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Abstract
Objectives To compare the pulmonary chest CT findings of patients with COVID-19 pneumonia with those with other types of
viral pneumonia.
Methods This retrospective review includes 154 patients with RT-PCR-confirmed COVID-19 pneumonia diagnosed between
February 11 and 20, 2020, and 100 patients with other types of viral pneumonia diagnosed between April 2011 and December
2020 from two hospitals. High-resolution CT (HRCT) of the chest was performed. Data on location, distribution, attenuation,
maximum lesion range, lobe involvement, number of lesions, air bronchogram signs, Hilar and mediastinal lymph node enlarge-
ment, and pleural effusion were collected. Associations between imaging characteristics and COVID-19 pneumonia were
analyzed with univariate and multivariate logistic regression models.
Results A peripheral distribution was associated with a 13.04-fold risk of COVID-19 pneumonia, compared with a diffuse
distribution. A maximum lesion range > 10 cm was associated with a 9.75-fold risk of COVID-19 pneumonia, compared with
a maximum lesion range ≤ 5 cm, and the involvement of 5 lobes was associated with an 8.45-fold risk of COVID-19 pneumonia,
compared with a maximum lesion range ≤ 2. No pleural effusion was associated with a 3.58-fold risk of COVID-19 pneumonia
compared with the presence of pleural effusion. Hilar and mediastinal lymph node enlargement was associated with a 2.79-fold
risk of COVID-19 pneumonia.
Conclusion A peripheral distribution, a lesion range > 10 cm, involvement of 5 lobes, presence of hilar and mediastinal lymph
node enlargement, and no pleural effusion were significantly associated with 2019-novel coronavirus pneumonia.
Key Points
• A peripheral distribution, a lesion range > 10 cm, involvement of 5 lobes, presence of hilar and mediastinal lymph node
enlargement, and no pleural effusion were significantly associated with COVID-19 compared with other types of viral
pneumonia.
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Abbreviations
BMI Body mass index
COVID-19 2019 novel coronavirus
CRP C-reactive protein
GGO Ground glass opacity
HRCT High-resolution CT
RT-PCR Reverse-transcription

polymerase chain reaction

Introduction

Since December 2019, a succession of cases of pneumonia
with unknown causes has been observed in Wuhan, Hubei

Xiao Li and Xu Fang are the joint first authors in the paper.

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s00330-020-06925-3) contains supplementary
material, which is available to authorized users.

* Yun Bian
bianyun2012@foxmail.com

* Jianping Lu
cjr.lujianping@vip.163.com

1 Department of Radiology, Huoshenshan Hospital,
Wuhan 430000, Hubei, China

2 Department of Medical Imaging, Jinling Hospital, Medical School of
Nanjing University, Nanjing 210002, Jiangsu, China

3 Department of Radiology, Changhai Hospital, The Navy Military
Medical University, Changhai road 168, Shanghai 200434, China

European Radiology
https://doi.org/10.1007/s00330-020-06925-3

http://crossmark.crossref.org/dialog/?doi=10.1007/s00330-020-06925-3&domain=pdf
http://orcid.org/0000-0002-4863-4956
https://doi.org/10.1007/s00330-020-06925-3
mailto:bianyun2012@foxmail.com
mailto:cjr.lujianping@vip.163.com


Province, China. On January 7, 2020, the 2019 novel corona-
virus (SARS-Cov2, with the disease now officially named
COVID-19 by the World Health Organization) was identified
as the causative agent, based on virus typing [1, 2]. Recent
studies revealed that SARS-Cov 2 is related to bat-SL-CoV
ZC45 and bat-SL-CoV ZXC21 [2] and can spread from hu-
man to human, mainly through respiratory droplets, physical
contact, and the oral-fecal route [3].

The confirmed diagnosis of COVID-19 pneumonia re-
quires viral nucleic acid detection in throat swabs, sputum,
lower respiratory tract secretions, or blood; while the specific-
ity of this test is strong, its sensitivity is poor [4] and most
patients show multiple negative results. Furthermore, in most
patients, lung imaging findings are observed earlier than clin-
ical symptoms, which make imaging examinations crucial for
screenings and an accurate diagnosis [5]. Chest CT is now the
routine for patients with COVID-19 pneumonia at many in-
stitutions. In our experience, some patients with positive CT
findings may have initial negative result before they were
finally confirmed as COVID-19 pneumonia, and they were
easily misdiagnosed as common types of viral pneumonia,
especially in the non-epidemic area. In addition, there have
been a few reports about COVID-19 pneumonia findings on
chest CT [5–11]; however, the reported CT findings of
COVID-19 pneumonia were extremely similar to common
types of viral pneumonia. To the best of our knowledge, no
study so far has compared CT findings between COVID-19
pneumonia and other types of viral pneumonia. Hence, the
primary objective of our study was to compare the pulmonary
CT findings of patients with COVID-19 pneumonia with
those with other types of viral pneumonia.

Materials and methods

Patients

This retrospective cross-sectional study was reviewed and ap-
proved by the Biomedical Research Ethics Committee of our
institution, and patient consent was waived.

All patients with a history of infectious pneumonia from
April 2011 to February 2020 at Changhai Hospital and all
patients with a clinical suspicion of COVID-19 from
February 11 to February 20 at Huoshenshan Hospital were
included. The inclusion criteria were (1) the availability of a
positive reverse-transcription polymerase chain reaction (RT-
PCR) tests confirming the viral origin of pneumonia and (2)
the availability of a chest CT at the time of diagnosis. The
exclusion criteria were (1) laboratory findings in favor of a
bacterial origin, (2) normal lung parenchyma on chest CT, (3)
presence of non-infectious lung parenchyma lesions on chest
CT (e.g., lung cancer, pneumothorax, pulmonary edema), and
(4) a delay between chest CT and RT-PCR longer than 7 days.

All clinical results were extracted from the patients’ electronic
medical records in the two-hospital information system. All
patients with COVID-19 pneumonia were divided into four
clinical types namely mild, moderate, severe, and critical [12].

CT scanning

Pulmonary CT was performed using 64-, 256-, and 128-slice
multidetector row CT scanners (64: Somatom, Siemens
Healthcare; 256: Brilliance-16P, Philips Healthcare; 128:
uCT 760, United Imaging Healthcare). Images were captured
at window settings that allowed viewing of the lung parenchy-
ma (window level, − 600 to – 700 HU; window width, 1200–
1500 HU) and the mediastinum (window level, 20–40 HU;
windowwidth, 400 HU). The scanning range covered the area
from the level of the superior aperture of the thorax to the
diaphragm. The CT acquisition parameters are reported in
Supplemental Digital Content 1.

Radiological imaging analysis

We used the original cross-sectional images for analysis. All
images were analyzed by two chest radiologists (X.L. and
X.F., both with 8 years of experience) who were blinded to
the clinical details. When their readings were not consistent,
the final results were determined by consensus.

All lesions were evaluated for the following characteristics:
(a) location: right, left, or bilateral lungs; (b) distribution: pe-
ripheral, central, or diffuse; (c) attenuation: ground glass at-
tenuation including ground glass opacity (GGO) and crazy-
paving pattern, consolidation, and mixed patterns of ground
glass attenuation and consolidation [13, 14]; (d) maximum
lesion range: ≤ 5 cm, 5–10 cm, and > 10 cm only for the
biggest one; (e) lobe involvement: the five lung lobes were
divided into categories of ≤ 2 lobes, 2–4 lobes, and = 5 lobes;
(f) number of lesions: one, two, and three or more; (g) air
bronchogram; (h) Hilar and mediastinal lymph nodes enlarge-
ment: short-axis diameter of a lymph node > 10 mm [15]; and
(i) pleural effusion.

Statistical analyses

Normal distribution and variance homogeneity tests were per-
formed on all continuous variables; those with a normal dis-
tribution are expressed as the mean and standard deviation
while those with non-normal distributions are expressed as
medians and ranges. In this study, we divided the patients into
two groups (COVID-19 pneumonia and the other viral pneu-
monia). First, we examined group differences in all variables
between patients with COVID-19 pneumonia and patients
with other types of viral pneumonia. The Kruskal-Wallis H
test (skewed distribution) and chi-square tests (categorical var-
iables) were used to determine statistical differences between
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the two groups. Second, a univariate regression analysis was
applied to estimate effect sizes for the relationships between
all variables and two types of viral pneumonia. Last, multivar-
iable logistic models were used to evaluate the associations
between exposure (imaging characteristics) and outcome (vi-
ral pneumonia). These models included model 1 (not adjusted
for other co-variants), model 2 (adjusted for age, sex, and
body mass index [BMI]), and model 3 (adjusted for the same
factors as model 2 as well as for other significantly associated
clinical and imaging characteristics in univariate regression
analysis). The group with other types of viral pneumonia
was considered the reference group.

A two-tailed p value of less than 0.05 was considered sta-
tistically significant. All analyses were performed using R
software (version 3.3.3; The R Foundation for Statistical
Computing) and EmpowerStats (X&Y Solutions, Inc).

Results

Clinical characteristics

We retrospectively analyzed 254 patients at two different hos-
pitals in China. A total of 147 consecutive patients with
COVID-19 pneumonia, 71 males (mean age, 53.17 years;
age range, 26–88 years) and 76 females (mean age,
58.22 years; age range, 22–83 years), were included at
Huoshenshan Hospital between February 11 and 20, 2020.
Seven consecutive patients with COVID-19 pneumonia, 5
males (mean age, 47.80 years; age range, 28–75 years) and
2 females (mean age, 59 years; age range, 47–71 years), were
included at Changhai Hospital between January 25 and
February 9, 2020. One hundred consecutive adult patients
with other types of viral pneumonia, 55 males (mean age,
52.98 years; age range, 20–91 years) and 45 females (mean
age, 51.13 years; age range, 20–95 years), were included at
Changhai Hospital between April 2011 and December 2020.
The patients with COVID-19 pneumonia and the other types
of viral pneumonia were confirmed by viral nucleic acid de-
tection (Fig. 1). The 154 patients with COVID-19 pneumonia
included 114 moderate cases (74.03%) and 40 severe cases
(25.97%). The 100 patients with other types of viral pneumo-
nia included 40 cases (40.0%) of Epstein-Barr virus infec-
tions, 29 cases (29.0%) of cytomegalovirus infections, three
cases (3.0%) of adenovirus infections, and 28 cases (28.0%)

Fig. 1 Flow chart visualizing the patient selection process. RT-PCR: reverse-transcription polymerase chain reaction

Table 1 The interval from the onset of symptoms to the positive CT
findings of 154 COVID-19 pneumonia

The interval time Cases, n (%) Clinical types, n (%)

Moderate Severe

0–2 days 0 0 0

3–5 days 23 (14.93) 20 (12.99) 3 (1.95)

6–12 days 125 (81.17) 90 (58.44) 35 (22.73)

13–15 days 6 (3.90) 4 (2.59) 2 (1.30)
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Table 2 Baseline characteristics of patients

Characteristic Other viral pneumonia (n = 100) Novel coronavirus pneumonia (n = 154) p value

Age, median (range), years 49.50 (20.00–95.00) 59.00 (22.00–88.00) 0.051

BMI, mean (SD), kg/m2 23.48 ± 2.89 23.30 ± 1.87 0.672

Sex, n (%) 0.379

Male 55 (55.00) 76 (49.35)

Female 45 (45.00) 78 (50.65)

Smoking history, n (%) 0.015

No 84 (84.00) 144 (93.51)

Yes 16 (16.00) 10 (6.49)

Fever, n (%) 0.222

No 14 (14.00) 14 (9.09)

Yes 86 (86.00) 140 (90.91)

Cough, n (%) 0.043

No 29 (29.00) 28 (18.18)

Yes 71 (71.00) 126 (81.82)

WBC, n (%) 0.693

Decreased 4 (4.00) 10 (6.49)

Normal 89 (89.00) 135 (87.66)

Increased 7 (7.00) 9 (5.84)

Lymphocyte, n (%) < 0.001

Decreased 64 (64.00) 60 (38.96)

Normal 26 (26.00) 91 (59.09)

Increased 10 (10.00) 3 (1.95)

CRP, n (%) < 0.001

Normal 16 (16.00) 66 (42.86)

Increased 84 (84.00) 88 (57.14)

Location, n (%) 0.407

Right lung 12 (12.00) 11 (7.14)

Left lung 2 (2.00) 2 (1.30)

Bilateral lungs 86 (86.00) 141 (91.56)

Distribution, n (%) < 0.001

Central 0 2 (1.30)

Peripheral 11 (11.00) 47 (30.52)

Diffuse 89 (89.00) 105 (68.18)

Attenuation, n (%) 0.305

Ground glass shape 30 (30.00) 38 (24.68)

Consolidation 6 (6.00) 5 (3.25)

Mixed pattern 64 (64.00) 111 (72.08)

Maximum lesion range, n (%) 0.015

≤ 5 cm 31 (31.00) 32 (20.78)

5–10 cm 53 (53.00) 74 (48.05)

> 10 cm 16 (16.00) 48 (31.17)

Number of lesions, n (%) 0.176

1 2 (2.00) 0

2 3 (3.00) 3 (1.95)

≥ 3 95 (95.00) 151 (98.05)

Involvement of lobes, n (%) 0.002

≤ 2 13 (13.00) 11 (7.14)

2–4 30 (30.00) 23 (14.94)

5 57 (57.00) 120 (77.92)
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of influenza infections. The interval from the onset of symp-
toms to the positive CT findings was 8 days (range 4–13 days)
and 8 days (range 3–15 days) in COVID-19 pneumonia group
and the other viral pneumonia group, respectively. Among the
clinical and imaging characteristics that we investigated, we
found significant differences in smoking history, presence of
cough, lymphocyte ratios, C-reactive protein (CRP) levels,
distribution, maximum lesion range, lobe involvement, hilar
andmediastinal lymph node enlargement, and pleural effusion
between patients with COVID-19 pneumonia and those with
other types of viral pneumonia (p > 0.05). The patient charac-
teristics are shown in Tables 1 and 2. The patient CT findings
are shown in Figs. 2 and 3.

Univariate analysis

The results of our univariate analysis are shown in Table 3.
Smoking history, cough, lymphocyte, and CRP, distribution,
maximum lesion range, involvement of lobes, hilar and medi-
astinal lymph node enlargement, and pleural effusion were
significantly associated with COVID-19 pneumonia.

Multivariate analyses

When applying the crude model (model 1), peripheral distri-
bution, maximum lesion range > 10 cm, involvement of 5
lobes, presence of hilar and mediastinal lymph node enlarge-
ment, and no pleural effusion were significantly associated
with COVID-19 pneumonia. Furthermore, in the minimally
adjusted model 2 and the fully adjusted model 3, effect sizes
also showed significant correlations with viral pneumonia.
The results of the multivariate analysis are shown in Table 4.

Discussion

The present study aimed to compare the pulmonary CT find-
ings of patients with 2019 novel coronavirus pneumonia with
those with other types of viral pneumonia. Our analyses, in
particular our fully adjusted model (model 3), show that pe-
ripheral distribution, a lesion range > 10 cm, involvement of 5
lobes, presence of hilar and mediastinal lymph node

Fig. 2 Unenhanced CT images
from patients with COVID-19
pneumonia. a, b A 59-year-old
woman. a CT image of the medi-
astinum showing a mediastinal
enlarged lymph node. bCT image
of lung parenchyma showing
multi-focal crazy-paving pattern
and consolidation. c, dA 70-year-
old woman. c CT image of the
mediastinum showing a mediasti-
nal and right hilar enlarged lymph
node. d CT image of lung paren-
chyma showing multi-focal
GGO, crazy-paving pattern, and
consolidation. GGO, ground glass
opacity

Table 2 (continued)

Characteristic Other viral pneumonia (n = 100) Novel coronavirus pneumonia (n = 154) p value

Air bronchogram, n (%) 0.796

No 64 (64.00) 101 (65.58)

Yes 36 (36.00) 53 (34.42)

Hilar and mediastinal lymph nodes enlargement, n (%) < 0.001

No 80 (80.00) 87 (56.49)

Yes 20 (20.00) 67 (43.51)

Pleural effusion, n (%) 0.001

No 69 (69.00) 132 (85.71)

Yes 31 (31.00) 22 (14.29)

WBC, white blood cell; CRP, C-reactive protein; Ground glass shape, included ground glass opacity and crazy-paving pattern
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enlargement, and no pleural effusion were significantly asso-
ciated with 2019 novel coronavirus pneumonia.

Our study shows the following imaging characteristics of
COVID-19 pneumonia: The most common location was the
bilateral lungs (91.56%) and the most common distribution
was diffuse (68.18%). The most common attenuation was a
mixed pattern of GGO and consolidation (72.08%). The vast
majority of patients with COVID-19 pneumonia showed a
large lesion range (5–10 cm, 48.05%; > 10 cm, 31.17%), ≥3
lesions (98.05%), and the involvement of five lobes (77.92%).
Pan et al [6] assessed the imaging findings of 63 patients with
COVID-19 pneumonia and found that 7 (11.1%) patients had
four affected lobes, 28 (44.4%) patients had five affected
lobes, and 54 (85.7%) patients showed patchy/punctate
GGO. Pan et al [6] and Xie et al [7] both reported GGO
and/or mixed GGO and mixed consolidation as imaging char-
acteristics of COVID-19 pneumonia. In addition, some earlier
studies assessed CT findings of COVID-19 pneumonia, in-
cluding GGO, and reported crazy-paving patterns, consolida-
tion, the involvement of multiple lobes, and a diffuse distribu-
tion [8–11, 16–18]. The current results are thus consistent with
the findings of previous studies.

The present study does also provide some new findings.
Firstly, we found that a peripheral distribution was associated
with a 13.04-fold risk of COVID-19 pneumonia, compared
with a diffuse distribution. Furthermore, a maximum lesion
range > 10 cm was associated with a 9.75-fold risk of
COVID-19 pneumonia, compared with a maximum lesion
range ≤ 5 cm, and the involvement of 5 lobes was associated
with an 8.45-fold risk of COVID-19 pneumonia, compared
with the involvements of lobes ≤ 2. These findings show that
the larger area and more lobes were involved in patients with
COVID-19 pneumonia than in those with other types of viral

pneumonia, but the distribution was peripheral, which was
different from the diffuse distribution of the other vital pneu-
monia. Secondly, no pleural effusion was associated with a
3.58-fold risk of COVID-19 pneumonia compared with the
presence of pleural effusion. This finding was associated with
few alveolar exudations of interstitial pneumonitis. Notably,
hilar and mediastinal lymph node enlargement was found in a
few patients and was observed in 43.51% and 20.0% of pa-
tients with COVID-19 pneumonia and other types of viral
pneumonia, respectively. However, hilar and mediastinal
lymph node enlargement was associated with a 2.79-fold risk
of COVID-19 pneumonia. This result was different from the
study by Bernheim et al [19]. The following reasons would
lead to the difference. First, we only included the positive CT
finding; however, Bernheim’s study included 20/35 (56%)
negative CT findings. Second, the interval from the onset of
symptoms to the positive CT findings in this study was differ-
ent from that in Bernheim’s study. We speculate that hilar and
mediastinal lymph node enlargement is associated with im-
mune responses and that patients with COVID-19 pneumonia
have stronger immune responses than those with other types
of vital pneumonia, especially in the moderate and severe
patients with COVID-19 pneumonia.

Our study has several limitations. Firstly, this is a retro-
spective study with a limited number of patients in both
groups. Secondly, all patients with a negative chest CT were
excluded, as well as patients with other non-infectious chest
CT findings, which could lead to potential inclusion bias and
weaken our findings. Thirdly, there may have been a supple-
mentary selection bias in these institutions in terms of which
patients were imaged with CT. For instance, patients with
moderate and severe COVID-19 pneumonia usually
underwent a CT scan, while mild or asymptomatic patients

Fig. 3 Unenhanced CT images of
lung parenchyma from patients
with other types of viral
pneumonia. a CT image of a 23-
year-old woman with influenza
infection showing consolidation
in the right middle lobe and GGO
in the left inferior lobar. b CT
image of a 64-year-old man with
Epstein-Barr virus infection
showing a mixed pattern of GGO
and consolidation in the right
middle lobe. c CT image of a 20-
year-old man with adenovirus in-
fection showing consolidation in
the left inferior lobe. d CT image
of a 24-year-old man with cyto-
megalovirus infection showing
multi-focal GGO and consolida-
tion. GGO: ground glass opacity
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Table 3 The result of univariate analysis

Variables Statistics OR (95% CI) p value

Age, median (range), years 56.00 (20.00–95.00) 1.01 (1.00, 1.03) 0.132

BMI, mean (SD), kg/m2 23.37 ± 2.33 0.97 (0.87, 1.08) 0.539

Sex, n (%)

Male 131 (51.57) 1.0

Female 123 (48.43) 1.25 (0.76, 2.08) 0.379

Smoking history, n (%)

No 228 (89.76) 1.0

Yes 26 (10.24) 0.36 (0.16, 0.84) 0.018

Fever, n (%)

No 28 (11.02) 1.0

Yes 226 (88.98) 1.63 (0.74, 3.58) 0.226

Cough, n (%)

No 57 (22.44) 1.0

Yes 197 (77.56) 1.84 (1.01, 3.33) 0.045

WBC, n (%)

Decreased 14 (5.51) 1.0

Normal 224 (88.19) 0.61 (0.18, 1.99) 0.411

Increased 16 (6.30) 0.51 (0.11, 2.36) 0.392

Lymphocyte, n (%)

Decreased 124 (48.82) 1.0

Normal 117 (46.06) 3.73 (2.13, 6.54) <0.0001

Increased 13 (5.12) 0.32 (0.08, 1.22) 0.095

CRP, n (%)

Normal 82 (32.28) 1.0

Increased 172 (67.72) 0.25 (0.14, 0.47) < 0.0001

Location, n (%)

Right lung 23 (9.06) 1.0

Left lung 4 (1.57) 1.09 (0.13, 9.12) 0.936

Bilateral lungs 227 (89.37) 1.79 (0.76, 4.23) 0.186

Distribution, n (%)

Diffuse 194 (76.38) 1.0

Peripheral 58 (22.83) 3.62 (1.77, 7.40) 0.0004

Attenuation, n (%)

Ground glass shape 68 (26.77) 1.0

Consolidation 11 (4.33) 0.66 (0.18, 2.37) 0.521

Mixed pattern 175 (68.90) 1.37 (0.78, 2.42) 0.279

Maximum lesion range, n (%)

≤ 5 cm 63 (24.80) 1.0

5–10 cm 127 (50.00) 1.35 (0.74, 2.48) 0.329

> 10 cm 64 (25.20) 2.91 (1.37, 6.16) 0.005

Number of lesions, n (%)

1–2 8 (3.15) 1.0

≥3 246 (96.85) 2.65 (0.62, 11.34) 0.189

Involvement of lobes, n (%)

≤ 2 24 (9.45) 1.0

2–4 53 (20.87) 0.91 (0.34, 2.39) 0.842

5 177 (69.69) 2.49 (1.05, 5.90) 0.038

Air bronchogram, n (%)

No 165 (64.96) 1.0
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do not. Fourthly, some patients may have received medical
intervention once suspected or confirmed to have infection,
which was not accounted for in this work. Finally, the group
with other types of viral pneumonia only included common
viruses and might not be a significant representation of all
viral infections.

To summarize, a peripheral distribution, a lesion range >
10 cm, involvement of 5 lobes, presence of hilar and medias-
tinal lymph node enlargement, and no pleural effusion were
significantly associated with the 2019 novel coronavirus
pneumonia.

Table 4 Relationship between the imaging characteristics and virus pneumonia in different models

Variable Model 1 Model 2 Model 3

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Distribution

Diffuse 1.0 1.0 1.0

Peripheral 3.62 (1.77, 7.470) 0.0004 3.78 (1.83, 7.84) 0.0003 13.04 (4.12, 41.27) < 0.0001

Maximum lesion range

≤ 5 cm 1.0 1.0 1.0

5– 10 cm 1.35 (0.74, 2.48) 0.329 1.27 (0.69, 2.32) 0.440 3.77 (1.50, 9.44) 0.005

> 10 cm 2.91 (1.37, 6.16) 0.005 2.81 (1.30, 6.06) 0.009 9.75 (3.06, 31.13) 0.0001

Involvement of lobes

≤ 2 1.0 1.0 1.0

2–4 0.91 (0.34, 2.39) 0.842 0.89 (0.33, 2.36) 0.8205 0.78 (0.20, 3.04) 0.720

5 2.49 (1.05, 5.90) 0.038 2.53 (1.06, 6.07) 0.038 8.45 (2.28, 31.28) 0.001

Hilar and mediastinal lymph node enlargement

No 1.0 1.0 1.0

Yes 3.08 (1.72, 5.53) 0.0002 2.94 (1.61, 5.38) 0.0004 2.79 (1.29, 6.02) 0.009

Pleural effusion

Yes 1.0 1.0 1.0

No 2.70 (1.45, 5.01) 0.002 3.15 (1.64, 6.03) 0.0006 3.58 (1.47, 8.72) 0.005

Model 1: we did not adjust other covariates

Model 2: we adjusted for age, sex, and BMI

Model 3: we further adjusted smoking history, cough, lymphocyte, C-reactive protein, maximum lesion range, involvement of lobes, mediastinal lymph
node enlargement, and pleural effusion in distribution; adjusted smoking history, cough, lymphocyte, C-reactive protein, distribution, involvement of
lobes, mediastinal lymph node enlargement, and pleural effusion in maximum lesion range; adjusted smoking history, cough, lymphocyte, C-reactive
protein, distribution, maximum lesion range, mediastinal lymph node enlargement, and pleural effusion in involvement of lobes; adjusted smoking
history, cough, lymphocyte, C-reactive protein, distribution, maximum lesion range, involvement of lobes, mediastinal lymph node enlargement, and
pleural effusion in mediastinal lymph node enlargement; and adjusted smoking history, cough, lymphocyte, C-reactive protein, distribution, maximum
lesion range, involvement of lobes, and mediastinal lymph node enlargement in pleural effusion

CI, confidence interval; OR, odds ratio

Table 3 (continued)

Variables Statistics OR (95% CI) p value
Yes 89 (35.04) 0.93 (0.55, 1.58) 0.796

Hilar and mediastinal lymph nodes enlargement, n (%)

No 167 (65.75) 1.0

Yes 87 (34.25) 3.08 (1.72, 5.53) 0.0002

Pleural effusion, n (%)

Yes 53 (20.87) 1.0

No 201 (79.13) 2.70 (1.45, 5.01) 0.002

WBC, white blood cell; CRP, C-reactive protein; Ground glass shape, included ground glass opacity and crazy-paving pattern; CI, confidence interval;
OR, odds ratio
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