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Clinical studies summary: Angiography in
infarct-related artery
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Need for intervention in original non-culprit lesion correlates
to underlying extent of coronary artery disease
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New lesion PCI in subgroups

Double vessel disease = OR=1.70
Triple vessel disease (vs. single) — OR=3.61
Age 265 years = OR=0.66
Diabetes mellitus = OR=0.77
Hx hypertension —i— OR=1.01
Female sex —E— OR=1.47
Minimal lumen irregularities —i— OR=1.41
Prior coronary intervention —a— OR=2.03
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Proposed algorithm for the detection of plaques likely to result in acute coronary
syndromes
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Invasive approaches to vulnerable
plague diagnosis

 Intravascular thermography

* IVUS based: Palpography and
virtual histology

 Near infrared spectroscopy
e Optical coherence tomography-optical

analog of ultrasound imaging measuring the back-
scattered light (optical echoes) returning from an
arterial sample as a function of delay.



Individual temperature wall
differences by in-vivo thermography
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IBIS study

High strain spots on palpography
epre-4.8 = 45
e post- 3.6 x 4.4
« Significant decrease in
STEMI patients

Van Mieghem et al J Am Coll Cardiol 2006;47:1134



Use of VH to predict distal embolization

after PCI for STEMI

Case A non-5 1K case

Plague arca: 12.2 mm®  Lumen area: 3.7 mim?
B fbrous: 738 %
[ fibro-lipid: 148 % [ ] dense-caleium: 7.8 %

B necrotic core: 3.5 %

Total volume 131.1 mm?

o fibrous: 79.2 mm’

B neorotic core: 1.9 mm’

fibro-lipid: 41.8 mm® [] dense-caleium: 6.2 mm?

prox il

Percentage of each plague component at the MLA site
Plague arga: 9.8 mme  Lumen area; 3,7
B fibrous: 46.0 %

[ fibro-lipid: 5.1 %

i
B necrotic core: 36.7 %

[] dense-calcium: 12.2 %

Each plague component volums
Total volume 1128 mm?
B fibrous: 59.4 mm’

L] fibro-lipid: 7.1 mm* [ dense-calcium: 9.2 mm?

|. necrotic core: 37.1 mm?

Kanaguchi et al. J Am Coll Cardiol 2007;50:1641



IBIS 2. Darapladib reduces necrotic core area in patients with an acute
coronary syndrome: Representative examples

Darapladib Placebo
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Serial assessment of bioabsorbable stent
with IVUS and VH
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Serruys PW et al Lancet 2009;373:897



Use of NIR spectroscopy to distinguish cholesterol
from collagen
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Chemogram of a RCA in a DM/HC pig
that died of sudden cardiac death 3
months later.




Acute sudden
cardiac death Iin a
DM/HC pig.




. . Additional information from
Mild narrowing

but no LCP Intra-coronary NIR
Spectroscopy

RCA

Courtesy of Dr. Simon Dixon
Beaumont Hospital, Royal Oak, Ml




Dilation of the lipid core plague

Balloon
angioplasty

....

__ Complete Heart Block,
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No flow In

artery after
angioplasty

Plague contents
passed downstream

Courtesy of Dr. Simon Dixon
Beaumont Hospital, Royal Oak, Ml



Distal
embolization
following dilation
leading to Ml
and CPR

Chemogram
of RCA with
ring LCP at
stenosis

in 62 yo male

Similar
chemogram
with ring LCP
from autopsy
specimen of
48 yo male
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Assessment of AMI culprit lesion
morphology with OCT, angioscopy, IVUS

Kubo et al J Am Coll Cardiol 2007:50:933



Assessment of AMI culprit lesion
morphology with OCT, IVUS, angioscopy

Measurement of fibrous
cap thickness

Kubo et al J Am Coll Cardiol 2007:50:933



Serial assessment of stent struts with optical
coherence tomography

Q After stenting 6 months

Serruys PW et al Lancet 2009;373:897



Plaque rupture

Incicence=100%

Thrombus Formation

Inciclefee=53%

(Kubo et al. J Am Coll Cardiol 2007;50:933-9)
(Kubo et al. J Am Coll Cardiol 2007;50:933-9)



Intravascular magnetic resonance imaging

Depth of
Penetration (DoP)

Distal
Proximal

Lipid fraction index (LFI):

High[__] Intermediate 2 Low [l Void 1IN

48 year old female with stable angina

Previous revascularization

Risk factors: hypertension, hyperlipidemia and family history

Three vessel disease

Proximal LAD, 20% stenosis



TOPIMAGE - LFI Results

LFI
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66% of patients had > 1 lipid-rich measurement
] 19% of patients had > 2 lipid-rich measurements
f 33% of patients had no lipid-rich measurements
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Summary

 New non-invasive techniques are being
developed which may show the presence of
lesions with an increased propensity to
Instabllity.

 However, invasive approaches, may be
necessary to demonstrate those specific lesions
at increased risk of causing clinical instability.

 No one device demonstrates all the information
needed to assess vulnerable plaques and so a
combination may be necessary.



