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The Focus of the Presentation

To remind us, that history keeps repeating itself

If you understand the past, you may be able to predict
the future

Coronary mortality has been #1 killer around the world
far too long

To prove concepts based on post mortem data in vivo is
time consuming but also an opportunity to understand
how fast plaques progress (we can study not just one but
several time points) and at what stage of progression
lesions become clinically high risk — cause a clinical
event



Pathways in evolution and progression of human atherosclerotic lesions;
Significant Plaque Growth is Very much Hemorrhagic in nature

o [ Main | .. Clinica
eeg® | Sesncssinpogesson | gouh | S| oorg
mechanism lation
ype 1 (initial) besion
solaled macrophags
pam cels | from
I first
= 11 (fatty streak]) lasion i decade |
anly intracelular | growth Eli.‘nlﬂlth‘
lipid accumulation | mainly
Type L1 {intermediate) lesion |iE:rr|;|
Type 11 changes & smal BCCUMU-
extracellular lipid pocls lation
Type 1V (atheroma) besion
Type 11 changes & cana of
exiracellular lipid
Iiﬁ W Ifﬂ:mal:harnmal lesion Accabarabag
smiraith

IN PROSPECT 86% OF THE LESIONS WHICH CAUSED A CLINICAL
EVENT HAD MULTILYER APPEARANCE
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A Definition of Advanced Types of Atherosclerotic Lesions and a Histological Classification of Atherosclerosis Stary et al




THIS LESION HAS BEEN A PROBLEM
SEVERAL TIMES ALREADY

50% of patients with SCD had no idea they had CAD due to clinically
silent plaque ruptures.
Majority of the patients with SCD have 2 vessel disease post mortem
75% of the lesion which cause a SCD have evidence of 2-5 healed
ruptures at the lesion site




Bulk of Plague Volume 1s Fibrosis

Percentage of Plaque Volume
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PROSPECT: Fibrosis Does not cause a
Clinical Event
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Non FA (all) Non FA + MLA Non FA + PB 270% Non FA+ PB 270% +
<4.0mm2 MLA <4mm?2

Lesion HR 0.22 (0.10, 0.49) 1.22 (0.44, 3.39) 1.25(0.17, 9.01) 2.60 (0.36, 18.84)
value 0.0002 0.70 0.83 0.34
Prevalence* 67.9% 19.7% 5.6% 2.7%

*Likelihood of one or more such lesions being present per patient. PB = plaque burden at the MLA




The rupture of a TCFA — silent or clinical
Angiographic narrowing? — usually just thrombus

Site of the plaque rupture? — 60% of the time proximal to the
thrombotic min lumen narrowing by angiogram and
angiographically non-significant

Necrotic Core

Dense Calcium
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Koenig, Margolis, Virmani, Klauss. Nature Clinical Practice 2008




Example Case 29

Rupture of the
Culprit of the
Culprit (TCFA)

proximal to MLA
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average
length
of a
TCFA 1s
6-8 mm

Dudek, Snowmass,




Severity of stenosis: angiography vs pathology

Angio: longitudinal luminal view Pathology: cross-sections

‘Diffuse’ disease — stenosis | Local remodeling — stenosis1

Falk, TCT 2009




The Organization of Intraluminal Thrombus

O

(A) Acute thrombus (< 6 h); Red blood cell rich thrombus with
platelets, inflammatory cells and fibrin meshes

(C) six-week-old thrombus; Dense fibrocellular matrix
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Vulnerable Plaque is a Necrotic Lesion










Prior Ruptures Increase Lumen narrowing

50

CORONARY

40

CAROTID

25
20
15
5
1

Luminal Stenosis %

30

20

% healed ruptures

<25
75-100
<25

25-50
50-75
25-50
50-75

o
o
—
1
Lo
NS




acute rupture sites
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» Angiographically significant Angie DG e ol 2o T
leSion ( > 70 % StenOSiS) ? 24% — 'ii@ns.: | f-{% 39% 15%
are non-ischemic -

0.6
0.4

0.2

08°05 M4 UMM Suoise| %

0.0 50-70% 71-90% 91-99%

Stenosis by angiography (visual assessment)

Tonino PAL et al. JACC 2010;55;2816-2821 2/o/1o

Ischemia (by FFR) Predicts Prognosis:

® Ischemia producing lesion? DEFER Study 5 year follow-up (N=325)

Significantly higher risk of death P0.03
or MI if ischemic by FFR

Cardiac Death or MI

FFR = 0.75 FFR < 0.75
n=181 n=144

Pijls NHJ et al. JACC 2007:49:2105-11 o 7



Optimal PCI, on average 6-7% annual rate of
events from nonstarget lesions

5-year outcomes after stenting: HCRI database

Target Lesion Event
—— Non-target Lesion Event
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All
— Culprit lesion (CL) related

Non culprit lesion (NCL) related
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» Lesions with Substantial Lesion Progression (>20% increase in
angiographic stenosis, SLP) are less severe at baseline compared to
those without SLP (DS 26.4% vs. 53.8%, p<0.0001), but more severe at the
time of the event (DS 73.8% vs. 56%, p<0.0001)

» SLP was associated with comparable baseline PB (median 68.7% vs.
70.1%, p=0.17), MLA (median 3.7mm?2vs. 4.0mm?, p=0.60), and VH-IVUS
phenotype (83.3% vs. 90.9%, p=0.68 classified as fibroatheromas at

) SLP Non-SLP
baseline I
» All MIs were associated with SLP Han-Cilpiit leslon MACE | | |
Composite MACE, n | 44(100%) | 28(100%) | 0.15
(14 1% vs 00/0’ p =0. 05) Cardiac death, cardiac arrestor M, n | 6(14.1%) | 0(0%) | 0053
) . Cardiac death, n | 0(0%) A ) I
12{ — Non-culprit lesion (NCL) related MACE, all 11.7% Cardiac arrest, n | 0{0%) | 0{0%) | NA
. — Without substantial lesion progression (SLP) MI, n 6 (14.1%) 0 (0%) 0.053
§ 10 With substantial lesion progression (SLP) Q-Wave M1, n i 2 (4.8%) 0 (0%) 1 0.29
g Non Q-Wave M, n | 402%) | o@%) | o1
= 8 6% Rehospitalization, n | 39(93.2%) & 28(100%) | 0.008
_5 . Due to unstable angina, n 15 (45.8%) 6 (23.6%) 0.30
E & 6.4% Due to increasing angina, n I 28 (63.6%) . 24 (100%) I 0.004
g_ 4 Other non-culprit lesion events |
] _ . | Revascularization (PCl or CABG), n | 44 (100%) | 23(100%) | 0.59
Zg 2] :}'::'La; ;'gjégfg;;tdavs Due to MI, n | 6(141%) | 0(0%) | 0.053
RLP: 401 [229, 666) days Due to unstable angina, n | 14(44%) | S5(19.6%) | 0.23
02 . . . Due to increasing angina, n 28 (63.6%) | 19 (100%) 0.24
0 6 12 18 24 30 36 Stent thrombosis, n 0 (0%) 0 (0%) NIA

Time in Months Death, n 0 (0%) 0 (0%) NIA



» MSCT, IVUS VH, and
FFR ln lntermedlate Adjudicated Clinical EvﬁltEI:tAﬁTMithIs ATLANTA I

Adjudicated Clinical Events at 12 Months

lesions (not
intervened) at index in
high risk non-
symptomatic patients

* MSCT had ~ 60%
predictive accuracy to

ldentif}l VH TCFAS Adjudicated Clinical Evii:EIaltAﬂTH?nti Adjudicated Clinical Evj:IﬂTlithIs
o Atone year, al MACE § e .

(8.3%) took place at - e -

TCFA sites, all FFR |

negative (not -
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Clinically Silent Plaque Progression;
Temporal Changes in Stable vs STEMI Patients

Stable AP STEMI
RENSWE Follow-up RENSIE Follow-up

9% %

Fibrous

Fibro- 19%
calcific

From Kubo et al, JACC 2010;55:1590-
7



« At baseline, nearly 50% of non-culprit lesions

were VH-TCFAs in STEMI patients

“During 13 months F/U, unruptured, non-culprit
lesions were frequently unstable with a decrease
in MLA, increase in NC, and overall transfer from

stable to vulnerable plaque morphology.




Vulnerable plaques identified by VH IVUS as VH TICFAs are
the site of plaque ruptures and dlsease rogression —
reduction iIn MLA, increased amount of necrosis, and fibrotic
build up of the arteries as thrombus organizes

The transfer of ThCFAs to more unstable VH TCFAs is more
active in STEMI than stable patients

Prospect showed that VH TCFAs have almost 20% risk of a
clinical event once PB and MLA have reached a significant
lesion severity

Lesions ischemia is important as it relates to lesion severity
and oxygen demand, and as seen in FAME and Defer,
predicts clinical events

In the future, non-invasive imaging may provide additional
guidance to locate high risk lesions in high risk patient
populations




