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Dear Editor,

The epicardial adipose tissue (EAT) is a visceral fat deposit that covers up to 80% of the
heart surface and can constitute up to 20% of total cardiac mass. The EAT and myocardium
both originate from the splanchnic mesoderm, and due to their shared embryology have a
common blood supply with no fascia separating the EAT from the myocardium. In terms
of blood supply, ontogenetic origin and transcriptome, EAT differs from other visceral

and subcutaneous fat depots [1]. As a result of approximation and shared blood supply,

the EAT can have a direct (bidirectional) paracrine effect on the myocardium potentially
influencing cardiomyocyte function. The EAT is a dynamic and anatomically heterogeneous
organ secreting various hormones, growth factors, microRNAs (miRNAS), cytokines,
chemokines and extracellular vesicles invoking autocrine, endocrine, and paracrine actions
on the neighboring myocardium. In healthy conditions the EAT serves as a local energy
source releasing fatty acids to the myocardium, has diverse actions in comparison to
subcutaneous adipose tissue and plays an important role during embryogenesis. More than
400 genes have been identified unique to EAT and functional analysis of EAT reveal
transcriptomic signatures involving (1) extracellular matrix remodeling, (2) thrombosis and
(3) inflammation. In diseases associated with HFpEF, such as diabetes, coronary artery
disease, atrial fibrillation, and obesity, EAT volume increase and the precise inflammatory
properties of the EAT change. Epicardial fat samples in patients undergoing coronary artery
bypass grafting illustrate increased levels of IL-1b, IL-6, monocyte chemotactic protein-1,
and TNFa [2]. Similarly epicardial fat derived extracellular vesicles analysis in patients
with atrial fibrillation, show elevated levels of pro-inflammatory and pro-fibrotic cytokines
such as IL-1a, IL-6, TNF-a and IL-4 in comparison to patients without atrial fibrillation.
Injection of extracellular vesicles from patients with atrial fibrillation into the left ventricle
of mice induces pro-fibrotic myocardial alterations reminiscent of HFpEF [3]. Numerous
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studies have shown that HFpEF patients have higher EAT volumes in comparison to

weight and body mass index matched individuals [4,5]. These studies underscore that not
subcutaneous fat but EAT is associated with the development of HFpEF [6]. Next to altering
the loco-regional inflammatory portrait, increased EAT enhances the cardio-mechanical
pericardial restrain, hereby aggravating diastolic dysfunction through enhanced diastolic
ventricular interaction [7]. Indeed, hemodynamic evaluation during exercise shows that
increased EAT is associated with more profound hemodynamic derangements, including
greater elevation in cardiac filling pressures, more pronounced elevations in pulmonary
pressures, and greater pericardial restraint, culminating in poorer exercise capacity (Fig. 1).

Given these aggravating metabolic, inflammatory and mechanical properties of EAT, it begs
the question whether: (1) Is EAT an independent driver of disease and not just a marker of an
overall different metabolic state and (2) Can therapeutically targeting of the EAT potentially
benefit patients with HFpEF. While certain inflammatory condition such as nonalcoholic
fatty liver disease (NAFLD) might be associated with heart failure, there is currently no
direct evidence to support that selective inducement of NAFLD also induces heart failure.
Although injections of extracellular vesicles of the pathologic EAT into the myocardium
may induce myocardial changes reminiscent of HFpEF, it is unclear as to whether the EAT
in that setting is just a barometer of a metabolic state, or if selective intervention on the EAT
could also lessen myocardial alterations. Clearly more selective EAT interventional studies
are necessary. Interestingly, both exercise training and sodium glucose linked transporter 2
inhibitors (SGLT2-i) can improve the disease severity in HFpEF [8,9], but have also been
shown to reduce EAT. The effect of other agents on EAT in HFpEF are unknown. For
instance, glucagon-like peptide 1 receptor agonist can induce significant weight reduction
and EAT expresses glucagon-like peptide 1 receptor (GLP-1R) to a higher extent than
subcutaneous fat. Yet the effect of GLP-1R agonist on EAT remains conflicting. Metabolic
surgery including gastric bypass and sleeve gastrectomy can have a profound sustained
effect on reducing the EAT volume, which at the level of the myocardium are paralleled by a
reduction in left ventricular mass, a reduction in intra-myocardial fat deposits and enhanced
cardiac metabolism of branched chain amino acids, suggestive of enhanced TCA-cycle
influx and reduced lipotoxicity [10]. Clearly ongoing studies are necessary to determine
how certain therapies that affect EAT (such as exercise training, SGLT2-1 and metabolic
surgery) can affect metabolic and inflammatory alterations in the HFpEF myocardium.
Additionally, these studies question whether direct targeting of the EAT secretome can alter
the development of HFpEF or associated conditions such as atrial fibrillation.
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Fig. 1.
Overview of relation between EAT and HFpEF (Abbreviations: EAT - epicardial adipose

tissue; HFpEF = heart failure with preserved ejection fraction; AF = atrial fibrillation;
CAD = coronary artery disease; LVEDP = left ventricular end-diastolic pressure; PCWP =
pulmonary capillary wedge pressure; RAP = right atrial pressure.
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