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Abstract
BACKGROUND 
Recent studies of the coronavirus disease 2019 (COVID-19) demonstrated that 
obesity is significantly associated with increased disease severity, clinical 
outcome, and mortality. The association between hepatic steatosis, which 
frequently accompanies obesity, and the pneumonia severity score (PSS) 
evaluated on computed tomography (CT), and the prevalence of steatosis in 
patients with COVID-19 remains to be elucidated.

AIM 
To assess the frequency of hepatic steatosis in the chest CT of COVID-19 patients 
and its association with the PSS.

METHODS 
The chest CT images of 485 patients who were admitted to the emergency 
department with suspected COVID-19 were retrospectively evaluated. The 
patients were divided into two groups as COVID-19-positive [CT- and reverse 
transcriptase-polymerase chain reaction (RT-PCR)-positive] and controls (CT- and 
RT-PCR-negative). The CT images of both groups were evaluated for PSS as the 
ratio of the volume of involved lung parenchyma to the total lung volume. 
Hepatic steatosis was defined as a liver attenuation value of ≤ 40 Hounsfield units 
(HU).

RESULTS 
Of the 485 patients, 56.5% (n = 274) were defined as the COVID-19-positive group 
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and 43.5% (n = 211) as the control group. The average age of the COVID-19-
positive group was significantly higher than that of the control group (50.9 ± 10.9 
years vs 40.4 ± 12.3 years, P < 0.001). The frequency of hepatic steatosis in the 
positive group was significantly higher compared with the control group (40.9% 
vs 19.4%, P < 0.001). The average hepatic attenuation values were significantly 
lower in the positive group compared with the control group (45.7 ± 11.4 HU vs 
53.9 ± 15.9 HU, P < 0.001). Logistic regression analysis showed that after adjusting 
for age, hypertension, diabetes mellitus, overweight, and obesity there was almost 
a 2.2 times greater odds of hepatic steatosis in the COVID-19-positive group than 
in the controls (odds ratio 2.187; 95% confidence interval: 1.336-3.580, P < 0.001).

CONCLUSION 
The prevalence of hepatic steatosis was significantly higher in COVID-19 patients 
compared with controls after adjustment for age and comorbidities. This finding 
can be easily assessed on chest CT images.

Key Words: Liver; Steatosis; COVID-19; Computed tomography; Pneumonia severity 
score

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We evaluated the frequency of hepatic steatosis in the computed tomography 
(CT) of coronavirus disease 2019 (COVID-19) patients and its association with the 
pneumonia severity score (PSS). We retrospective evaluated the CTs of 485 patients 
with suspected COVID-19. Regression analysis showed that after adjusting for age and 
comorbidities there was almost a 2.2 times greater odds of hepatic steatosis in the 
COVID-19-positive group than in controls (odds ratio 2.187; 95% confidence interval: 
1.336-3.580, P < 0.001). There was a positive correlation between hepatic steatosis and 
PSS. The study revealed a significantly higher prevalence of hepatic steatosis on CT in 
COVID-19 patients compared with controls.

Citation: Tahtabasi M, Hosbul T, Karaman E, Akin Y, Kilicaslan N, Gezer M, Sahiner F. 
Frequency of hepatic steatosis and its association with the pneumonia severity score on chest 
computed tomography in adult COVID-19 patients. World J Crit Care Med 2021; 10(3): 47-57
URL: https://www.wjgnet.com/2220-3141/full/v10/i3/47.htm
DOI: https://dx.doi.org/10.5492/wjccm.v10.i3.47

INTRODUCTION
An unknown infection that first appeared as a pneumonia cluster in Wuhan, China 
was later found to be caused by a new betacoronavirus species, severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) and the disease was named 
coronavirus disease 2019 (COVID-19)[1,2]. The infection rapidly spread in Japan, 
South Korea, and Thailand. The World Health Organization (WHO) declared a Public 
Health Emergency of International Concern for COVID-19, evaluating its pandemic 
potential[3]. SARS-CoV-2, which causes severe acute respiratory syndrome, has 
resulted in the death of nearly two million people worldwide within the last year, and 
continues to pose serious concerns[4]. Risk factors associated with severe infection and 
mortality in COVID-19 include hypertension, severe obesity, chronic obstructive 
pulmonary disease, asthma, diabetes, cardiovascular disease, chronic kidney and liver 
disease, male gender, and advanced age[5,6]. Obesity has also been shown to be 
associated with progression to severe pneumonia associated with SARS-CoV-2 
infection, need for hospitalization and mechanical ventilation because of acute 
respiratory failure, diffuse coagulopathy, and increased mortality risk[7]. In fact, 
morbid obesity has been identified as one of the most important risk factors in young 
adults with COVID-19[8]. Obesity is considered to play an important role in the 
pathogenesis of COVID-19 as it increases vulnerability to infections and adverse 
effects of the chronic inflammation of adipose tissue on the immune system resulting 
from metabolic dysfunction[9]. Nonalcoholic fatty liver disease (NAFLD) caused by 
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ongoing metabolic abnormalities appears to be a potential risk factor for developing 
SARS-CoV-2 infection and its associated complications[10]. NAFLD is considered a 
hepatic manifestation of metabolic syndrome, including obesity, diabetes, dyslip-
idemia, and insulin resistance. The risk of severe COVID-19 can thus also be attributed 
to impaired liver function as a result of NAFLD[10]. In this study, we aimed to 
investigate the possible relationship between hepatic steatosis and COVID-19 infection 
severity based on computed tomography (CT) to evaluate liver attenuation, which is a 
non-invasive approach that can be used to identify the presence of hepatic steatosis 
during pulmonary CT examinations without any additional procedures.

MATERIALS AND METHODS
This retrospective study was approved by the Clinical Research Ethics Committee of 
Harran University (date: 07.12.2020 and session: 20). Informed consent was waived 
given the retrospective nature and characteristics of the study.

Study population
Between September 1, 2020 and October 1, 2020, 1216 patients who were admitted to 
the emergency department of our hospital with the suspicion and symptoms of 
COVID-19 and underwent both chest CT and the reverse transcriptase-polymerase 
chain reaction (RT-PCR) test were retrospectively evaluated. Patients with motion and 
image artifacts (e.g., due to not holding the arms overhead), those with chronic liver 
disease findings, and those without nonenhanced CT images, which would affect the 
density of the liver, were excluded from the study.

Patients with a positive RT-PCR test and involvement compatible with COVID-19 
on CT following the proposed reporting criteria for CT findings related to COVID-19 
by the Radiological Society of North America[11] were included in the COVID-19-
positive group. Those who were negative for the RT-PCR test and had no lung lesions 
on CT were included in the control group. To avoid possible false negative and false 
positive results associated with the PCR test, we used both CT and RT-PCR results 
when creating the control and COVID-19-positive groups. We also checked all chest 
CT images of the patients, as there may have been early false negative RT-PCR results. 
Those with CT findings that were typical, atypical, or indeterminate were excluded, 
and the remaining patients were considered ‘’negative’’. According to these criteria, 62 
patients were excluded from the control group. As a result, the study included a total 
of 485 consecutive presentations, of which 274 were COVID-19-positive (chest CT- and 
RT-PCR-positive) and 211 were COVID-19-negative controls (chest CT- and RT-PCR-
negative). The flow diagram of the study population selection is shown in Figure 1.

CT image acquisition
The chest CT scan was performed in all patients with a 16-detector multi-slice CT 
device (Siemens Healthineers; Erlangen, Germany). The CT room and scanner were 
sanitized using standard cleaning procedures and approved disinfectants after each 
procedure. CT images were obtained at end inspiration during a single breath-hold 
without using intravenous contrast material. The main scanning parameters were: 
Tube voltage, 120 kV; tube current-time product, 50-350 mAs; pitch, 1.25; matrix, 512 × 
512; slice thickness, 10 mm; and reconstructed slice thickness, 0.625-1.250 mm.

CT evaluation
Several methods have been described in the literature to determine hepatic steatosis on 
noncontrast CT, including a liver attenuation value of 10 Hounsfield units (HU) that 
was less than the spleen attenuation, absolute liver attenuation of < 40 HU, and a liver-
to-spleen attenuation ratio of < 1. For steatosis, unenhanced CT has a sensitivity 
ranging from 43% to 95% and a specificity of 90%-100%[12,13]. In this study, two 
radiologists reviewed the CT images and obtained the HU attenuation values of the 
liver using circular regions of interest with an area of approximately 10 cm2. The 
measurements were made at the level of the porta hepatis, avoiding the right hepatic 
lobe (segments 6 and 7), as well as vessels, calcifications, and biliary structures when 
possible (Figure 2). The chest CT images were evaluated by two thoracic radiologists 
with 8 and 9 yr of experience. They agreed on the results of each measurement and 
were blinded to the patient information. To prevent bias, the CT images were 
evaluated for steatosis in the abdominal window before the result of the RT-PCR test 
was known. Then, the lung window, with a center of −500 HU and a width of 1500 HU 
was examined for COVID-19 involvement. The RT-PCR test results were recorded 
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Figure 1 Flow diagram of the study population. COVID-19: Coronavirus disease; 2019; CT: Computed tomography; RT-PCR: Reverse transcription-
polymerase chain reaction.

Figure 2 Noncontrast computed tomography of a patient with coronavirus disease 2019 accompanied by hepatic steatosis. A: The 
abdominal window shows the determination of the attenuation value with the measurement of a single region of interest (an area of approximately 10 cm2) from the 
right liver lobe (segment 7); B: Lung window demonstrating lesions (orange arrows) compatible with coronavirus disease 2019.

after all the CT images were evaluated.
In this study, the definition of hepatic steatosis was accepted as a liver attenuation 

value of < 40 HU. Spleen attenuation values were not measured as the detection of 
steatosis by comparing the attenuation of the liver and spleen is more complex, 
requires more effort and time, and does not contribute to the diagnosis. All 
measurements were performed from a single section using the same method, which is 
supported by previous data showing that fat deposition in the liver is relatively 
homogeneous and most of the variation in the measurement of attenuation in that 
organ can be captured by measuring it in just one slice[14].

The COVID-19 pneumonia severity score (PSS), a semiquantitative method 
employed in previous studies, was used to measure the severity of lesions on chest 
CT[15,16]. First, the scope of the lesions in each lobe was estimated, and a score of 0 
(none), 1 (affecting less than 5% of the lobe), 2 (affecting 5%-25% of the lobe), 3 
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(affecting 26%-49% of the lobe), 4 (affecting 50%-75% of the lobe), or 5 (affecting more 
than 75% of the lobe) was assigned. Second, the CT score was obtained by adding up 
the scores of the five lobes. For each patient, the CT score was in the range of 0 to 25.

Statistical analysis
Statistical analysis was performed using SPSS version 25.0 (IBM Corp., Armonk, NY, 
United States). Variables were divided into two groups, categorical and continuous. 
Frequency (percentage) values were used to report categorical variables, which were 
compared using the χ2 test. means ± SD were used to compare continuous variables. 
The Kolmogorov-Smirnov test was used to determine whether continuous data were 
normally distributed. Normally distributed continuous variables were compared using 
Student's t-test, and continuous variables without normal distribution were compared 
using the Mann-Whitney U-test. Statistical significance was defined as a P value of < 
0.05 for all comparisons. Binominal logistic regression analysis was performed with 
significant variables. Spearman’s correlation was used to evaluate the relationships 
between continuous variables.

RESULTS
Of the 485 participants included in the study, 56.5% (n = 274) were included in the 
COVID-19-positive group and 43.5% (n = 211) in the control group. There was no 
significant difference between the COVID-19-positive and control groups in gender 
distribution (52.6% male, 47.4% female in the COVID-19-positive group and 53.6% 
male, 46.4% female in the control group; P = 0.450). The average age of the COVID-19-
positive group was significantly higher than that of the control group (50.9 ± 10.9 years 
vs 40.4 ± 12.3 years, P < 0.001). The frequency of accompanying hepatic steatosis in the 
COVID-19-positive group was significantly higher compared with the control group 
(40.9% vs 19.4%, P < 0.001). The average hepatic attenuation value was significantly 
lower in the COVID-19-positive group compared with the control group (45.7 ± 11.4 
HU vs 53.9 ± 15.9 HU, P < 0.001). The average PSS value of the COVID-19-positive 
group was 7.5 ± 3.4 (range: 2-18). The numbers of patients with obesity, overweight, 
diabetes mellitus, and hypertension were significantly higher in the COVID-19-
positive group compared than in the control group (P = 0.001, P < 0.001, P = 0.003, and 
P < 0.001 respectively; Table 1).

Logistic regression analysis (Table 2) showed that after adjusting for age, 
hypertension, diabetes mellitus, overweight, and obesity there odds of hepatic 
steatosis was nearly 2.2 times greater in the COVID-19 positive group compared with 
the controls [odds ratio (OR) 2.187; 95% confidence interval (CI): 1.336-3.580, P < 
0.001].

The characteristics of COVID-19 patients with and without the presence of hepatic 
steatosis are shown in Table 3. PSS was significantly higher in COVID-19 patients with 
hepatic steatosis than it was in those without steatosis (8.6 ± 3.5 vs 6.8 ± 3.2, P < 0.001). 
Similarly, obesity (25.0% vs 10.5%, P = 0.001), overweight (61.6% vs 40.6%, P < 0.001) 
and alcohol usage (3.6% vs 0%, P = 0.015) were significantly higher in those with 
hepatic steatosis.

The results of the correlation analyses are shown in Table 4. There was a weakly 
negative correlation between the hepatic attenuation value and PSS (r = −0.305, P < 
0.001; Figure 3). There was a weakly positive correlation between PSS and age (r = 
0.329, P < 0.001; Figure 4), and a weakly negative correlation was found between 
hepatic attenuation and age (r = −0.242, P < 0.001; Figure 5).

DISCUSSION
Following studies revealing the relationship between obesity and COVID-19[5,7], 
researchers focused on more specific issues related to metabolic disorders. A study 
suggested a possible association between hepatic steatosis and COVID-19 infection 
and showed that the frequency of this liver disorder was increased in COVID-19-
positive patients[9]. That study, conducted in Brazil, included 316 patients (204 RT-
PCR-positive; 112 RT-PCR-negative and chest CT-negative) who were evaluated 
retrospectively, the frequency of hepatic steatosis was found to be higher in the RT-
PCR-positive group compared to the control group (31.9% vs 7.1%, P < 0.001)[9]. In 
this study, the CT results of 485 people (274 RT-PCR- and CT-positive and 211 RT-
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Table 1 Comparison of patient variables in the coronavirus disease 2019-positive and control groups

COVID-19+, n = 274 (56.5%) COVID-19−, n = 211 (43.5%) Total, n = 485 P value

Age (yr) 50.9 ± 10.9 40.4 ± 12.3 46.4 ± 12.7 < 0.001c

Male gender, n (%) 144 (52.6) 113 (53.6) 257 (53.0) 0.450

Presence 112 (40.9) 41 (19.4) 153 (31.5)Hepatic steatosis, n (%)

Absence 162 (58.1) 170 (80.6) 332 (68.5)

< 0.001c

Liver's attenuation (HU) 45.7 ± 11.4 53.9 ± 15.9 49.3 ± 14.2 < 0.001c

Comorbidities

Obesity (BMI ≥ 30 kg/m2) 45 (16.4) 13 (6.2) 58 (12.0) 0.001b

Overweight (BMI 25–29.9 kg/m2) 153 (55.8) 55 (26.1) 208 (42.9) < 0.001c

Diabetes mellitus 68 (24.8) 29 (13.7) 97 (20.0) 0.003b

Hypertension 107 (39.1) 37 (17.5) 144 (29.7) < 0.001c

Cardiac disease 36 (13.1) 23 (10.9) 59 (12.2) 0.455

Chronic lung disease 29 (10.6) 24 (13.7) 53 (10.9) 0.896

No comorbidity1 136 (49.6) 129 (61.1) 265 (54.6) 0.012a

Smoking history 57 (20.8) 56 (26.1) 112 (23.1) 0.110

Alcohol usage 4 (1.5) 4 (1.9) 8 (1.6) 0.709

1Includes obesity, overweight, diabetes mellitus, hypertension, smoking history, heart and lung diseases.
aP < 0.05.
bP < 0.01.
cP < 0.001.
BMI: Body mass index; COVID-19: Coronavirus disease 2019; HU: Hounsfield unit. Data are means ± SD or n (%).

Table 2 Binominal logistic regression analysis of statistically significant data in univariate analysis of patients with coronavirus 
disease 2019

Variable OR 95%CI P-value

Age 1.074 1.052-1.097 0.002b

Hepatic steatosis 2.187 1.336-3.580 < 0.001c

Obesity (BMI ≥ 30 kg/m2) 4.810 2.269-10.195 0.001b

Overweight (BMI 25–29.9 kg/m2) 3.573 2.181-5.853 < 0.001c

Diabetes mellitus 0.396 0.213-0.736 0.003b

Hypertension 1.455 0.867-2.442 0.156

bP < 0.01.
cP < 0.001.
BMI: Body mass index; CI: Confidence interval; OR: Odds ratio.

PCR- and CT-negative), also found a significantly higher frequency of hepatic steatosis 
in the COVID-19 group than in the control group [40.9% (112 of 274 patients) vs 19.4% 
(41 of 211 patients)]. In the previous study, the COVID-19-positive group had an 
almost 4.7 times higher probability of steatosis (OR: 4.698) compared with the controls. 
In our study, the odds were approximately 2.2 higher (OR: 2.187). The difference 
might be related to the greater prevalence of hepatic steatosis in Turkey. Unlike the 
Brazilian study, we evaluated comorbidities such as obesity, overweight, diabetes 
mellitus, and hypertension. The results of our study revealed that the incidence of 
hepatic steatosis remained increased in COVID-19 patients even after adjustment for 
age and comorbidities. In addition, in our study, the rates of hepatic steatosis in both 
the COVID-19 and control groups were higher than those of the Brazilian study, which 
may be related to nutritional, genetic or other regional differences. The prevalence of 
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Table 3 Comparison of patient variables in those with coronavirus disease 2019 and with or without hepatic steatosis

Variable Steatosis+, n = 112 Steatosis−, n = 162 Total, n = 284 P value

Age (yr) 51.2 ± 9.2 50.7 ± 10.1 50.9 ± 10.9 0.321

Male gender, n (%) 65 (58.0) 79 (48.8) 144 (52.6) 0.131

Liver's attenuation, Hounsfield unit 34.2 ± 4.8 53.6 ± 7.2 45.7 ± 11.5 < 0.001c

Pneumonia severity score 8.6 ± 3.5 6.8 ± 3.2 7.5 ± 3.4 < 0.001c

Comorbidities

Obesity (BMI ≥ 30 kg/m2) 28 (25.0) 17 (10.5) 45 (16.4) 0.001b

Overweight (BMI 25-29.9 kg/m2) 69 (61.6) 65 (40.6) 134 (48.9) < 0.001c

Diabetes mellitus 33 (29.5) 35 (21.6) 68 (24.8) 0.139

Hypertension 42 (37.5) 65 (40.1) 107 (39.1) 0.662

Cardiac disease 13 (11.6) 23 (14.2) 36 (13.1) 0.533

Chronic lung disease 12 (10.7) 18 (11.1) 30 (10.9) 0.918

No comorbidity1 54 (48.2) 82 (50.6) 136 (49.6) 0.696

Smoking history 18 (16.1) 39 (24.1) 57 (20.8) 0.109

Alcohol usage 4 (3.6) 0 (0) 4 (1.5) 0.015a

1Includes obesity, overweight, diabetes mellitus, hypertension, smoking history, and heart and lung diseases.
aP < 0.05.
bP < 0.01.
cP < 0.001.
BMI: Body mass index. Data are means ± SD or n (%)

Table 4 Correlation between hepatic attenuation value, coronavirus disease 2019 pneumonia severity score, and age

Liver attenuation value Pneumonia severity score Age 
r 1 −0.3051 0.2421Liver attenuation value

P value < 0.001c < 0.001c

r −0.3051 1 0.3291Pneumonia severity score

P value < 0.001c < 0.001c

r −0.2421 0.3291 1Age 

P value < 0.001c < 0.001c

1Correlation is significant at the 0.01 level (2-tailed).
cP < 0.001.

NAFLD worldwide is estimated to be approximately 25%[17]. In a 2016 study 
conducted in Brazil in an age group similar to our study, a total of 800 people (561 
women and 239 men) were examined, and the prevalence of steatosis was found to be 
29.1% and higher in men than in women[18]. According to 2016 data published by 
WHO, Turkey is the country with the highest obesity prevalence (32.1%) in 
Europe[17]. A comprehensive review published in 2019, included studies reporting 
that the NAFLD prevalence in Turkey was between 47.9% and 54.4% in age groups 
similar to those in our study[17]. In a previous study conducted in our hospital 
population, it was found that men were most affected by NAFLD in the third and 
fourth decades of age[19]. Despite early studies reporting a higher risk of NAFLD in 
women, a large body of evidence now shows that the prevalence of NAFLD is higher 
in men than women, with gender-specific differences by age[20].

A systematic literature review of the association between NAFLD and severe 
COVID-19 regardless of obesity, which is considered the most important risk factor for 
both NAFLD and COVID-19, concluded that NAFLD might be a determining factor 
for severe COVID-19 even after adjusting for the presence of obesity (OR: 2.358, P < 
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Figure 3 Scatter graph showing a negative correlation between the hepatic attenuation value and pneumonia severity score measured on 
computed tomography (Spearman's correlation coefficient, r = −0.357 and P < 0.001). The mean pneumonia severity score of the coronavirus 
disease 2019-positive group was 7.6 (4.2-11; minimum 2, maximum 18). HU: Hounsfield unit.

Figure 4 Scatter graph showing a positive correlation between age and the pneumonia severity score measured on computed 
tomography (Spearman's correlation coefficient, (r = 0.371 and P < 0.001).

0.001)[5]. However, a direct comparison and correlation analysis between hepatic 
steatosis and disease severity has not previously been published. In patients with 
COVID-19 requiring intensive care, new parameters such as invasive mechanical 
ventilation, nosocomial infections, acute respiratory distress syndrome, coagulopathy, 
and acute kidney injury are added to the main comorbidities, including male gender, 
advanced age, hypertension, coronary heart disease, chronic obstructive pulmonary 
disease, obesity, and chronic kidney disease, which further complicates the invest-
igation of factors affecting disease progression[7,21,22]. In this study, we examined the 
relationship between PSS and hepatic steatosis in patients with symptomatic infection. 
We found that the PSS was significantly increased in COVID-19 patients with hepatic 
steatosis (8.6 ± 3.5 vs 6.8 ± 3.2, P < 0.001). That may indicate that comorbidities may 
accompany in patients with severe pneumonia. In addition, we showed a moderate 
correlation between hepatic steatosis with age and PSS. We consider that our results 
are the first data to directly demonstrate that relationship.
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Figure 5 Scatter graph showing a negative correlation between the hepatic attenuation value and age (Spearman's correlation coefficient, 
r = −0.303 and P < 0.001). HU: Hounsfield unit.

According to the Centers for Disease Control and Prevention, having a chronic liver 
disease such as alcohol-related liver disease, NAFLD, and especially cirrhosis, can 
increase the risk of severe COVID-19[23]. In a retrospective study conducted in China 
including 202 COVID-19 patients, the prevalence of metabolic associated fatty liver 
disease (MAFLD) was 37.6%, and the risk of disease progression was increased in that 
group[24]. Various articles attempting to explain that possible relationship emphasize 
that MAFLD (defined as NAFLD in some articles) is a liver symptom of metabolic 
syndrome, is associated with chronic inflammation, and contributes to the interaction 
in the cytokine storm described in COVID-19 patients, causing disease progression, 
complications, and fatal consequences[9,10,24]. In support of those studies, we found 
that the radiological severity of pneumonia was higher in COVID-19 patients with 
steatosis that without steatosis. Our study, which investigated the relationship 
between hepatic steatosis and the severity of COVID-19 disease in patients according 
to tomographic criteria, provides valuable data to guide further study.

This study had several limitations. It was conducted retrospectively in a single 
tertiary university hospital, and all patients were from a single geographic region. The 
prevalence of hepatic steatosis may differ in different populations and regions. A 
strength of our study, is that to the best of our knowledge, it is the first to investigate 
the relationship between CT-assessed steatosis and PSS in adult COVID-19 patients.

CONCLUSION
The current study revealed a significantly higher prevalence of hepatic steatosis on CT 
in COVID-19 patients compared with controls after adjustment for age and 
comorbidities. In addition, it found a correlation between the severity of pneumonia 
measured on CT and liver density. Therefore, liver density measurement can be 
considered as a new parameter in the risk analysis of infected patients. This evaluation 
can be quickly and easily performed using already available CT data without the need 
for an additional examination. Further study is needed to confirm the presence of such 
an association after considering and minimizing multiple variables that can affect 
hepatic steatosis.

ARTICLE HIGHLIGHTS
Research background
Recent studies on coronavirus disease 2019 (COVID-19) demonstrated that obesity is 
significantly associated with increased disease severity, clinical outcome, and 
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mortality.

Research motivation
The association between hepatic steatosis, which frequently accompanies obesity, the 
pneumonia severity score (PSS) evaluated by computed tomography (CT), and the 
prevalence of steatosis in patients with COVID-19 remains to be elucidated.

Research objectives
The study objective was to assess the frequency of hepatic steatosis in the chest CT of 
COVID-19 patients and its association with the PSS.

Research methods
This was a retrospective study evaluating the CT of COVID-19 positive and negative 
patients in a tertiary hospital.

Research results
Of the 485 patients, 274 (56.5%) were defined as the COVID-19-positive group and 211 
(43.5%) as the control group. The frequency of hepatic steatosis was significantly 
higher in the positive group than in the control group (40.9% vs 19.4%, P < 0.001). The 
average hepatic attenuation values were significantly lower in the positive group than 
in the control group (45.7 ± 11.4 HU vs 53.9 ± 15.9 HU, P < 0.001). Logistic regression 
analysis showed that after adjusting for age, hypertension, diabetes mellitus, 
overweight, and obesity there was almost a 2.2 times greater odds of hepatic steatosis 
in the COVID-19-positive group than in the controls (odds ratio 2.187; 95% confidence 
interval: 1.336-3.580, P < 0.001).

Research conclusions
The current study revealed a significantly higher prevalence of hepatic steatosis on CT 
in COVID-19 patients compared with controls after adjusting for age and 
comorbidities.

Research perspectives
Liver density and PSS can be easily examined on CT images of COVID-19 patients and 
the relationship between tomographic severity and steatosis can be evaluated.
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