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Inflammation in Atherosclerosis

From Experimental to Clinical Study
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Some proximal triggers of inflammation in chronic diseases
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Some distal effectors of inflammation




Clinical Translation of Inflammation from
Basic Research to Clinical Practice
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Telmisartan : a dual-mode ARB as a RAS inhibitor
& partial PPARy agonist
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Primary Prevention Study : Aspirin
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Inclusion : healthy women >
45 years old

N Engl J Med
2005;1352:1293-1304
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with asprin for diabetes )
Inclusion : type 2 diabetes
without Hx of atherosclerotic
disease

JAMA 2008;300:2134-2141

asymptomatic atherosclerosis)

Inclusion : persons >50 years
old with a low ABI

JAMA 2010;303:841-848




Primary Prevention Study : Statin
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WQOSCOPS (West of Scotland Coronary
Prevention Study )

Inclusion : healthy men > 45 years of age
With hyperTC but no Ml

N Engl J Med 2005;1352:1293-1304

AFCAPS/TexCAPS (Airforce/Texas Coronary
Atherosclerosis Prevention Study)

Inclusion : healthy persons > 45 years old
with average level of lipid profile

N Engl J Med 2001;344:1959-1965
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FDA Panel Backs Wider Use of Crestor

JUPITER trial, NEJM 2008

FDA approves statin for lary
prevention

> > 50 in men, > 60 in women
with LDL < 130 mg/dL
» hsCRP > 2 mg/L




Framingham Risk < 10%
Framingham Risk > 10%

Mo ATP-IIl Risk Factors
> 1 ATP-lll Risk Factor

All Participants.

e
_':_

—-—
+
+

— .
———

T
0.25

T
0.5

Rosuvastatin Superior

T T
1.0 2.0 4.0

Rosuvastatin Inferior

Placebo

LDL=70mg/dL,hsCRP=2 mg/L
LDL<70mg/dL,hsCRP=2 mg/L
LDL=70mg/dL,hsCRP<2 mg/L
LDL<70mg/dL,hsCRP<2 mg/L

Rate

1.
!

1

11

0.62
0.54
0.38

Rosuvastatin better

Rosuvastatin worse




hsCRP : therapeutic target vs predictive marker

= Does CRP promote atherosclerosis in humans?
= Do we have to develop CRP-lowering therapies?
= Do we have to treat patients with high-level of CRP?

= Just a reflective marker of local vascular inflammation




Human CRP does not promote atherosclerosis
in transgenic rabbits
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[A] Associations of rs1130864 and rs1205 with CRP levels
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Reynolds Risk Score

Age

Systolic blood pressure
Total cholesterol
HDL-cholesterol
Smoker

hsCRP

Parental history of MI before age 60 y



The only potential tool to image, track,
quantify vascular inflammation &

the response to anti-atherosclerosis therapy in humans
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Current Limitation & Future Role of
18F-FDG PET/CT in Atherosclerosis

Mean TBR in Scan 1 and Scan 2 by Region
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® Low variability in plaque FDG uptake changes (carotid plaque)
> Useful as an imaging biomarker for monitoring pharmacological
intervention
> Less number of sample size required when evaluating drug
effects



Current Limitation of 18F-FDG PET/CT in Atherosclerosis

® Lack of natural uptake stability over a longer period

® Lack a reliable quantification method of vascular
FDG uptake

® Lack of a large prospective study of vascular
18F-FDG PET/CT in patients without cancer



Discrepancy between structure &
inflammation imaging

Highly inflamed plaque
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— Telmisartan
—— Ramipril
Telmisartan plus ramipril

No. at Risk

Telmisartan 8542

Ramipril 8576

Telmisartan 8502
plus ramipril

Years of Follow-up

7778 7420
7832 7472
7738 7375
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Dual mode of action : RAS inhibitor &

partial PPARy agonist

aP2-mRNA expression
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P-selectin glycoprotein ligand-1 is highly expressed on Ly-6C" (M1)
Ily+-vpy Y gy  d \ )
monocytes and a major determinant for Ly-6Chi monocyte
recruitment to sites of atherosclerosis in mice
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Spieen is a reservoir of monocytes and
rapidly deploy monocytes to inflammatory sites
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Hypercholesterolemia increase the reservoir of
Ly-6Ch (M1) monocytes which produce
proinflammatory cytokines and higher levels
of PSGL-1 in spleen -> peripheral blood,
accumulate in atherosclerotic plaques and
rapidly become lesional macrophages

What is a role of M2 monocytes in the
pathogenesis of atherosclerosis?




Cell tracking experiment in atherosclerosis
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The recent clinical application of advances in the biology of
atherosclerosis to clinical practices has provided hsCRP as a
new risk marker, 18F FDG-PET/CT as a vascular inflammation
monitoring tool, and telmisartan & niacin as an another class
of anti-atherosclerosis therpy.

Monocyte heterogeneity in atherosclerosis will be a novel
area of atherosclerosis research to give insights into more
clear understanding of vascular inflammation
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