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3. Timeline: We expect to complete the manuscript by December 2006. 
 
 
4. Rationale:   
 

Carotid artery intima-media thickness (IMT) and carotid plaques are markers of 
subclinical atherosclerosis and help in the early identification of presymptomatic 
individuals.  Previous epidemiological studies have reported that carotid IMT thickness 
predicts future stroke events (1, 2), but few studies have demonstrated associations of 



IMT with subtypes of ischemic stroke (3-5) and these results are inconsistent.  Since the 
pathogenesis, prognosis, and treatment differ among subtypes, to evaluate a predictive 
value of IMT for individual subtypes may contribute to more effective primary and 
secondary prevention of ischemic stroke. 

A cross-sectional case-control study of 470 case and 463 controls in French men and 
women showed that an increased common carotid artery (CCA)-IMT was associated with 
all ischemic stroke subtypes, such as atherothrombotic, lacunar, and cardioembolic 
strokes even after adjustment for cardiovascular risk factors, and the association between 
ischemic stroke and CCA-IMT was stronger in the atherothrombotic stroke than in other 
subtypes (3).  The adjusted odds ratios, associated with an increase in CCA-IMT of 1 SD, 
were 2.19 (95%CI, 1.45, 3.31) for atherothrombotic stroke, 1.58 (95%CI, 1.11, 2.25) for 
lacunar stroke, and 1.60 (95%CI, 1.03, 2.70) for cardioembolic stroke.  Another cross-
sectional case-control study of 311 case and 792 controls in Japanese men and women 
observed that CCA-IMT and plaque score were significantly associated with 
atherothrombotic and lacunar strokes but not cardioembolic stroke (5).  Further, a cross-
sectional case-control study of 292 case and 129 controls in Italian men and women 
reported that CCA-IMT values were significantly higher in subjects with nonlacunar 
stroke versus both those with lacunar stroke and control subjects (4).  Since these studies 
reported using a cross-sectional case-control study, the association of carotid IMT and 
plaques with ischemic stroke subtypes should be confirmed prospectively.  

On the other hand, the ARIC study reported that African Americans had a 2.4 fold 
higher age-adjusted relative risk of stroke incidence compared with whites (6) which 
could be partially explained by higher prevalence of stroke risk factors such as 
hypertension, diabetes, and current smoking among African Americans than among 
whites (7).   Further, a recent ARIC study showed that while African Americans had a 3-
fold multivariable-adjusted risk ratio of lacunar stroke compared with whites, there was 
no racial difference for nonlacunar and cardioembolic strokes after adjustment for 
traditional and nontraditional cardiovascular risk factors (8).  Mean CCA-IMT was higher 
among African Americans than among whites (9) and carotid stenosis may have an 
important role in the development of lacunar stroke (10).  Therefore, the higher 
prevalence of carotid stenosis among African Americans may contribute to a 
predominance of a lacunar stroke among African Americans.   
 
         
 
5. Main Hypothesis/Study Questions: 
 

1) CCA and internal carotid artery (ICA)-IMT is positively associated with all 
ischemic stroke subtypes: lacunar, nonlacunar, and cardioembolic strokes. 

2) Associations (hazard ratios) of CCA and ICA-IMT with nonlacunar stroke 
incidence are stronger than those with lacunar and cardioembolic stroke 
incidence. 

3) Associations (hazard ratios) of CCA and ICA-IMT with lacunar stroke incidence 
are stronger among African American than whites. 

 
 



 
6. Data (variables, time window, source, inclusions/exclusions): 
 
Dependent variables: Ischemic stroke subtypes incidence (up to 2002) 
 
Independent variables: CCA-IMT, ICA-IMT, carotid bifurcation-IMT, all-site mean IMT, 
and plaques 
 
Adjustment for age, gender, and race-field center.  (2) Adjustment for age, gender, race-
field center, systolic blood pressure, hypertensive medication, diabetes mellitus, smoking, 
total & HDL cholesterol, fibrinogen, von Willebrand factor, white cell count, 
lipoprotein(a), left ventricular hypertrophy, body mass index, and education level.  
 
Exclusion: history of stroke, no baseline IMT measured. 
 
Proportional hazards (Cox) regression will be used to examine both the univariate and 
multivariable-adjusted associations between independent variables and time to incidence 
of lacunar, nonlacunar, and cardioembolic stroke.   
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