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Abstraet

Abstract

Background: Several studies conducted in the last two decades have
identified cardiac risk factors for early mortality in sickle cell anemia (SCA)
including diastolic dysfunction and pulmonary hypertension. Most of these
studies are echocardiographic studies and have focused primarily on
pulmonary hypertension and pulmonary vascular pathology. The use of
cardiac magnetic resonance (CMR) has been limited to quantifying
myocardial iron in transfusion dependent SCA patients. More recently, CMR
studies in SCA have shed new light on myocardial tissue characteristics that
could be reflect cardiac pathology in SCA.

Aims: Our aim was to use of MRI T1 cardiac mapping to detect diffuse
myocardial fibrosis by measuring Extracellular volume fraction (ECV) in
patients with SCA.

Methods: Participants with SCA were enrolled in cross sectional CMR study
to characterize SCA-related cardiac fibrosis.

Results: Twenty patients with SCA (9 HbSS and 11 HbSBO-thalassemia)
were enrolled, their age ranging from 7 to 29 years; 55% were male and
median (IQR) of Hg S (%) was 63.5 (50.7-87.2). ECV and native T1 values
were increased in 14 (70%) patients with SCA indicating the presence of
diffuse myocardial fibrosis with equal distribution between patients with
HbSS and HbSB0- thalassemia. Significantly older age in patients with diffuse
myocardial fibrosis was observed (p=0.013) with no gender predilection.
There was no significant difference between patients who had cardiac fibrosis
and those who had not regarding median (IQR) of serum ferritin (ng/ml)
(1080 (107.3-1540), 1489 (950-1994) respectively) (P=0.375).Cardiac LV
guantitative iron assessment (T2* value) was less than 20 ms in 6 (30%)
patients indicating the presence of cardiac iron overload. ECV was
significantly associated with the number of acute transfusions (r = 0.618 and P
=.04) but no correlation was detected between ECV and Hg S %, serum
ferritin or cardiac MRI T2*values.

Conclusion: In this cohort of SCA patients, we found that diffuse myocardial
fibrosis was a common feature that appears to predate the development of
diastolic dysfunction. The inherent features of the cardiomyopathy of SCD
make CMR an excellent tool to study cardiac disease in SCD due to its ability
to detect and quantify myocardial tissue characteristics, without the need for
tissue biopsy, including T2* for iron deposition, T1 mapping for myocardial
fibrosis which allow for a better assessment of intrinsic myocardial changes
that may have functional and prognostic implications in SCD.

Keywords: Sickle anemia, Children, Cardiac CMR, Myocardial fibrosis




Fatroduetion

Introduction

Sickle cell anemia (SCA) results from a point mutation in
Dthe[?» globin gene and affects millions world-wide. It is
characterized- by production of the mutant hemoglobin S (HbS),
which polymerizes upon deoxygenation and distorts the shape of
RBCs, increasing their propensity to hemolysis and microvascular
occlusion. Recurrent cycles of HbS polymerization result in a host
of acute and chronic complications, including vaso-occlusive pain
crisis, chronic hemolytic anemia, and organ damage (Quinn et al.,
2004).

All body organs can be affected in sickle cell disease.
Mortality from cardiopulmonary causes has become the most
prevalent cause of death. While the specific etiology of cardiac
death remains unclear (Bakeer et al., 2016).

We recently demonstrated that diffuse myocardial fibrosis
iIs a common and novel mechanism of heart disease in sickle
cell anemia (SCA) that is strongly associated with diastolic
dysfunction. Diffuse myocardial fibrosis can be detected
noninvasively by cardiac magnetic resonance imaging (Quinn
etal., 2017).

Several studies conducted in the last two decades have
identified cardiac risk factors for early mortality in SCD
including diastolic dysfunction and pulmonary hypertension.




