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Background: The potential effects of cardiovascular comorbidities on the clinical outcomes in severe acute res-
piratory syndrome coronavirus-2 (SARS-CoV-2) infection remain unclear. Identification of the coronary and non-
coronary cardiovascular findings may help to stratify the patients' prognosis. Therefore, we aimed to evaluate the
prognostic impact of the coronary and the non-coronary cardiovascular findings in SARS-CoV-2 patients.
Methods: We studied a total of 594 SARS-CoV-2 patients who were hospitalized and performed a non-cardiac
gated thoracic computed tomography. Two blinded radiologists assessed the coronary artery calcification
segment involvement score (CACSIS) and non-coronary atherosclerosis cardiovascular findings (NCACVF). The
baseline characteristics of the patients and CT findings were evaluated according to survival status. Logistic
regression analyses were performed to identify the independent predictors of mortality.

Results: At a mean follow-up of 8 (4-12.5) days, 44 deaths occurred (7.4%). Compared to survivors, non-survivors
had increased CACSIS [27.3% (CACSIS = 0) vs 25% (CACSIS 1-5) vs 47.7% (CACSIS >5), p < 0.001]. Similarly,
on NCACVF, non-survivors had much more major findings compared to survivors (29.5% vs. 2.7%, respectively,
p < 0.001). At multivariable analysis, age (p = 0.009), creatinine (p < 0.001), hs-cTnlI (p = 0.004) and NCACVF
(HR 1.789; 95% CI 1.053-3.037; p = 0.031) maintained a significant independent association with in-hospital
mortality.

Conclusion: Our study shows that coronary and non-coronary cardiovascular findings on non-cardiac gated
thoracic CT may help to predict mortality in patients with SARS-CoV-2 infection.

1. Introduction

A new enveloped non-segmented RNA coronavirus called severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2) leads to a
frightening pandemic outbreak [1]. Although most SARS-CoV-2 infec-
tion manifests as mild or self-limiting respiratory illness, up to 30% of
patients may experience acute respiratory distress syndrome, multiple
organ failure, and death [2]. Severe complications more frequently
occur in advanced age, male gender, smoking, and patients with any
comorbidity, including cerebrovascular disease, chronic obstructive
pulmonary disease, chronic kidney disease, cardiovascular disease,
cardiac arrhythmia, hypertension, diabetes mellitus, dementia, cancer,

and dyslipidemia [3-5]. Thoracic computed tomography (CT) has
cornerstone importance in diagnosing SARS-CoV-2 infection and
determining the lung involvement that causes morbidity and mortality.
Multifocal ground-glass opacities, consolidations, and reticulations close
to the visceral pleural surface with a posterior predominant are the
typical thoracic CT findings for SARS-CoV-2 pneumonia [6-8].
Coronary artery calcification (CAC) is a marker of coronary athero-
sclerosis and a crucial cardiac risk predictor [9]. The presence and
extension of CAC assessed by cardiac gated computed tomography (CT)
and has been widely used as a predictor of major cardiovascular events
[10,11]. Except for cardiac gated thoracic CT scans, CAC can be iden-
tified and quantified with non-cardiac gated thoracic CT scans. Different
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scoring systems are defined to investigate the burden of coronary artery
calcification and coronary artery disease risk. Moreover, thoracic CT
scans give us much more information beyond the CAC. Non-coronary
atherosclerosis cardiovascular findings (NCACVF) such as; aortic,
valvular, and myocardial calcifications, myocardial tissue disturbances,
pericardial effusion, dilatations, and cardiac anomalies can be identified
during non-gated thoracic CT scans. However, their clinical relevance
has remained unearthed yet.

This study aimed to investigate the association of CAC, NCACVF, and
in-hospital mortality of SARS-CoV-2 patients. To the best of our
knowledge, this is the first study to evaluate CAC and NCACVF in pre-
dicting mortality in SARS-CoV-2 patients using non-cardiac gated
thoracic CT scans.

2. Methods
2.1. Study population

We conducted a single-center, retrospective, observational study
between December 2020 and February 2021. All consecutive patients
who were diagnosed with SARS-CoV-2 infection and underwent non-
cardiac gated thoracic CT scans on admission were incorporated into
the study. In this study, we included solely hospitalized patients (both
service and intensive care unit), and the study's primary endpoint was
in-hospital mortality. Patients who had a percutaneous coronary inter-
vention, coronary artery bypass graft surgery, heart valve surgery, aortic
endograft, cardiac pacemaker, implantable cardiac defibrillator im-
plantation, or multiple trauma were excluded.

The baseline demographic and clinical characteristics and laboratory
findings on admission were obtained from the hospital's electronic
database system. Complete blood counts and biochemical parameters,
including blood glucose, creatinine, aspartate aminotransferase (AST)
and alanine aminotransferase (ALT), c-reactive protein (CRP), ferritin,
and high-sensitive cardiac troponin I (hs-cTnl), were procured upon
admission. In addition to laboratory data, hemodynamic parameters
such as; heart rate, systolic blood pressure, oxygen saturation, and fever
were also recorded. According to the Declaration of Helsinki, the present
study was reviewed and approved by the Republic of Turkey Ministry of
Health and Local Ethics Committee (Ethics Committee of the Kocaeli
Derince Training and Research Hospital).

2.2. Thoracic CT imaging and data analysis

Thoracic CT imaging was performed using a 64-slice CT scanner
Systems,

(Aquilion 64, Toshiba Medical Japan) with 3-mm
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reconstructed slice thickness. All patients were examined in the supine
position, end of inspiration, and hands raised by the side. Tube current
and tube voltages were 300 mA, 120 kV, respectively, and gantry
rotation time 0.4 s. All images were unenhanced and non-gated.

Thoracic CT scans were reviewed by two independent radiologists
blinded to the study with experience in cardiovascular imaging. PACS
software (Carestream Vue PACS version 11.4, New York, USA) was used
to analyze the data. Axial, coronal, and sagittal planes were used to
assess CAC and NCACVF. The CAC was classified by the 16-segment
modified American Heart Association classification [12], called coro-
nary artery calcification segment involvement score (CACSIS). The
CACSIS represented the total numbers of involved segments and clas-
sified according to the points 0 to 16. CACSIS 0: Absence of the coronary
calcification, CACSIS 1-5: Mild coronary calcification, CACSIS >5
Extensive coronary calcifications (Fig. 1). Patients were classified ac-
cording to the number of vessels with any calcification, and the left main
coronary artery was considered as two-vessel CAC. Thoracic CT of the
patients was analyzed pursuant to NCACVF and stratified as; none or
minimal; minor or major findings (the criterias of the NCACVF were
given in Table 1, and image examples were given in Fig. 2).

2.3. Statistical analysis

Data were analyzed using SPSS 22.0 version (SPSS Inc., Chicago,
Illinois). Descriptive statistics were given as mean =+ standard deviation
and median with minimum-maximum values for continuous variables
depending on their distribution. Numbers and percentages were used for

Table 1
Non-coronary atherosclerosis cardiovascular findings classification (NCACVF)
[27]

None or
minimal

No cardiovascular findings or mild thoracic aorta calcification or
aortic valve calcification or mild right ventricular adipose tissue or
minimum recess or posterior pericardial fluid.

Calcification of the thoracic aorta and cardiac valves; or diffuse
aortic or cardiac valve calcification; or aortic dilatation; pericardial
cyst, mild pericardial effusion; isolated right aortic arch, aberrant
right subclavian artery; significant adipose tissue in the right
ventricle; left atrium dilatation; lipomatous interatrial septum;
coronary artery anomalies; pulmonary artery dilatation; mild
endocardial calcification or mild isolated left ventricular adipose
tissue.

Chronic myocardial infarction (lipomatous metaplasia or
calcification); intracavitary mass/calcification; cardiomegaly;
significant adipose tissue in both right and left ventricles;
pericardial calcification, moderate to severe pericardial effusion;
aortic aneurysm.

Minor

Major

Fig. 1. Examples of coronary calcifications. A: Mild coronary calcification. B: Extensive coronary calcification.
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Fig. 2. Examples of the non-coronary atherosclerosis cardiovascular findings. A: Mild thoracic aorta calcification (arrow). B: Diffuse aortic calcification (arrow). C:
Lipomatous metaplasia of the left ventricular anterior wall and diffuse adipose tissue in the right ventricular wall and regions of the left ventricular apex (arrows). D:

Cardiomegaly.

categorical variables. The normal distribution of the numerical variables
was analyzed by the Shapiro-Wilk, Kolmogorov-Smirnov, and Anderson-
Darling tests. The Independent Samples t-test was used in comparing two
independent groups where numerical variables had a normal distribu-
tion. The One-Way ANOVA test compared more than two independent
groups where numerical variables had a normal distribution. For vari-
ables without normal distribution, the Kruskal Wallis test was applied.
Pearson Chi-Square and Fisher's Exact tests were used to compare the
differences between categorical variables. For the analyses in which
parametric tests were used, the differences between the groups were
evaluated with the Tukey or LSD tests when data was homogeneous
based on its distribution. Cox regression analysis was performed to
assess the relationship between CACSIS, NCACVF, and death as the
outcome, summarized by hazard ratios (HR) and associated 95% con-
fidence intervals. Survival analysis was performed by the Kaplan-Meier
method, and differences in survival parameters were evaluated using the
log-rank test. The significance level (p-value) was set at 0.05 in all sta-
tistical analyses.

3. Results
3.1. Baseline characteristics

A total of 594 SARS-CoV-2 patients hospitalized and had a non-
cardiac gated thoracic CT performed were enrolled in the study. Five
hundred fifty patients were discharged from the hospital, and 44 pa-
tients were deceased (7.4%) in the hospital. Baseline characteristics and
clinical and laboratory parameters of the study population are demon-
strated in Table 2 according to survival status (survival and non-
survival). The median age was 45 (34-58), and 263 patients (44.3%)
were female. One hundred eighty-six patients (31.3%) were smokers, 82
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patients (13.8%) had diabetes mellitus, 141 patients (23.7%) had hy-
pertension, 14 patients (2.4%) had congestive heart failure and 69 pa-
tients (11.6) had chronic obstructive pulmonary disease.

3.2. Comparison of survivors and non-survivors

Non-survivors were older [median age 72 (63-80) vs 44 (33-55), p
< 0.001] and had a higher prevalence of smoking (43.2% vs 30.4%, p <
0.001), hypertension (50% vs 21.6%, p < 0.001), cognestive heart
failure (CHF) (18.2% vs 1.1%, p < 0.001), and chronic obstructive
pulmonary disease (COPD) (34.1% vs 9.8%, p < 0.001).

According to the hemodynamic parameters and laboratory assays on
admission there were significant differences between two groups.
Compared to survivors, non-survivors had higher fever [38.0
(37.7-38.6) vs 37.0 (36.6-38) °C, p = 0.002] and lower systolic blood
pressure [105 + 17 mmHg vs 115 + 9 mmHg, p = 0.01]. On laboratory
examination, non-survivors had higher fasting blood glucose [134
(106-235) vs 97 (87-115) mg/dL, p < 0.001], creatinine [1.2 (0.8-2.2)
vs 0.8 (0.7-0.9) mg/dL, p < 0.001], aspartate aminotransferase (AST)
[31.5(23-46.5) vs 22 (17-30) U/L, p < 0.001], c-reactive protein (CRP)
[93.2 (43.8-192) vs 7.4 (2-22.6) mg/L, p < 0.001], ferritin [401
(153.5-585) vs 98 (41-220.1) ng/mL, p < 0.001], white blood cell count
(11.8 + 6.5 vs 6.6 + 2.6 x 10 [3]/ul, p < 0.0011, and high-sensitivity
cardiac troponin I (hs-cTnl) [30 (9-132) vs 1 (0.1-3) pg/mL, p <
0.001]. However, hemoglobulin levels (11.5 + 2.6 vs 13.6 + 1.6 g/dL, p
< 0.001) were lower in non-survivors, significantly.

3.3. Analysis of the thoracic CT

Patients were evaluated according to CACSIS and NCACVE.
Compared to survivors, non-survivors had increased coronary
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Table 2
Baseline characteristics of the patients admitted with SARS-CoV-2 infection.
Survivors Non- Total (n = p value
(n = 550) survivors (n 594)
= 44)
Age 44 (33-55) 72 (63-80) 45 (34-58) <0.001
Gender (Female), n (%) 243 (44.2) 20 (45.5) 263 (44.3) 0.870
Smoking, n (%) 167 (30.4) 19 (43.2) 186 (31.3) <0.001
Diabetes mellitus, n (%) 74 (13.5) 8(18.2) 82 (13.8) 0.382
Hypertension, n (%) 119 (21.6) 22 (50.0) 141 (23.7) <0.001
Congestive heart 6(1.1) 8 (18.2) 14 (2.4) <0.001
failure, n (%)
Chronic obstructive 54 (9.8) 15 (34.1) 69 (11.6) <0.001
pulmonary disease, n
(%)
Heart rate on 96 + 14 109 + 19 97 £ 14 0.190
admission, bpm
Systolic blood pressure 115+ 9 105 + 17 115 + 10 0.01
on admission, mmHg
Oxygen saturation on 96 + 2 87 £8 95 +3 <0.001
admission, %
Fever on admission, °C 37 38 37 0.002
(36.6-38) (37.7-38.6) (36.6-38)
Fasting blood glucose, 97 134 99 <0.001
mg/dL (87-115) (106-235) (88-118)
Creatinine, mg/dL 0.8 1.2 (0.8-2.2) 0.8 <0.001
(0.7-0.9) (0.7-0.9)
ALT, U/L 22 (16-35) 22 (15-37.5) 22 (16-35) 0.897
AST, U/L 22 (17-30) 31.5 23 (17-31) <0.001
(23-46.5)
CRP, mg/L 7.4 93.2 7.5 <0.001
(2-22.6) (43.8-192) (2.2-30.1)
Ferritin, ng/mL 98 401 107.1 <0.001
(41-220.1) (153.5-585) (43-262.7)
Hemoglobin, g/dL 13.6 + 1.6 11.5+ 2.6 13.4+1.8 <0.001
White blood cell count, 6.6 + 2.6 11.8 £ 6.5 7.0 + 3.3 <0.001
x10 [3]/pl
Platelet count, x10 [3]/ 220 194 218 0.374
pl (178-269) (155-338) (175-272)
hs-cTnl, pg/mL 1(0.1-3) 30 (9-132) 1.3 (0.2-4) <0.001
CACSIS, n 0 464 (84.4) 12 (27.3) 476 (80.1) <0.001
(%) 1-5 59 (10.7) 11 (25) 70 (11.8)
>5 27 (4.9) 21 (47.7) 48 (8.1)
NCACVF, None or 438 (79.6) 12 (27.3) 450 (75.8) <0.001
n (%) minimal
Minor 97 (17.6) 19 (43.2) 116 (19.5)
Major 15 (2.7) 13 (29.5) 28 (4.7)
Follow-up 5(3-7) 8 (4-12.5) 5(3-8) <0.001
(day)

Abbreviations: ALT: Alanine aminotransferase, AST: Aspartate transaminase,
CRP: C-reactive protein, hs-cTnl: High-sensitivity cardiac troponin I, CACSIS:
Coronary artery calcification segment involvement score, NCACVF: Non-
coronary atherosclerosis cardiovascular findings classification.

calcification burden and this was reflected to CACSIS [27.3% (CACSIS =
0) vs 25% (CACSIS 1-5) vs 47.7% (CACSIS >5), p < 0.001]. Regarding to
NCACVF, 13 (29.5%) patients had major findings in non-survivors
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group, while only 15 (2.7%) patients had major findings in the survi-
vors group (p < 0.001). ROC analysis revealed that CACSIS >1 predicted
in-hospital mortality with a sensitivity of 72.7% and specificity of 84.3%
(AUC: 0.805, 95% CI: 0.771-0.836; p < 0.001) and NCACVF major
findings predicted in-hospital mortality with a sensitivity of 72.7% and
specificity of 79.6% (AUC: 0.782, 95% CI: 0.747-0.815; p < 0.001).

3.4. Clinical outcomes

After a mean follow-up of 8 (4-12.5) days, in-hospital mortality
ensued in 44 (7.4%) patients. The vast majority of deceased patients
were in the intensive care unit [34 patients (77.3%)]. Table 3 and
Table 4 demonstrated the univariable and multivariable Cox regression
analysis for factors associated with in-hospital mortality. In addition to
the Cox regression model, Kaplan-Meier analysis was performed to
evaluate the survival according to CACSIS and NCACVF.

Table 3 showed age (HR 1.046; 95% CI 1.016-1.076; p = 0.002),
creatinine (HR 1.468; 95% CI 1.182-1.822; p = 0.001), and hs-cTnI (HR
1.050; 95% CI 1.011-1.091; p = 0.012) levels were associated with in-
hospital mortality. However, CACSIS (HR 1.050; 95% CI 0.578-1.904;
p = 0.874) was not independently associated with in-hospital mortality,
when these variables added to the model.

Table 4 indicated age (HR 1.034; 95% CI 1.008-1.060; p = 0.009),
creatinine (HR 1.482; 95% CI 1.217-1.804; p < 0.001), and hs-cTnI (HR
1.057; 95% CI 1.018-1.098; p = 0.004) levels were associated with in-
hospital mortality. When added to these variables, NCACVF (HR
1.789; 95% CI 1.053-3.037; p = 0.031) pursued independent association
with in-hospital mortality. Kaplan-Meier curves showed significant dif-
ferences in the probability of in-hospital mortality with CACSIS (p <
0.001), and NCACVF (p < 0.001) (Fig. 3).

4. Discussion

This study demonstrated that CAC and NCACVF, which can easily be
accessible on admission, were associated with the short-term clinical
outcome in SARS-CoV-2 patients. When these thoracic CT findings were
evaluated after adjusting for significant clinical and laboratory vari-
ables, NCACVF was found as independently associated with in-hospital
mortality (HR 1.789, p = 0.031). However, CACSIS was not significant
when the clinical (especially older age) and laboratory parameters were
added to the model (HR 1.050, p = 0.874).

Atherosclerosis, which results from chronic inflammation and im-
mune system dysregulation, presents an ideal inflammatory environ-
ment for SARS-Cov2 infection. Endothelial cells are one of the best
targets for the virus, which explains the multiorgan failure in SARS-Cov2
infection. Atherosclerosis is associated with endothelial dysfunction,
which may cause aggressive viral replication, inflammatory response,
and clinical manifestations. As a result, direct and indirect viral effects
may lead to clinical or subclinical myocardial injury [13-15].

Table 3

Independent predictors of in-hospital mortality at Cox regression analysis and the effect of the coronary artery calcification segment involvement score.
Univariable p value HR 95% CI Multivariable p value HR 95% CI

Lower Upper Lower Upper

Age <0.001 1.065 1.044 1.086 Age 0.002 1.046 1.016 1.076
Gender (Female) 0.898 1.041 0.566 1.913 - - — - -
Hypertension 0.097 1.681 0.911 3.100 - - - - -
DM 0.904 0.953 0.440 2.064 - - - - -
Smoking 0.415 1.287 0.702 2.359 - - - - -
COPD 0.013 2.271 1.191 4.328 - - - - -
CHF 0.001 3.799 1.667 8.656 - - - - -
Creatinine, mg/dl <0.001 1.779 1.504 2.104 Creatinine, mg/dl 0.001 1.468 1.182 1.822
hs-cTnl, pg/ml <0.001 1.071 1.041 1.102 hs-cTnl, pg/mL 0.012 1.050 1.011 1.091
CACSIS <0.001 2.795 1.949 4.007 CACSIS 0.874 1.050 0.578 1.904

Abbreviations: DM: Diabetes mellitus, COPD: Chronic obstructive pulmonary disease, CHF: Congestive heart failure, hs-cTnl: High-sensitivity cardiac troponin I,

CACSIS: Coronary artery calcification segment involvement score.
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Table 4

Independent predictors of in-hospital mortality at Cox regression analysis and the effect of the noncoronary atherosclerosis cardiovascular findings.
Univariable p value HR 95% CI Multivariable p value HR 95% CI

Lower Upper Lower Upper

Age <0.001 1.065 1.044 1.086 Age 0.009 1.034 1.008 1.060
Gender (female) 0.898 1.041 0.566 1.913 - - - - -
Hypertension 0.097 1.681 0.911 3.100 - - - - -
DM 0.904 0.953 0.440 2.064 - - - — —
Smoking 0.415 1.287 0.702 2.359 - - - - -
COPD 0.013 2.271 1.191 4.328 - - - - -
CHF 0.001 3.799 1.667 8.656 - - - - -
Creatinine, mg/dl <0.001 1.779 1.504 2.104 Creatinine, mg/dl <0.001 1.482 1.217 1.804
hs-cTnl, pg/ml <0.001 1.071 1.041 1.102 hs-cTnl, pg/mL 0.004 1.057 1.018 1.098
NCACVF <0.001 3.085 2.077 4.580 NCACVF 0.031 1.789 1.053 3.037

Abbreviations: DM: Diabetes mellitus, COPD: Chronic obstructive pulmonary disease, CHF: Congestive heart failure, hs-cTnI: High-sensitivity cardiac troponin I,

NCACVF: Noncoronary atherosclerosis cardiovascular findings classification.
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Fig. 3. Kaplan-Meier survival according to the presence of any coronary artery calcification, to the coronary artery calcification segment involvement score, and the

non-coronary atherosclerosis cardiovascular findings classification.

The essential coronary artery findings are varying degrees of CAC,
which was detected on thoracic CT scans. CAC is a well-known marker to
determine individuals for high cardiovascular risk [16,17]. ECG-gated
thoracic CT is the best option for CAC examination. However, some
studies demonstrated that CAC assessment via non-gated thoracic CT
scans is feasible and provided a significant prognostic value [18-20]. In
the SARS-CoV-2 pandemic, non-gated thoracic CT is the preferred im-
aging modality in most emergency departments. Subclinical CAC on the
thoracic CT was associated with a worse prognosis in SARS-CoV-2 pa-
tients [21,22].

Gupta et al. demonstrated that SARS-CoV-2 patients with CAC were
more likely to require intubation and had higher mortality rates than
those without CAC. Also, increasing CAC and the number of affected
arteries were associated with mortality [21]. Similar results were found
by Dillinger et al., in which the presence and extent of CAC were asso-
ciated with worse outcomes [22]. On the other hand, CAC burden and
myocardial injury can be affected by many conditions. In a recent study,
Bergstrom et al. included 25.182 individuals without known coronary
artery disease and subclinical coronary artery atherosclerosis evaluated
using coronary computed tomography angiography. They found that
coronary atherosclerosis is more common in older individuals and male
gender [13]. This close relationship between advanced age and CAC
may also cause conflicting results in determining the mortality of SARS-
CoV-2 patients. A study conducted by Ferrante et al. reported that pa-
tients with myocardial injury had a higher prevalence of a CAC. How-
ever, the CAC did not emerge as a predictor of myocardial injury and
mortality in the multivariable logistic regression analysis. Advanced age
and lower estimated glomerular filtration rate were independent pre-
dictors for both myocardial injury and death [23]. Our study found that
the CAC was significantly higher in the deceased group and had an
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association with in-hospital mortality by univariable analysis only.
However, when we added the variables into the Cox proportional-
hazards model, the CAC didn't provide incremental value for in-
hospital mortality independently.

Coronary artery calcification alone provides limited information
about the cardiovascular system, including myocardium, pericardium,
great vessels, and heart valves. Some studies have explored the prog-
nostic value of non-coronary findings measured during CAC scans
[24-26]. These studies focused on thoracic aortic calcification, epicar-
dial adipose tissue, left ventricular and left atrial size [26]. Rodriguez-
Granillo et al. designed a new scoring system that includes almost
whole cardiovascular findings on thoracic CT (Table 1) [27]. These
findings were stratified according to cardiovascular involvement and
were investigated for the prognostic value on malignancy. They found
that major NCACVF findings were significantly associated with mor-
tality in patients with malignancy and without malignancy. However,
few studies were performed about the relationship between cardiovas-
cular involvement and SARS-CoV-2 infection mortality, except CAC. The
study by Giannini et al. is one of them, and they found that aortic valve
and thoracic aorta calcifications on non-gated thoracic CT were signif-
icantly related to the SARS-CoV-2 patient mortality. Another study
conducted by Slipczuk et al. indicated that epicardial adipose tissue
thickness is a robust independent predictor of mortality from SARS-CoV-
2 infection [28]. When the current literature was reviewed, it was seen
that only a few specific findings in thoracic CT scans, other than CAC,
were studied in SARS-CoV-2 patients. Therefore, our study used the
NCACVF scoring system, which includes the broadest cardiovascular
findings. Major NCACVF score was associated with in-hospital mortality,
and this result showed a significant prognostic value.
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4.1. Limitations of the study

The present study has several limitations. First, this study was a
retrospective single-center study, and the results were retrospectively
evaluated and adjudicated. Secondly, we only included the hospitalized
patients; therefore, our study sample couldn't represent the SARS-CoV-2
population. Thirdly, CAC couldn't reach a significant statistical value to
predict in-hospital mortality in our study, but the main reason may be
the small sample size. Fourthly, although experienced radiologists
evaluated the thoracic CT images (both CACSIS and NCACVF), scores
were not quantitatively analyzed. Finally, we investigated only the in-
hospital mortality of the SARS-CoV-2 patients. However, we didn't
examine the other adverse events, including stroke, acute myocardial
infarction, venous thromboembolism, and acute limb ischemia.

5. Conclusion

Non-cardiac gated thoracic CT scan is a cornerstone diagnostic tool
for pulmonary involvement in SARS-CoV-2 infection. Apart from pul-
monary parenchyma involvement, it also inholds many findings that can
predict the patient's prognosis. In this study, CACSIS and NCACVF, ob-
tained from non-cardiac gated thoracic CT scans, showed that these
scores may help predict in-hospital mortality easily and quickly. Further
studies are needed to explore more comprehensive and detailed scores in
foreseeing SARS-CoV-2 infection damage.
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