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3. Timeline: Analysis to start as soon as approval obtained. Manuscript is to be 
prepared as soon as analysis is available. We hope that the analysis and 
manuscript preparation will take place within one year from approval of the 
proposal. 

 
4. Rationale: We have shown that carotid intima media thickness (CIMT) 

improves incident coronary heart disease (CHD) risk prediction and can 
reclassify an individuals predicted risk when added to traditional risk factors 
(TRF) in the ARIC study (MS 611, 1213). Similarly we have also shown that the 
addition of the 9p21 allele to the TRF in whites in the ARIC study improves 
CHD risk prediction in the ARIC study as well (MS1291). Given that another 
recent report suggested that the risk allele for the 9p21 SNP is not associated 
with C-IMT we propose that the addition of C-IMT and 9p21 will be additive 
and further improve CHD risk prediction in Whites in the ARIC study.  

 
 
5. Main Hypothesis/Study Questions: 
 Hypothesis: CIMT and the risk allele of the SNP in chromosome 9p21 when added 
to traditional risk scores such as the ARIC risk score (ARS) will improve 
classification of patients in the various risk groups 
 
 Questions to be addressed in a step wise manner: 
a. Does the addition of 9p21 and C-IMT improve CHD risk prediction in Whites in 

the ARIC study? 
b. Does the addition of 9p21 and C-IMT improve stroke risk prediction in Whites in 

the ARIC study? 
c. Does the addition of 9p21 and C-IMT improve CVD (cardiovascular disease: 

CHD + stroke) risk prediction in Whites in the ARIC study? 
d. Does the addition of 9p21, C-IMT and carotid artery plaque improve CHD, 

stroke, CVD risk prediction in Whites in the ARIC study? 
 
 
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). 
The analysis design would be similar to the prior manuscripts which evaluated if adding 
9p21 and IMT improves CHD risk classification in ARIC 
 
After excluding patients with CHD at baseline, all the other White individuals in the 
ARIC study on whom an ARIC coronary risk score can be calculated and have available 



C-IMTs and genotyping data (9p21) available will be eligible for the CHD analysis. 
Similarly for stroke prediction, those on whom an ARIC stroke risk score can be 
calculated and who don’t have stroke at the baseline ARIC visit (prevalent stroke) and 
have CIMT, 9p21 data will be eligible. 
All the C-IMT analyses presented will be done using C-IMT as both a continuous 
variable, possibly non-linear, and as C-IMT stratified as CIMT >75th percentile, 25th to 
75th percentile and <25th percentile. The CIMT will be age, sex and race specific. 
 
We would:  
1. Define the ARIC coronary risk score at baseline and classify as low (10 year CHD risk 
less than or equal to 5%), low-intermediate (10 year CHD risk 5-10%) and intermediate-
high (10 year CHD risk >10-20%) and high risk (10 year CHD risk >20%).  
2. To determine predictivity of the models, describe the AUC for CHD risk prediction 
using traditional risk factors (TRF) alone, then adding 9p21 and CIMT individually and 
finally adding both 9p21 and CIMT together. Perform bootstrap analysis to correct for 
over optimism  
3. Using a Cox proportional hazards model, the 10-year predicted CHD risk of the study 
participants will be calculated using a model with TRF alone and then by adding C-IMT 
and 9p21 to the TRF. Participants will be categorized into the various risk groups (<5%, 
5-10%, 10-20% and >20% 10 year CHD risk) and the number of individuals reclassified 
by the addition of CIMT and 9p21 described. 
4. Describe the actual observed incident CHD events in the different categories of by 
ACRS alone and then in the various categories after the addition of 9p21 and C-IMT 
5. Classify individuals based on their C-IMT and presence or absence of plaque into 
various risk groups and then add along with 9p21 to see if this further improves CHD risk 
predictivity and reclassification as described above (points 1-4) 
6. Determine if reclassification with the addition of CIMT ± plaque and 9p21 is superior 
to that by TRF alone by evaluating comparing the observed and expected events by 
goodness of fit tests such as the Grønnesby-Borgan statistic.   
7. Determine the number of individuals who would have therapy changed based on the 
risk reclassification and baseline LDL-c levels 
8. Repeat the above steps for stroke risk prediction 
9. Repeat the above steps for CVD (CHD + stroke) risk prediction 
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