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4. Rationale:   
Inflammation, as reflected by elevated CRP or white blood count (WBC), is considered 
to be important in the etiology CHD.  A few population studies have suggested that CRP 
may also be associated with risk of heart failure, including CHS, Framingham, 



Rotterdam, MESA, and Health ABC (1-6).  In many cases this association was 
independent of prevalent or incident CHD.  CRP is known to be associated with 
hypertension and obesity, and inflammation accompanying these conditions could 
contribute to nonischemic heart failure.  While evidence for a link between CRP and 
heart failure is growing, to our knowledge, no population study has examined the 
association of WBC, another marker of inflammation, with incident heart failure.  A role 
for both WBCs and CRP is implicated by theories that the immune system is a modulator 
of myocyte injury (7).  
  
The recent addition of CRP to the ARIC visit 4 measurements allows us to examine 
whether CRP is associated with risk of subsequent heart failure in ARIC.  There are 
ample heart failure events in ARIC since visit 4 (n>850), which will provide adequate 
power for detecting a moderate association.  In addition, ARIC measured WBC at 
baseline, permitting a test of the hypothesis that WBC is associated with increased risk of 
heart failure. 
 
 
5. Main Hypothesis/Study Questions: 
 
1. CRP at visit 4 is associated positively and independently with incidence of heart failure 
after visit 4 
2. WBC at visit 1 is associated positively and independently with incidence of heart 
failure after visit 1 
 
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). 
 
Design: cohort 
Endpoint: heart failure incidence after exposure assessment date 
Exposures: visit 4 CRP; visit 1 WBC 
Main covariates: age, race, sex, center, BMI, waist, smoking, lipids, hypertension, 
diabetes, GFR, CHD prevalence and incidence, possibly PFT values 
 
Analysis:  Cox proportional hazards, with CRP and WBC modeled as a continuous 
variable and as quartiles.  Also look at high (e.g. >90%) biomarker levels vs. low.  
Separate analyses will be done for visit 1 WBC and visit 4 CRP.  Race specific analyses 
for WBC may be important because of lower WBC values in blacks than whites.  CHD 
will be a stratifying and/or time-dependent covariate.  We will also consider a few other 
less specific makers of inflammation (fibrinogen, albumin) as well, perhaps as an 
“inflammation score” as Bruce Duncan had done for diabetes papers and as others had 
done for heart failure (8). 
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