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Abstract: Whole-body positron emission tomography (PET)–computed tomography (CT) imaging
performed for oncological purposes may provide additional parameters such as the coronary artery
calcium (CAC) and epicardial adipose tissue (EAT) volume with cost-effective prognostic information
in asymptomatic people beyond traditional cardiovascular risk factors. We evaluated the feasibility of
measuring the CAC score and EAT volume in cancer patients without known coronary artery disease
(CAD) referred to whole-body 18F-FDG PET–CT imaging, regardless of the main clinical problem. We
also investigated the potential relationships between traditional cardiovascular risk factors and CAC
with EAT volume. A total of 109 oncological patients without overt CAD underwent whole-body
PET–CT imaging with 18F-fluorodeoxyglucose (FDG). Unenhanced CT images were retrospectively
viewed for CAC and EAT measurements on a dedicated platform. Overall, the mean EAT volume
was 99 ± 49 cm3. Patients with a CAC score ≥ 1 were older than those with a CAC = 0 (p < 0.001)
and the prevalence of hypertension was higher in patients with detectable CAC as compared to
those without (p < 0.005). The EAT volume was higher in patients with CAC than in those without
(p < 0.001). For univariable age, body mass index (BMI), hypertension, and CAC were associated
with increasing EAT values (all p < 0.005). However, the correlation between the CAC score and EAT
volume was weak, and in multivariable analysis only age and BMI were independently associated
with increased EAT (both p < 0.001), suggesting that potential prognostic information on CAC and
EAT is not redundant. This study demonstrates the feasibility of a cost-effective assessment of CAC
scores and EAT volumes in oncological patients undergoing whole-body 18F-FDG PET–CT imaging,
enabling staging cancer disease and atherosclerotic burden by a single test already included in the
diagnostic work program, with optimization of the radiation dose and without additional costs.

Keywords: coronary artery disease; coronary artery calcium; epicardial adipose tissue; PET/CT imaging

1. Introduction

Since 1991, the risk of death from oncological reasons has declined continuously, with
an overall drop of 32% when compared to up-to-date rates [1]. On the other hand, while we
are assisting such a cancer-related death decline due to the refinement of both diagnostic
capabilities and therapeutic armamentarium, cardiovascular diseases currently remain
the main cause of death, and it is precisely oncological patients who are at a higher risk
of developing coronary artery disease (CAD) compared to the general population. This
finding is partially due to common CAD and cancer risk factors and partially related to
specific oncological therapeutic approaches such as thoracic external beam radiotherapy
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and chemotherapy, including anthracycline treatments [2,3]. Hence, in cancer patients,
especially in those with a high probability of long-term survival, it is important to assess
cardiovascular risk. The role of standard modifiable cardiovascular risk factors in deter-
mining CAD has been widely investigated [4–6]. On the other hand, imaging data may
contribute to improving CAD risk stratification. Coronary artery calcium (CAC) burden,
obtained using different methods including unenhanced computed tomography (CT), has
emerged as the most predictive single cardiovascular risk marker in asymptomatic persons,
capable of adding predictive information beyond traditional cardiovascular risk factors,
with cost effectiveness [7,8].

Available data from large population analysis studies are consistent with the concept
that CAC testing represents a reasonable option to risk stratify cardiovascular impairment
without increased costs [3,9]. On the other hand, a recent meta-analysis evaluated the incre-
mental benefit of adding CAC scoring to standard cardiovascular disease risk calculators,
considering six studies with a total of 1043 cardiovascular events among 17,961 partici-
pants [10]. Although the results indicated that CAC scoring provided some additional
discrimination beyond traditional risk assessment equations, with this improvement being
relatively consistent across the studies, the authors highlighted that this slight improve-
ment is often counterbalanced by the associated costs, incidental findings, and radiation
exposure, affirming that it is unclear which patients would truly benefit. There is also
growing evidence that the quantification of epicardial adipose tissue (EAT) by cardiac
imaging may play a significant role in CAD risk stratification in patients with suspected
atherosclerosis [11–15].

With regard to the oncological population, Lee et al. [16] suggested that the EAT area
on low-dose chest CT could be used to predict coronary atherosclerosis in an asymptomatic
population considered for lung cancer screening. The potential role of EAT as a biomarker of
cancer-related therapy cardiotoxicity has also been proposed [17]. A recent study evaluated
changes in the EAT in patients with follicular lymphoma treated with two therapeutic
approaches and with different potential cardiotoxicities and demonstrated that an EAT
increase may be a marker for the early detection of myocardial damage [18].

The purpose of the present study was to evaluate the feasibility of measuring, in a
cost-effective manner, CAC scores and EAT volumes in patients referred to whole-body
18F-FDG PET–CT imaging, regardless of the main clinical question. We also assessed
the association of cardiovascular risk factors and coronary calcium content with the EAT
volume obtained from whole-body positron emission tomography (PET)–CT imaging in
oncological patients without known CAD.

2. Materials and Methods
2.1. Study Population

From February 2022 to March 2023, 109 consecutive patients were enrolled. Only
patients undergoing whole-body PET–CT imaging with 18F-fluorodeoxyglucose (FDG), as
part of their diagnostic or follow-up program, for oncological reasons were included. The
following data were considered for exclusion criteria: previously diagnosed CAD including
a history of myocardial infarction (chest pain or equivalent symptom complex, positive
cardiac biomarkers, or typical electrocardiographic changes), of percutaneous coronary
intervention, or of coronary artery bypass grafting; severe valvular or congenital heart
disease; and the presence of implantable cardiac devices.

As part of the baseline examination, clinical information including traditional cardio-
vascular risk factors, current smoker status, hypercholesterolemia, diabetes mellitus, and
hypertension was collected. Current smoking was defined if patients had regularly smoked
(≥1 cigarette per day) within the past month before imaging. Hypercholesterolemia was de-
fined as having a previous diagnosis of the mentioned condition, previous or ongoing oral
low-density lipoprotein cholesterol (LDL-C) lowering treatment, an LDL-C concentration
of 3.5 mmol/L or higher, or a total cholesterol concentration of 5.5 mmol/L or higher at the
time of imaging. Diabetes (type 1 and type 2) was identified when patients demonstrated a
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previous diagnosis of diabetes or current glucose lowering therapy [19]. Hypertension was
defined as a blood pressure > 140/90 mm Hg or current anti-hypertensive therapy [20]. A
familiar history of premature CAD was noted in the case of a diagnosis of CAD in a first
degree relative prior to or at 55 years of age in men or 65 years in women [21]. Patients
reporting anginal symptoms were defined as symptomatic. Chest pain was classified as
non-anginal chest pain, atypical angina, or typical angina [22]. The review committee of
our institution approved this study, and all patients gave informed consent.

2.2. PET/CT Imaging

All patients were required to fast for at least 6 h prior to unenhanced PET/CT imaging,
and in all subjects included in this study blood glucose levels were <180 mg/dL at the
time of the 18F-FDG injection. 18F-FDG PET/CT unenhanced images were acquired using a
PET/CT Ingenuity TF (Philips Healthcare, Best, The Netherlands) 60 min after the tracer
administration (activity range 200–300 MBq, according to body weight) [23,24].

All examinations were performed in a three-dimensional mode. An emission scan was
completed, from the upper thigh to the base of the skull, in the caudocranial direction (4 min
for each bed position). Iterative image reconstruction was finalized with an ordered subset
expectation maximization algorithm (2 iterations, 28 subsets). A T 4-slice multi-detector
helical CT scanner was used (detector row configuration, 4 × 5 mm; pitch, 1.5; gantry
rotation speed, 0.8 s per revolution; table speed, 30 mm per gantry rotation; 140 kV and
80 mA). Using filtered back projection CT reconstructed images (Gaussian filter with 8 mm
full width at half maximum) to match the PET resolution, attenuation-corrected emission
data were attained. Transaxial, sagittal, and coronal images and co-registered images were
evaluated using Philips IntelliSpace Portal, Image and information management software
version 9.0 (Philips Medical Systems, Veenpluis, Best, The Netherlands). The co-registered
CT images were recovered and estimated with a dedicated workstation for post-processing
and analysis as previously illustrated [25].

The CT studies were analyzed by consensus from experienced nuclear medicine
physicians and radiologists blinded to the PET results. Calcium was defined as the presence
of at least 3 contiguous pixels with a density > 130 HU. The total calcium load in the coronary
arteries was measured based on the scoring algorithm proposed by Agatston et al. [26].
CAC scores were estimated separately for left anterior descending, left circumflex, and
right coronary arteries, and they were then summed to obtain a total CAC score. For
quantification of the EAT volume, the image processing started at the level of the pulmonary
trunk and ended at the level of the inferior diaphragmatic surface of the heart to manually
trace pericardial borders. The area outside the traced pericardium was excluded. An
attenuation range of between −30 and −190 HU was then set [27,28]. Lastly, the images
were checked and revised by operators to correct potential mistakes, and the total EAT
volume was provided [12,29].

2.3. Statistical Analysis

For statistical analysis purposes, categorical data are expressed as a percentage and
continuous data as the mean ± standard deviation. The χ2 test and two-sample t test were
used to evaluate the differences in the categorical and continuous variables, respectively.
The ln (CAC score +1) transformation was used to adjust for the rightward skew of the
data and to reduce heteroscedasticity. Statistical significance was considered in the case of
a p value < 0.05 (two-sided). In order to identify the variables associated with an increasing
EAT volume and CAC, univariable and multivariable linear regression analyses were
performed. Variables showing a p value < 0.05 in a univariable analysis were used to
provide a multivariable model. All the analyses were performed using STATA version 18.

3. Results

The study population comprised 109 subjects with ages ranging from 18 to 74 years.
Table 1 illustrates the main clinical indications for the PET/CT imaging test.
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Table 1. Main clinical indications for PET–CT imaging.

Tumor Patients (n = 109)

Hematological, n (%) 43 (39)
Urogenital, n (%) 22 (21)

Lung, n (%) 13 (12)
Breast, n (%) 8 (7)

Gastrointestinal, n (%) 7 (6)
Thyroid, n (%) 6 (6)

Melanoma, n (%) 3 (3)
Others, n (%) 7 (6)

The baseline demographic and clinical characteristics of the study population accord-
ing to CAC are illustrated in Table 2. In 38 (35%) patients, CAC was not detectable, and
in 71 (65%), the CAC score was ≥1 with a mean ln (CAC +1) of 2.7 ± 2.6. The mean CAC
score in patients with a CAC score ≥ 1 was 358 ± 743. Patients with a CAC score ≥ 1
were older than those without CAC (p < 0.001) and the prevalence of hypertension was
higher in patients with detectable CAC compared to those without (p < 0.005). Similarly,
patients with relevant coronary calcification (CAC score ≥ 160) were older than those with
non-relevant coronary calcification (68 ± 9 vs. 55 ± 16 years, p < 0.005), while the other
clinical characteristics did not differ between the two groups.

Table 2. Demographic data and clinical characteristics according to CAC.

All Patients
(n = 109)

Without CAC
(n = 38)

With CAC
(n = 71) p Value

Age (years) 58 ± 5 45 ± 17 64 ± 10 <0.001
Male gender, n (%) 53 (49) 19 (50) 37 (52) 0.83
Diabetes, n (%) 10 (9) 2 (5) 8 (11) 0.30
Hypertension, n (%) 47 (43) 9 (23) 38 (51) <0.005
Hypercholesterolemia, n (%) 18 (17) 4 (11) 14 (20) 0.22
Smoking, n (%) 34 (31) 9 (23) 25 (35) 0.22
Family history of CAD, n (%) 18 (17) 6 (16) 15 (21) 0.50
Body mass index (kg/m2) 26.0 ± 4.1 25.6 ± 4.5 25.6 ± 4.5 0.99

Values are expressed as mean value ± standard deviation, as number (percentage) of subjects; CAC, coronary
artery calcium; CAD, coronary artery disease.

In the overall population, the mean EAT value was 99 ± 49 cm3, and it was higher in
patients with CAC than in those without (110 ± 48 cm3 vs. 78 ± 43, p < 0.005). Within the
limits of free breathing imaging, no focal tracer uptake on the EAT volume was observed.

Forty-five patients (41%) were treated with chemotherapy and/or radiotherapy before
imaging. Of note, the ln (CAC +1) (2.8 ± 2.8 vs. 2.6 ± 2.5, p = 0.4) and EAT volume
(102 ± 51 cm3 vs. 97 ± 47 cm3, p = 0.6) were not different between patients who underwent
prior chemotherapy and/or radiotherapy and those who did not.

The findings of the univariable and multivariable linear regression analyses are de-
picted in Table 3. Age, body mass index (BMI), hypertension, and ln (CAC +1) were
significantly associated with increasing EAT values in the univariable analysis. In the
overall population, a significant relationship (R2 = 0.347, p < 0.001) between the ln (CAC +1)
and EAT volume was observed (Figure 1). However, when including clinical variables and
CAC in the multivariable model, only age and BMI were independently associated with
increasing EAT (R2 = 0.571, p < 0.001).



J. Cardiovasc. Dev. Dis. 2024, 11, 331 5 of 11

Table 3. Linear regression analysis for prediction of increasing EAT volume in overall population.

Univariable Analysis Multivariable Analysis

SE ß Coefficient p Value SE ß Coefficient p Value

Age 0.27 0.47 <0.001 0.32 0.45 <0.001
Male gender 9.3 −0.12 0.21

Body mass index 0.99 0.31 <0.001 0.9 0.06 <0.001
Diabetes 16.1 0.13 0.18

Hypertension 9.1 0.28 0.003 8.7 0.30 0.61
Hypercholesterolemia 12.4 0.17 0.70

Smoking 10 0.14 0.14
Family history of CAD 11.8 0.11 0.24

Ln(CAC +1) 1.67 0.35 <0.001 1.83 0.12 0.25

EAT, epicardial adipose tissue, CAD, coronary artery disease, CAC, coronary artery calcium.
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Figure 1. Correlation between epicardial adipose tissue (EAT) volume and coronary artery calcium
(CAC) score.

In the univariable analysis, age (p < 0.001) and hypertension (p < 0.005) were associated
with an increasing CAC score. In the multivariable model, only age was independently
associated with increasing CAC (p < 0.001).

The examples of a 20-year-old man with a diagnosis of Hodgkin’s lymphoma, with a
BMI of 21.8 and without risk factors, and an 80-year-old man with a diagnosis of colorectal
cancer, with a BMI of 30 and hypertension, are presented in Figures 2 and 3, respectively.
As shown, in the old obese patient with hypertension, high values in the CAC score and
EAT volume were measured, while in the young patient without risk factors, CAC was not
detectable and the EAT volume values were negligible.



J. Cardiovasc. Dev. Dis. 2024, 11, 331 6 of 11J. Cardiovasc. Dev. Dis. 2024, 11, x FOR PEER REVIEW  6  of  12 
 

 

 

Figure 2. Case example of a 20-year-old man with Hodgkin’s lymphoma. 

 

Figure 3. Case example of an 80-year-old man with colorectal cancer. 

4. Discussion 

The present study demonstrates for the first time the feasibility of the cost-effective 

evaluation of established markers of CAD, such as CAC scores and EAT, in patients with-

out overt CAD undergoing whole-body PET–CT imaging for oncological reasons while 

also exploring the association of EAT volume with traditional cardiac risk factors. From 

an overall population of 109 patients, the majority (65%) demonstrated detectable coro-

nary calcium. The role of CAC score measurements over cardiovascular risk factors has 

been established [30–32]. As expected, patients with detectable calcium burden were older 

than those without calcium. Starting from 50 years, age became the main cardiovascular 

risk factor due to the progressive accretion of atherosclerotic plaques over time [32,33]. 

Figure 2. Case example of a 20-year-old man with Hodgkin’s lymphoma.

J. Cardiovasc. Dev. Dis. 2024, 11, x FOR PEER REVIEW  6  of  12 
 

 

 

Figure 2. Case example of a 20-year-old man with Hodgkin’s lymphoma. 

 

Figure 3. Case example of an 80-year-old man with colorectal cancer. 

4. Discussion 

The present study demonstrates for the first time the feasibility of the cost-effective 

evaluation of established markers of CAD, such as CAC scores and EAT, in patients with-

out overt CAD undergoing whole-body PET–CT imaging for oncological reasons while 

also exploring the association of EAT volume with traditional cardiac risk factors. From 

an overall population of 109 patients, the majority (65%) demonstrated detectable coro-

nary calcium. The role of CAC score measurements over cardiovascular risk factors has 

been established [30–32]. As expected, patients with detectable calcium burden were older 

than those without calcium. Starting from 50 years, age became the main cardiovascular 

risk factor due to the progressive accretion of atherosclerotic plaques over time [32,33]. 

Figure 3. Case example of an 80-year-old man with colorectal cancer.

4. Discussion

The present study demonstrates for the first time the feasibility of the cost-effective
evaluation of established markers of CAD, such as CAC scores and EAT, in patients without
overt CAD undergoing whole-body PET–CT imaging for oncological reasons while also
exploring the association of EAT volume with traditional cardiac risk factors. From an
overall population of 109 patients, the majority (65%) demonstrated detectable coronary
calcium. The role of CAC score measurements over cardiovascular risk factors has been
established [30–32]. As expected, patients with detectable calcium burden were older than
those without calcium. Starting from 50 years, age became the main cardiovascular risk fac-
tor due to the progressive accretion of atherosclerotic plaques over time [32,33]. The role of
ageing in CAD development has been so widely demonstrated that novel concepts related
to coronary calcium accumulation have been considered. In particular, coronary vascular
age may be used as a surrogate for atherosclerotic burden [34]. Also, the higher prevalence
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of hypertension in patients with detectable CAC has been demonstrated [35–37]. Hence,
the incorporation of CAC measurements into all non-contrast chest examinations may
contribute to a significant jump forward in the early detection and treatment of CAD [29].
In our study population, age, BMI, hypertension, and CAC were associated with increasing
EAT values. A significant but moderate relationship between EAT volume and CAC has
been observed, with a large scattering. It is likely that a significantly larger patient cohort
would have resulted in higher correlation. However, when the clinical variables and CAC
were tested in a multivariable model, only age and BMI were independently associated
with increasing EAT, suggesting that if on one hand there is a strong interplay between
calcium burden and cardiac fat depot, on the other hand fat accumulation may have a
direct link with other cardiovascular risk factors regardless of calcium load development.
Therefore, even in cancer patients, the measurement of EAT volume does not seem re-
dundant with respect to the evaluation of the CAC score for the purpose of estimating
cardiovascular risk. Accordingly, our findings seem more relevant considering that EAT
may contribute to the development of coronary vascular dysfunction before CAC accu-
mulation [12]. The interplay between EAT and micro- and macro-vessel dysfunction has
been demonstrated [38,39]. A recent cross-sectional study demonstrated that EAT volume
was independently associated with CAC in a population of 409 patients with diabetes [40].
These latter findings are consistent with a previous investigation conducted on 127 patients
that showed a significant relationship between EAT volume and diabetes, BMI, waist cir-
cumference, cholesterol, HDL-cholesterol, triglyceride levels, and the presence of metabolic
syndrome [41]. On the other hand, EAT is at present attracting interest on the research
ground as an early biomarker of atherosclerosis [11,40]. With regard to cancer populations,
increasing EAT has recently been observed in breast cancer patients undergoing neoad-
juvant chemotherapy [42]. The potential to expand cardiovascular assessment through
whole-body unenhanced imaging using CT by evaluating both EAT volume and CAC
scores can lead to a significant enhancement in clinical practice. This assumption should
be read in light of the change in the natural history of oncological pathologies [43–45].
According to United States National Institute of Health [46], the amount of cancer survivors
is expected to upsurge by 24.4%, to 22.5 million, by 2032. This trend, coupled with evidence
indicating that cancer patients across all sites face an increased risk of cardiovascular death
compared to the general population [3,47–53], underscores the imperative for establishing
more streamlined cardiovascular care for cancer patients. This involves not only enhancing
multidisciplinary collaboration among specialists including oncologists, cardiologists, and
primary care physicians but also integrating diverse categories of information obtained
from comprehensive imaging examinations.

The potential utility of CAC and EAT evaluation should be taken into consideration to
stratify oncological patients referred to chemotherapy and/or radiotherapy at risk not only
of adverse cardiovascular events for atherosclerotic development but also for cardiotoxi-
city [54,55]. This is even more relevant in the case of both occurrences. Furthermore, the
potential to integrate CT with PET findings offers the possibility to look at metabolic data
also for cardiovascular evaluation. Indeed, it has been demonstrated that an increased
splenic 18F-FDG uptake is associated with cardiovascular events and the proinflammatory
remodeling of circulating leukocytes, suggesting the presence of a cardio-splenic axis [56].

Although different studies have proposed EAT and CAC as markers of cardiac toxicity
related to oncological therapy, in our population, these parameters were not different
between patients who underwent prior chemotherapy and/or radiotherapy and those
who did not. However, to deeply investigate the role of chemotherapy in the onset of
cardiovascular disease, EAT and CAC scores should both be tested using serial imaging in
a more homogeneous population.

Certain limitations of the present study should be acknowledged. Firstly, the retro-
spective nature of this single-center investigation contributes to the heterogeneous enrolled
population, compounded by a small sample size. Therefore, a study in a homogeneous
category of patients would have strengthened the value of the investigation. It should also
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be considered that 41% of our patients already received chemotherapy and/or radiotherapy
before the imaging test. In spite of this, when patients were tested regarding the differences
in CAC and EAT volumes according to previous chemotherapy, no statistical differences
were found between the groups. Patients were tested under fasting conditions that lead to
fatty acid metabolism activation, and ketosis was not measured. However, to our knowl-
edge, there are no studies testing potential EAT characteristics changes in CT images under
a fasting state. In addition, the CT imaging was performed without electrocardiographic
gating or triggering, and cardiac motion artifacts might have affected the evaluation of
the pericardium. The occurrence of cardiovascular events has not been considered in the
analysis. The inclusion of patients without documented cardiovascular diseases and the ab-
sence of prognostic data and cardiac imaging results may also impact patient management.
Furthermore, a control group of patients without cancer would have provided additional
data and empowered the value of the reported findings. There is clear evidence on the
prognostic role of EAT and CAC in patients with cardiovascular diseases [57,58]. However,
further studies linking EAT volume and CAC to cardiovascular outcomes in cancer patients
are needed. Finally, other risk factors should be considered as possible explanations for
increased BMIs and EAT and consequently CAC in older oncological patients. In particular,
sedentary lifestyles and a lack of physical activity, which are associated with unhealthy
habits and hypercaloric diets, are additional influencing factors, leading to an increase in
several chronic diseases such as high blood pressure, diabetes, obesity, and cholesterol,
among others.

There is still an open debate regarding the choice of the best parameter that may indi-
cate pathological adiposity [59]. Further studies are warranted to correlate the prevalence
of sedentary behavior with pathological obesity parameters including not only BMI but
also waist-to-hip ratio, EAT, and CAC in oncological patients with long life expectancies.
Moreover, even if age and BMI are easier to measure than EAT, patients’ assessments may
benefit from available data to provide a more holistic approach that looks at cancer and
cardiovascular disease at a single time.

5. Conclusions

This study shows the feasibility of assessing, in a cost-effective manner, CAC scores
and EAT volumes in patients referred to whole-body 18F-FDG PET–CT imaging, regardless
of the main clinical question. This approach may allow the evaluation, at the same time, of
cancer disease and atherosclerotic burden in a single test already included in the diagnostic
program of oncological patients with radiation dose optimization and without additional
costs. In the present investigation, increased age, hypertension, BMIs, and CAC scores are
associated with EAT in oncological patients without known CAD.
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24. Petranović Ovčariček, P.; Giovanella, L.; Carrió Gasset, I.; Hindié, E.; Huellner, M.W.; Luster, M.; Piccardo, A.; Weber, T.; Talbot,
J.N.; Verburg, F.A. The EANM practice guidelines for parathyroid imaging. Eur. J. Nucl. Med. Mol. Imaging 2021, 48, 2801–2822.
[CrossRef]

25. Megna, R.; Petretta, M.; Assante, R.; Zampella, E.; Nappi, C.; Gaudieri, V.; Mannarino, T.; D’Antonio, A.; Green, R.; Cantoni,
V.; et al. A Comparison among Different Machine Learning Pretest Approaches to Predict Stress-Induced Ischemia at PET/CT
Myocardial Perfusion Imaging. Comput. Math. Methods Med. 2021, 2021, 3551756. [CrossRef]

26. Agatston, A.S.; Janowitz, W.R.; Hildner, F.J.; Zusmer, N.R.; Viamonte, M.; Detrano, R. Quantification of coronary artery calcium
using ultrafast computed tomography. J. Am. Coll. Cardiol. 1990, 15, 827–832. [CrossRef]

27. Yoshizumi, T.; Nakamura, T.; Yamane, M.; Islam, A.H.; Menju, M.; Yamasaki, K.; Arai, T.; Kotani, K.; Funahashi, T.; Yamashita, S.;
et al. Abdominal Fat: Standardized Technique for Measurement at CT. Radiology 1999, 211, 283–286. [CrossRef]

28. Nardone, O.M.; Ponsiglione, A.; de Sire, R.; Calabrese, G.; Liuzzi, R.; Testa, A.; Guarino, A.D.; Olmo, O.; Rispo, A.; Camera,
L.; et al. Impact of Sarcopenia on Clinical Outcomes in a Cohort of Caucasian Active Crohn’s Disease Patients Undergoing
Multidetector CT-Enterography. Nutrients 2022, 14, 3460. [CrossRef]

29. Wang, T.D.; Lee, W.J.; Shih, F.Y.; Huang, C.H.; Chang, Y.C.; Chen, W.J.; Lee, Y.T.; Chen, M.F. Relations of Epicardial Adipose
Tissue Measured by Multidetector Computed Tomography to Components of the Metabolic Syndrome Are Region-Specific and
Independent of Anthropometric Indexes and Intraabdominal Visceral Fat. J. Clin. Endocrinol. Metab. 2009, 94, 662–669. [CrossRef]

30. Boccalini, S.; Teulade, M.; Paquet, E.; Si-Mohamed, S.; Rapallo, F.; Moreau-Triby, C.; Charrière, S.; Mewton, N.; Boussel, L.;
Bergerot, C.; et al. Silent myocardial infarction fatty scars detected by coronary calcium score CT scan in diabetic patients without
history of coronary heart disease. Eur. Radiol. 2024, 34, 214–225. [CrossRef]

31. Greenland, P.; LaBree, L.; Azen, S.P.; Doherty, T.M.; Detrano, R.C. Coronary Artery Calcium Score Combined With Framingham
Score for Risk Prediction in Asymptomatic Individuals. JAMA 2004, 291, 210–215. [CrossRef]

32. Acquah, I.; Cainzos-Achirica, M.; Taha, M.B.; Lahan, S.; Blaha, M.J.; Al-Kindi, S.G.; Khan, S.U.; Sharma, G.; Budoff, M.J.; Nasir,
K. Social disadvantage, coronary artery calcium, and their interplay in the prediction of atherosclerotic cardiovascular disease
events. Atherosclerosis 2024, 388, 117355. [CrossRef]

33. McClelland, R.L.; Nasir, K.; Budoff, M.; Blumenthal, R.S.; Kronmal, R.A. Arterial Age as a Function of Coronary Artery Calcium
(from the Multi-Ethnic Study of Atherosclerosis [MESA]). Am. J. Cardiol. 2009, 103, 59–63. [CrossRef]

34. Nappi, C.; Gaudieri, V.; Acampa, W.; Arumugam, P.; Assante, R.; Zampella, E.; Mannarino, T.; Mainolfi, C.G.; Imbriaco, M.;
Petretta, M.; et al. Coronary vascular age: An alternate means for predicting stress-induced myocardial ischemia in patients with
suspected coronary artery disease. J. Nucl. Cardiol. 2019, 26, 1348–1355. [CrossRef]

35. Jensen, S.M.; Prescott, E.I.B.; Abdulla, J. The prognostic value of coronary flow reserve in patients with non-obstructive coronary
artery disease and microvascular dysfunction: A systematic review and meta-analysis with focus on imaging modality and sex
difference. Int. J. Cardiovasc. Imaging 2023, 39, 2545–2556. [CrossRef]

36. Ahmed, A.I.; Saad, J.M.; Han, Y.; Malahfji, M.; Al-Mallah, M.H. Incremental prognostic value of positron emission tomography
derived left ventricular mass. J. Nucl. Cardiol. 2023, 30, 254–263. [CrossRef]
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