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3. Timeline: Analyses will begin when all genotyping and QC is completed.  
 
4. Rationale:  



To conduct a genome-wide association of serum albumin and globulins traits among 
ARIC participants with replication in multiple prospective cohort studies of 
cardiovascular disease within CHARGe.  
 
We will perform genomewide association analysis in ARIC with replication of top 
findings in other samples within CHARGe. If no genomewide significant findings are 
identified in the ARIC analysis, we will consider a meta-analysis within CHARGe and 
GENEVA. 
 
CHARGE participants with available measures: 
Framingham - investigators: Caroline Fox 
CHS - investigators: Nancy Jenny and Peter Durda 
other studies to be invited. 
 
5. Main Hypothesis/Study Questions:  
Conduct a genomewide association analysis for serum albumin and globulins using the 
set of genotyped and imputed SNPs. 
Primary analysis: visit 1 serum albumin and globulins (total proteins minus albumin) 
Secondary analysis:  
Genotype-by-diabetes and genotype-by-smoking interactions. Interaction analysis will be 
performed when all ARIC individuals have been genotyped and will NOT be restricted to 
SNPs with significant main effects.  
 
We plan to expand our analyses to African Americans as the genotyping data is available. 
Use of GWAS data in African-Americans will follow CARe procedures. 
 
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). 
Subjects: Individuals of European ancestry and African descent with available measures 
of serum albumin and total protein. Use of GWAS data in African-Americans will follow 
CARe procedures. 
Variables (phenotype): visit 1 measurements of the serum albumin and total protein.   
Exclusions: We will consider excluding individuals with malnutrition (based on BMI) 
and those with history of cancer (other than skin). The criteria for exclusions will be 
discussed within CHARGe Working Group. 
Exposure: 2.5 million HapMap genetic variants identified in CEPH trios for whites and 
1.0 million genetic variants in African American. We will not pursue imputation in 
African descent samples at this point but would consider it if adequate accuracy of 
imputation using HapMap YRB samples is demonstrated.  
Model: Linear regression for analyses of continuous variables, using a genetic additive 
model. Analyses will be conducted either with and without covariates included in the 
model. We will test for genotype-by-diabetes and genotype-by-diabetes interaction using 
interaction terms and the likelihood ratio test.  



We will perform analysis using all available SNPs that pass QC, without pre-screening of 
SNPs based on significant main effect association.  
Subgroups: stratified analysis by diabetes and smoking as described above. 
Transform: Serum albumin and globulins have normal distribution and will not be 
transformed for analysis.  
Covariates: Basic model: age, sex and center adjusted. We will consider multivariable 
analysis using the following covariates: age, sex, cigarette smoking (current, former, 
never), BMI, dichotomous hypertension (defined by SBP, DBP and treatment status), 
total cholesterol, HDL cholesterol, lipid lowering therapy, DM, triglycerides, and 
markers of inflammation available at visit 1 (WBC, fibrinogen, others). We will also look 
for effect modification by smoking (which is associated with inflammation) and diabetes 
(associated with low albumin levels).  
Statistical significance: Bonferroni correction adjustment (1/ number of tests 
performed) (~10-7) 
Validation and Replication: We will pursue validation/replication of the top hits within 
the CHARGe group.  
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