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Purpose The purpose of this study was to describe the clinical features and chest computed
tomography (CT) findings of coronavirus disease 2019 (COVID-19) pneumonia.

Materials and Methods An Institutional Review Board-approved retrospective review was per-
formed for 51 laboratory-confirmed COVID-19 pneumonia patients. Patients were divided into
two groups depending on their clinical status: mild and severe. Clinical characteristics and
chest CT findings were compared between the two groups.

Results Among the 51 patients (22 men, 29 women; mean age, 56.5 & 16 years; range, 22-88
years), 37 (72.5%) were in the mild group and 14 (27.5%) were in the severe group. The patients
in the severe group (68.7 = 12.5 years) were older than the patients in the mild group (51.8 £
14.9 years, p < 0.001). Premorbid conditions and decreased lymphocyte counts were more of-
ten observed in the severe group than in the mild group (71% vs. 41%, p = 0.049 and 86% vs.
32%, p =0.001, respectively). On chest CT, most patients exhibited a mixed ground-glass opaci-
fication (GGO) with consolidation (76%) or a GGO (22%) pattern. The majority of lesions were
predominantly bilateral in the lower lung with a posterior, peripheral distribution. The patients
in the severe group had higher severity scores than those in the mild group.

Conclusion Patients with laboratory-confirmed COVID-19 pneumonia have typical chest CT
findings that provide important information regarding expected disease severity.
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INTRODUCTION

On December 31, 2019, an outbreak of pneumonia of unknown etiology was confirmed in
Wuhan City, Hubei Province of China and informed to the World Health Organization (WHO)
China Country Office (1). On January 7, 2020, the Chinese Center for Disease Control and Pre-
vention identified a new type of coronavirus, which was isolated from patient lower respira-
tory tract samples (1). On February 11, 2020, the International Committee on Taxonomy of
Viruses named this novel coronavirus severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) (2), and the WHO named the infection caused by this novel corona virus identi-
fied in 2019, coronavirus disease 2019 (COVID-19) (3). Despite considerable efforts to reduce
transmission, the infection spread rapidly via human-to-human transmission through respi-
ratory droplets and close contacts (4), and in January 2020, patients in Thailand, Japan, and
South Korea were reported (1). On January 30, 2020, the WHO declared a public health emer-
gency (5), and less than 3 months since the outbreak occurred in Wuhan City, the infection
had spread globally. On March 11, 2020, the WHO officially declared the COVID-19 outbreak
a pandemic (6). As of April 7, 2020, the SARS-CoV-2 infection has been confirmed in 1279722
patients including 72614 deaths globally (7). In South Korea, the first confirmed case of COV-
ID-19 was reported on January 20, 2020 (8), and additional clusters of the infection emerged
in Daegu City, the epicenter of the local outbreak in South Korea, on February 18, 2020. This
local outbreak in Daegu City was found to be due to rapid spread of the virus, because many
people had gathered to worship at a religious facility (“Shincheonji”) in Daegu City. Since
then, the number of confirmed cases of COVID-19 in South Korea has increased rapidly. As
of April 7, 2020, South Korea has reported a total of 10331 laboratory-confirmed cases (6794
in Daegu City), including 192 deaths (7, 9).

Real-time reverse transcription polymerase chain reaction (RT-PCR) of viral nucleic acid is
considered a reference standard for the diagnosis of COVID-19; however, several recently pub-
lished studies have reported the importance of chest computed tomography (CT) findings in
patients with false-negative RT-PCR (10-12). Chest CT plays an important role in the diagnosis
and management of COVID-19 pneumonia. CT is a useful modality for early detection of lung
abnormalities, assessment of the severity of the disease, and monitoring during treatment (13-
15). The purpose of this study was to describe the chest CT findings of COVID-19 pneumonia
and investigate the relationship between patient clinical features and chest CT findings.

MATERIALS AND METHODS

This retrospective study was approved by the Institutional Review Board; the requirement
of informed consent was waived (IRB No. 2020-03-019).

PATIENTS
Between February 24, 2020 and March 8, 2020, 75 consecutive patients who were admitted

to our hospital with laboratory-confirmed SARS-CoV-2 infection using RT-PCR were screened.
Of these, 56 patients who underwent chest CT after admission were included; thereafter, we

excluded patients who had normal findings on chest CT. The clinical data analyzed were as
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follows: age, sex, premorbid conditions, symptoms, date of onset of symptoms, and laborato-
ry findings. As there were various treatment regimens depending on patient clinical status,
we grouped patients into two groups—mild and severe; the patients in the mild group pre-
sented with mild symptoms (e.g., fever, mild respiratory symptoms) and needed general hos-
pitalization (supportive care without mechanical ventilation therapy). The patients in the se-
vere group presented with severe clinical symptoms (e.g., respiratory distress with
respiratory rate = 30 times/min, oxygen saturation < 93% at rest, arterial oxygen partial pres-
sure/fractional inspired oxygen < 300 mm Hg, or respiratory failure needing mechanical
ventilation, shock, or a combination with extrapulmonary organ failure) and needed inten-

sive care unit management.

IMAGE ACQUISITION

All chest CT scans were obtained using a multi-detector CT scanner (Somatom Definition
AS+ Siemens Healthineers, Erlangen, Germany), and the scanning protocol included both
non-enhanced (37 patients) and contrast-enhanced (14 patients) scans. The scanning param-
eters were as follows: detector collimation, 128 X 0.6 mm; beam pitch, 1.2; gantry speed, 0.5
s/rotation; tube voltage, 100-120 kVp; tube current with automatic exposure control, non-en-
hanced scan (reference 50 mAs, ranging between 32 and 82 mAs) and contrast-enhanced
scan (reference 134 mAs, ranging between 120 and 250 mAs); slice thickness, 3.0 mm; recon-
struction interval, 3.0 mm; and a sharp reconstruction kernel. Contrast medium (Iomeprol,
Tomeron 350°; BRACCO, Milan, Italy) was administered using a mechanical injector (Stellant,
Medrad® Bayer, Leverkusan, Germany). All CT scans were obtained with the patient in a su-

pine position at full inspiration.

IMAGE ANALYSIS

Two radiologists (with 7 and 10 years of chest imaging experience, respectively) reviewed
the chest CT images independently on a picture archiving and communication system (PACS,
INFINITT Healthcare Co., Ltd., Seoul, Korea), and final decisions were reached by consen-
sus. The readers evaluated the chest CT images on both lungs (width 1500 HU; level, -600 HU)
and mediastinal (width, 400 HU; level, 40 HU) window settings; images were analyzed with a
focus on the 1) pattern of the lesions [e.g., ground glass opacification (GGO), mixed pattern
(combined consolidation and GGO), and consolidation without GGOJ, 2) laterality, and 3) dis-
tribution in both axial (peripheral, central, mixed) and anteroposterior locations (anterior,
posterior, mixed), 4) number of involved lobes, 5) degree of disease involvement for each
lobe measured using a “total severity score,” as detailed below, and 6) other findings [e.g., in-
terlobular septal thickening, air bronchogram, adjacent pleural thickening, pleural effusion,
lymph node enlargement (= 10 mm in the short-axis dimension), reversed halo sign, and
pulmonary embolism]. All descriptive terms for chest CT imaging followed the Fleischner
Society glossary of terms for thoracic imaging (16). A lesion involving the outer one-third of
the lung was defined as peripheral, and a lesion involving the inner two-thirds of the lung
was defined as central. Lesions without the predilection of peripheral or central regions were
defined as mixed. The anteroposterior location was determined based on the horizontal line

dividing the lung into anterior and posterior halves.
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Using the “total lung severity score,” the degree of involvement of each lobe was estimated,
and the severity of the lesion was evaluated. The degree of involvement of each of the five
lobes was scored as follows: 0, no involvement; 1, 1-25% involvement; 2, 26-50% involve-
ment; 3, 51-75% involvement; or 4, 76-100% involvement. The “total lung severity score” of

CT was the sum of the individual scores from each lobe and ranged from 0 to 20.

DATA AND STATISTICAL ANALYSIS

All statistical analyses were performed using SPSS statistics version 25 for Windows (IBM
Corp., Armonk, NY, USA), and p < 0.05 was considered significantly different. Continuous
variables were presented as the mean + standard deviation and tested using Student’s t-test.
Categorical variables were presented as numbers and percentages and were compared using
the chi square test or Fisher’s exact test.

RESULTS

CLINICAL CHARACTERISTICS

Five patients (1 man and 4 women; mean age, 25.6 = 7.5 years; range, 21-39 years) were ex-
cluded based on normal CT findings. The clinical characteristics and laboratory findings of
the 51 included patients are described in Table 1. Of these patients with COVID-19 pneumonia
and chest CT scans enrolled in this study, 37 (72.5%) were in the mild group and 14 (27.5%)
were in the severe group. These included 22 (43%) men and 29 (57%) women with an age
range of 22-88 years (mean, 56.5 & 16 years). For patients in the mild group, the mean age and
age range were 51.8 &= 14.9 years and 22-88 years, respectively, while for patients in the severe
group, the mean age and age range were 68.7 & 12.5 years and 38-84 years, respectively. Pa-
tients in the severe group were significantly older than those in the mild group (p < 0.001).

Among the 51 patients, 25 (49%) had a premorbid condition, such as hypertension, diabe-
tes, cardiovascular disease, malignancy, chronic obstructive pulmonary disease, or chronic
renal failure. Premorbid conditions were observed more frequently in patients in the severe
group than in patients in the mild group (p = 0.049).

Symptoms of COVID-19 pneumonia included fever, cough, sputum, sore throat, rhinor-
rhea, dyspnea, chest pain, headache, myalgia, fatigue, diarrhea, nausea/vomiting, and an-
orexia. The most common symptoms were cough (75%), dyspnea (51%), and sputum (47%).
Forty-five (88%) patients had normal or slightly decreased leukocyte counts, 24 (47%) had a
decreased lymphocyte percentile, and 47 (92%) had increased C-reactive protein (CRP) levels.
Patients in the severe group were more likely to have decreased lymphocyte percentiles than
those in the mild group (p = 0.001).

CHEST CT IMAGING FINDINGS
The chest CT findings of the 51 patients with COVID-19 pneumonia are listed in Tables 2

and 3 and shown in Figs. 1, 2, 3, and 4. The mean time from development of symptoms to
completion of the chest CT scan was 7.1 & 4 days; there was no significant difference be-
tween the mild group and the severe group in this respect. Forty of the 51 (78%) patients had
bilateral lung lesions, and four or five lobes were involved in 32 (63%) patients. A higher
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Table 1. Clinical Characteristics and Laboratory Findings of the 51 Patients with COVID-19 Pneumonia

Characteristics Total (n=51) Mild (n=37) Severe(n=14) p-Value®

Age (years)* <0.001

Median age (range) 58 (22-88) 54 (22-88) 71(38-84)

Mean age (SD) 56.5(16) 51.8(14.9) 68.7 (12.5)
Sex 0.543

Men 22 (43) 15 (41) 7(50)

Women 29 (57) 22 (59) 7 (50)
Premorbid condition
Any* 25 (49) 15 (41) 10 (71) 0.049
Hypertension 14 (28) 11 (30) 3(21) 0.730
Diabetes 8(16) 4(11) 4(29) 0.192
Cardiovascular disease 7(14) 4(11) 3(21) 0.376
Malignancy 4(8) 1(3) 3(21) 0.058
COPD 2(4) 1(3) 1(7) 0.478
Asthma 2 (4) 1(3) 1(7) 0.478
Chronic renal failure 1(2) 0(0) 1(7) 1.000
Symptoms
Fever 38(75) 26 (70) 12 (86) 0.472
Maximum temperature, °C 0.502

<373 13 (26) 11 (30) 2(14)

37.3-38 19 (37) 14 (38) 5 (36)

38.1-39 15 (29) 10 (27) 5(36)

>39 4(8) 2(5) 2(14)
Cough 38(75) 29 (78) 9 (64) 0.309
Dyspnea 26 (51) 17 (46) 9 (64) 0.242
Sputum 24 (47) 17 (46) 7(50) 0.796
Headache 16 (31) 14 (38) 2(14) 0.176
Myalgia 15 (29) 12 (32) 3(21) 0.513
Sore throat 9(18) 7(19) 2(14) 1.000
Fatigue 7(14) 6(12) 1(7) 0.657
Diarrhea 7(14) 6 (16) 1(7) 0.657
Nausea/vomiting 5(10) 4(11) 1(7) 1.000
Chest pain/tightness 5(10) 4(11) 1(7) 1.000
Anorexia 2(4) 1(3) 1(7) 0.478
Rhinorrhea 2(4) 2(5) 0(0) 1.000
Laboratory findings
Normal or decreased leukocyte count 45 (88) 34(92) 11 (79) 0.198
Decreased lymphocyte percentile” 24 (47) 12 (32) 12 (86) 0.001
Increased C-reactive protein level 47(92) 34(92) 13(93) 1.000
Data are presented as mean (SD) or n (%).
*p<0.05.
tp<0.01.
p<0.001.

S Difference between mild and severe group.
COPD = chronic obstructive pulmonary disease, COVID-19 = coronavirus disease 2019, SD = standard deviation
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number of lobes was involved in patients in the severe group than those in mild group (p =
0.003). Bilateral lower lobes had higher lung severity scores in both groups. The total lung se-
verity score was significantly higher in the severe group (13.4 = 5) than that in mild group
(6.2 £ 4, p <0.001). Moreover, lung severity scores for each involved lobe were significantly

higher in the severe group than in the mild group. The bilateral lower lobes were most com-

Table 2. Distribution of the Lesions and CT Severity Scores in 51 Patients with COVID-19 Pneumonia

Characteristics All (n=51) Mild (n=37) Severe (n=14) p-Value$
Time from symptom development 7.1(4) 7.4 (4) 6.4 (5) 0.414
to chest CT (days) (mean, SD)
Laterality
Unilateral 11(22) 10 (27) 1(7) 0.251
Bilateral 40 (78) 27 (73) 13(93)
Number of involved lobes* 0.003
1 9(18) 9 (24) 0(0)
2 4(8) 3(8) 1(7)
3 6(12) 5(14) 1(7)
4 2(4) 2 (5) 0(0)
5 30 (59) 18(49) 12 (86)
Lung severity score (mean, SD)
Right upper lobe* 1.3(1) 0.8(1) 2.5(1) <0.001
Right middle lobe* 13(1) 0.8 (1) 2.5(1) <0.001
Right lower lobe 2.1(1) 1.8(1) 2.9(1) 0.006
Left upper lobe* 1.5(1) 1.1(1) 2.6(1) <0.001
Left lower lobe* 2.0(1) 1.7(1) 2.8(1) 0.005
Total* 8.1(6) 6.2 (4) 13.4 (5) <0.001
Involved lobe distribution
Right upper lobe* 31(60) 19 (51) 12 (86) 0.025
Right middle lobe 36 (71) 22 (60) 14 (100) 0.005
Right lower lobe 43 (84) 30(81) 13(93) 0.419
Left upper lobe 38 (75) 25 (68) 13(93) 0.082
Left lower lobe 45 (88) 32(86) 13(93) 1.000
Anteroposterior distribution 0.001
Anterior 1(2) 1(3) 0(0)
Posterior 27 (53) 25 (68) 2 (14)
Mixed 23 (45) 11(29) 12(86)
Central to peripheral distribution™ 0.019
Central 2(4) 1(3) 1(7)
Peripheral 36 (71) 30(81) 6 (43)
Mixed 13(26) 6(16) 7 (50)
Data are presented as mean (SD) or n (%).
*p <0.05.
fp<0.01.
*p<0.001.

S Difference between mild and severe group.
COVID-19 = coronavirus disease 2019, CT = computed tomography, SD = standard deviation
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monly involved in both groups. Posterior (53%) and peripheral (71%) distributions were
dominant overall, but severe patients more commonly exhibited mixed (anterior and poste-
rior, central and peripheral) distributions.

Of the 51 patients, 39 (76%) had mixed GGO and consolidation, 11 (22%) had GGO, and 1
(2%) had pure consolidation. There was no significant difference between mild and severe
groups regarding the pattern of lesions. Interlobular septal thickening was observed in 21
(41%) of 51 patients, including 11 of 37 (20%) in the mild group and 10 of 14 (71%) in the se-
vere group. Air bronchogram was observed in 14 (28%) of 51 patients, including 7 (19%) mild

Table 3. Chest CT Findings in 51 Patients with COVID-19 Pneumonia

CT Findings All (n=51) Mild (n=37) Severe (n=14) p-Value?
Pattern of lesion 0.229
Pure GGO 11(22) 10 (27) 1(7)
Mixed GGO 39 (76) 26 (70) 13(93)
Pure consolidation 1(2) 1(3) 0(0)

Other findings

Interlobular septal thickening 21 (41) 11 (20) 10 (71) 0.007
Air bronchogram* 14 (28) 7(19) 7 (50) 0.026
Adjacent pleural thickening 5(10) 3(8) 2(14) 0.606
Pleural effusion 3(6) 1(3) 2(14) 0.179
Reversed halo sign 1(2) 1(3) 0(0) 1.000
Lymphadenopathy 0(0) 0(0) 0(0)

Data are represented as n (%).

*p <0.05.

fp<0.01.

*Difference between mild and severe group.
COVID-19 = coronavirus disease 2019, CT = computed tomography, GGO = ground glass opacification

Fig. 1. A22-year-old woman with coronavirus disease 2019 pneumonia in the mild group.

She had a headache, cough, and sputum 7 days before CT. Axial (A) and coronal (B) non-contrast chest CT
show mixed ground glass opacification and consolidation in the posterior basal and lateral basal segments
of the right lower lobe (arrow, A and arrows, B). The lesions are mainly present in a posterior, peripheral dis-
tribution. The total lung severity score was 1.
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and 7 (50%) severe patients. Interlobular septal thickening and air bronchogram were more
often observed in the severe group than in the mild group (p = 0.007 and p = 0.026, respec-
tively). Five of 51 (10%) patients had lesions with adjacent pleural thickening and 3 (6%) pa-
tients had pleural effusion. No patients had lymphadenopathy. Pulmonary embolism was

not observed in patients with contrast-enhanced scans.

DISCUSSION

Before the novel SARS-CoV-2 virus, there have been six coronavirus strains known to be

pathogenic in humans. Four of these are less pathogenic and cause mild respiratory infec-

Fig. 2. A53-year-old man with coronavirus disease 2019 pneumonia in the mild group.

He had a fever, cough, sputum, sore throat, and myalgia 12 days before CT. His premorbid condition was
hypertension. Axial (A) and coronal (B) non-contrast chest CT show mixed ground glass opacification and
consolidation in peripheral bilateral lower lobes (arrows). The total lung severity score was 6.

Fig. 3. A23-year-old man with coronavirus disease 2019 pneumonia in the mild group.

He had a fever, headache, cough, and sputum 10 days before CT. Axial (A) and coronal (B) non-contrast
chest CT show pure ground glass opacification in the right lower lobe with a posterior, peripheral distribu-
tion (arrows). The total lung severity score was 2.

AN
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Fig. 4. A50-year-old woman with coronavirus disease 2019 pneumonia in the severe group.

She had a fever, cough, and sputum 10 days before CT. Her premorbid condition was hypertension. Axial (A)
and coronal (B) non-contrast chest CT scans show extensive involvement of mixed ground glass opacifica-
tion and consolidation (white arrows). Multifocal interlobular septal thickening (arrowheads) and air bron-
chogram (black arrows) are also observed. The total lung severity score was 16.

tions; the other two have caused two outbreaks in the 21st century—SARS, caused by the
SARS-CoV in 2003, and Middle East respiratory syndrome (MERS), caused by the MERS-asso-
ciated coronavirus (MERS-CoV) in 2012 and 2015 (17). The chest CT findings of COVID-19
pneumonia show similarities with those of SARS and MERS pneumonia, that is, bilateral
GGO and consolidative lesions with a peripheral distribution (18-21).

In this study, we analyzed clinical and chest CT findings of 51 patients with laboratory-con-
firmed COVID-19 pneumonia. Most (72.5%) of the patients were in the mild group. The pa-
tients in the severe group were older and had more premorbid conditions than patients in
the mild group. The clinical symptoms of COVID-19 pneumonia were fever, myalgia, head-
ache, and respiratory and gastrointestinal symptoms. The types of symptoms did not differ
significantly between the mild and severe groups. Most patients had a normal or decreased
leukocyte count (88%) and increased CRP (92%) levels, regardless of severity. Decreased lym-
phocyte percentiles were more often observed in patients in the severe group (86%) than in
the mild group (32%). In most previous studies, leukocyte counts were normal or decreased,
but CRP and lymphocyte counts varied (14, 22-25).

Analysis of the chest CT findings of 51 patients with COVID-19 pneumonia revealed that
most patients manifested with mixed GGO and consolidation (76%) or a pure GGO (22%) pat-
tern. The lesions patterns were not different between the mild and severe groups, but the ex-
tent of the lesions and severity scores were higher in the severe group than those in the mild
group. This is similar to the results of a previous study by Zhao et al. (13). In this study, over-
all, the lesions tended to involve both lower lungs with a posterior, peripheral distribution,
but they appeared to be more extensive in the severe group—there was a wider invasion of
the entire lung rather than a dominant distribution. However, the severity score of chest CT
did not always correlate with clinical status for individual cases in each group. Some patients
in the mild group showed high severity CT scores, and some patients in the severe group

https://doi.org/10.3348/jksr.2020.81.3.591 599
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Fig. 5. A 39-year-old man with coronavirus disease 2019 pneumonia in the mild group with a multifocal re-
versed halo sign on chest CT.

He had a fever, headache and cough 6 days before CT. Axial (A) and coronal (B) non-contrast chest CT scans
show a multifocal mixed ground glass opacification and consolidation pattern with a multifocal reversed
halo sign (arrow, A and arrows, B). The total lung severity score was 9.

showed low severity CT scores. Considering the results of previous studies, this may be relat-
ed to the duration of the disease (25).

Interestingly, interlobular septal thickening and air bronchogram were more often ob-
served in the severe group than in the mild group. Zhou et al. (22) also reported that GGO
with a reticular pattern (a reticular shadow on the background of GGO and interlobular sep-
tal thickening) and air bronchogram is more often observed in advanced-phase (8-14 days
after the onset of symptoms) rather than early-phase (< 7 days after the onset of symptoms)
disease. However, they divided the patients into early-phase and advanced-phase groups
based on the time elapsed after symptom onset, while in this study, the time elapsed between
symptom development and chest CT was not significantly different between groups. As the
initial symptoms might be vague and the contact history in Daegu City, where regional infec-
tions were spreading, was unclear, there was a limit to knowing exactly when the disease be-
gan in the patients included in this study.

The reversed halo sign was observed in one patient (Fig. 5) in our study. The definition of a
reversed halo sign is “a focal rounded area of GGO due to a more or less complete ring of con-
solidation” (16). The term was initially reported to be specific for cryptogenic organizing
pneumonia (26, 27), but has been subsequently used to describe other diseases, including
pulmonary paracoccidioidomycosis (28). There have been several cases with the reversed
halo sign in recently published reports of COVID-19 pneumonia (14, 29-32), and it might re-
flect an organizing pneumonia pattern.

Grillet et al. (33) reported that 23% of patients with severe clinical features of COVID-19
pneumonia have acute pulmonary embolus on pulmonary CT angiography. In this study,
pulmonary embolus was not observed in the 14 patients (8 in the mild group and 6 in the se-
vere group) with contrast-enhanced scans.

This study had some limitations. First, we focused on initial chest CT findings at the time
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of diagnosis, and analysis of follow-up CT was not performed because most patients are still
hospitalized and have not yet undergone follow-up CT scans. Moreover, the time of chest CT
scan after symptom onset was variable, so it was difficult to evaluate CT findings that reflect-
ed the whole course of COVID-19 pneumonia. However, COVID-19 pneumonia is a new,
highly contagious viral pneumonia that has caused a public health emergency; therefore, we
considered urgent reporting necessary to establish appropriate management guidelines for
the management of this virus. Second, the number of enrolled patients in our study was rela-
tively small, and the comparison of CT findings may be deviated. Third, we do not know ex-
actly when and where many of our patients were exposed to the virus. It is possible that most
of our cases were imported, while some were secondary cases. It is also important to investi-
gate whether viral mutations arise in the process of infection and whether they show differ-
ent manifestations on chest CT. Finally, there was no histopathological data from deceased
patients.

In summary, the most common chest CT findings in patients with COVID-19 pneumonia
were the mixed GGO and consolidation or pure GGO patterns, predominantly involving the
bilateral lower lungs with a posterior, peripheral distribution. In patients in the severe group,
interlobular septal thickening and air bronchogram were more often observed, and the
pneumonia appeared to be more extensive and have a wider invasion of the entire lung than
a dominant distribution. The patients in the severe group were older and more likely to have
premorbid conditions and a decreased lymphocyte percentile than patients in the mild
group. In conclusion, patients with laboratory-confirmed COVID-19 pneumonia have typical
chest CT findings that provide important information regarding expected disease severity.
Thus, chest CT findings may help in the optimal management of COVID-19 pneumonia.
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