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4. Rationale:  Low cholesterol has been associated with increased risk of cancer, 
particularly colon cancer, in prospective studies.  Pre-statin clinical trials also suggested 
cholesterol lowering may be associated with increased cancer risk.  This has been 
observed less frequently in statin trials.  Most investigators believe this association is not 
causal, but instead due to subclinical cancer lowering cholesterol levels. 



ARIC and the Dallas Heart Study recently showed mutations in PCSK9 were associated 
with substantially reduced LDL cholesterol and CHD incidence (1).  This suggested that 
moderate lifelong reduction in LDL kept CHD risk low.   Whether PCSK9 variants are 
associated with cancer risk is unknown. 
 
Two mutations contributed to low LDL-C in blacks (142X and 679X) and these were 
compared with neither mutation.  In whites, a single SNP (42L) was examined. 
 
As part of an ancillary study, ARIC cohort members’ cancers through 2000 were 
identified.  Numbers of first primaries were: Forsyth (n=500), Mpls (n=502), Wash Co 
(n=468), and Jackson (n=425).  There were roughly equal numbers of breast, prostate, 
colon, and lung cancer.  We did not see an association between baseline LDL-C and 
breast, prostate, lung, or colon cancer in this cohort previously. 
 
 
5. Main Hypothesis/Study Questions: 
PCSK9 variants associated with lower LDL-C levels are associated with reduced cancer 
incidence in ARIC 
 
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). 
 
Dependent variable: race-specific total cancer incidence; look at subtypes in whites but 
may not have power for blacks 
 
Independent variable: PCSK9 mutations, as defined previously (1) 
 
Covariates: should be little confounding by other factors, but will consider main risk 
factors: age, sex, smoking, BMI, HRT, drinking status, diabetes, etc. Because of the rarity 
of the variants, we may need to look at covariates one at a time. Lipids are intervening 
variables (not confounders). 
 
Analysis:  Will verify no association between cancer risk factors and PCSK9 variants, in 
which case, we mainly will do race-specific simple proportional hazards models with 
PCSK9 as the predictor of incident cancer.  If any association is observed, we will model 
LDL-C to see if it may contribute to the association as an intervening variable. 
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