ACS Event
39pts (7.1%
8 p=0.02 Pis (1%
o . F/U interval
: 4.8*1.8years
L e
2 1 T e
ol NYP =0,1

0 1 2 3 4 5 6 7 (ys)
Follow-up period

. . Osaka Police Hospital = t04
Ohtani and Ueda et al. J Am Coll Cardiol. 2006



| Number of yellow plaques and future ACS event

I;

Patients with suspected CHD, n=552

(%) Incidence of ACS events Diagnosis, n (%)

20 - ' - ACS 386 (70)
1 p— Stable CHD 139 (25)
{ P=0.02 Others 27 (5)

15 - 3.8-fold ACS Event

39pts (7.1%)

] F/U interval

10 - 2.2-fold 4.8+1.8years

5 —

0

NYP=0/1 NYP>2 NYP>5

Ohtani and Ueda et al. J Am Coll Cardiol. 2006 Osaka Police Hospital = 04



The Lipid Rich Plague (LRP) study to identify
vulnerable patients and vulnerable plagues

Dr. Ron Waksman, Pl
Pl, Europe, Dr. Carlo di Mario

Pl, Japan, Dr. Takeshi Akasaka
Co-PI, Japan, Dr. Yasunori Ueda

9,000 PCI
patients
with ACS or
SA

will undergo
NIRS-IVUS
imaging of
2 or more
cessels
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3,000 with
Y | Max 4 mm LCBI
>250 for 100% FU

6,000 with
S Max 4 mm LCBI
< 250 for 50% FU

~
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2 year MACE from a
new lesion at patient
and coronary segment
level

In an innovative design, only 50% of the patients without
a large lipid-rich plaque will be followed




Angioscopy plays a role of macroscopic
pathology in living patients

Yellow plaque __LCBI, . =1000 ‘
‘Plagque rupture
b
*Proti

Thro NIRS can detect angloscoplcally -detected
.sten Yellow plaques very well and can evaluate h
*Neol them more quantitatively. |

S Osaka Police Hospital ~®04




