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The search for the “Holy Grail”

. a. Monocyte /
=\ b. Infiltrating monoéytes / m

c. RBC's and platelats

d. Extracellular matri

N

(Naghavi et al, Circulation 2003)



The search for the “Holy Grail”
by CT coronary angliography

(Motoyama et al, JACC 2007)
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_ Cutoff | Sens | Spec | PPV | NPV
n= 1059 Value | (%) | (%) | (%) | (%)
Remodeling Index (%) | 1165 | 72.7 | 61.9 | 25.0 || 69.0
Total Plaque Volume (mm?) | 63.13 | 72.7 | 68.3 | 28.6 || 93.5
LAP Volume (mm?) | 099 | 90.0 | 66.7 | 32.3 || 97.7




Invasive imaging modalities

Sound-based Light-based
Imaging modalities Imaging modalities

OCT
P Fibrous cap thickness,
@ ruptured plaques
thrombus

IVUS (gray scale)
(plaque burden)
(remodelling)

Tissue
characterization
OCT

Virtual Histology

(plaque composition - NC) .
" . "Rupture

Site Macrophages,
NC, Cat+*

1 mm

iMap
(plaque composition - NC)

NIR spectroscopy
(plaque burden and
plaque composition - NC)

Palpography
(mechanical properties)

(Gallino et al, Atherosclerosis 2012)



The search for the “Holy Grail”

by RF-IVUS

597 patients

|
Thin-capped

plagues
n =595

MACEs
26 (4.3%)

|
Non thin-capped

plagques
n = 2564

MACEs

25 (1%)

(Stone et al, NEJM 2011)
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EHJ 2012)



Mechanisms of progression in CAD:
role of healed plaque disruption

Subclinical episodes of
plagque disruption
followed by healing are a
frequent stimulus to
plaque growth.

(Mann & Davies, Heart 1999)




“Stable” plague fissure

Baseline

(Prati et al, JACC Cardiov Int. 2013)



Assoclation between
mflammatlon and CV events

CRP < mg/dl In 41% of
patients!

Controls

(Cianflone et al, JACC 2012)



ldentification of a unique adaptive
Immune signature in ACS

100%

- Cluster analysis

80%

60% —(:D4+CD28nu” T-CE”S > 4% Present

40% — 1 Absent

- Tregs < 5%

20%

» —Ratio > 2

(Liuzzo et al, IHJ 2013)



Immunity Plaque White/red
activation fissure thrombus

(Crea and Liuzzo, JACC 2013)



Mechanical triggers of plaque fissure:
systemic stress

Plaque fissure rate (%)

(Burke et al, JAMA 1999)



Mechanical triggers of plague fissure:
cholesterol crystallization

(Abela et al, Clin Cardiol 2005, AJC 2009)



Local/
<+— Systemic
stress

Immunity Plaque White/red Plaque
activation fissure thrombus fissure

(Crea and Liuzzo, JACC 2013)



Plagque erosion
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Differential accumulation of hyaluronan
expressing CD44 in culprit lesions

P=< 0.0001'
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(Kolodgie et al, ATVB 2002)



Local/
<+— Systemic
stress

Immunity Plaque White/red Plaque
activation fissure thrombus fissure

Plaque
erosion

!

Strong local

thrombogenic stimuli (Crea and Liuzzo, JACC 2013)






Coronary microvascular dysfunction in
Tako-tsubo syndrome

(Galiuto et al, EHJ 2010)



Smooth muscle cell
hyperreactivity

Proximal
or distal
spasm

' - Local/
Immunity Plague White/red Plague |
. . — <+
activation fissure thrombus fissure ng:eesrg"c

Plaque
erosion

!

Strong local

thrombogenic stimuli (Crea and Liuzzo, JACC 2013)



Morpho-functional correlations In
NSTE-ACS
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(Niccoli et al, 1JC 2014)




- Smooth muscle cell
SMC function .
hyperreactivity ~—<+— Cystatin C
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Targeting the mechanisms

of ACS

Plaque fissure with . Methotrexate, IL-1B antagonists,
Inflammation Treg expansion, Vaccines

>

e Statins

e Modulators of cholesterol
crystallization

Plaque fissure
without inflammation

-

Plague erosion » Antithrombotics

-

SMC hyperreactivity - Vasodilators

\



It IS complex

| am sorry,
It IS not my fault!



