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ARTICLE INFO ABSTRACT

Keywords: Purpose: This retrospective study aims to illustrate the radiographic characteristics of Coronavirus Disease 2019

Coronavirus disease and the correlation with the clinical course.

Szgé"éteszmmoyaphy Methods: 195 hospitalized patients confirmed as Coronavirus Disease 2019 at First Hospital of Changsha, Hunan
-Co

Province from December 31, 2019 to February 20, 2020 were enrolled. Chest computed tomography scan,
clinical data and laboratory tests results were collected accordingly. Variable characteristics were recorded,
radiographic evolution and outcome were analyzed along with the time course. Representative laboratory tests
results were analyzed based on the image findings.

Results: Majority of the patients showed bilateral (73.8%), multiple lobes involvements (75.9%), peripheral
distribution (83.1%), ground-glass opacification (41.0%), increased vascular margins (63.1%), long axis paral-
lelism (55.9%), patchy ground-glass opacities beneath the pleura (51.3%) and consolidation (45.6%). According
to the repeated radiology analysis, patients of improving/stable group tended to have younger age compared
with worsening group (45.3 £ 15.0 VS. 59.3 £ 13.5, P = 0.001). Based on the laboratory test results, patients
with positive image findings shared elder age, 46.0 (35.0-60.0)VS.31.0 (12.0-37.0) P < 0.001, and higher
chance developing fever(P < 0.05); higher level of lymphocytes, C-reactive protein, erythrocyte sedimentation
rate and lactate dehydrogenase; lower level of white blood cells, neutrophil and albumin(P < 0.001).
Conclusions: There are several specific image changes along with the disease progression may be helpful in early
recognition and differential diagnosis of Coronavirus Disease 2019. Comprehensive assessments of both imaging
feature and laboratory test results may offer an intact knowledge of Coronavirus Disease 2019.

Viral infection

or contact history with people from China, but cases without any trav-
elling or contact history has been reported recently suggesting possible
local transmission. Transmission of COVID-19 is believed via close
contact, aerosol and respiratory droplets from cough and sneezes [5].
However, detection of SARS-CoV-2 virus RNA from eye discharge,
saliva, urine, blood and stool specimens were also reported accordingly,
indicating more investigations are required [6].

The most common symptoms of COVID-19 are non-specific including
fever, cough, dyspnea, shortness of breath, and fatigue [7]. Some cases
may rapidly progress to severe pneumonia, respiratory failure,
multi-organ dysfunction and even death [8]. Gastrointestinal symptoms
such as nausea, vomiting, diarrhea and asymptomatic cases have also
been described [9,10], though relatively rare. Radiographic tests

1. Introduction

Since the initial report of the newly-emerging novel coronavirus
pneumonia in December 2019 from Wuhan, China [1], which is now
defined as Coronavirus Disease 2019 (COVID-19) caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) [2], the confirmed
population reached up to 83,428 in China and 2,158,033 globally by
April 16,2020 [3]. WHO has increased the assessments of the spreading
and impact risk of COVID-19 to very high risk at the global level due to
rapid increase of cases internationally including Italy, United States,
Spain and Germany, etc. [4].

Most of the cases had travelling or contact history of China or Wuhan
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Abbreviation

ARDS acute respiratory distress syndrome

ACE2 angiotensin-converting enzyme 2
COVID-19 Coronavirus Disease 2019

CT computed tomography

CBC complete blood cell

CRP C-reactive protein

ESR erythrocyte sedimentation rate

GGO ground-glass opacification

GGN ground-glass nodule

LDH lactate dehydrogenase

LAD lymphadenopathy

PCR polymerase chain reaction

SARS-CoV-2 severe acute respiratory syndrome coronavirus 2

especially chest computed tomography (CT) scan showed several ab-
normalities strongly favor the diagnosis of COVID-19 including bilateral
peripheral ground-glass opacities, consolidation and linear opacities in
most cases [11].

SARS-CoV-2 virus is now identified as a member of Betacoronavirus
genera of coronavirnae family [12], which is characterized as
positive-sense single-strand RNA (+ssRNA) virus [13].The definitive
diagnosis relies on positive detection of viral RNA nucleic acid ampli-
fication tests (polymerase chain reaction, PCR) [14] of specimens either
from upper respiratory tract (nasopharyngeal and oropharyngeal swab)
or lower respiratory tract (sputum, tracheal aspirate, or bronchoalveolar
lavage) [15]. Because of the high specificity but poor sensitivity of
nucleic acid test, false negative cases are frequently reported. Thus,
acquaintance the radiographic characteristics of COVID-19 lungs is
crucial in terms of the early identification, differential diagnosis, staging
as well as subsequent management strategies.

In this retrospective study, we collected chest CT scan data of 195
cases and clinical characteristics in 187 case of them in First Hospital of
Changsha, Hunan Province from December 31, 2019 to February 20,
2020, aiming to describe the CT scan characteristics of COVID-19 and
investigate the relationship between the clinical manifestation and
radiographic features.

2. Materials and methods
2.1. Patients population

195 hospitalized patients in First Hospital of Changsha, Hunan
Province from December 31, 2019 to February 20, 2020 were enrolled
and the clinical and laboratory tests data were collected accordingly.
The First Hospital of Changsha, capital city of Hunan province with 8.15
million population, also known as Public Health Treatment Center of
Changsha, is the only designated hospital for admission and manage-
ment of COVID-19 patients from Changsha and surrounding area. All of
the patients were confirmed of COVID-19 via positive detection of SARS-
COV-2 RNA by PCR.

2.2. Methods

CT scan was performed with supine position during a single breath-
hold on a Siemens Go Top 64 scanner (Siemens Healthineers, Germany)
and a GE Brivo CT325 scanner (GE Healthcare, United States) respec-
tively. For CT acquisition, the voltage was 120 kVp and tube current was
350 mA, and the slice thickness of the reconstruction was 5 mm.
Repeated CT scan were performed in 95 patients 3—-6 days after the first
scan according to the clinical manifestation and rapid disease progres-
sion. This study was conducted in accordance with the amended

Respiratory Medicine 168 (2020) 105989

Table 1
Radiographic characteristics of 195 patients diagnosed of COVID-19.

Number (%)

Age 46 (33-59)
Sex
Male 94 (48.2%)
Female 101 (51.8%))
Numbers of affected lobes
Non 25 (12.8%)
Unilateral 26 (13.3%)
Bilateral 144 (73.8%)
1 22 (11.3%)
2 31 (15.9%)
3 26 (13.3%)
4 24 (12.3%)
5 67 (34.4%)
Location of the lesion
Peripheral 162 (83.1%)
Central 8(4.1%)
GGO 80 (41.0%)
Solitary GGN/GGO 20 (10.3%)
Patchy ground-glass opacities 100 (51.3%)
Consolidation 89 (45.6%)

Increased vascular margins
Long Axis Parallelism
Nodule with halo sign
Parenchymal band
Reversed halo sign

Air bronchogram

123 (63.1%)
109 (55.9%)
87 (44.6%)
84 (43.1%)
62 (31.8%)
58 (29.7%)

Crazy paving 11 (5.6%)
Pleural effusion 6 (3.1%)
Mediastinal lymphadenopathy 2 (1.0%)

GGO, ground-glass opacification; GGN, ground-glass nodule.

Declaration of Helsinki. Local institutional review boards or indepen-
dent ethics committees approved the protocol, and written informed
consent was obtained from all patients.

2.3. Image interpretation analysis

All the images of 195 patients were anonymously reviewed by two
radiologists separately and features were evaluated as follows: 1. Lat-
erality and location of radiographic abnormalities. 2. Numbers of the
lobes affected. 3. Ground-glass opacification (GGO): defined as an area
of increased attenuation in the lung with preserved bronchial and
vascular markings [16]. 4. solitary ground-glass nodule (GGN) or GGO.
5. Patchy ground-glass opacities. 6. Presence of consolidation. 7.
Increased vascular margins on the central side of the lesion. 8. Long Axis
Parallelism: defined as parallelism between the pleura and the long axis
of the lesion. 9. Presence of nodule with halo sign. 10. Presence of
parenchymal bands. 11. Presence of reversed halo sign. 12. Presence of
air bronchogram. 13. Presence of crazy paving pattern: defined as the
appearance of ground-glass opacity with superimposed interlobular
septal thickening and intralobular septal thickening [17]. 14. Presence
of mediastinal lymphadenopathy. 15. Presence of pleural effusion. 16.
Progression assessment of the lesion based on CT scan which refers to:
Stable, no change; Improving, decreased area and/or density of the
lesion; Worsening, increased area and/or density of the lesion. We also
collected laboratory test results including body temperature, complete
blood cell (CBC) count, C-reactive protein (CRP), erythrocyte sedimen-
tation rate (ESR), albumin and lactate dehydrogenase (LDH) level and
analyzed comparison based on CT scan findings of total 187 patients.

Statistical analysis was performed with SPSS software. Quantitative
data such as age was demonstrated as mean with 95% confidence in-
terval, other counting data were present as the percentage of the total
and analyzed with Person X? test. Significance was defined as a P value
< 0.05.
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Fig. 1. Chest CT scan features of COVID-19. a-b. GGO. c. GGN. d. Crazy Paving Pattern. e. Long Axis Parallelism. f. Patchy Ground-glass Opacities. g. Increased
Vascular Margins. h. Consolidation. i. Nodule with Halo Sign. j. Air Bronchogram. k. Reversed Halo Sign. 1. Parenchymal Bands.

3. Results
3.1. General information

As shown in Table 1, the mean age of our study group is 46 years old
(33-59) with no difference between male and female gender. The
average duration from the initial symptom onset to the first CT scan was
10.9 days (2-39 days), and there were 95 patients had repeated CT scan
after average 3.4 days (3-6 days).

3.2. Image characteristics on chest CT

There were 25(12.8%) confirmed cases reported no visible abnor-
malities at the first CT scan. 26(13.3%) cases present as unilateral lesion
whereas 144(73.8%) present bilaterally. In terms of the number of
affected lobes, 75.9% of the patients showed multiple lobes (>2) in-
volvements: 31(15.9%) cases of 2 lobes, 26(13.3%) of 3 lobes, 24
(12.8%) of 4 lobes and 67(34.2%) of 5 lobes. There were 22 (11.3%)
cases showing lesion limited within one lobe. 83.1% (162 cases) of the
total had peripheral distribution other than a central way (8 cases,
4.1%).

GGO was found in 80 (41.0%) patients and 20 cases (10.3%) present
solitary GGN/GGO. Increased vascular margins on the central side of the
lesion were noticed in 123 (63.1%) of the total cases. We also found
55.9% (109 cases) present parallelism between the pleura and the long
axis of the lesion(Long Axis Parallelism), 51.3% (100 cases) showed
patchy ground-glass opacities beneath the pleura, 45.6% (89 cases) with
consolidations, 44.6% (87 cases) present nodules with surrounding halo

sign and 43.1% (84 cases) with parenchymal bands (see Fig. 1).

In contrast, there were 31.8% (62 cases) present reversed halo sign,
29.7% (58 cases) with air bronchogram, 5.6% (11 cases) with crazy
paving pattern, only 3.1% (6 cases) present with pleural effusion and 1%
(2 cases) with mediastinal lymphadenopathy (LAD).

3.3. Time course

As shown in Table 2, we analyzed the evolution of different radio-
graphic patterns according to the different duration from symptoms
onset to the first CT scan, which defined as: super-early (1-3 days), early
(4-7 days), intermediate (8-14 days) and late (over 15 days) stages.

Lesions trended to spread more bilaterally (41.7%-75.5%) and
peripherally (50%-87.8%) from super-early to late stage. Furthermore,
the number of the affected lobes also trended up along with the time
course, 33.3% patients showed one lobe involvement at the super-early
stage and 39.5% and 38.8% patients had total 5 lobes involvement at
intermediate and late stage (Table 2).

Features such as increased vascular margins (50%, 66%, 63% and
63.3%) and nodules with halo signs (41.7%, 41.5%, 54.3% and 32.7%)
appeared in the majority of the patients and there was no significant
difference with the disease progression. In the intermediate stage, there
was a decreased appearance of GGO followed by a rebounding rate at the
late stage (41.7%, 45.3%, 27.2% and 59.2%). With which compared, the
percentage of consolidation increased in the intermediate stage and
subsided later on (33.3%, 45.3%, 58.0% and 28.6%). Along with
consolidation, trending up followed by trending down was also noticed
in features including air bronchogram (16.7%, 32.1%, 33.3% and
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Table 2
Radiographic evolution of COVID-19 along with time course.
No. (%) P
value
Duration Super Early Intermediate  Late
Early 4-7d(n 8-14d(n = *15d(n =
1-3d (n =53) 81) 49)
=12)
Age 50.6 + 47.9 + 43.5 +15.2 45.3 + 0.345
25.5 18.3 14.2
Sex
Male 7 24 36 (44.4%) 27 0.577
(58.3%) (45.3%) (55.1%)
Female 5 29 45 (55.6%) 22
(41.7%) (54.7%) (44.9%)
Numbers of Affected Lobes
Non 3 6 11 (13.6%) 5 0.596
(25.0%) (11.3%) (10.2%)
Unilateral 4 11 4 (4.9%) 7 0.009
(33.3%) (20.8%) (14.3%)
Bilateral 5 36 66 (81.5%) 37 0.018
(41.7%) (67.9%) (75.5%)
1 4 9 3 (3.7%) 6 0.007
(33.3%) (17.0%) (12.2%)
2 1 (8.3%) 9 13 (16.0%) 8 0.904
(17.0%) (16.3%)
3 3 6 12 (14.8%) 5 0.538
(25.0%) (11.3%) (10.2%)
4 0 (0.0%) 8 10 (12.3%) 6 0.559
(15.1%) (12.2%)
5 1 (8.3%) 15 32 (39.5%) 19 0.120
(28.3%) (38.8%)
Location of the Lesion
Peripheral 6 44 69 (85.2%) 43 0.016
(50.0%) (83.0%) (87.8%)
Central 3 3 (5.7%) 1(1.2%) 1 (2.0%) 0.007
(25.0%)
GGO 5 24 22 (27.2%) 29 0.004
(41.7%) (45.3%) (59.2%)
Solitary GGN/ 4 7 5 (6.2%) 4 (8.2%) 0.027
GGO (33.3%) (13.2%)
Increased 6 35 51 (63.0%) 31 0.781
Vascular (50.0%) (66.0%) (63.3%)
Margins
Nodule with 5 22 44 (54.3%) 16 0.103
Halo Sign (41.7%) (41.5%) (32.7%)
Consolidation 4 24 47 (58.0%) 14 0.009
(33.3%) (45.3%) (28.6%)
Air Bronchogram 2 17 27 (33.3%) 12 0.519
(16.7%) (32.1%) (24.5%)
Reversed Halo 1 (8.3%) 14 34 (42.0%) 13 0.041
Sign (26.4%) (26.5%)
Patchy Ground- 2 29 45 (55.6%) 24 0.082
glass Opacities (16.7%) (54.7%) (49.0%)
Parenchymal 2 18 38 (46.9%) 26 0.053
Band (16.7%) (34.0%) (53.1%)
Long Axis 4 20 52 (64.2%) 33 0.002
Parallelism (33.3%) (37.7%) (67.3%)
Crazy Paving 1 (8.3%) 3 (5.7%) 4 (4.9%) 3(6.1%) 0.870
Mediastinal LAD 0 (0.0%) 2 (3.8%) 0 (0.0%) 0 (0.0%) 0.255
Pleural Effusion 0 (0.0%) 1 (1.9%) 4 (4.9%) 1 (2.0%) 0.769

GGO, ground-glass
lymphadenopathy.

opacification; GGN, ground-glass nodule; LAD,

24.5%), patchy ground-glass opacities (16.7%, 54.7%, 55.6% and 49%),
and reversed halo sign (8.3%, 26.4%, 42.0% and 26.5%).

We also found an increasing number of patients manifested as long
axis parallelism (33.3%, 37.7%, 64.2% and 67.3%) and parenchymal
bands (16.7%, 34.0%, 46.9% and 53.1%) during the evolution.

Low percentage of presence of crazy paving (8.3%, 5.7%, 4.9% and
6.1%), pleural effusion (0%, 1.9%, 4.9% and 2.0%) and mediastinal
lymphadenopathy (0%, 3.8%, 0% and 0%) were noticed during the
entire disease progression.

Table 3
COVID-19 progression assessments and correlation with radiographic features.
Number P value
Outcome Improving or Stable Worsening
Number 80 15
Age 45.3 £ 15.0 59.3 £13.5 0.001
Sex
Male 37 (46.3%) 6 (40.0%) 0.655
Female 43 (53.8%) 9 (60.0%)
Numbers of Affected Lobes
Non 7 (8.8%) 0 (0.0%) 0.514
Unilateral 9 (11.3%) 0 (0.0%) 0.376
Bilateral 64 (80.0%) 15 (100%) 0.128
1 7 (8.8%) 0 (0.0%) 0.514
2 11 (13.8%) 2 (13.3%) 1.000
3 14 (17.5%) 2 (13.3%) 0.984
4 11 (13.8%) 4 (26.7%) 0.247
5 30 (37.5%) 7 (46.7%) 0.504
Location of the Lesion
Peripheral 70 (87.5%) 14 (93.3%) 0.835
Central 3 (3.8%) 1 (6.7%) 0.503
GGO 34 (42.5%) 7 (46.7%) 0.765
Solitary GGN/GGO 8 (10.0%) 0 (0.0%) 0.439
Patchy Ground-glass Opacities 42 (52.5%) 9 (60.0%) 0.593
Consolidation 39 (48.8%) 8 (53.3%) 0.745
Increased Vascular Margins 45 (56.3%) 9 (60.0%) 0.788
Long Axis Parallelism 50 (62.5%) 8 (53.3%) 0.504
Nodule with Halo Sign 38 (47.5%) 5 (33.3%) 0.312
Parenchymal Band 39 (48.8%) 7 (46.7%) 0.882
Reversed Halo Sign 28 (35.0%) 5 (33.3%) 0.901
Air Bronchogram 23 (28.7%) 7 (46.7%) 0.286
Crazy Paving 5 (6.3%) 3 (20.0%) 0.210
Pleural Effusion 2 (2.5%) 0 (0.0%) 1.000
Mediastinal LAD 1 (1.3%) 0 (0.0%) 1.000

GGO, ground-glass
lymphadenopathy.

opacification; GGN, ground-glass nodule; LAD,

3.4. Progression assessment

As shown in Table 3, the progression assessments along with time
course were analyzed, 64 (67.4%) patients showed improvements on CT
scan (Fig. 2a and b), 15 (15.8%) showed worsening manifestation
(Fig. 2c and d) and 16 (16.8%) present as stable. Compared with
worsening group, we found that patients tended to have younger age in
improving/stable group (45.3 £+ 15.0 VS. 59.3 + 13.5, P = 0.001). There
was no significant difference between worsening group and improving/
stable group regarding all the characteristics shown on the first CT scan
(Table 3).

3.5. Correlation between laboratory test abnormalities and CT scan
findings

Table 4 has showed the laboratory test results among 187 patients of
the total and the correlation with CT scan. Mean age was 43(32.0-58.0)
years old and mean WBC count was 4.69x10°%/L (95% CI
3.62-5.78x10°/L), in which the percentage of neutrophil, lymphocyte
and monocytes were 63.2% (55.3-71.9%), 27.3% (19.9-35.2%), and
7.5% (6.0-9.1%) respectively. Levels of LDH (U/L), albumin (g/L), CRP
(mg/L) and ESR (mm/h) were 168.4 (141.1-215.5), 37.66
(35.19-40.38), 15.69 (4.93-29.85) and 40.0 (22.0-67.3) respectively.
We have found a significant difference between the positive and nega-
tive CT finding groups. As shown in Table 4, patients with positive CT
findings shared elder age, 46.0 (35.0-60.0)VS.31.0 (12.0-37.0) P <
0.001, and higher chance developing fever(P < 0.05); higher level of
lymphocytes, CRP, ESR and LDH; lower level of WBC, neutrophil and
albumin(P < 0.001).

4. Discussion

In our study, we have collected both clinical and image data of nearly
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Fig. 2. Radiographic comparison between the first and second CT scan 3 days later. 2a-b. Decreased area and density of GGO. 2c-d. Increased area and density

of GGO.
Table 4
Correlation between laboratory test results and CT scan findings.
Characteristic All Patients Positive CT Negative CT P value
Number 187 164 23
Age 43.0 46.0 31.0 <0.001
(32.0-58.0) (35.0-60.0) (12.0-37.0)
Fever (°C)
39.0 13 (7.0%) 12 (7.3%) 1 (4.3%) 0.033
38.1 to 39.0 62 (33.2%) 60 (36.6%) 2 (8.7%)
37.3 to 38.0 63 (33.7%) 53 (32.3%) 10 (43.5%)
<37.3 49 (26.2%) 39 (23.8%) 10 (43.5%)
Laboratory + -
Findings
WBC (*1079/L) 4.69 4.62 6.06 0.009
(3.62-5.78) (3.59-5.66) (4.15-7.73)
Neutrophil % 63.2 64.8 53.3 <0.001
(55.3-71.9) (56.7-73.0) (46.1-60.7)
Lymphocyte %  27.3 25.9 38.6 <0.001
(19.9-35.2) (18.5-32.7) (29.2-43.7)
Albumin (g/L) 37.66 36.91 42.01 <0.001
(35.19-40.38) (34.38-39.84) (39.17-43.35)
LDH (U/L) 168.4 174.0 145.4 <0.001
(141.1-215.5) (142.8-224.4) (110.2-164.4)
CRP (mg/L) 15.69 18.60 2.88 <0.001
(4.93-29.85) (8.30-31.61) (2.36-5.30)
ESR (mm/h) 40.0 50.0 22.0 <0.001
(22.0-67.3) (25.5-72.5) (10.5-27.5)

WBC, white blood cell; LDH, lactate dehydrogenase; CRP, C-reactive protein;
ESR, erythrocyte sedimentation rate.

200 cases from December 31, 2019 to February 20, 2020 in First Hos-
pital of Changsha, the only designated hospital for admission and
management of COVID-19 patients from Changsha and surrounding
area. According to the official announcement of National Health Com-
mission of China, there were totally 242 cases confirmed with COVID-19
by March 9, 2020 (http://www.nhc.gov.cn/xcs/yqfkdt/202003/948a
03ad76f54d3583a018785efd7be9.shtml). The integrity and represen-
tativeness of our study illustrated a comprehensive knowledge of
COVID-19 based on the radiographic feature and clinical manifestation.

Zhe Xu’s team [18] has reported the pathological findings of
COVID-19 patients including bilateral diffuse alveolar damage with
cellular fibromyxoid exudates, desquamation of pneumocytes, edema
and hyaline membrane formation, indicating the presence of acute
respiratory distress syndrome (ARDS). The interstitial mononuclear in-
flammatory infiltration, multinucleated syncytial cells with atypical
enlarged pneumocytes characterized by large nuclei, amphophilic
granular cytoplasm, and prominent nucleoli were also identified in the
intra-alveolar spaces, indicating viral cytopathic-like changes.

GGO is commonly seen in many inflammatory diseases such as
atypical pneumonia (viral/mycoplasmal/pneumocystis pneumonia),
ARDS, pulmonary edema or pulmonary hemorrhage [19]. The patho-
physiological mechanism is due to interstitial or alveolar wall thick-
ening secondary to inflammatory reaction, partial filling of air space, or
increased capillary blood flow [20,21]. The halo sing around nodules
and increased vascular margins on the central side of the lesion shared
the same wunderlying pathophysiology. The latter characteristic,

additionally, also indicated vascular involvements due to the expression
of angiotensin-converting enzyme 2 (ACE2) on the cell surface mem-
brane of vascular endothelial cells. Our study revealed high percentage
of these features from the super-early to late stage, suggesting the in-
flammatory cells infiltration, interstitial damage and exudation pro-
longed during the disease evolution.

Consolidation occurrence peaked in the intermediate stage and
declined subsequently, which correlated with inflammatory infiltration
and exudative accumulation. On the contrary, GGO occurrence was
found a drop in intermediate stage and rebounded in late stage because
of the absorption of consolidation, indicating underlying recovery. The
same trend could also be noticed in reversed halo sign and air bron-
chogram, corresponding to alveolar septal inflammation and cellular
debris in alveolar spaces surrounded by ring-shaped or crescent
consolidation. As the disease progresses, the affected area spread more
peripherally, forming a parallelism between the pleura and the long axis
of the lesion, and more parenchymal bands were noticed, indicating that
early inflammation was gradually absorbed and replaced by fibroid re-
covery along with the disease evolution. Additionally, long axis paral-
lelism may correlate with the virus spreading within alveolar epithelial
cells, which diffusely located in the peripheral area and facilitated SARS-
CoV2 infusion due to large amount of ACE2 expression on the cellular
surface membrane.

We have assessed the radiographic progression based on the features
of first CT scan and found that younger aged patients tended to have
higher rate of improvement or stabilization. On the other hand, no
relationship was found between radiographic characteristics and out-
comes, indicating that none of the CT scan features had predictive value
statistically. However, relatively higher percentage of bilateral and
multiple lobes (>3) involvements were noticed in the worsening group
accordingly. As a result, decision should be made comprehensively
based on image tests, laboratory results and clinical symptoms when
making further management strategy.

In 187 cases, we have found that patients with positive findings of
COVID-19 shared elder age, higher rate of fever, higher level of neu-
trophils, CRP, ESR and LDH; lower level of WBC, lymphocytes and al-
bumin(P < 0.001). Suggesting a positive correlation between the
systemic inflammation level and radiographic characteristics, consisting
with clinical evolution of COVID-19.

There were several limitations of our study. First, because of the
short time for data collection, there were only 95 of 195 patients had
repeated CT scan and a lack of subsequent image follow-up. Second, the
slice thickness of our CT scan was 5 mm which might have relatively low
sensitivity for certain radiological features such as crazy paving, inter-
lobular septal thickening and air bronchogram. At last, there was a lack
of severity analysis of our cases. Our study had shown that radiographic
worsening tended to happen among elderly group but could not be able
to show a correlation between the critical ill patients and radiographic
evolution.

In conclusion, our study had manifested several certain radiographic
characteristics of COVID-19 which may be helpful for the early recog-
nition and differential diagnosis. We also showed a correlation between
radiographic feature and laboratory test results and revealed an intact
picture of COVID-19.


http://www.nhc.gov.cn/xcs/yqfkdt/202003/948a03ad76f54d3583a018785efd7be9.shtml
http://www.nhc.gov.cn/xcs/yqfkdt/202003/948a03ad76f54d3583a018785efd7be9.shtml
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