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4. Rationale:  
 
 Peripheral arterial disease (PAD) is a common comorbidity in patients with heart failure. 
In a cross-sectional multicenter study of patients with heart failure with reduced ejection fraction 
(HFrEF), the overall prevalence of PAD (determined by ankle-brachial index) was reported to be 
17.1%. When stratified by race and ethnicity, prevalence of PAD was 25.9% for white patients, 
13.4 % for Hispanic patients, and 13.7% for black patients (1). The prevalence of PAD likely 
differs for patients with HFrEF vs. heart failure with preserved ejection fraction (HFpEF), 
particularly if the etiology of HFrEF is ischemic cardiomyopathy secondary to coronary disease. 
Data from NHANES suggests the prevalence of PAD in individuals with coronary disease is 
13% (2). Similarly, an association between PAD and coronary disease was reported in the 
Peripheral arterial disease detection, awareness, and treatment in primary care (PARTNERS) 
program, which examined prevalence of PAD in patients >70 years of age, or 50-69 years of age 
if smokers. PAD was detected in 1865 (29%). Overall, 13% of patients had PAD only, 16% had 
PAD and cardiovascular disease (CVD), 24% had CVD only (3). 
 In patients with heart failure, PAD has been associated with mortality and all-cause 
hospitalizations (4,5). However, no studies have examined the impact of PAD on recurrence of 
acute heart failure hospitalization. This is surprising, considering that PAD may be a contributing 
factor to heart failure (6-9). It is also uncertain whether outcomes of PAD in patients with acute 
decompensated heart failure (ADHF) differ by heart failure type, demographics, or comorbid 
conditions. We hypothesize that PAD is independently associated with recurrent acute heart 
failure admissions and death, and that its impact differs by heart failure type (HFrEF vs. HFpEF). 
We will also explore whether outcome of PAD differ by race, sex, or other comorbid conditions. 
To investigate this, we will examine heart failure surveillance data captured by the ARIC cohort 
study from 2005-2017.  
  
 
5. Main Hypothesis/Study Questions: 
 
1. What is the prevalence of diagnosed PAD among patients hospitalized with ADHF? 
 Does the association differ by HFpEF vs. HFrEF? 
 Does the association differ within demographic subgroups? 
 
2. Is concomitant PAD associated with recurring ADHF admissions? 
 Does the association differ by HFpEF vs. HFrEF? 
 Does the association differ within demographic subgroups? 
 Does the association differ by presence of other comorbid conditions? 
 
3. Is concomitant PAD associated with death in patients hospitalized with ADHF? 
 Does the association differ by HFpEF vs. HFrEF? 
 Does the association differ within demographic subgroups? 
 Does the association differ by presence of other comorbid conditions? 
 
 
 
 



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: 
ARIC cohort members hospitalized with definite or probable ADHF 2005–2017, with at least 
one year of follow up for subsequent ADHF readmissions or death.  
 
Exposure: 
Patients with or without concomitant peripheral vascular disease (HFAA11M). This variable was 
abstracted from the medical record and includes any mention of peripheral arterial disease, 
intermittent claudication, lower extremity arterial disease (LEAD), and history of peripheral 
arterial bypass surgery. Alternatively, discharge codes may be used to classify PAD in these 
patients as a sensitivity analysis. For hospitalizations after visit 5 (2011-2013), we will also 
consider a sensitivity analysis defining PAD by ABI measurements.   
 
Outcomes:  
Recurring admission for physician-adjudicated acute decompensated heart failure within 30-days 
and 1-year of the index hospitalization discharge date 
Death within 30-days and 1-year of the index hospitalization discharge date 
 
Analytical Plan 
 
- Each recurring ADHF readmission per patient will be counted within 30 days and 1 year of the 
index hospitalization discharge date 
 
-Crude incidence rates for ADHF readmissions, death, and composite will be calculated by 
summing all occurrences of the outcomes of interest, divided by the total amount of person-time 
at risk. Time at risk will be defined by the duration of time following discharge from the index 
hospitalization for ADHF, and will be truncated at either 30 days or 1 year 
 
-Hazard ratios of acute heart failure readmissions, death, or composite will analyzed using 
repeat-events Cox regression, with robust estimators accounting for within-subject correlation 
between recurring readmissions9. Models will be adjusted for demographics, year of admission, 
and comorbidities associated with peripheral arterial disease (such as diabetes, CKD, 
hypertension, coronary heart disease). 
 
-Separate models will be constructed among subgroups based on heart failure type, demographic 
group, and concomitant comorbidities. Statistical interaction will be tested by the multiplicative 
interaction of PAD with variables of interest (heart failure type, race, sex, and concomitant 
comorbidities) 
 
 
Limitations 
 
-Data are limited to availability in the medical record and abstraction priority 



 
-Diagnoses of peripheral vascular disease not verified or adjudicated by standardized ARIC 
physician review of the medical record. 
 
-Classification of HFrEF and HFpEF limited to patients with available inpatient 
echocardiography or a historical ejection fraction abstracted within 2 years prior to the 
hospitalization. 
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