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Background

Stroke is the third-leading cause of death and the most common cause of
permanent disability.

Large-artery thromboembolism originating from atherosclerosis in the
carotid arteries accounts for 30% of these events.

Recently, a substantially increased risk for neurological events was noted
in patients with rapid progression of atherosclerotic lesions in the carotid
arteries, with 2-year stroke rates exceeding 10%

(Bertges et al; Arch Intern Med 2003,163:2285).

Prediction of the risk for progression of carotid atherosclerosis, however,
remains a major unresolved issue.
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Background and Hypothesis

\ ’ MO yl‘e 1%.’38;:0”
e Atherosclerosis is an inflammatory disease
g ? The extent of vascular inflammation reflects

~ the activity of the disease and the likelihood for
plaque progression

N7 Acute phase parameters — quantifying the extent 7
of inflammation — may predict progression of ‘
carotid stenosis
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Study Aims

To determine whether the extent of inflammation
measured by acute phase parameters shows a
temporal association with morphological
progression of carotid atherosclerosis.

To determine whether inflammation and progression
of carotid disease predict cerebrovascular events.
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Study Endpoints

Morphological endpoint.

* Progression of atherosclerosis by ultrasound
- increase >20%
- change of PSV baseline — follow-up

Clinical endpoints.
* Ipsilateral neurological events (TIA, any stroke)
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Database

e Prospective cohort study 03/2002 — 03/2003
* 1268 consecutive patients undergoing DUS for suspected
ICA atherosclerosis
- carotid bruit
- atherosclerotic disease in other vessel areas ( coronary,
peripheral)
- scheduled for major cardiac surgery
e Cardiovascular risk factors / comorbidities
e Follow-up at 6-9 months:
- repeated carotid ultrasound
- evaluation of neurological events



ICARAS
Agreement DUS vs. Angiography
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Agreement DUS vs. Angiography
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Events

Follow up
(x 7.5 [6-9] months)

Stenosis progression 103 (8.1%)
De-novo occlusion 8 (0.6%)
Neuro-events 15 (1.2%)
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Inflammation and Disease Progression
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Inflammation and Disease Progression

Freedom from
Disease Progression (%)

Serum Amyoid A at Baseline
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Inflammation and Disease Progression




Fibrinogen

Fibrinogen plays a pivotal role in the initial phase and the advanced stages
of atherosclerosis.

Large population-based studies such as the Copenhagen city study (N=8755)
and the Gothenburg Study (N=792) unequivocally demonstrated an
increasing risk for future stroke with increasing levels of fibrinogen,

Plaque composition of patients with elevated fibrinogen levels is characterized
by the presence of a high number of inflammatory cells localized mainly in the
shoulder and in the cap of the plaque.

(Mauriello et al; Circulation 2000;101:744 —750)



Risk For PROGRESSION OF CAROTID

ATHEROSCLEROSIS
adjusted HR (95% CI)
Univariate Model
Fibrinogen below 333 mgidL 1.0 E-3
Fibrinogen 333 to <376 mgldL 1.97 (1.13 to 3.44)

Fibrinogen 376 to <432 maldL 2.34 (1.38 to 3.97) 1

Fibrinogen above 432 mgldL 2.71 (1.57 to 4.66)

Multivariate Model adjusting for age. s ex. body mass index.
HbA1 ¢, s ma king, arterial hypetension, total cholesteral,

family history of ather osclerotic diseassae, pariphoral aney disease,
histery of myocaidial infar ction, history of stioke, s eium creatining,
statin treatiment, deqgres of stenosis ad clustening by patient loi
the side of the lesion,

Fibrinogen below 333 mgidL 1.0
Fibrinogen 333 to <376 mgldL 1.83 (1.04 to 3.23)
Fibrinogen 375 to <432 mgldL 2.09 {1.21 to 3.61) I—H

Fibrinogen above 432 mgidL 2.45 (1.40 to 4.28) r—.—l

Multivariate Model additionally adjusting for hs-CRP
Fibrinogen below 333 mgidL 1.0

Fibrinogen 333 to <376 moldL 1.06 (0.56 to 1.95)

Fibrinogen 376 to <432 mgidL 1.47 (081 to 2.69) |

Fibrinogen above 432 mgidL 1.50 (083 to 2.71) = —’—I

0.1 1.0 10

Stroke 2005;36:1400-1404 ' ADJUSTED HAZARDS RATIO (959 CT)
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Inflammation, Degree of Stenosis and Disease Progression
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Inflammation, Degree of Stenosis and Disease Progression

RISK FOR PROGRESSION OF ATHEROSCLEROSIS
baseline
ICA<50% + low hs-CRP (n=478) 1.0 ‘
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ICA<50% + low SAA (n=349) 1.0
ICA<50% + high SAA (n=411) 1.96 (1.06 to 3.62) ——i
ICA>50% + low SAA (n=321) 3.13 (1.09 to 5.19) ——
ICA>50% + high SAA (n=187) 4.04 (1.74 to 6.69) —e— _
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Neurological Events

Freedom from ischemic
Neurological Events (%)
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Inflammation, Degree of Stenosis and
Neurological Events

Freedom from ischemic
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Inflammation, Degree of Stenosis and

Neurological Events
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Inflammation, Degree of Stenosis and
Neurological Events




ICARAS
Conclusions

v’ Inflammation is associated with disease progression

in atherosclerotic carotid arteries.

v Inflammation adds to clinical risk prediction

for neurological events.
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