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3. Timeline:

Analysis will begin immediately following proposal approval and the acquisition of genotype
data with the aim of completing analyses and a manuscript within 3 months of proposal approval.

4. Rationale:

Sickle cell trait (SCT), defined as heterozygosity for the sickle cell beta-globin gene (HbAS), has
traditionally been considered a benign carrier state that has persisted due to the protective effect
it imparts against severe falciparum malaria. Approximately 8-10% of African Americans are
carriers of this trait."? Despite a lack of high-quality longitudinal studies of individuals with



sickle cell trait, it is generally thought that carriers exhibit a normal lifespan. Several studies of
patients with sickle cell anemia (HbSS) have shown an association with abnormalities of cardiac
structure and function including increased atrial volumes, LV mass, pulmonary hypertension,
and bi-ventricular dilation®**° Despite the reasonably high prevalence of the HbAS trait amongst
African Americans there is a paucity of data on whether sickle cell trait is associated with
abnormalities of cardiac structure and function, or with incident heart failure.

We propose to examine the association of SCT with cardiac structural and functional changes, in
African American participants of the ARIC cohort. SCT trait genotyping has been funded by an
ancillary study, and we have been given permission by the ancillary study to use this variable.

5. Main Hypothesis/Study Questions:

We hypothesize that African Americans participants who are carriers of SCT will have more
abnormalities of cardiac structure including increased left ventricular mass and remodeling and
abnormal diastolic function, as well as abnormal right ventricular function and higher estimated
pulmonary arterial pressure than non-carriers (HbAA). We further hypothesize that sex may
modify these relationships.

Thus, our specific study aim is:

1. To examine the cross-sectional association between the presence of HbAS and variations
in cardiac structure and function.

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 and Inclusion/Exclusion Criteria: Our study will include African American
participants heterozygous for SCT (HbAS) or with normal beta-globin (HbAA) who underwent
echocardiography during Visit 5 (2011-2013) and have consented to the use of genetic material.
Participants with known or detected homozygosity for hemoglobin S, hemoglobin C, or
compound heterozygotes for hemoglobin S and C will be excluded.

Exposure variable: The presence of HbAS defined as heterozygosity for the hemoglobin S
allele (rs334).

Outcome variables:
The primary analysis will be to evaluate the association of SCT on the following parameters of
cardiac structure and function:
1. Left ventricular (LV) dimensions, volumes, and ejection fraction
2. Global LV systolic strain (longitudinal, circumferential, radial)
3. LV diastolic function
4. Left atrial volume
5. Right ventricular dimensions, volumes, ejection fraction
6. Estimated pulmonary artery systolic pressure.
Statistical Analysis:



Descriptive statistics of the study sample will be presented by the presence of HbAS compared to
HbAA. Continuous normally distributed data will be displayed as mean and standard deviation
values; continuous non-normally distributed data will be displayed as median and interquartile
range values. Categorical data will be reported as counts and percent frequencies. Categorical
variables will be compared via x2 or Fisher’s exact test, while continuous data will be compared
between groups via t-test or Wilcoxon rank sum as appropriate.

Univariate and multivariable linear or logistic regression analysis will be used to examine the
cross-sectional association of HbAS and echocardiographic characteristics at visit 5.
Adjustments for age, field center, height, weight, and clinical characteristics (traditional CV risk
factors like diabetes, hypertension, dyslipidemia, smoking status), alcohol use, COPD, asthma
will be performed. We will test for multiplicative effect modification of sickle cell trait by sex
using cross-product terms. A two-sided p-value of <0.05 will be considered statistically

significant.
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