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3. Timeline: Complete data are expected by April, 2007. It is anticipated that data
analysis and manuscript preparation will be completed by July 2007.

4. Rationale: Platelet activation and aggregation, marked by expression levels of
GPlIb, GPllla, P-selectin, or CD40L and by measured platelet-platelet aggregates are
certainly prothrombotic and believed to relate to several atherogenic processes, including
plaque stability affected by matrix lysis'. Circulating platelet aggregates with monocytes,
granulocytes, and lymphocytes may be even better markers of cellular activation®.
Monocyte myeloperoxidase may generate reactive oxidants which damage host tissues in
plaque, and monocyte or leukocyte COX-2 levels may reflect the macrophage activity at
the shoulders of vulnerable plaques. The members of the toll-like receptor (TLR) family
play a critical role in the inflammatory components of atherosclerosis. Toll-like receptors
are expressed preferentially on monocytes/macrophages.



Arterial walls react to plaque growth with varying levels of lumen compromise®. Plagues
with outward remodeling and minimal stenosis are thought to be especially vulnerable to
rupture®’. They manifest signs of increased inflammation, such as higher concentrations
of macrophages and T-cells®** and matrix metalloprotein levels*, and are more
associated with circulating adhesion markers*? and markers of plasmin activation'®. For
these reasons, we expect more evidence of platelet and leukocyte activation and
aggregation in persons whose internal carotid artery is outwardly remodeled than in those
with similar size plaque with more stenosis.

5.  Main Hypothesis/Study Questions:

Outward remodeling of the internal carotid artery is associated with increased evidence of
platelet and leukocyte activation and remodeling. This will be examined by comparing
persons with lumens which are either greater than expected (outward remodeling) or less
than expected (constrictive remodeling) based on regression of the lumen on wall
thickness. Persons with outward vs. constrictive remodeling will be compared with
respect to the following flow cytometry variables:

e Platelet GPllIb GPllla expression level
Platelet expression of P-selectin
Circulating platelet-platelet aggregates
Circulating platelet-monocyte aggregates
Circulating platelet-granulocyte aggregates
Circulating platelet-lymphoocyte aggregates
Leukocyte PSGL-1 expression level
Monocyte expression of toll-like receptors -2, -4
Monocyte myeloperoxidase (MPO)
Monocyte COX-2 (cyclo-oxygenase-2)
Granulocyte MPO, COX-2

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

Analyses will include data from all participants with the needed variables. We will
model lumen area as a function of mean (or maximum) wall thickness, body size (to
account for anatomical differences in expected lumen area) and each of the cellular
markers of interest. Body size will be represented by height, height? and possibly other
variables. Carotid lumen and wall measurements will be taken from specified locations
(e.g., one slice above the flow divider). For a given wall thickness, a greater body-size
adjusted lumen area represents outward remodeling and a smaller lumen area represents
constrictive remodeling. Additional adjustments will be made for age, race, sex and other
potential confounding variables in a sequential manner to explore their impact on the
associations between each cellular marker and lumen area. Non-linear models (e.g.,
splines) will be used to determine whether these associations differ between those with a
wall thickness below, as compared to above, a specified cut-point.
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11. a. Is this manuscript proposal associated with any ARIC ancillary studies or use
any ancillary study data? X__Yes No

11.b. If yes, is the proposal
__X_ A primarily the result of an ancillary study (list number* 1995.07__ )
___ B. primarily based on ARIC data with ancillary data playing a minor
role (usually control variables; list number(s)*

)

*ancillary studies are listed by number at http://www.cscc.unc.edu/aric/forms/

12. Manuscript preparation is expected to be completed in one to three years. If a
manuscript is not submitted for ARIC review at the end of the 3-years from the
date of the approval, the manuscript proposal will expire.



10.

11.

12.

13.

References

Michiels JJ, Gawaz MGE. Platelets in Inflammation and Atherothrombosis. Semin Thromb
Hemost 2007;33:119-122.

Pasterkamp G, Schoneveld AH, van Wolferen W, Hillen B, Clarijs RJ, Haudenschild CC, Borst C.
The impact of atherosclerotic arterial remodeling on percentage of luminal stenosis varies widely
within the arterial system. A postmortem study. Arterioscler Thromb Vasc Biol 1997;17:3057-
3063.

Libby P, Theroux P. Pathophysiology of coronary artery disease. Circulation 2005;111:3481-
3488.

Schoenhagen P, Ziada KM, Kapadia SR, Crowe TD, Nissen SE, Tuzcu EM. Extent and direction
of arterial remodeling in stable versus unstable coronary syndromes : an intravascular ultrasound
study. Circulation 2000;101:598-603.

von Birgelen C, Klinkhart W, Mintz GS, Papatheodorou A, Herrmann J, Baumgart D, Haude M,
Wieneke H, Ge J, Erbel R. Plaque distribution and vascular remodeling of ruptured and
nonruptured coronary plaques in the same vessel: an intravascular ultrasound study in vivo. J Am
Coll Cardiol 2001;37:1864-1870.

Yang Z, Shen W, Zhang D. Relationship between coronary arterial remodeling and clinical
presentation. Chin Med J (Engl ) 2003;116:263-266.

Iwami T, Nishioka T, Fishbein MC, Luo H, Jeon DS, Miyamoto T, Wakeyama T, lida H, Takaki
A, Oda T, Mochizuki M, Ogawa H, Siegel RJ. Coronary arterial remodeling in differing clinical
presentations of unstable angina pectoris--an intravascular ultrasound study. Clin Cardiol
2003;26:384-389.

Pasterkamp G, Schoneveld AH, van der Wal AC, Haudenschild CC, Clarijs RJ, Becker AE, Hillen
B, Borst C. Relation of arterial geometry to luminal narrowing and histologic markers for plaque
vulnerability: the remodeling paradox. J Am Coll Cardiol 1998;32:655-662.

Burke AP, Kolodgie FD, Farb A, Weber D, Virmani R. Morphological predictors of arterial
remodeling in coronary atherosclerosis. Circulation 2002;105:297-303.

Varnava AM, Mills PG, Davies MJ. Relationship between coronary artery remodeling and plaque
vulnerability. Circulation 2002;105:939-943.

Pasterkamp G, Galis ZS, de Kleijn DP. Expansive arterial remodeling: location, location, location.
Arterioscler Thromb Vasc Biol 2004;24:650-657.

Worthley SG, Farouque HM, Cameron JD, Meredith IT. Arterial remodeling correlates positively
with serological evidence of inflammation in patients with chronic stable angina pectoris. J
Invasive Cardiol 2006;18:28-31.

Gyongyosi M, Glogar D, Weidinger F, Domanovits H, Laggner A, Wojta J, Zorn G, lordanova N,
Huber K. Association between plasmin activation system and intravascular ultrasound signs of
plaque instability in patients with unstable angina and non-st-segment elevation myocardial
infarction. Am Heart J 2004;147:158-164.



