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4. Rationale: Chronic inflammation has been previously linked to the etiology of 
cancer [1]. The evidence is strongest for colorectal cancer (CRC), the second most 
common cause of cancer death in adult Americans. It was shown that colonic 
inflammatory bowel disease, especially ulcerative colitis, is associated with increased risk 
for CRC whereas nonsteroidal anti-inflammatory drugs reduce the risk for colorectal 
cancer [2, 3]. Moreover, epidemiological studies observed positive associations between 
C-reactive protein (CRP) - non-specific marker of inflammation in the body and risk of 
CRC [4-6]. Finally, several studies investigated associations of other acute phase 
reactants such as white blood count (WBC), fibrinogen, and albumin with CRC incidence 
and mortality.  

Acute phase reactants markedly change their concentration in response to acute and 
chronic inflammation. When inflammation occurs, the levels of positive reactants, such 
as CRP, WBC, fibrinogen, Von Willebrand factor (VWF), and factor VIII increase, 
whereas concentration of albumin (negative reactant) decreases. Several epidemiological 
studies found that high WBC and fibrinogen are positively associated with all-site and 
cancer-specific mortality [7-12]. Few studies examined acute phase reactants other than 
CRP in relation to incident CRC. Two of them reported an increased risk of CRC related 
to high WBC [13, 14] and one study observed an inverse association between serum 
albumin concentrations and incident CRC [15].  

The ARIC dataset gives a great opportunity to prospectively examine inflammatory 
markers in relation to cancer because data about these biomarkers as well as information 
about potential confounders (aspirin, BMI, and smoking) were collected for all 
participants before cancer diagnoses. Our first aim is to investigate whether markers of 
systemic inflammatory response including CRP, WBC, fibrinogen, VWF, factor VIII, 
and albumin are associated with CRC.  

Our second aim is to examine whether high eosinophil count usually caused by 
allergic reactions is related to incident CRC. Several studies demonstrated that 
eosinophils are tumor-cytotoxic [16,17] and are correlated with better survival in CRC 
patients [18,19]. Upregulation of cytokines that stimulate eosinophilic infiltration has 
been observed in colon tissue of patients with atopic dermatitis [20]. Recently, we found 
an inverse association between history of allergies and risk of colorectal cancer among 
elderly women in Iowa Women’s Health Study [21]. So, we speculate that eosinophil 
count, which is an allergy marker, will be inversely associated with incident CRC.  

We also plan to examine associations of the inflammatory markers and eosinophil 
count with incident breast, lung, and prostate cancers. 
 
5. Main Hypothesis/Study Questions:  
1) Incident CRC is associated with positive acute phase reactants such as CRP, WBC, 
fibrinogen, VWF, and factor VIII, and is inversely associated with albumin – a negative 
acute-phase protein.  
2) Risk of CRC is inversely associated with eosinophil count. 
In addition, we will investigate relations of these biomarkers with breast, lung, and 
prostate cancers. 
 
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). 
Independent variables: WBC, fibrinogen, albumin, VWF, and factor VIII (all from 
Visit 1), CRP from Visit IV (all categorized into quartiles and continuous per 1 SD), and 
eosinophil count from Visit I (dichotomized at median). 
Dependent Variables: Incident colorectal cancer up to 2006, as well as incident breast, 
lung, and prostate cancers. Currently, 2014 cancer cases (1895 people) are available 
through 2000 including 194 colorectal, 378 breast, 282 lung, and 400 prostate cancer. 
Now we are contacting cancer registries to perform linkage to update cases through 2006. 
After the update, we expect to have 284 colorectal, 552 breast, 411 lung, and 584 prostate 
cancers. 
Confounders: age, sex, cigarette smoking, alcohol, family history of colorectal cancer, 
postmenopausal hormone use, aspirin/NSAID use, diabetes, hyperglycemia (fasting 
glucose 110 mg/dL), BMI, waist circumference, physical activity. 
Analysis Plan: Prospective cohort. We propose to use proportional hazard model to 
estimate the multivariate adjusted risk of incident CRC and other cancers in relation to 
inflammatory markers and eosinophil count and investigate whether these associations 
vary across smoking status, BMI, and NSAID use. In the analysis of eosinophil count, 
relative risks will be adjusted for total leukocyte count. 
 
Inclusion/Exclusion: inclusion: all ARIC visit 1 participants free of cancer; exclusion:  
participants with missing values of biomarkers 
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