Vulnerable Plague Detection
by Grayscale IVUS and NIRS
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Comparison between IVUS and Pathology

¢ 2,292 2-mm long segments from 151 coronary
specimens in 62 autopsy hearts.

* 64 (51, /8) years old, 66% of male
e /7% cardiovascular death

* Data obtained in the CDEV3 Study, Gardner et
al, JACC Imaging, 2008, sponsored by
InfraReDx, Inc.

* Diagnosed by Virmani R, et al at CVpath.
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Attenuated Plaque (Superficial, Deep)

Deep Attenuated Plagque Superficial Attenuated Plaque
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Attenuated Plaque (Superficial, Deep)

<10% 10-20% 21-40%  >40% Lipid Pool

Incidence of Echo-attenuated Plaque (3%)

<10% 10-20% 21-40% >40% Necrotic Core
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Echolucent Plague (Superficial, Deep)
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Diagnostic Summary

100

Attenuated Plaque Echolucent Plaque Spotty Calcification

Specificity ~ ®m Sensitivity  ® Positive Predictive Value  m Negative Predictive Value
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Intraplague hemorrhage

 Pathologic diagnosis : Late fibroatheroma
 |VUS diagnhosis : Ecolucent plagque
 Plagque burden =67.6 %

« Echolucent burden =17.6 %
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Results
2140 segments

106 Coronary arteries / 57 autopsy hearts

Histopathological Hemorrhage ‘
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18 segments 2122 segments
(12 patients, 20.1%) (45 patients, 79.1%)
l IVUS Findings l
Echolucent Zone Echolucent Zone
with IH without IH
(16 segments) (73 segments)

Matsumura M, et al. TCT 2014
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Histopathological IH vs No IH

Histopathologic No Histopathologic

Hemorrhage Hemorrhage P Value
(n=18) (n=2122)
Histopathological findings
Any FA, % (n) 72.2 (13) 20.6 (438) <0.0001
Early FA, % (n) 5.6 (1) 6.2 (132) 0.91
Early FA with calcium, % (n) 0N(0)) 3.4 (72) 0.43
Late FA, % (n) 50.0 (9) 4.9 (104) <0.0001
Late FA with calcium, % (n) 16.7 (3) 4.3 (92) 0.016
Any calcification, % (n) 22.2 (4) 28.2 (599) 0.57
IVUS analysis
EEM CSA, mm? 16.9+4.2 13.1+55 0.0014
Lumen CSA, mm? 6.1x2.1 6.4+3.0 0.53
Plague burden, % 63.8+10.7 49.1+15.5 <0.0001
Plaque burden 240%, % (n) 100 (18) 73.4 (1558) 0.011
Plague burden 260%, % (n) 72.2 (13) 24.9 (529) <0.0001

Matsumura M, et al. TCT 2014

G!D Coruvmnia UNIVERSITY
MepicarL CENTER

- NewYork-Presbyterian



N
Q
>
o
©

al

IC

h from Fibrot

d313WvId WydO0W3IHO
m _)_._...,..._

-I'C

Inguish Lipi

d313WYI0  WYHOO0WIHD
SNA

NIRS can Dist



NIR Spectroscopy
*Necrotic Core>0.2mm thick, >60°, Cap<0.45mm
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Near Infrared Spectroscopy
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Lipid Core Burden Index (LCBI)
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Formation of the Cap Thickness Prediction Image

MIR CHEMOGRAM LCBI 178 33189 [/ 186284 178 %
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Different type of Calcification

Necrotic core
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NIRS/IVUS Plague Phenotype

Calcified LRP with LRP without
Calcified LRP Superficial Superficial Non-LRP
Non-LRP i i
Attenuation Attenuation

Fibrocalcific Fibrotic
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Lipid Rich Plague Burden

dp Corumaia UNIVERSITY

CARDIOVASCULAR WAL  MepicaL CENTER
RESEARCH FOUNDATION
A Tha hean o innovation

- NewYork-Presbyterian



Lipid Rich Plague B T NN
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Burden =16%
maxLCBI,,, =390
Plaque Burden 49%

Lipid Rich Plaque
Burden =36%
maxLCBl,y, =342
Plagque Burden 60%

Lipid plaque burden 36%

\ MaxLCBI4mm 342
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64 year old presents with STEMI in March 2012 w——————— nstable angina October 2012

~ This was the only
- de novo culprit
lesion to emerge

from the 462
694 coronary segments
. Imaged at baseline

\\ | R. Madder, Spectrum Health
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SPECTRUM HEALTH %

- Evaluated non-stented coronary Large LRP  Stented

segments for large LRP In segment

« defined as a maxLCBlI,,,, >500 non- excluded
stented ligelng

* Patients followed for MACCE segment  analysis

= Composite of all-cause mortality,
recurrent ACS requiring

1 |
revascularization, or acute 1
cerebrovascular events

* Events related to previously
stented segments were excluded

N —

* All events adjudicated blinded to
the NIRS-IVUS imaging
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Baseline NIRS Findings

* 462 non-overlapping 10-mm
coronary segments analyzed
 Alarge LRP was detected in 15

(3.2%) segments & in 12 (9.9%)

patients

Large LRP
in
non-stented segment

Follow Up Events

\1

Stented segment
excluded from
analysis

Y

* Average follow-up duration was
603 £ 145 days (1.7 years)

« MACCE (unrelated to previously

stented segments) occurred in
11.6% of patients during follow up

==) All-cause death 4.1%

m=) ACS requiring revascularization
6.6%

== CVA 0.8%
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Large LRP by NIRS and MACCE

MACCE Rate
st <a00 Large LRP 58.3%
VS
No large LRP 6.4%
“““““““ (p<0.001)

ACS Requirin
Revascularization

Large LRP 25.0%
VS
No large LRP 4.6%
(p<0.001)
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Time (years)



Take Home Message

1. Superficial location of attenuated
plague indicates advanced
fioroatheroma.

2. Intraplague hemorrhage can be
observed as echolucent plaque.

3. NIRS shows a distribution of lipidic
plague (fibroatheroma and PIT).

4. Combination of grayscale IVUS and
NIRS will differentiate vulnerable

plague than others.
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