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4. Rationale:

Anemia is a common comorbidity of heart failure, and has been associated with increased
mortality in cohort studies™?, clinical trials®*, administrative claims analyses®, and
hospital-selected registries®’. However, it remains unclear if the prevalence and outcomes
of anemia in heart failure patients differ by demographic subgroup and type of heart
failure. Understanding these disparities may help management of anemia and improve
outcomes for heart failure patients.

The surveillance of hospitalized HF events in the ARIC Communities provides a unique
opportunity to study population prevalence and outcomes of anemia in hospitalized heart
failure patients. This mitigates the possibility of selection bias that may occur with
alternate study designs, such as bias by hospital catchment, clinical trial inclusion criteria,
and consent to participation. Most heart failure cases captured by ARIC Surveillance
were validated, decreasing the likelihood of misclassification bias that may occur when
defining heart failure by administrative claims records.

We propose to describe the prevalence of anemia with systolic and diastolic heart failure,
and examine associations with age, race, and gender. We will also examine heart failure
management trends, as indicated by persistent, transient and new onset anemia at the time
of hospitalization, and associations with demographic variables. Finally, we will assess
the impact of anemia on progression of heart failure by examining the associations of
anemia with length of hospital stay, and mortality, defined as in-hospital, 28-day and 1
year mortality.

5. Main Hypothesis/Study Questions:

1. What is the prevalence of anemia in systolic and diastolic heart failure, and does the
prevalence differ by gender, age, and race?

2. Among those with hospitalized HF, what proportion of anemia is persistent, as
compared to new-onset, and how is this associated with gender, age, and race?

3. Among those with hospitalized HF, does presence of anemia influence hospital length
of stay, in-hospital mortality, and 1 year mortality, and are the outcomes influenced by
gender, age, and race?

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).

Data abstracted from heart failure medical records from 2005-onward from the ARIC
Community Surveillance will be used. Heart failure events that were classified as
definite or possible acute decompensated heart failure with_linkage to the National Death
Index (for case fatality) index will be used. Demographic and clinical variables will



include age, gender, race, heart failure type (HFpEF or HFrEF), length of hospital stay,
in-hospital, 28-day and 1 year mortality, anemia history, hospitalized hematocrit and
hemoglobin (worst and last), height, weight, creatinine (worst), history of renal disease
(dialysis), smoking, COPD, blood pressure, diabetes, history of coronary disease, ejection
fraction, medicines, edema, smoking, and health insurance status.

All analyses will be weighted by sampling fractions specific to each of the ARIC
Communities, accounting for population size, gender, and race.

Anemia will be defined by WHO guidelines (hemoglobin < 12 g/dL for women and < 13
g/dL for men, using the “worst” hemoglobin value from the hospitalization record.
Anemia will be categorized as “persistent” if the presence of anemia is determined by
both the worst and last hemoglobin values, and there is a positive history of anemia.
Anemia will be categorized as “transient” if the presence of anemia is determined by the
worst, but not the last hospitalized hemoglobin value. Anemia will be classified as “new-
onset” if the presence of anemia is determined by both the worst and last hemoglobin
values, and there is a negative history of anemia.

Continuous hemoglobin values will be stratified by covariates of interest (HF type,
gender, race, edema, kidney disease, smoking, and medication use) and mean values
compared by t testing (or Wilcoxon testing). The continuous relation between
hemoglobin and age, and hemoglobin and eGFR will be analyzed by simple regression.
After examining trends between continuous hemoglobin and covariates of interest,
further analyses of anemia severity and outcomes may be considered.

Hemoglobin will be categorized as either anemia or not anemia, and prevalence odds
ratios by HF type, gender, and race will be calculated. Anemia prevalence may be
stratified by covariates of interest, and compared by chi square testing. Next, anemia will
be categorized as either persistent, transient, or new onset, and prevalence odds ratios by
HF type, gender, and race will be calculated. Persistent anemia prevalence may be
stratified by covariates of interest, and compared by chi square testing.

Associations between anemia among HF patients and in-hospital mortality will be
examined by logistic regression, after controlling for factors thought to cause both the
exposure (anemia) and the outcome (mortality). Age, gender, race, and eGFR (calculated
from the worst creatinine and CKD-Epi formula) will be entered into the model, along
with medications, smoking, edema, other covariates previously cited in the literature.
Associations between anemia among HF patients and 28-day and 1 year mortality will be
examined by logistic regression, after controlling for confounders. Associations between
anemia and length of stay will be analyzed with linear regression, after controlling for
confounders.

Additional statistical analyses may be conducted, as needed.
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