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4. Rationale:  
 
 
 The hypothesis that atherosclerosis is an inflammatory disease is supported by 
both the discovery of inflammatory cells in the cap of atherosclerotic plaques and recent 
reports that elevated levels of plasma markers of inflammation are associated with 
incidence of CHD1. The oxidative modification of low-density lipoproteins (LDL) within 
the arterial wall is a key early event in the development of atherosclerosis2. Therefore, 
numerous studies have focused on enzymes that are involved in the oxidation of LDL 
and, as a result, alter the pro-inflammatory activities of oxidized LDL (oxLDL). The LDL 
oxidation process involves the oxidation of the polyunsaturated fatty acid component of 
phospholipids and ultimately leads to the conversion of phosphatidylcholine (PtdCho) to 
lyso-PtdCho3. The increased lyso-PtdCho content of oxLDL is a chemoattractant for 
human monocytes and induces endothelial dysfunction4, 5.  
 Lp-PLA2, also known as platelet-activating factor (PAF) acetylhydrolase, is a 
serine-dependent lipase that has been shown to hydrolyze oxidatively modified PtdCho 
to release oxidized fatty acids and lyso-PtdCho6. Lp-PLA2 co-purifies with LDL and is 
responsible for >95% of the phospholipase activity associated with LDL7.  Its expression 
is regulated by mediators of inflammation and inhibition of Lp-PLA2 activity results in a 
significant decrease in both lyso-PtdCho content and monocyte chemoattractant ability 
of oxLDL7, 8.  
 A number of large population-based studies, including the ARIC study, have 
previously shown that circulating levels of Lp-PLA2 (Lp-PLA2 mass) are associated with 
increased risk for incident CHD and ischemic stroke9-14. However, currently available 
data on the relationship between Lp-PLA2 activity and risk of incident CHD and stroke is 
limited and inconsistent. Studies in Japanese and European populations have identified 
several polymorphisms in the gene encoding Lp-PLA2, which are associated with altered 
Lp-PLA2 activity and risk for incident CHD and stroke.  In 1988, Miwa et al. first described 
the complete absence of serum Lp-PLA2 activity in 4% of the Japanese population15. 
Stafforini et al. showed that this deficiency is caused by a missense mutation (V279F) in 
exon 9 of the Lp-PLA2 gene16, which has also been discovered in subjects from Turkey, 
Azerbaijan, and Kyrgyzstan17. This loss-of-function mutation has been shown to be 
associated with an increased risk for CHD18, 19 and stroke20 in Japanese subjects. In 
contrast to the genetics data in Japanese populations, the V279F loss-of-function 
mutation has not been found in Caucasian populations. Instead, three different missense 
mutations in the Lp-PLA2 gene have been described in Caucasians21-24. Interestingly, 
one of these three missense mutations, A379V, results in a 2-fold decrease in the affinity 
of Lp-PLA2 for its substrate PAF in vitro22 and has been found to be associated with a 
lower risk for CHD in European populations23, 24.  Although there appears to be a 
relatively strong positive correlation between Lp-PLA2 mass and Lp-PLA2 activity in 



general Caucasian populations, this correlation has not been investigated in African 
Americans. 
 The purpose of this study is to investigate the association of Lp-PLA2 activity with 
risk of incident CHD and ischemic stroke in the biracial cohort of the ARIC study. We will 
measure both Lp-PLA2 activity and mass in the entire ARIC visit 4 cohort to determine 
the predictive power of Lp-PLA2 activity for future cardiovascular events and stroke in 
comparison to that of Lp-PLA2 mass.  
 
 
 
 
5. Main Hypothesis/Study Questions: 

  
 1) Are high plasma levels of Lp-PLA2 activity associated with increased risk for 

developing CHD events and ischemic stroke after adjustment for traditional risk factors 
and high-sensitivity C-reactive protein (hs-CRP) in Caucasians and African Americans? 
  

 2) Is the association between Lp-PLA2 activity and incident CHD and stroke influenced 
by gender, race, baseline LDL-cholesterol levels, or hypertension or diabetes status? 
  

 3) Is Lp-PLA2 activity or the “Lp-PLA2 mass/activity index” a stronger predictor of risk for 
incident CHD and stroke in Caucasians and African Americans than Lp-PLA2 mass? 
 
 
 
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). 
 
 
We are interested in a number of variables in the ARIC database including: 
 
Sociodemographics  Smoking status  Anthropometry 
Family medical history Alcohol consumption  Blood pressure 
Medical history   Physical activity  Medication use 
Lipid profile   Inflammatory markers  Diabetes status   
        
Incident cases of cardiovascular events and stroke occurring after ARIC V4 
 
 
After the lab measurements are transferred to the ARIC Coordinating Center (CC) the 
CC will look for potential problems, such as missing data, outliers, or replicate pairs with 
extreme differences, and will discuss these issues with the lab.  If remeasurements or 
corrections are needed, they will be transferred to the CC.  We will then assess lab 
repeatability, using both an intraclasss correlation coefficient and a coefficient of 
laboratory variation.  After applying any additional exclusions related to the particular 
analyte being studied, we will first implement a descriptive analysis, generally comparing 
cases with respect to non-cases with respect to several variables of interest, in particular 
the Lp-PLA2 being studied.  For analysis of the association between an analyte 



measured from Visit 4 frozen samples and incident CHD and stroke after visit 4, the 
main analysis tool will be the Cox proportional hazards survival model, modeling 
log(hazard) as a linear function of Lp-PLA2 and potential confounders and effect 
modifiers.  Separate analyses will be performed for CHD and stroke, as well as a 
combined endpoint.  A number of specific analyses will be included, such as analysis 
stratified by 1) gender, 2) race, 3) LDL cholesterol levels (above vs. below median level), 
4) hypertension status,5) diabetes status, and 6) metabolic syndrome status.  For these 
analyses, Lp-PLA2 mass and activity will be evaluated both as categorical variables 
(tertiles, quartiles or quintiles) and continuous variables. We will assess improvement in 
predictivity by using traditional risk factors, with and without LpPLA2  in specific analyses 
such as area under the ROC curve (AUC), net reclassification index (NRI), and IDI.  
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