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Epicardial adipose tissue (EAT) is a unique visceral fat depot located between the 

myocardium and the visceral pericardium. In the absence of a separating fascial layer, it lies 

in direct contact with the underlying myocardial tissue and shares the coronary 

microcirculation.(1) Beyond providing mechanical protection and acting as a local energy 

reservoir, EAT exhibits a transcriptomic and secretory profile distinct from that of other 

adipose depots and has emerged as a metabolically active tissue with important 

cardiometabolic implications.(2) Under physiological conditions, EAT exerts cardioprotective

effects through fatty acid buffering, thermogenic activity, and secretion of anti-inflammatory 

adipokines. In contrast, in states of obesity and cardiometabolic dysfunction, EAT undergoes 

pathological remodelling characterized by adipocyte hypertrophy, immune cell infiltration, 

fibrosis, and a shift toward a pro-inflammatory and pro-fibrotic secretome.(3) Accumulating 

evidence implicates both quantitative expansion and qualitative alteration of EAT in the 

pathogenesis of coronary artery disease(4), atrial fibrillation(5), and heart failure with 

preserved or reduced ejection fraction(3,6). (Figure) Cardiac computed tomography (CT) and

magnetic resonance imaging provide high spatial resolution, enabling non-invasive 

quantification and phenotypic characterisation of EAT, while emerging artificial intelligence–

based segmentation techniques facilitate automated, high-throughput analysis.(5) As coronary

CT angiography is increasingly placed as a first-line investigation for anatomical assessment 

of coronary artery disease, concurrent evaluation of EAT offers an opportunity to capture the 

biological and cardiometabolic milieu surrounding the coronary arteries. Integrating EAT 

metrics into routine imaging workflows may therefore enhance cardiovascular risk 

stratification by providing complementary information beyond luminal stenosis and plaque 

morphology alone.(7)
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In this issue of JACC: Cardiovascular Imaging, Filtz et al (8) provide valuable insight 

into the temporal influence of EAT and coronary artery disease burden by analysing serial 

CCTA performed at an interval of  ≥2 years from the PARADIGM registry. Consistent with 

prior observations (4), higher baseline EAT volume was cross-sectionally associated with 

greater overall atherosclerotic plaque burden, particularly lipid-rich, noncalcified plaque 

components.(4) The present study extends these findings by demonstrating that elevated EAT 

volume is associated not only with baseline disease severity but also with accelerated plaque 

progression over time, which in turn leads to adverse clinical outcomes.(8) Individuals in the 

highest tertile of EAT volume exhibited significantly greater plaque progression, as well as 

rapid plaque progression defined as an annual increase in atheroma volume ≥1%. Although 

patients with rapid plaque progression were older and carried a higher burden of traditional 

cardiovascular risk factors, EAT volume remained independently associated with plaque 

progression after adjustment for age, sex, body mass index, and established risk factors. 

These findings highlight the contribution of residual cardiometabolic risk beyond 

conventional measures, and the translational value of EAT quantification in refining 

cardiovascular risk stratification.

To determine the clinical utility of EAT in risk prediction, it is essential to define the 

threshold at which EAT volume confers detrimental cardiovascular effects. Volumetric EAT 

values associated with adverse phenotypes vary widely across cohort studies. In studies 

measuring EAT volume from CCTA, patients with high-risk plaque characteristics 

consistently had higher EAT volumes, with a mean difference of approximately 10-40 cm³ 

compared with those without high-risk plaque, .(4) Several studies have identified 

discriminatory thresholds for atherosclerotic risk in the range of ~100–130 cm³ for the 

detection of high-risk plaque features or thin-cap fibroatheroma.(4) Similarly, volumetric 
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EAT has been linked to diastolic dysfunction, with patients exhibiting impaired relaxation 

demonstrating approximately 20-40 cm³ greater EAT volume than those with normal diastolic

function.(3,6) These findings suggest that EAT volumes exceeding roughly 100–130 cm³ may

reflect a maladaptive cardiometabolic milieu associated with both atherosclerotic 

vulnerability and myocardial dysfunction, though it is important to highlight that most studies

generally did not report indexed values to anthropometric measurements such as body surface

area (BSA). 

Furthermore, the relationship between EAT and cardiovascular disease may not be 

strictly linear. Notably, in populations with reduced left ventricular ejection fraction, lower 

EAT volumes have been observed compared with individuals with preserved systolic 

function, supporting the concept of an “EAT paradox”, whereby very low EAT volume in 

cachectic heart failure states may reflect adverse remodelling and poor prognosis.(9) Thus, 

both excessive and markedly reduced EAT volumes may carry clinical significance. Defining 

an optimal, perhaps sex-specific EAT range, appropriately indexed for BSA, that balances 

physiological and pathological effects remains an important unmet need. Establishing 

standardised optimal EAT volumetrics will be critical for facilitating clinical interpretation 

and integrating EAT quantification into cardiovascular risk stratification frameworks.

Beyond volumetric expansion, the interaction between EAT and the cardiovascular 

system is likely more complex than size alone. EAT undergoes qualitative remodelling 

characterized by immune cell infiltration, adipocyte hypertrophy, fibrosis, and shifts in its 

inflammatory and metabolic transcriptome, all of which may modulate local vascular biology

independently of total fat volume.(2) Experimental and translational work has demonstrated 

that inflammatory signalling within perivascular adipose tissue can alter its lipid content and 
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extracellular matrix composition, leading to measurable changes in CT attenuation that reflect

underlying biological activity rather than simple adiposity.(10,11) Importantly, these 

attenuation changes are spatially heterogeneous and closely linked to focal coronary 

inflammation at the tissue–vessel interface, supporting the concept that local fat phenotype, 

not just quantity, contributes to atherosclerosis.

Nevertheless, global EAT density, as assessed by mean CT attenuation in the present 

study, was not significantly associated with baseline plaque burden or subsequent plaque 

progression. One potential explanation is that averaged EAT attenuation may dilute spatially 

relevant inflammatory signals. While pericoronary adipose tissue attenuation has been shown 

to reflect localized inflammatory activity adjacent to the coronary wall, whole-depot EAT 

density represents a composite measurement across heterogeneous regions and may therefore 

lack sensitivity to detect focal metabolic activation. It is plausible that region-specific 

inflammatory remodelling was not adequately captured by global mean attenuation values. 

Advanced imaging approaches such as radiomic texture analysis may provide a more 

granular assessment of EAT microarchitecture, potentially offering indirect insight into its 

proteomic and secretory phenotype and improving the characterisation of biologically active 

epicardial fat beyond simple volumetric or density metrics.(11)

In summary, Filtz et al. demonstrate that greater EAT volume is independently 

associated with accelerated coronary plaque progression and adverse clinical outcomes. 

Emerging therapies, including glucagon-like peptide-1 receptor agonists (GLP-1RAs) and 

sodium–glucose co-transporter 2 (SGLT2) inhibitors, have been shown to favourably alter 

EAT volume and inflammatory phenotype.(9,12) This reinforces the prospect that EAT 

represents a potentially modifiable component of residual cardiometabolic risk. Together, the 
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present study supports a precision-based approach in which quantification and phenotyping 

of EAT could guide personalised strategies to address residual cardiometabolic risk and 

potentially attenuate progression of coronary atherosclerosis through targeted modulation of 

epicardial fat in cardiometabolic disease. 
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Figure: Influence of epicardial adipose tissue on cardiovascular disease. 
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