Clinical Utility of OCT

Compared to Other Imaging
Modalities in PCI Patients
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For Intracoronary OCT Standardization And Validation

* 400+ members world wide
* 12 International meetings
» Established Supp. 151 DICOM standard
» Consensus Document JACC 2012 59(12)

OThis presentation is high-level summary reporting of
Image interpretation consensus by IWG-IVOCT

Tearney at ACC 2014



Evidence Levels for IVOCT
Interpretation

* Evidence Level: High

i multiple, well-designed, cohort (descriptive) trials or
i multiple histopathologic correlative studies

 Evidence Level: Medium

O at least one well-designed trial or
O a single histopathologic correlative study

« Evidence Level: Low

O clinical experience,

O descriptive studies,
O reports of expert committees, or
O histopathologic correlative case studies



Diagnostic Category Listing As
Determined by Working Group

* Normal artery wall (intimal SeleiedleLeliaies I

hyperplasia
. . /P .p )  Thrombus
Lesion diagnosis

* Plagque (EEM +/-)
* Fibrous plaque

 OCT erosion
 Rupture
« Dissections
Stents
 Prolapse

« Fibrocalcific plague

* Fibroatheroma
« Necrotic core .
.  Apposition
 Thin cap
« OCT-TCFA

« Macrophage accumulations

e Thrombus
« Dissections

_  OCT strut coverage
 |[ntimal vasculature _
Cholest | ol e Restenosis
. olesterol crystals
. y « Bioabsorbable scaffolds
 Mixed plaque

Tearney at ACC 2014






Progressive atherosclerotic lesions

Intraplaque Healed Rupture Chronic Total  Fibrocalcific Nodular Fibrous
Hemorrhage Occlusion Plaque Calcification




Normal Artery Wall
Intimal Hyperplasia

. Description: IR~ i
O Layered architecture ""
O High backscattering intima gl i
(thin) g o
O Low backscattering media ;} | .)/?» i 3 :
O Heterogeneous adventitia / 2/ | 1? .
O Vaso vasorum vessels 1%’( T‘f{
O Adipocytes 7,
» Level of Evidence: 77
High




Atherosclerotic Plague

» Description:

O Mass lesion (focal thickening)
O Loss of layered architecture
O May or may not display EEM

* Level of Evidence: High

Fibrous Plaque

» Description:
O High backscattering

O Relatively homogeneous

* Level of Evidence: High

Without EEM



Fibrocalcific Plaque

» Description:
O Evidence of fibrous tissue

O Signal poor region
O Sharply delineated borders

* Level of Evidence: High

® k . —ED-OCT; Nieves Gonzalo Hospital Clinico San Carlos, Madrid;
n n O W n . Lightlab/St. Jude C7 system.

O IVOCT appearance of i
microcalcifications "’




Lipid Pool

* Deprecated term

O Either a necrotic core or

O region within pathological intimal
thickening that contains
extracellular lipid or
proteoglycans

* Description:
O Signal poor region
O Poorly delineated borders

* Level of Evidence: High

FD-OCT; Evelyn Regar, ERMC, Nieves Gonzalo, Hospital Clinico San Carlos,
Madrid; Lightlab/St. Jude C7 system.



Necrotic Core

» Description:
O Signal poor region
O Poorly delineated borders
O Fast signal drop-off
O Covered by fibrous cap

e Level of Evidence: Low
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O Relationship between “lipid pool” \
and necrotic core —
recommendation that studies be
conducted to answer this question




OCT Thin Capped Fibroatheroma
(OCT-TCFA)

| 500 ym |

» Description:

O OCT-delineated necrotic core
O Overlying fibrous cap

O Minimum thickness of the
fibrous cap Is less than a
predetermined threshold

 Level of Evidence:
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O Relevance of number of
guadrants




Macrophage
Accumulations

» Description:

O Defined only in plague

O Signal-rich, distinct or confluent
punctate regions

O Exceed the intensity of
background noise

O Can create shadows

e Level of Evidence: Med

 Unknown:

O IVOCT ability to discriminate
microcalcifications from
macrophages




Prolapse

* Description:

O Projection of tissue into the lumen
between stent struts following
Implantation

* Level of Evidence: High

Malapposition

* Description:
O Axial distance between the struts T -
surface to the luminal surfaceis =~ ®) v .
greater than the strut thickness |

* Level of Evidence: High



_ _ » Description:
Dissections O Disruption of vessel wall

O Classification scheme same as
that of IVUS

O Can be seen at stent edge

* Level of Evidence: High

Intimal Medial Intramural Hematoma




Furolntervention

Eurolntervention 2014;9:1085-1094 published online ahead of print August 2013
Natural history of optical coherence tomography-detected non-flow-limiting edge dissections follo

wing drug-eluting stent implantation
M Radu , J Heo etc..




Restenosis

» Description:

O signal-poor, layered, or signal-
rich tissue overlying stent struts

* Level of Evidence: High

 Unknown:

O Relationship between the IVOCT
backscattering signal intensity




Role of OCT In PCI
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Role of OCT In PCI

A

. Pre-RCI Diagnosis of CA.

Plaque Characterization




Precise Assessment of ambiguous
lesion

38:38
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Complex Lesion




1 VD 4.49mm
Proximal—
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Ambiguous Lesion Evaluation




Precise Assessment of ambiguous lesion




mie)(= e @GR ET ax 2 @

0:>r_:>




Role of OCT In PCI

® During P
Decision of Optimal Strategy —
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Decision of Optimal Strategy
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Decision of Optimal Strategy
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® Post-PCI

Determination of Therapeutic Response




Therapeutic Response

Baseline

y. " . ‘.:,-—i"
0.543% B 52.113%

LA  6.68 mm’ 1.425° 45919°
PLA 1291 mm? I = . a

Pitavastatin

amg AT\
9month FU y \&/

VA 1944 mm - .
LA 7.3 mm? 2.048% .65661.
PLA 1214 mm? B 2272% 30.019%

Angiography IB-IVUS

Impact of Statin Therapy on Plague Characteristics
Hattori et al. JACC cardiovasc imaging, 2012.



Stent Restenosis

Restenotic tissue structure

Homogeneous: restenctictissue  Heterogeneous: restenctictissue  Layered. restenotic tissue consists

has uniform optical properties and does not has focally changing optical properties and of concentric layers with different
show focal variations in backscattering shows vanous backscattering patterns optical properties: an adluminal high

pattern scattering layer and an abluminal low
scattering layer

OCT pattern of Stent Restenosis
Gonzalo et al. AHJ, 2009.



Stent Restenosis

Restenotic tissue backscatter

HIghI the majority of the
tissue shows high
backscatter and appears
bright

Lumen shape

Regular: lumen border

is sharpy delineated,
smooth and circular

LOW: the majority of the
tissue shows low
backscatter and appears
dark or black

Irregular: iumen
border irregular with tissue
protrusions from the vessel

wall into the lumen

Microvessels visible

Y@S: microvessels appear as
well delineated low
backscattering structures less
than 200 micron in diameter
that show a trajectory within the
vessel

YesS: there is visible
matenal inside the vessel
lumen

OCT pattern of Stent Restenosis
Gonzalo et al. AHJ, 2009.
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Stent Restenosis

57 YO Male

—PC capture stent d/t S
24 months

08/30/2012 16:15:15
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Stent Restenosis

/1 yrs Female
—PC capture stent d/t
= M| 22 months F
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Stent Restenosis

59 YO Female
=ES diE S A

20 months

09125/2012
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Stent Restenosis

SERATILY: 34 months FU
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Evidence of
Clinical Relevance




IVUS- vs. anglio-guided PCIl with DES

Results from Assessment of Dual Antiplatelet Therapy With Drug-Eluting Stents
(ADAPT-DES)

HR: 0.67 [95% CI: 0.53, 0.84]
P =000

Time in Months

IVUS guidance was associated with a reduction in stent thrombosis, MI,
and MACE within 1 year after DES implantation.

Witzenbichler, et al., Circulation. 2014:129:463-470



IVUS- vs. angio-guided PCIl with DES

A meta-analysis of randomized trials and observational studies

MACE VUS Angiography Odds Ratio Odds Ratio

Study or Subgrou Events Total Events Total , Random, 95% CI M-H, Random, 95% CI
1.1.1 Randomized studies

HOME DES IVUS 11 105 12 105 0.91[0.38, 2.16) 1
AVIO 24 142 33 142 0.67[0.37,1.21]
RESET 12 269 20 274 0.59[0.28, 1.24)
1.1.2 Non-randomized studies

Agostoni 2 24 7 34 0.35[0.07,1.86]
Roy 128 884 143 884 0.88[0.68,1.14]
COBIS 53 487 59 487 0.89[0.60,1.31)
MATRIX 85 B31 148 873 0.76[057,1.02)
Youn 16 125 39 216 0.67 [0.36, 1.25]
IRIS-DES 54 1616 88 1628 0.60([0.43,0.86]
Chen 51 324 60 304 0.76[0.50,1.15)
EXCELLENT 34 B19 31 802 1.45(0.88, 2.38]

Total (95% CI) 5226 5749 0.79]0.69, 0.91]

010

IVUS-guided DES implantation is associated with significantly lower rates
of adverse clinical events compared with angiography guidance.

Jang JS, et al., JACC interv 2014; 7:233-43



OCT- vs. angio-guided PCI
with DES or BMS

The retrospective Centro per la Lotta contro I'Infarto-
Optimisation of Percutaneous Coronary Intervention (CLI-OPCI) study

Angiographic
plus OCT
guidance

Events at 1-year follow-up group (n=333)

Death 23 (6.9%) 11 (3.3%) 0.035

Cardiac death 15 (4.5%) 4 (1.2%) 0.010

Myocardial infarction 29 (8.7%) 18 (5.4% 0.096

Angiographic
guidance
group (n=335)

p-value

)
Target lesion repeat revascularisation 11 (3.3%) 11 (3.3%) 1.0
)

Definite stent thrombosis 2 (0.69% 1 (0.3%) 1.0

Qardiap death or myocardial 43 (13.0%) 22 (6.6%) 0.006
infarction

Cardiac death, myoqardfal infarction, 50 (15.1%) 32 (9.6%) 0.034
or repeat revascularisation

The use of OCT can improve clinical outcomes of patients undergoing PCI.

Prati F, et al., Eurolntervention 2012:8:823-829



OCT guided vs. IVUS guided

N =70
Non—ACS, De Novo CAD
Randomized OCT or IVUS guidance




IVUS/OCT In ESC guideline 2014

IVUS in selected patients to
optimize stent implantation.

OCT in selected patients to C
optimize stent implantation.

Eur Heart J. 2014:35:2541-2619

The resolution of OCT is 10 times higher than that of IVUS.

OCT Is capable of providing accurate coronary measurements.
OCT Is more accurate than IVUS in detecting subtle stent

morphologies including malapposition, residual thrombus, plaque
prolapse, and residual dissections.

Further studies are needed to define the clinical value of OCT.



ECG

eri
BAO T2 aswanss

. l 12-06-18
_‘! l'l 7\ A\ =\ I\ \ k./\_\_/j . '" P Axduy |
; Il .

l ! |‘ l‘ 1‘ ’ .‘
| l ,t a !'/\_NIF/\_A, r/\_/\'lr_/\____\/‘r_/\, ".

il

:

n’J f 13 i ; | ,\/\___/\_Fi P/\_/\qv Pokiciliimror, L,
l | l

S




Primary PCI




Primary PCI

(Medtronic)I6Er;




IVUS & OCT

<< 54.0 mm, 20.0 mmisec




Post Aspiration CAG
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Conclusion

Q@@ S UserlE

® To identify accurate lesion characteristics

® To detect vulnerable plaque




Summary

® OCT provide us enormous imaging data
during PCI.




Thank you for
attention!!!




