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Abstract

Background: Coronavirus disease 2019 (COVID-19) and obesity
remain pressing global health concerns. Identifying predictors of se-
vere disease is of particular importance. Pericardial fat tissue (PFT)
is a known source of metainflammation due to its secretion of adi-
pocytokines and inflammatory mediators. Moreover, cytokine storm
plays a major role in COVID-19-related mortality. This study aimed
to investigate the association between preexisting PFT volume and
inflammatory markers in patients with COVID-19.

Methods: The study included 290 hospitalized patients with con-
firmed COVID-19 infection. Based on PFT volume (above or below
3.45 cm?), patients were divided into two groups: with and without
pericardial obesity (PO), consisting of 132 and 158 individuals, re-
spectively. Clinical, laboratory, and imaging data were analyzed. Sta-
tistical analysis was performed in Statistica 12.0.

Results: Significant intergroup differences were observed in the PO
group for the following variables: male sex (P < 0.001), body mass
index (BMI) (P < 0.001), obesity (P < 0.001), and history of diabetes
mellitus (P = 0.003). No significant differences were found in lung
computed tomography (CT) severity scores. However, patients with
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PO showed significantly lower oxygen saturation (SpO,) levels (P =
0.014) and a higher frequency of SpO, < 93% (P = 0.012). Ferritin
levels were significantly higher in the PO group (median 440 (274.00
- 552.70) vs. 292.55 (156.00 - 521.50), P = 0.010). Linear correla-
tion analysis revealed a positive association between PFT volume and
age, BMI, glucose, ferritin, C-reactive protein, and D-dimer levels,
and a negative correlation with oxygen saturation. Multivariate lo-
gistic regression confirmed an independent association between PFT
volume and SpO, < 93%. Receiver operating characteristic (ROC)
analysis identified a threshold PFT volume of 3.45 cm? for predicting
increased risk of severe COVID-19 (SpO, < 93%), with sensitivity of
66.7%, specificity of 65.0%, and area under the curve (AUC) of 0.710
(95% confidence interval (CI): 0.551 - 0.868, P <0.001).

Conclusions: Our data suggest that a PFT volume greater than 3.45
cm? is a potential predictor of severe COVID-19.

Keywords: COVID-19; SARS-CoV-2 infection; Obesity; Pericardial
fat tissue; Inflammation

Introduction

Obesity is one of the most common non-communicable dis-
eases and a major risk factor for cardiovascular disease and
metabolic disorders. More than one billion people > 5 years
old are obese, 16% of adults aged > 18 years are obese, and
43% are overweight [1]. The population of most countries
tends to increase their body weight [2]. Subjects with obesity
are at increased risk of development and severe course of vari-
ous infectious diseases [3], which is confirmed by the coro-
navirus pandemic of 2020 - 2023 (coronavirus disease 2019
(COVID-19)), caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Several meta-analyses have
demonstrated that obesity is associated with a more severe
course of COVID-19 and increased mortality [4]. A meta-anal-
ysis by Singh et al, which included 167 studies and a total of
3,140,413 patients, demonstrated that obesity is a significant
predictor of severe COVID-19 and related mortality. Its impact
was comparable to other major risk factors such as chronic
pulmonary diseases, diabetes mellitus (DM), older age, arterial
hypertension (AH), and cardiovascular diseases (CVDs) [5].
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Several authors have shown that obesity is linked to both
CVD and COVID-19 through metainflammation [6, 7]. Patho-
logical adipose tissue remodeling in obesity results in activa-
tion of adipocytokines and pro-inflammatory cytokines secre-
tions, such as interleukin-6 (IL-6), tumor necrosis factor-a
(TNF-a)), monocyte chemoattractant protein-1 (MCP-1), C-
reactive protein (CRP), serum amyloid A protein, and others.
In subjects with obesity, metainflammation also intensifies
dysregulation of the renin-angiotensin-aldosterone system,
endothelial dysfunction, and hypercoagulation, which are key
mechanisms for COVID-19 development [7].

Along with general obesity, the role of ectopic adipose tis-
sues has been actively studied in recent years. Visceral fat dep-
osition can be observed even in the absence of general obesity
[8]. Visceral adipose tissue (VAT) around the heart (epicardial
fat tissue (EFT) and pericardial fat tissue (PFT)) plays an im-
portant role in the development of cardiometabolic disorders
[9, 10], CVD [11, 12], and systemic inflammation [13]. Thus,
a meta-analysis of 83 studies including 73,934 patients showed
a significant influence of PFT on the development of coronary
artery disease, ventricular dysfunction, heart failure, atrial fi-
brillation, and major adverse cardiac events [12].

The role of ectopic adipose tissue in COVID-19 is poorly
understood. In a cross-sectional study of 364 patients with
COVID-19, Su et al described that EFT contributes to the risk
of myocardial injury [14]. The association of EFT with severe
COVID-19 and mortality was identified in a Mexican cohort
study by Mehta et al, independent of age, sex, and BMI [15].

Nowadays, the clinical picture of COVID-19 has under-
gone significant changes. It has become less severe. However,
the disease is still a threat, as evidenced by the number of hos-
pitalizations associated with its severe course. According to the
World Health Organization, the worldwide number of deaths
from COVID-19 continues to grow, with a total of 7 million
100 thousand recorded by April 2025 [16]. The timely assess-
ment of the severity and prognosis of COVID-19 remains cru-
cial, as it is vital for choosing an appropriate treatment strategy
for patients. Furthermore, COVID-19 can be considered a spe-
cial model of the acute infectious process caused by various
pathogens. Pandemic data on general biological patterns of
acute inflammatory processes can then be used for further pre-
diction of the host and the microorganism interactions. Thus,
the objective of our study was to investigate the association
between the preexisting PFT volume and the severity of the
COVID-19, as well as to evaluate its potential use as a predic-
tor of adverse COVID-19 outcomes in the Russian population.

Materials and Methods

A retrospective cohort single-center study was conducted on
patients with COVID-19 at the COVID hospital and the De-
partment of Internal Diseases of the University Clinical Hos-
pital No. 4 of Sechenov University from April 2020 to April
2022.

This study was conducted in accordance with the princi-
ples of the Declaration of Helsinki and the requirements of the
Federal Law “On Personal Data” of 27.07.2006 No. 152-FL.

All the patients signed a written informed consent to their par-
ticipation in the study and further analysis of the data obtained
during the study. The study was approved by the local ethical
committee of Sechenov University (protocol number 01-22
dated 20.01.2022).

The inclusion criteria were age > 18 years with COVID-19
and a signed informed consent to participate in the study. The
diagnosis was verified by detection of SARS-CoV-2 RNA in
nasopharyngeal swabs by polymerase chain reaction (PCR)
and based on lung changes on multi-slice spiral computed to-
mography (CT). Exclusion criteria were acute coronary syn-
drome, acute cerebrovascular accident, pulmonary embolism,
severe liver or kidney pathology (glomerular filtration rate
(GFR) < 15 mL/min/1.73 m?), severe anemia, and cancer.

History of the present illness, comorbid conditions and
medications, clinical symptoms, physical examination, labo-
ratory, and instrumental data were analyzed. The data were
obtained at the time of initial assessment at hospital admis-
sion. Patients included in our study did not take glucagon-like
peptide 1 (GLP-1) agonist and pioglitazone. The severity of
the SARS-CoV-2 was assessed in accordance with the tem-
porary guidelines of the Russian Ministry of Health. Criteria
for severe COVID-19 included respiratory rate (RR) > 30/
min, blood oxygen saturation (SpO,) < 93%, signs of unstable
hemodynamics with systolic blood pressure (SBP) < 90 and/or
diastolic blood pressure (DBP) < 60 mm Hg [17], which meet
international criteria for the severity of COVID-19 [18].

PFT volume was assessed by CT according to the visceral
and ectopic fat, atherosclerosis, and cardiometabolic disease: a
position statement. This method is considered one of the tools
for assessing ectopic chest depots [8]. The chest CT was per-
formed in spiral mode on a Toshiba Aquilion Prime CT scan-
ner using a standardized protocol. The tube voltage was set to
120 kV and the automatic tube current selection in the range
from 100 to 500 mA, with 1 mm slice thickness. The PFT vol-
ume was calculated semi-automatically on a single slice at the
level of the anterior segment of the fifth intercostal space with
contouring images of adipose tissue around the heart and fur-
ther calculation using specialized software - QCT Pro Tissue
Composition Module (Mindways Software, Inc., USA). The
scanner was calibrated by a special phantom. The extent of
pulmonary impairment was evaluated based on the established
categorization according to the results of multi-slice spiral CT
of the chest: CTO denotes the nonexistence of inflammation
foci and infiltrates; CT1 signifies the manifestation of viral
pneumonia symptoms, involving up to a quarter of the pul-
monary tissue; CT2 corresponds to the breadth of lung impair-
ment ranging from 25% to 50%; CT3 relates to the pulmonary
tissue damage spanning from 50% to 75%; CT4 represents in-
jury to over 75% of the pulmonary tissue.

Statistical processing was carried out using Statistica
12.0 (StatSoft Inc.) and SPSS 20.0 (IBM). The continuous
variable was examined for normality of distribution using the
Kolmogorov-Smirnov test. The data are expressed as mean
and standard deviation (M * o) in case of normal distribution,
as median, and interquartile range (Me (Q25 - Q75)) in non-
parametric distribution, and as percentage for categorical and
qualitative variables. The comparison of continuous variables
was performed using parametric (Student’s z-criterion) and
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Table 1. Main Demographic and Clinical Characteristics of Patients with COVID-19

Severe COVID-19 (n = 133) Moderate COVID-19 (n = 163) P

Age, years 63.75+12.94 58.88 £ 14.55 0.003*
Sex, male/female, n (%) 67 (50.38)/66 (49.62) 74 (45.40)/89 (54.60) 0.394
Weight, kg 86.00 (75.00 - 100.00) 80.50 (73.00 - 90.00) 0.007*
BMI, kg/m? 30.76 (26.28 - 34.26) 28.17 (25.40 - 31.62) 0.006*
Obesity, n (%) 60 (45.11) 57 (34.97) 0.083
AH, n (%) 70 (52.63) 65 (39.88) <0.001*
T2DM, n (%) 24 (18.05) 18 (11.04) 0.035
Smoking, n (%) 13 (9.77) 18 (11.04) 0.663
RR, breaths/min 24.00 (22.00 - 24.00) 22.00 (21.00 - 22.00) <0.001*
Heart rate, /min 89.00 (80.00 - 90.00) 82.50 (75.00 - 92.00) 0.021*
SBP, mm Hg 120.00 (120.00 - 130.00) 120.00 (120.00 - 130.00) 0.799
DBP, mm Hg 80.00 (74.00 - 80.00) 80.00 (70.00 - 80.00) 0.342
SpO,, % 92.00 (90.00 - 92.00) 96.00 (95.00 - 97.00) <0.001%*
PFT, cm? 3.30 (2.40 - 4.10) 2.75 (2.00 - 3.60) 0.003*
EF, % 61.00 (59.00 - 63.00) 62.00 (61.00 - 63.00) 0.026*
PASP, mm Hg 26.00 (22.00 - 32.00) 26.00 (22.00 - 29.00) 0.352
CRP 62.20 (19.80 - 125.51) 21.40 (7.91 - 68.00) <0.001%*
Ferritin, ng/mL 443.05 (262.20 - 648.00) 322.50 (156.00 - 521.00) 0.008%*
Albumin, g/L 37.10 (34.50 - 40.00) 40.80 (38.70 - 44.00) <0.001%*
Creatinine, pmol/L 92.33 (79.00 - 114.89) 89.33 (78.50 - 101.20) 0.089
Total cholesterol, mmol/L 436 (3.61-5.21) 4.87 (4.08 - 5.69) 0.004*
Glucose, mmol/L 6.30 (5.50 - 8.08) 6.06 (5.37 - 6.70) 0.046*
D-dimer, mg/mL 0.92 (0.42-3.31) 0.58 (0.32-1.37) 0.008*

*P < 0.05. AH: arterial hypertension; BMI: body mass index; COVID-19: coronavirus disease 2019; CRP: C-reactive protein; DBP: diastolic blood
pressure; EF: ejection fraction; PASP: pulmonary artery systolic pressure; PFT: pericardial fat tissue; RR: respiration rate; SBP: systolic blood pres-

sure; SpO,: oxygen saturation; T2DM: type 2 diabetes mellitus.

nonparametric (Mann-Whitney) criteria. To compare the cat-
egorical variables of two independent groups, the x> test was
used. The relationship between the variables was evaluated in
all participants using Spearman’s rank correlation coefficient
(r). To assess the diagnostic significance of indicators for se-
vere course of COVID-19, regression analysis was performed
with further construction of receiver operating characteristic
(ROC) curves. The area under the ROC curve was used to de-
termine the predictive ability of the factors, with calculation
of the area under the curve (AUC) with 95% confidence in-
terval (CI), sensitivity, specificity (using Youden’s index), and
determination of the optimal classification threshold (cut-off
point). The prognostic value of the marker was considered sta-
tistically significant if the lower bound of the 95% CI for the
AUC exceeded 0.5 and the P-value was < 0.05.

Results

A total of 296 patients were enrolled in the study: 141 men and
155 women, with a mean age of 61.07 £ 14.04 years. Based

on the severity of COVID-19, the cohort was divided into two
groups. The clinical and demographic characteristics of the
study groups are presented in Table 1.

Comparative analysis of COVID-19 severity groups re-
vealed that patients with severe disease were significantly
older (P =0.003) and had higher RR (P < 0.001), body weight
(P =0.007), BMI (P = 0.006), and PFT volume (P = 0.003).
This group also demonstrated higher comorbidity rates, with
statistically significant greater prevalence of AH (P = 0.001)
and type 2 diabetes mellitus type (T2DM) (P = 0.035).

Patients with severe COVID-19 had significantly higher
levels of key systemic inflammation markers: CRP, ferritin,
and D-dimer, along with significantly lower serum albumin
levels.

Chest CT scans at the admission revealed that the severe
COVID-19 group had a statistically higher frequency of more
advanced pulmonary injury: CT1 was present in 14.29% com-
pared to 36.81% in the moderate group, CT2 in 47.37% and
51.53%, CT3 in 34.59% and 7.98%, and CT4 in 3.75% and
3.68%, respectively (32 =27.574, P < 0.001).

Correlation analysis was performed to identify the rela-
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Age BMI RR Sp02 PFT PASP Glu Albumine TCh Ferritine CRP D-dimer
oo -0.01 0.16* -0.22* 0.15* 0.52% 0.15* -0.27* -0.16* -0.05 0.21* 0.32*
BMI  [R00 0.18* -0.18* 0.44* 0.13 0.11 -0.05 0.06 0.07 0.01 0.23*
RR 0.11 0.05 0.14* -0.21% -0.12 0.09 0.22* 0.16*
SpO2 -0.20* -0.09 -0.17* 0.38* 0.18* -0.16* -0.19*
PFT 0.08 0.19* 0.01 -0.08 0.25* 0.18* 0.17*
PASP oo o.16* -0.23* -0.10 0.02 0.14* 0.25*
Glu -0.18* 0.01 0.21* 0.25* 0.14*
Albumine [to0 | o016 0.17
TCh oo 0.04 -0.20% -0.17*
Ferritin oo 0.22¢ 0.13
CRP [Foom o.38*
D-dimer

Figure 1. Associations of Visceral Adipose Tissue Volume With Disease Severity Markers in COVID-19 Patients. *P < 0.05.
A heatmap color scale was used to visually represent correlation magnitudes. BMI: body mass index; COVID-19: coronavirus
disease 2019; CRP: C-reactive protein; DBP: diastolic blood pressure; Glu: glucose; HR: heart rate; PASP: pulmonary artery
systolic pressure; PFT: pericardial fat tissue; RR: respiratory rate; SBP: systolic blood pressure; SpO,: oxygen saturation; TCh:

total cholesterol.

tionship between PFT volume and markers of systemic inflam-
mation and metabolic disorders (Fig. 1). Significant positive
correlations were obtained between PFT volume and age,
markers of inflammation (CRP, D-dimer, ferritin), and meta-
bolic parameters (BMI and blood glucose); a negative correla-
tion was observed between PFT volume and SpO,.

Based on our results, an attempt to assess the predictive
significance of PFT volume determined at the time of patient
admission in relation to the severity of COVID-19 was made.
We constructed four sequential logistic regression models to
evaluate their predictive significance regarding COVID-19
severity. It should be noted that the models included factors
that significantly correlated with markers of COVID-19 se-
verity, both according to our results and literature data [19].
Model 1 included only PFT volume, model 2 combined it with
age, model 3 included additional factors such as AH, blood
glucose, and total cholesterol, while model 4 incorporated al-
bumin levels, CRP, and D-dimer. The significant association
of PFT volume with COVID-19 severity was demonstrated
in the single-factor model, as well as in all multifactor mod-
els. The association between PFT volume and the severity of
COVID-19 remained after adjusting for age, levels of glucose,
total cholesterol, albumin, CRP, D-dimer, serum ferritin, and
the presence of AH (Table 2). These data indicate the inde-

Table 2. PFT Volume as a Predictor of COVID-19 Disease Severity

pendent predictive significance of PFT volume. The AUC for
model 4 was 0.859 (Fig. 2).

We analyzed the sensitivity and specificity of PFT volume
as a predictor of COVID-19 severity, and an ROC analysis was
conducted, calculating the threshold value of PFT volume. The
threshold was determined to be 3.60 ¢cm? (sensitivity 63.2%,
specificity 68.4%, AUC = 0.680 (0.509 -0.851), P < 0.001).
Exceeding this value, regardless of age, presence of AH, lev-
els of glucose, total cholesterol, albumin, CRP, ferritin, and
D-dimer in the blood, may be associated with an increased risk
of more severe COVID-19 progression (odds ratio (OR) 2.68
(1.06 - 6.73), P=0.037).

Discussion

As of today, broad evidence of the relation between obesity
and the adverse prognosis of COVID-19 has been accumulated
[4, 5]. Ectopic fat deposits are considered to be more strongly
associated with cardiometabolic disorders compared to subcu-
taneous fat and BMI [8, 20]. Moreover, cardiometabolic disor-
ders are also a risk factor for infection and severe COVID-19
[21]. In our study, we examined the correlation between the
volume of PFT and the severity of the COVID-19 and evaluat-

Attribute Model 1

Model 2

Model 3 Model 4

Pericardial fat tissue volume 1.27 (1.08 - 1.50)*
Age -

Arterial hypertension - -
Glucose - -
Total cholesterol - -
Albumine - -
CRP - -
D-dimer - -

Ferritine - -

1.24 (1.05 - 1.47)*
1.02 (1.01 - 1.04)*

1.34 (1.01 - 1.76)*
1.02 (0.99 - 1.05)
2.38 (0.73 - 7.76)

2.68 (1.06 - 6.73)*
1.02 (0.93 - 1.12)
0.13 (0.01 - 3.32)
1.00 (0.91 - 1.09) 1.03 (0.77 - 1.39)
0.66 (0.49 - 0.90)* 1.12 (0.48 - 2.64)
- 0.97 (0.80 - 1.18)
- 1.01 (0.99 - 1.03)
- 0.93 (0.77 - 1.12)
- 0.99 (0.9 - 1.00)

*P < 0.05. Model 1: unadjusted (PFT volume only). Model 2: adjusted for age. Model 3: adjusted for age, hypertension history, blood glucose, and
total cholesterol. Model 4: fully adjusted for age, hypertension history, blood glucose, total cholesterol, albumin, CRP, D-dimer, and ferritin. COVID-19:
coronavirus disease 2019; CRP: C-reactive protein; PFT: pericardial fat tissue.
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Figure 2. ROC curve for predictive model 4. ROC: receiver operating characteristic.

ed the possibility of using this parameter as a potential predic-
tor of the severe COVID-19 in the Russian population. Since
all patients with acute COVID-19 undergone chest CT during
admission to the hospital for assessment of pulmonary injury,
a PFT volume estimate may be obtainable in routine clinical
practice.

The main criteria for COVID-19 severity are the SpO, and
CRPlevels [17, 18]. A decrease in SpO, reflects the severity of
respiratory failure, while CRP levels reflect the intensity of the
inflammation. Our results are consistent with previous studies
demonstrating associations between age, presence of T2DM,
high BMI, and kidney dysfunction with advanced COVID-19
[22-25]. Patients with severe COVID-19 were significantly
older and had higher BMI, volume of PFT, creatinine levels,
and a greater prevalence of T2DM.

Obesity and insulin resistance are characterized by the
presence of metainflammation and a tendency for hypercoagu-
lation, which might cause more severe inflammatory response
to SARS-CoV-2. Additionally, obesity is associated with al-
tered cellular immunity, impaired immune responses to viral
infections and may be one more factor that promotes progres-
sion of the disease [26].

Excessive EFT and PFT are risk factors for the develop-
ment of CVDs [27-29]. As has been shown, SARS-CoV-2 may
infect adipocytes, with further active and/or prolonged repli-
cation, inflammation, and the severe course of the disease in
individuals with obesity [26]. The main finding of our study
is the identified association between PFT volume and a se-
vere course of COVID-19. In our analysis of 296 patients, we

showed that a greater PFT volume was associated with lower
SpO,, higher CRP and ferritin levels, and consequently, with a
more severe course of the disease.

A few previous studies have also demonstrated an associa-
tion between ectopic fat deposits and both the severity and the
prognosis of COVID-19 across different populations.

In a study of 364 patients, Su et al demonstrated a signifi-
cant correlation between the volume of EFT and inflammatory
and myocardial injury markers, including IL-6, troponin I, and
CRP [14]. Similar data were obtained in a small sample of 76
patients in Turkey. An EFT thickness of > 4.85 mm was associ-
ated with elevated troponin I levels (65 % sensitivity and 39%
specificity) [30]. In an Iranian study, involving 80 patients,
Abrishami et al demonstrated that the activity of inflammation
in COVID-19 is more in individuals with greater EFT volume.
Thus, significant correlations were identified: positive corre-
lations between EFT volume and such inflammatory markers
as neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte
ratio, and a negative correlation with the lymphocyte-to-
neutrophil ratio, which is considered a potential predictor of
survival in COVID-19 (sensitivity of 79.7% and specificity of
64.3%) [31]. Three more studies have investigated the associa-
tion of EFT with the course and prognosis of COVID-19. In
a Russian study by Druzhilova et al patients with COVID-19
and increased EFT thickness had more extensive pulmonary
injury, higher levels of CRP, as well as hospitalization rate and
the need for invasive ventilation [32]. Of note, this study in-
cluded a small sample of patients with moderate and severe
COVID-19 (50 and 12 individuals, respectively). EFT thick-

578 Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™ | https://jocmr.elmerjournals.com



Bragina et al

J Clin Med Res. 2025;17(10):574-581

ness was measured by echocardiography, which does not allow
for a comprehensive evaluation of adipose tissue around the
heart. The association between EFT volume and COVID-19
prognosis was also demonstrated in France by Bihan et al in
a study including 100 hospitalized patients [33]. Admission
to the intensive care unit (ICU) or death was associated with
higher EFT volume, independent of all other comorbidities.
Liu et al conducted a meta-analysis of 2,482 patients from 13
studies performed up to January 2022 in Europe (France, Italy,
and Spain), the USA, and Asia (China, Iran, and Turkey). The
study confirmed that individuals with larger EFT volume (as-
sessed by chest CT) more frequently experienced severe COV-
ID-19, and required hospitalization and invasive mechanical
ventilation [34].

Of interest the study from the Netherlands by Aydeniz et
al reported opposite findings in a small group of patients with
severe COVID-19. The authors found no association between
EFT and the severity of multiorgan failure assessed by the se-
quential organ failure assessment (SOFA) score. Moreover,
PFT appeared to have “protective” effects regarding the se-
verity markers of COVID-19 [35]. However, these unexpected
outcomes might be explained by the small sample size (N =
63), which included patients with severe and critical course
of disease, a high mortality rate (over 30%) and a high rate of
mechanical ventilation (over 80%). In addition, these patients
received high doses of systemic glucocorticoids and biologi-
cal immunomodulatory treatment, which may have influenced
the density and functional activity of ectopic fat tissue. Similar
findings were reported in a small combined study of 72 pa-
tients by lacobellis et al, conducted in the USA and Italy. The
authors observed a reduction in EFT inflammation in COV-
ID-19 patients receiving dexamethasone therapy [36].

Our study revealed significant associations between PFT
volume and serum levels of CRP, D-dimer, and ferritin, sug-
gesting that patients with ectopic obesity experience more
active systemic inflammation during acute COVID-19. Ex-
isting literature has shown that individuals with ectopic obe-
sity exhibit chronic, low-grade inflammation characterized
by increased production of pro-inflammatory cytokines and
chemokines (such as IL-6, TNF-a, MCP-1, and CRP) [6, 7,
37]. Additionally, it has been demonstrated that SARS-CoV-2
virus may persist in adipocytes of ectopic fat deposits and con-
tribute to pathogenic inflammation. Thus, adipose tissue might
serve as a potential reservoir for SARS-CoV-2, sustaining sys-
temic and regional inflammation and potentially contributing
to the severe clinical course of the disease in individuals with
ectopic obesity [26].

Based on our correlation matrix and ROC analysis, we
identified a clinically significant threshold value of PFT vol-
ume of 3.60 cm? (sensitivity 63.2%, specificity 68.4%, AUC
= 0.680 (0.509 - 0.851), P < 0.001). Exceeding this threshold
may independently increase the risk of a severe course of acute
COVID-19, regardless of age, history of AH, levels of glucose,
total cholesterol, albumin, CRP, and D-dimer in the blood.

The limitations of our study include the lack of patients
with multisystem failure and those requiring admission to the
ICU.

Our findings suggest that ectopic PFT may have the im-
pact on the inflammatory response in acute COVID-19 and

may serve as one of the predictors of severity of COVID-19 in
hospitalized patients without critical condition.
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