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4. Rationale:  
 

Atrial fibrillation (AF) is the most common sustained arrhythmic disorder and is 
associated with poor prognosis (1). The link between AF and valvular heart disease, is well 
known (2,3). However, large studies evaluating the prevalence and impact of the presence of AF 
in patients with MR (mitral regurgitation) and aortic stenosis (AS) remain sparse.  In a small 
study involving 360 patients with MR due to flail leaflets, almost half of the patients developed 
AF at 10 years and the presence of AF was independently associated with adverse cardiac events 
(4). Also, pre-operative AF in patients undergoing surgical mitral valve repair for degenerative 
MR had worse postoperative outcomes (5,6). MR and AS are the most common disorder in 
patients admitted with heart failure (HF). To our knowledge, studies investigating the prevalence 
of AF in functional MR and AS are limited. Therefore, we thought to use data from the ARIC 
community surveillance to investigate the prevalence of AF in patients admitted with HF and 
moderate to severe valvular disease on echocardiogram. Furthermore, we will also investigate 
the impact of AF on outcomes in these patients. 

 
5. Main Hypothesis/Study Questions: 
1. Among patients hospitalized with HF in the ARIC surveillance, what is the prevalence of AF? 
How does this prevalence differ in systolic and diastolic HF?  
2. How does the prevalence of AF differ among those with moderate to severe valvular disease 
(MR and AS) hospitalized with HF, stratified by systolic and diastolic HF? How does the 
prevalence of MR compare to that of all patients hospitalized with HF? How does the prevalence 
of AF in moderate to severe AF compare to that of those with mild or no degree of valvular 
disease? 
3.  In the community HF population with moderate to severe valvular disease (MR and AS), 
what are the differences in clinical characteristics between patients with AF and those without 
AF? We speculate that those with AF are sicker and at a later stage of valvular disease.  
4.  What is the impact of AF on length of stay, all-cause in-hospital, 28-day, and 1-year 
mortality? We hypothesize that mortality may be worse for those with AF, even after adjusting 
for confounders. 
5.  Among ARIC surveillance participants who were hospitalized with HF with moderate to 
severe MR and AS, what is the impact of AF on rate of readmissions?    
 
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 design: 
This study will be based on all HF hospitalizations from the ARIC community surveillance study 
till date. The study will be limited to those hospitalized for HF with information available on AF 
status. To evaluate the prevalence of AF in valvular disease admitted for HF, those with 
available echocardiographic data will be included. Those with missing valvular disease status 
will be excluded.    
 
Ascertainment of AF: by either of these 2 criteria 
  

http://www.sciencedirect.com.ezproxyhost.library.tmc.edu/science/article/pii/S0735109702019228?via%3Dihub#BIB10


1. Extracted history of AF by trained extractors from medical records which includes use of 
physician notes (variable 11b) 

2. ICD 9 coding for AF in discharge diagnosis (CHIA form, question 2a onwards) 
3. Sensitivity analysis will also be conducted from ECGs abstracted for which AF on ECG 

or Telemetry as a variable is captured (HFS form, Version C, variable 26c or 26c1) 
  
 
 
Key Variables of Interest: 

1. MR and AS in hospitalized HF.  
2. Heart failure specifics: left ventricular ejection fraction, acute decompensated heart 

failure (ADHF), heart failure with reduced ejection fraction (HFrEF), heart failure with 
preserved ejection fraction (HFpEF), and chronic stable heart failure (csHF) 

3. Demographics: Age, race and gender 
4. Comorbidities: Hypertension defined as ≥140/90 or taking antihypertensive medication, 

diabetes, COPD, renal failure, hyperlipidemia, coronary artery disease 
5. Other clinical characteristics: body mass index (BMI), smoking history and length 
6. History of valve surgery (variable HF 11e3) 

 
Outcomes and Data Analysis: 
 We will describe the prevalence of AF in patients hospitalized with HF and with MR and 
AS on echocardiogram sampled by the ARIC community surveillance study. AF will be 
ascertained as mentioned above. We will compare outcomes between the AF and the non-AF 
group. Length of hospital stay, in-hospital, 28-day, and 1-year mortality will be our longitudinal 
outcomes. We will also evaluate 30-day and 1-year rehospitalizations. 
 Analyses will be weighted by the sampling fraction and will account for the stratified 
sampling design. Analysis of variance and Rao-Scott chi-square tests will be used to compare 
demographic and clinical covariates. In-hospital, 28-day, and 1-year mortality will be assessed 
by multivariable logistic regression. Among community participants with hospitalized heart 
failure, number of re-hospitalizations over a 30-days and 1-year will be analyzed by 
multivariable Cox regression, using robust sandwich estimators to account for correlation 
between repeat events. Age-adjusted trends will be reported as average annual percent change by 
race and sex, using Poisson regression for first and recurrent hospitalization rates and using 
logistic regression for case fatality. Mean length of hospital stay contrasting AF to non-AF will 
be analyzed using multiple linear regression.  
 
   
 
Limitations and challenges: 
 With the available data, several limitations may be present within this study.  This study will 
be limited to patients with available echocardiography abstractions and with MR and AS on 
echocardiography. Patients may be counted more than once if they present to a hospital and are 
entered into a study multiple times over the years.  The echocardiography data is based on real-
world clinical reports, and is subject to variations in measurement and interpretation, as well as 



differences in imaging protocols, equipment, and sonographers. Finally, ascertainment of AF by 
the above used criteria has its own limitations. However, by utilizing extracted history of AF 
along with ICD coding should strengthen the evidence of presence of AF.   
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