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Thin Cap Fibroatheroma (TCFA) Is the
Precursor Lesion of Plague Rupture

TCFA

Thin fibrous & @
capt - AKRRE

e Lipid rich necrotic core o Cap = type 1 coll with few SMC

TCFA =
“FAZ < Thin fibrous cap (<65 um)  » Cap infilrated by mp and lym




Plague Morphology of AMI/SCD w/Thrombi

Plague Rupture Plague Erosion Calcified Nodule
60%(f) — 80%(m) 20%(m) - 40%(¥) 2% - 7%
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Symptomatic Vulnerable Plague:
A Focal Manifestation of a Systemic Disease

WA\D)

Longitudinal sections

from 50 autopsy hearts
10.9 meters examined from
148 coronary arteries

Plaque rupture Thin cap fibroatheroma Pathologic
Cheruvu P et al. JACC 2007 Intlmal tthkemng




Longitudinal sections from 50 autopsy pts
10.9 meters examined from 148 coronary arteries

44% of pts had 1 TCFA (range O - 6)

Mean 0.46 TCFASs/pt

(0.55 vs. 0.38 in pts dying of CV ds. vs. other)
- 1.21/pt in hearts with ruptured plaques

56%
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PROVE-IT TIMI-22
4. 162 Randomized Pts with ACS

30

Pravastatin 40 mg/d
25 1
16% RR

20 - P =0.005

Atorvastatin 80 mg/d
15 -

How many events were attributable to:

1) Restenosis, stent thrombosis, etc.  vs.
2) Significant disease left behind, vs.

3) VP with rapid lesion progression?
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Active and
Inflamed
plaque

Morphology

Virtual
histology

Vasa
vasorum
Imaging

Thermography

Spectroscopy

Inactive and
non -inflamed
plaque

Physical
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Palpography

Endothelial
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The PROSPECT Trial

/00 pts with ACS
UA (with ECG ) or NSTEMI or STEMI >24°
undergoing PCI of 1 or 2 major coronary arteries
at up to 40 sites in the U.S. and Europe

Metabolic S. Biomarkers
e Waist circum e Hs CRP

e Fast lipids : : e |L-6
. Fast g'f’u PCI of culprit lesion(s) . SCD40L

"HObAIC gy ceessful and uncomplicated PO
e Fast insulin * TNF

e Creatinine * MMP9
o Lp-PLA2

Formally enrolled * others

Pl. Gregg W. Stone
Sponsor: Abbott Vascular; Partner: Volcano




The PROSPECT Trial

3-vessel imaging post PCI

Culprit artery, followed by
non -culprit arteries

Angiography (QCA of entire coronary tree)

IVUS Proximal 6 -8

Virtual histology Cg; roofnea?;h

Palpography (n=~350) EEET

Meds rec MSCT
Aspirin Substudy
Plavix 1yr F/U: 1 mo, 6 mo, N=50-100
Statin 1yr, 2yr,

Repeat biomarkers £3-5 yrs Repeat imaging

@ 30 days, 6 months In pts with events




PROSPECT: Methodology

Virtual histology lesion classification
Lesions are classified into 5 main types

1. Fibrotic

2. Fibrocalcific

3. Pathological intimal thickening (PIT)

4. Thick cap fibroatheroma (ThCFA)

5. VH-thin cap fibroatheroma (VH -TCFA)
(presumed high risk)




PROSPECT: Event Categories

CEC adjudicated MACE during follow -up
e Culprit lesion (stent) related
- Stent thrombosis
- Restenosis
- New side branch lesion
e Non culprit lesion related
- With rapid lesion progression (by QCA)
(classic “vulnerable plague”)
- Without rapid lesion progression
e |Indeterminate

MACE = Cardiac death, cardiac arrest, Ml, or unstable/increasing angina requiring
revascularization or rehospitalization




PROSPECT 82910-012: 52 yo

2/13/06: NSTEMI, PCI of MLAD
2/6/07 (51 weeks later): NSTEMI attributed to LCX

Index 2/13/06 Event 2/6/07

QCA PLCX DS 28.6% QCA PLCX DS 71.3%




PROSPECT 82910-012: Index 2/13/06

Baseline PLCX
QCA: RVD 2.82 mm,
DS 28.6%, length 6.8 mm
IVUS: MLA 5.3 mm 2
VH: ThCFA

Lesion

1. ThCFA

5.3
mm?2




PROSPECT: Baseline Features

N = 697"

4.2%

STEMI >24 hrs NSTEMI Unstable angina
with ST changes

*3 patients who were never consented were de  -registered




PROSPECT: Imaging Summary

Length of coronary arteries analyzed (core lab)

Angiography IVUS and VH
(N=697) (N=615)

LM 9.3+4.3 9.0+6.3
LAD 155.7 £41.0 /2.6 £ 33.2
LCX 135.4 + 49.9 61.7 + 35.9
RCA 149.9 + 44.7 81.6 + 38.0
Total per pt 446.2 = 84.0 193.3 £ 81.6
Total all pts 311,016 118,670

Mean (mm)




PROSPECT: Imaging Summary

Virtual histology
(N=2689 lesions in 615 pts)

- Mean plague composition -

B Dense calcium Fibrotic

® Fibrofatty Necrotic core

13.0% 6.9%

21.1%

Plague subtype
Fibrotic
Fibrocalcific
PIT
Fibroatheroma
- Thick cap
- VH-TCFA
- Single, - Ca
- Single, + Ca
- Multiple, - Ca
- Multiple, + Ca
Unclassified




PROSPECT: Imaging Summary

Per patient incidence of VH -TCFAs

N lesions/patient: O 1 2 3 4

51.2% of pts have 8L VH-TCFA
0.97 s1.30 VH-TCFAs per pt
(range 0 — 7 per pt)

48.8% Total of 594 VH-TCFA lesions in 615 pts

% Patients

27.3%

12.0%
6.2% 5.7%




PROSPECT:

All

— Culprit lesion (CL) related

— Non culprit lesion (NCL) related
Indeterminate
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PROSPECT: MACE

3-year follow -up, non hierarchical

Culprit Non culprit Indeter-

All . ) .
lesion related lesion related minate

Cardiac death 1.9% (12) 0.2% (1) 0% (0) 1.8% (11)
Cardiac arrest 0.5% (3) 0.3% (2) 0% (0) 0.2% (1)
MI (STEMI or NSTEMI)  3.3% (21)  2.0% (13) 1.0% (6)  0.3% (2)
Unstable angina 8.0% (51) 4.5% (29) 3.3% (21) 0.5% (3)

Increasing angina 14.5% (93) 9.2% (59) 8.5% (54) 0.3% (2)

Composite MACE ~ 20.4% (132) 12.9% (83) 11.6% (74) 2.7% (17)

Cardiac death, arrestor Ml 4,9% (31) 2.2% (14) 1.0% (6) 1.9% (12)

Rates are 3-yr Kaplan-Meier estimates (n of events)




PROSPECT: MACE

Sensitivity analysis*: 3-year FU, non hierarchical

Culprit Non culprit

All . )
lesion related lesion related*

Cardiac death 1.9% (12) 0.2% (1) 1.8% (11)
Cardiac arrest 0.5% (3) 0.3% (2) 0.2% (1)
MI (STEMI or NSTEMI) 3.3% (21) 2.0% (13) 1.3% (8)
Unstable angina 8.0% (51) 4.5% (29) 3.8% (24)

Increasing angina 14.5% (93) 9.2% (59) 8.8% (56)

Composite MACE 20.4% (132) 12.9% (83) 13.3% (85)

Cardiac death, arrest or Mi 4.9% (31) 2.2% (14) 2.9% (18)

Rates are 3-yr Kaplan-Meier estimates (n of events) *Assuming all indeterminate events are non culprit related




PROSPECT: Correlates of
Non Culprit Related Events

Baseline variables examined (n=152)

Demographic, history and PE (n=19)

Labs (n=7; including CrCl, lipids, hgbA1C, CRP)
Angio non core lab (n=1; visible lesions >30% DS)
QCA measures (n=12)

IVUS area and volumetric measures (n=22)
Virtual histology measures (n=74)
Treatment related (n=1; # vessels stented)

Medications in-hosp. and at discharge (n=16)




PROSPECT: Multivariable Correlates
of Non Culprit Lesion Related Events

Independent predictors of lesion level
events by logistic regression analysis

Variable OR [959% CI] P value

PB,, » 70% 4.99 [2.54,9.79] <0.0001

VH-TCFA 3.00[1.68, 5.37] 0.0002

MLA 4.0 mm?2 2.77[1.32,5.81] 0.007

Lesion length 11.6 mm 1.97 [0.94, 4.16] 0.07

Variables entered into the model: Minimal luminal area (MLA); plague burden at the MLA (PB,_ );
external elastic membrane at the MLA (EEM,, ,) <median; lesion length median (mm); VH-TCFA.




PROSPECT: Correlates of
Non Culprit Lesion Related Events

Beyond MLA 4.0 mm?

N
o

™ Absent
Present

B8
ul

6)

1.1 1.6 1.8

=
12
O
o
S
Q
©
o
&5 10
<C
=
S
<
(qp)
[
8
=]
(4B
=

@

MLA 4.0 mm2 (all MLA 4.0 mm2 + PB MLA 4.0 mm2 + PB
lesions) 70% 70% + TCFA

Lesion HR 5.0 (2.9, 8.7) 6.7 (3.4, 13.0) 10.8 (4.3, 27.2)
P value <0.0001 <0.0001 <0.0001
Prevalence* 49.1% 15.4% 4.6%

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




PROSPECT: VH-TCFA and Non
Culprit Lesion Related Events
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TCFA TCFA + MLA TCFA+PB270% TCFA + PB 270% +
<4.0mm?2 MLA €4mm?2

Lesion HR 3.84 (2.22, 6.65) 6.41 (3.35, 12.24) 10.77 (5.53, 21.00) 10.81 (4.30, 27.22)
P value <0.0001 <0.0001 <0.0001 <0.0001
Prevalence* 51.2% 17.4% 11.0% 4.6%

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




PROSPECT: PIT and Non Culprit
Lesion Related Events
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PIT PIT + MLA £4.0mm?2 PIT + PB 270% PIT + PB 270% +
MLA €4mm?2

Lesion HR 0.24 (0.10, 0.56) 1.15 (0.36 3.70) 1.36 (0.19, 9.86) 2.85 (0.39, 20.67)
P value 0.001 0.81 0.76 0.30
Prevalence* 68.6% 17.2% S 2.6%

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




PROSPECT: Conclusions

* From this trial, the first prospective, natural history
study of atherosclerosis using multimodality imaging to
characterize the coronary tree, we can conclude that:

» Approximately 20% of pts with ACS successfully treated with
stents and contemporary medical Rx develop MACE within 3
years, with adverse events equally attributable to recurrence
at originally treated culprit lesions (treatment failure) and to
previously untreated non culprit coronary segments

 Patients treated with contemporary medical therapy
who develop non culprit lesion events present most
commonly with progressive or unstable angina, and
rarely with cardiac death, cardiac arrest or Ml




PROSPECT: Conclusions

* While plaques which are responsible for unanticipated future
MACE are frequently angiographically mild, most untreated
plagues which become symptomatic have a large plague
burden and a small lumen area (which are detectable by IVUS

but not by angiography)

e The prospective identification of non culprit lesions prone to
develop MACE within 3 years can be enhanced by
characterization of underlying plague morphology with virtual
histology, with VH-TCFAs representing the highest risk lesion

type

e The combination of large plaque burden (IVUS) and a large
necrotic core without a visible cap (VH-TCFA) identifies
lesions which are at especially high risk for future adverse
cardiovascular events




