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4. Rationale:  

 

Recent studies have suggested an increased risk of cancer in patients with AF (1-3). Shared risk 

factors and/or common systemic disease processes may explain this association. The elevated 

cancer risk has been demonstrated to persist beyond 1 year of AF diagnosis (3). However, these 

studies have limitations. The study by Guzetti et al. was a retrospective case-control study which 

does not allow reliable assessment of the temporality of the association between AF and cancer, 

given the potential latency of both diagnoses (1). The study by Ostenfeld et al. lacked an internal 

control group (2). Finally, the most recent study by Conen et al. was limited to female health 

professionals who were mostly white from the Women’s Health Study (3).  

 

Similarly, patients with cancers such as breast cancer and colorectal cancer have an increased 

risk of AF (2-9) and new-onset AF in patients with cancer is associated with an increased risk of 

short-term mortality (10). Inflammation may be the explanation for increased risk of AF in this 

population (11, 12). 

  

ARIC provides a unique opportunity to examine the bidirectional associations between AF and 

cancer in a large, biracial prospective cohort study of both men and women. A better 

understanding of these associations could provide more insights into pathophysiology, 

prevention and detection of cancer and AF. 

 

5. Main Hypothesis/Study Questions: 

 

Aim: To evaluate the association of incident AF with the risk of incident cancer, and the 

association of incident cancer with the risk of incident AF. 

 

Hypothesis: Incident AF will be significantly associated with an increased risk for cancer. 

Incident cancer will be significantly associated with an increased risk of AF. 

 

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). 

 

Study Population: We will include all participants from the baseline visit (V1). We will exclude 

those with missing covariates and missing ECG data. We will also exclude participants with 

prevalent AF and/or cancer (excluding non-melanoma skin cancers) at the baseline visit. 

 

AF Diagnosis – Exposure and outcome (separate analyses): 

Incident AF determined from resting ECGs obtained during 5 study examinations and hospital 

discharge codes. 

 

Cancer Diagnosis – Exposure and outcome (separate analyses): 

Incident cancer through 2011 identified by linkage to the state cancer registries of MD, MN, MS, 

and NC and supplemented by active surveillance of the cohort. 

Covariates: 

 



Age, sex, race, study center, educational level, smoking (never, former, current), pack-years of 

smoking, alcohol consumption (non-drinker, >0 to <2drinks/day, ≥2 drinks/day), physical 

activity (poor, intermediate, ideal), body mass index, hypertension, hypercholesterolemia, 

diabetes mellitus, and incident cardiovascular events (myocardial infarction, heart failure, and 

stroke). 

 

Statistical Analyses: 

 

Association of incident AF with the risk of incident cancer: 

 

Follow-up will be defined as time between the baseline exam until the date of cancer diagnosis, 

death, or end of follow-up, whichever occurs earlier.  We will use Cox proportional hazards 

models to estimate hazard ratios and 95% confidence intervals for the association of time-

dependent AF with incident cancer.  

 

Model 1: Age, sex, race, study center  

 

Model 2: Model 1 + educational level, smoking (never, former, current), pack-years of smoking, 

alcohol consumption (non-drinker, >0 to <2drinks/day, ≥2 drinks/day), physical activity (poor, 

intermediate, ideal), body mass index, hypertension, hypercholesterolemia, diabetes mellitus, and 

incident cardiovascular events (myocardial infarction, heart failure, and stroke). 

 

We will perform sex- and race-stratified analysis.  

 

We will assess association with all cancer, and specific types of cancers: lung, colorectal, breast, 

and prostate cancer. 

 

We will also perform analyses to test the association of AF with cancer at different lengths of 

follow-up after the diagnosis of AF (0-3 months, 3-12 months and beyond 12 months) to verify 

that a potential increased risk of cancer is not just due to ascertainment bias in patients newly 

diagnosed with AF. 

 

Association of incident cancer with the risk of incident AF: 

 

Follow-up will be defined as time between the baseline exam until the date of AF diagnosis, 

death, or end of follow-up, whichever occurs earlier.  We will use Cox proportional hazards 

models to estimate hazard ratios and 95% confidence intervals for the association of time-

dependent cancer with incident AF.  

 

Model 1: Age, sex, race, study center  

 

Model 2: Model 1 + educational level, smoking (never, former, current), pack-years of smoking, 

alcohol consumption (non-drinker, >0 to <2drinks/day, ≥2 drinks/day), physical activity (poor, 

intermediate, ideal), body mass index, use of hypertension medications, systolic blood pressure, 

diastolic blood pressure,  hypercholesterolemia, diabetes mellitus, and incident cardiovascular 

events (myocardial infarction, heart failure, and stroke). 



We will perform sex- and race-stratified analysis.  

 

We will also perform analyses to test the association of cancer with AF at different lengths of 

follow-up after the diagnosis of cancer (0-3 months, 3-12 months and beyond 12 months) to 

verify that a potential increased risk of AF is not just due to ascertainment bias in patients newly 

diagnosed with cancer. 
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