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3. Timeline: As soon as paper proposal approved, using existing ARIC Study data 
 
4. Rationale:  
 
Despite the dramatic decline in morbidity and mortality associated with coronary heart disease 
(CHD) since the 1960s (1), the rate of decline for mortality has slowed in recent years (2), and 
CHD remains the leading cause of death in the US and most of the developed world (3, 4). 
Large-scale genetic association studies have identified over 200 loci for CHD (5-8), uncovering 
new biology and clarifying mechanisms of disease. However, most of these genetic loci are in 
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noncoding regions and have not been linked to individual genes or proteins, limiting their 
relevance to the discovery of new therapeutic targets. 
 
The systematic profiling of a large number of plasma proteins in large, well-characterized 
populations may offer a complementary approach to genetic discovery. In a study of 938 
participants with prior CHD, Ganz et al. identified 200 proteins associated with recurrent 
cardiovascular events (Bonferroni-corrected threshold, p < 4.7x10-5), many of which had not 
previously been identified as cardiovascular risk factors, and a risk score based on nine of these 
proteins improved the prediction of recurrent events beyond a conventional risk prediction model 
(9). In that prevalent disease population, which included a cross-sectional sample of survivors of 
recent and distant past events, some proteins may have been associated with differential survival 
rather than disease progression. As a result, it is unclear whether any of the identified proteins 
may be causal risk factors for future CHD events. 
 
In the Cardiovascular Health Study (CHS), we have conducted proteomics analyses of incident 
CHD events using the SomaScan 5k platform and have identified several proteins (e.g., MMP-
12) significantly associated with incident CHD events. In this paper proposal, we will conduct 
targeted replication analyses (12 proteins detailed below) using existing ARIC data on SomaScan 
proteomics and incident CHD events. 
 
 
5. Main Hypothesis/Study Questions: 
 
We hypothesize that several proteins associated with incident CHD in CHS are associated with 
incident CHD 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). 
 
In CHS, we have used the AMNL normalized SomaScan data, and we propose to use the same 
dataset for the ARIC replication analyses. The specific proteins to be evaluated are listed below. 
 



J:\ARIC\Operations\Committees\Publications 
 

 
 
ANALYSIS 1 
 
Study population: ARIC visit 5 participants (to align with the age distribution in CHS) 
Exclusion criteria: No reliable proteomics data, prevalent MI 
Exposure: Each protein level, log2 transformed and normalized to mean of zero and SD of 1 
Outcome: Adjudicated incident CHD (probable or definite non-fatal or fatal MI, definite fatal CHD) 
Adjustment variables: 
 Clinic site 
 Age  
 Sex 
 Race 
 Smoking (current vs no) 
 Diabetes mellitus (yes/no) 
 Treated hypertension (yes/no) 
 Systolic blood pressure 
 Diastolic blood pressure 
 Body mass index 
 LDL cholesterol 
 eGFR 
 
Report sample size, number of events, mean (SD) follow up time. Cox regression to estimate Hazard 
ratios and 95% Cis (or betas and SEs), P values, adjusted for all variable above. Significant threshold = 
0.05/number of tests. We will conduct a sensitivity analysis after excluding those with prior history of 
coronary revascularization at baseline. 
 
ANALYSIS 2 (for protein MMP12 only because this was the top protein finding in CHS) 
Study populations: ARIC visit 2 participants and ARIC visit 3 participants as separate analyses 
Exclusion criteria: No reliable proteomics data, prevalent MI 
Exposure: MMP12 level, log2 transformed and normalized to mean of zero and SD of 1 
Outcome: Incident CHD (as described above) 
Adjustment variables: 
 Clinic site 
 Age  
 Sex 
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 Race 
 Smoking (current vs no) 
 Diabetes mellitus (yes/no) 
 Treated hypertension (yes/no) 
 Systolic blood pressure 
 Diastolic blood pressure 
 Body mass index 
 LDL cholesterol 
 eGFR 
 
Report sample size, number of events, mean (SD) follow up time. Cox regression to estimate Hazard 
ratios and 95% CIs (or betas and SEs), P values, adjusted for all variable above. We will conduct a 
sensitivity analysis after excluding those with prior history of coronary revascularization at baseline. 
 
Secondary analysis: Same as above, but stratify by presence of subclinical atherosclerosis from carotid 
U/S or ankle-brachial index at time of baseline proteomics measurement. Report P value for interaction, 
and for each subgroup report sample size, number of events, mean (SD) follow up time. 
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