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3.  Timeline: 
Data preparation and analysis will begin upon approval, and manuscript drafting will commence once suitable 
analytical models are finalized. 
Initial drafts will be circulated among writing group members within 4 months of proposal approval. 
 
4.  Background & Rationale: 
 
The adipokine angiopoietin-like 4 (ANGPTL4) is thought to regulate fatty acid transport among tissues by 
inhibiting lipoprotein lipase, a key enzyme in HDL-C and triglyceride metabolism 1-3.   Consistent with its 
suspected role, a recent cross-sectional analysis including white participants from the ARIC study showed a 
strong association between baseline triglyceride levels and the nonsynonymous sequence variant [E40K] in 
the ANGPTL4 gene 4.  Homozygous (K/K) and heterozygous carriers (E/K) of the mutation had significantly 
lower TG concentrations compared to their homozyogous wild type counterparts (E/E).  The influence of this 
polymorphism on longitudinal changes in TG has not yet been investigated.   
 
Changes in body weight predict changes in TG 5-8, but it is possible that the influence of body weight change 
on changes in TG concentration may be dampened in individuals with the ANGPTL4 [E40K] mutation. 
 
  
 
Therefore we plan to 1) characterize the longitudinal change in TG across ARIC exams stratified by ANGPTL4 
[E40K] genotype and 2) examine the potential interaction between longitudinal body weight change and 
ANGPTL4 [E40K] genotype with respect to longitudinal TG changes in white men and women in the 
Atherosclerosis Risk in Communities (ARIC) study.  
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5.  Hypotheses: 
 

1. ANGPTL4 [E40K] genotype will be associated with longitudinal changes in TG concentrations:  individuals 
with the wild type E/E genotype will experience a greater increase in TG over time compared with E/K and K/K 
genotypes. 
 
2. The relation between longitudinal changes in body weight and longitudinal changes in TG will be weaker in 
individuals with E/K and K/K genotypes compared to those with the E/E genotype.  
 
6.  Data: 
 
Participant exclusions: 

• Non-fasting 
• Non-white race (the ANGPTL4 [E40K] snp is very rare in blacks) 
• Diabetic at baseline (ADA fasting criteria) 
• Heavy alcohol consumption 
• Missing ANGPTL4 [E40K] genotype information 
• Lipid-lowering medication use 

 
Outcome: 

• Longitudinal changes in TG concentrations 
 

Exposures: 
• ANGPTL4 [E40K] genotype (E/K and K/K will be combined due to small number of K/K homozygotes) 
• Longitudinal change in body weight  

 
STATISTICAL ANALYSIS: 
SAS 9.1 will be used for all analyses. 
 

Due to anticipated skewed distribution of TG concentrations, values will be transformed to the natural log scale 
for analysis.   
 

A repeated measures ANOVA will be conducted using SAS PROC MIXED which allows for missing and 
correlated individual data.  Longitudinal change in TG concentration will be modeled with a genotype x exam 
interaction term, i.e., if the relationship between ANGPTL4 genotype and TG varies by exam (significant 
genotype*exam term), then genotype will be declared a significant predictor of longitudinal TG change.  A 
genotype-stratified, graphic or tabular display of TG concentrations across study exams will be used for 
presentation. 
 

A stratified analysis will be conducted to characterize the genotype-specific associations between longitudinal 
changes in body weight and longitudinal changes in TG, i.e., body weight (~4 observations per subject) x exam 
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interaction term.  We will verify the existence of the main effect of body weight change on TG change in our 
sample, but we anticipate it to be strong based on previous work in ARIC (Truesdale, Stevens & Cai AJE, 2007). 
 

The interaction between ANGPTL4 genotype and body weight change will be formally tested with a genotype x 
exam x body weight (~4 observations per subject) interaction term.  Because we recognize that it may be difficult to 
formally detect a statistically significant 3-way interaction, (despite that a true difference in the relation between 
body weight change and TG change may exist between ANGPTL4 E/E and E/K + K/K) we may also utilize a 
model which characterizes body weight change over time as simply the difference between exam 4 body 
weight and baseline body weight (exam 4 wt – baseline wt).   
Thus, the interaction would be tested with a genotype x body weight change 2-way interaction with the 
difference in TG between exam 4 and baseline (exam 4 TG – baseline TG) serving as the dependent variable 
of interest. 
 
 
CONFOUNDERS/MODEL COVARIATES: 
 
LONGITUDINAL TG CHANGE & GENOTYPE 
Model 1 unadjusted  
 

Model 2 center, age, gender, physical activity, total energy intake, alcohol intake, smoking, education, BMI  
 

LONGITUDINAL BODY WEIGHT CHANGE X GENOTYPE  LONGITUDINAL TG CHANGE 
(use Model 2) center, age, gender, physical activity, total energy intake, alcohol intake, smoking, education 

 
7.a.  Will the data be used for non-CVD analysis in this manuscript? No 
 
7.b.  NA 
 
8.a.  Will the DNA data be used in this manuscript? YES, and genotyping has been completed for the 
ANGPTL4 snp to be studied in this analysis. 
 
8.b.  Is the author aware that either DNA data distributed by the Coordninating Center must be used, or 
the file ICTDER02 must be used to exclude those with value RES_DNA = “No use/storage DNA”? Yes, 
the author is aware of this issue. 
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