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4. Rationale:  

The 3-hydroxymethyl-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors, better 

known as statins, are widely prescribed and effective for the prevention and management of 

cardiovascular disease (CVD) (1). While the major CVD benefit of statins is due to reduction 

in plasma low density lipoprotein cholesterol (LDL-C), statins also produce moderate 

increases in levels of high density lipoprotein cholesterol (HDL-C), ranging from 4 to 10% 

(2;3). This is of particular interest since HDL-C levels have been shown to be inversely 

related with CVD risk in the general population and in patients treated with statins (4;5), 

however evidence for a causal role for low HDL-C is weak (6).  

 

The increase in HDL-C after statin therapy is variable between individuals (2). This might be 

explained in part by genetic variation. Previous studies that have investigated genotype 

associations with statin-induced changes in HDL-C (7-9) have focused primarily on genetic 

variants within the CETP gene that are known to affect plasma HDL-C levels (10) and risk 

for coronary artery disease (11). To determine whether additional loci may influence HDL-C 

response to statins, we conducted a large-scale pharmacogenetic meta-analysis of genome-

wide association studies (GWAS) using datasets from both randomized controlled trials 

(RCTs) and cohort studies in the large Genomic Investigation of Statin Therapy (GIST) 

consortium that previously identified four loci associated with LDL-C response to statins 

(12).  

 

5. Main Hypothesis/Study Questions: 

To determine whether genetic loci may influence HDL-C response to statins 

 

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). 

 

Summary of analyses:  We define our response-to-treatment variable as the difference 

between natural log transformed on- and off-treatment measures.  For discovery analyses, we 

will request analyses of response-to-treatment, both without and with adjustment for the 

(natural log transformed) off-treatment measure.  We also will request an analysis of the 

(natural log transformed) off-treatment measure of HDL cholesterol. 

 

Phenotypes required:  For each participant, at least one off-treatment HDL cholesterol level 

measurement and at least one on-treatment HDL cholesterol level measurement is required.  

On-treatment means prescribed any kind of statin, at any dosage, for any indication.  As 

covariates, we will include age, sex, and any other variables needed to control for potential 

stratification (such as recruitment or study site, ancestry PC or MDS vectors). 

 

Individual exclusions:  Participants missing phenotype or covariate data, participants 

without on- and off-treatment HDL measures, and participants of non -European ancestry. 

 

1.4 Defining the phenotypic response variable:  For each individual, define B as the off-

treatment measure of HDL cholesterol level, and define A as the on-treatment measure of 

HDL cholesterol level.  Because A and B will be transformed prior to analysis, you can use 



either mmol/L or mg/dL units, as long as you are internally consistent.  If multiple off- and 

on-treatment measures are available, then B and A can be weighted averages.  Then, we will 

natural log transform to obtain ln(B) and ln(A), as well as the response-to-treatment variable: 

 

DeltaLn = ln(A) -ln(B) where ln() denotes natural log. 

 

Genetic model and coded/noncoded alleles:  Assuming an additive genetic model, we will 

test for association by regressing the response variable onto the total dose of the coded allele 

(e.g. AA=0, AG=1, GG=2 if G is the coded allele) at each SNP, assuming a normal linear 

model.  Designation of coded and non-coded allele at each SNP can be arbitrary, as long as 

you specify which you used.  For imputed SNPs, perform regression onto expected allele 

dosage. 

 

Analyses required, file format and names:  Perform the following three analyses, where 

DeltaLn, ln(A) and ln(B) are defined above, and naming them as follows in results files: 

 

HDLC-UNADJ  DeltaLn ~SNP_dose+age+sex+... 

HDLC-ADJ   DeltaLn ~SNP_dose+age+sex+ln(B)+... 

HDLC-ONTRT  ln(A)  ~SNP_dose+age+sex+... 

where "+..." denotes additional study specific covariates (e.g. ancestry PCs).  Genomic 

control will be applied centrally. 

Genome-wide threshold 

P<5x10
-8
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12a. 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. 

 

12b. The NIH instituted a Public Access Policy in April, 2008 which ensures that the 

public has access to the published results of NIH funded research.  It is your responsibility 

to upload manuscripts to PUBMED Central whenever the journal does not and be in 
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