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Abstract.
OBJECTIVES: To assess prognosis or dynamic change from initial diagnosis until recovery of the patients with moderate
coronavirus disease (COVID-19) pneumonia using chest CT images.
MATERIALS AND METHODS: In this retrospective study, 33 patients (18 men, 15 women; median age, 49.0 years) with
confirmed with moderate COVID-19 pneumonia in a multicenter hospital were included. The patients underwent at least four
chest non-contrast-enhanced computed tomography (CT) scans at approximately 5-day intervals. We analyzed the clinical
and CT characteristics of the patients. Moreover, the total CT score and the sum of lung involvement were determined for
every CT scan.
RESULTS: The most widespread presenting symptoms were fever (32/33, 97.0%) and cough (17/33, 51.5%), which were
often accompanied by decreased lymphocyte count (15/33, 45.5%) and increased C-reactive protein levels (18/33, 54.6%).
Bilateral, multifocal ground glass opacities (32/33, 97.0%), consolidation (25/33, 75.8%), vascular thickening (23/33, 69.7%),
and bronchial wall thickening (21/33, 63.6%) with peripheral distribution were the most frequent CT findings during moderate
COVID-19 pneumonia. In patients recovering from moderate COVID-19 pneumonia, four stages (stages 1–4) of evolution
were identified on chest CT with average CT scores of 3.4 ± 2.3, 6.0 ± 4.4, 5.6 ± 3.8, and 4.9 ± 3.2, respectively, from the
onset of symptoms. For most patients, the peak of average total CT score increased for approximately 8 days after the onset
of symptoms, after which it decreased gradually. The mean CT score of all patients was 4.7 at the time of discharge.
CONCLUSION: The moderate COVID-19 pneumonia CT score increased rapidly in a short period of time initially, followed
by a slow decline over a relatively long time. The peak of the course occurred in stage 2. Complete recovery of patients with
moderate COVID-19 pneumonia with high mean CT score at the time of discharge requires longer time.
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1. Introduction

Human beings are currently facing a substantial health challenge due to the emergence of a novel
coronavirus. The new virus, capable of infecting humans, has been found to cause acute respira-
tory disease in a cluster of people, or an even more fatal illness recognized as coronavirus disease
(COVID-19) [1]. Since its initial identified in Wuhan, China in December 2019, the virus has
begun to spread globally. At present, most patients in China with COVID-19 have been cured and
discharged. According to our experience, we have summarized the characteristics of COVID-19 pneu-
monia in the hope that our study will provide help for clinical diagnosis and evaluation of effective
treatments.

It has been widely reported that the predominant clinical manifestations of COVID-19 pneumonia
are fever, cough, ground glass opacities (GGO) on chest computerized tomography (CT) scan, and
pulmonary consolidation within the subpleural area of both lungs [2–4]. However, we have identified
vascular thickening and bronchial wall thickening as additional image features. We have also been
able to observe the progression of COVID-19 by analyzing dynamic CT scores. Although Pan F et al.
have studied changes in COVID-19 pneumonia over time, their subjects were all COVID-19 patients
without a determined pneumonia classification. COVID-19 pneumonia cases can be clinically classified
as mild, moderate, severe, and critical, and we believe that disease progression differs substantially
with varying COVID-19 classification.

In our study, CT imaging characteristics were summarized in 33 patients with moderate COVID-19
infection. Our primary aim was to develop detailed CT scoring criteria with a view to understanding
dynamic changes in moderate COVID-19 pneumonia. We also aimed to produce time-disease progres-
sion curves for estimating the prognosis of pneumonia lesions. We hope that our findings will provide
clinicians with useful information for the diagnosis and treatment of moderate COVID-19 pneumonia.

2. Materials and methods

This study was authorized in accordance with the principles of the Declaration of Helsinki. Jiangxi
Provincial People’s Hospital Affiliated to Nanchang University institutional review board waived
the requirement for written informed consent for this retrospective study, which evaluated clinical
data without any risk to patients and with no connection between the patients and the researchers.
The anonymous data were analyzed to facilitate better clinical decision-making and treatment. A
total of 33 patients (18 men and 15 women) were included in this study. The average age was
49 ± 15.5 years (Table 1). Among these patients, five patients had hypertension and one had chronic
obstructive pulmonary disease (COPD). The analyzed clinical data included the following character-
istics: age, sex, exposure history, disease course, laboratory results, symptoms, comorbid conditions,
and CT score focusing on the characteristics of pulmonary lesions, including (a) lesion size and
distribution characteristics, (b) number of lung segments involved, (c) patterns of the lesion includ-
ing GGO, consolidation, vascular thickening, bronchial wall thickening, crazy-paving pattern, (d)
and other signs associated with the lesion (for example, adjacent pleural thickening, pleural effu-
sion, and mediastinal lymphadenopathy). GGO was defined as a hazy opacity that did not obscure
underlying bronchial and vascular margins (Fig. 1). Consolidation is a region of normal lung tis-
sue that has filled with liquid instead of air which, on CT, was defined as opacification with
obscuration of bronchial structures and pulmonary vessels (Fig. 1) and pathological alteration of
the lung tissue from an aerated condition to solid condition [5]; crazy-paving pattern is character-
ized by the presence of diffuse GGO associated with interlobular septal thickening and intralobular
lines [6].
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Table 1
Clinical and demographic characteristics of the 33 patients

Age (y) 49 ± 15.0

Sex
Male 18 cases
Female 15 cases

Initial symptoms
Fever (32/33)97.0%
Cough (17/33)51.5%
Chills (10/33)30.3%
Throat pain (9/33)27.3%
Fatigue (5/33)15.2%

No symptoms (1/33)3.0%
Laboratory investigations

Increase in C-reactive protein (mg/L) level (18/33)54.6%
Decrease in Lymphocyte count (G/L) (15/33)45.5%
Increase in Lymphocyte count (G/L) (2/33)6.1%
Decrease in white blood cell count (G/L) (8/33)24.2%
Increase in white blood cell count (G/L) (2/33)6.1%
Increase in Neutrophil count (G/L) (7/33)21.2%
Decrease in Neutrophil count (G/L) (3/33)9.1%
Increase in erythrocyte sedimentation rate (S) (7/33)21.2%
Increase in procalcitonin level (7/33)21.2%
Hospitalization period (d) 20.8 ± 6.1
Interval between the onset of initial symptoms and discharge (d) 24.0 ± 6.4
Time from the onset of initial symptoms to diagnosis (d) 3.9 ± 3.3
Time from the onset of initial symptoms to negativity for nucleic acid test (d) 18.6 ± 8.0

Quantitative data are presented as mean ± standard deviation, while the count data are presented as
numbers (percentage of the total).

2.1. Inclusion and exclusion criteria

In this study, medical records of patients diagnosed with moderate COVID-19 pneumonia between
January 15, 2020 and March 5, 2020, in our multicenter hospital were reviewed retrospectively. Patients
with severe and critical pneumonia during treatment were excluded, which was defined as follows:
(1) severe respiratory distress (respiratory rate ≥30 breaths/min); (2) oxygen saturation ≤93.0% at a
rest state; (3) PaO2/FiO2 = 300 mmHg; and (4) chest CT showing lesions that have progressed more
than 50% within 24–48 h [7]. Those with pulmonary abnormalities potentially caused by underlying
pulmonary diseases (such as tuberculosis or lung tumor) were excluded from this study.

2.1.1. Diagnostic and treatment criteria of COVID-19 pneumonia
According to the seventh edition of diagnosis and treatment protocols from the National Health

Commission of the People’s Republic of China [7], the standard of diagnosis for COVID-19 pneumonia
are as follows: (1) epidemiological travel or history of exposure to patients with confirmed COVID-
19 infection, or exposure to those from Wuhan with fever showing obvious respiratory symptoms
within two weeks of the onset of illness; (2) typical clinical manifestations including fever, respiratory
symptoms, and/or normal or reduced white blood cell count or decreased lymphocyte count; (3)
obvious imaging characteristics of pneumonia and (4) laboratory diagnosis using swabs of the throat or
lower respiratory tract via real-time fluorescence polymerase chain reaction (RT-PCR) reveal positivity
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Fig. 1. Chest CT findings of moderate COVID-19 pneumonia on axial images (a) GGO; (b) Consolidation; (c) Vascular
thickening; (d) Bronchial wall thickening. The same window level and width were set on all images.

for COVID-19. The patients with confirmed COVID-19 pneumonia were treated in isolation within
the hospital. The discharge criteria were: (1) body temperature returned to normal and remained as
such for more than 3 days; (2) respiratory symptoms had improved significantly; (3) improvement in
radiological abnormalities were observed on chest CT and (4) two consecutive negative results for
COVID-19 nucleic acid detection tests performed at least 24 hpurs apart.

2.2. CT protocol

Chest CT scans were performed under breath-holding conditions, in the inspiration phase, using
spiral CT scanners (GE OPTIMA CT660, GE Medical Systems, Post-processing software AW4.6
workstation). To minimize motion artifacts, patients were instructed to hold their breath; CT scanning
was then performed during a single breath-hold. For CT acquisition, a tube voltage of 120 kVp, tube
current of 210 mA, scan type of helical full 0.5 seconds, and total exposure time of 3.4 seconds were
used. Using the raw data, the hybrid iterative reconstruction method was used to reconstruct CT images
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with a matrix size of 512 × 512, as transverse slice axial images (thickness of 1.3 mm, increment of
1.3 mm).

2.3. Chest CT evaluation

The major CT features of moderate COVID-19 pneumonia were described in terms of GGO, consol-
idation, vascular thickening, bronchial wall thickening, and crazy-paving pattern [8, 9]. A CT scoring
system was used to quantify the extent of lung involvement in pulmonary abnormalities based on the
lung segments involved [10, 11], and this system was an adaptation of a previously described method.
At least four chest CT images were obtained at approximately 5-day intervals. The total CT score,
derived from the sum of lung involvement (18 lung segments; score of 0–2 for each lung segment,
giving a score ranging from 0 [no pulmonary involvement] to 36 [maximum pulmonary involvement]),
was determined. Each lung segment was visually scored from 0 to 2 as follows: 0, no abnormality; 0.5,
<50% GGO involvement; (1) >50% GGO involvement or <50% consolidation involvement; and (2)
>50% consolidation involvement. CT scores for consolidation and GGO can be added together, but the
maximum score is 2 for each lung segment. The distribution characteristics, size, pattern, morphology,
and accompanying lung abnormalities were recorded. All image analyses were performed using the
institutional digital database system (Winning PACS, version 6.0, Winning Health Technology Group
Co., Ltd. China) by two radiologists (B.L., and H.Z. with 13 and 16 years of experience in thoracic
radiology, respectively) independently, and final scores were determined by consensus. All the dis-
agreements were solved by discussion. In patients recovering from moderate COVID-19 pneumonia,
the evolution of the CT findings can be divided into four stages: early stage (0–5 days); peak stage
(6–10 days); absorption stage (11– 15 days); and recovery stage (≥16 days).

2.4. Statistical data analysis

Statistical analyses were performed using IBM SPSS Statistics Software (version 25; IBM, New
York, USA). Quantitative data are presented as “mean±standard deviation” (minimum/maximum),
and the count data are presented as the percentage of the total unless otherwise stated. The sum CT
score of all lung segments, as a function of time, was quantified and evaluated based on a statistical
smoothing model application. A t-test was performed on average the CT scores at four stages. p < 0.05
was defined as a statistically significant threshold.

Kappa statistics were calculated to assess the inter-reader variation as follows: Kappa values <0.20
indicated positive but poor agreement, 0.21–0.40 indicated fair agreement, 0.41–0.60 indicated mod-
erate agreement, 0.61–0.80 indicated good agreement, and >0.81 indicated excellent agreement.

3. Results

3.1. Clinical analysis

Most of the patients included in this study had a history of exposure to infected patients. The most
common symptoms were fever (32/33, 97.0%), cough (17/33, 51.5%), chills (10/33, 30.3%), throat pain
(9/33, 27.3%), and fatigue (5/33, 15.2%). It is worth noting that one patient (3.0%) was asymptomatic.
Table 1 summarizes patients’ clinical characteristics. Findings of laboratory investigations were often
abnormal, as follows: C-reactive protein levels, elevated to some degree (18/33, 54.6%); lymphocyte
count, mild decrease (15/33, 45.5%) or increase (2/33, 6.1%); white blood cell count, slight decrease
(8/33, 24.2%) or increase (2/33, 6.1%) with the number of patients with decreased white blood cell
counts being higher than that of those with increased white blood cell counts; neutrophils, increased
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Table 2
Chest CT scan characteristics

Period between the onset of symptoms and the first scan(h) 61.6 ± 35.9
Numbers of scans ≥4(3 – 7)
Interval between adjacent scans (d) 5(1–6)

Major CT findings

GGO (32/33)97.0%
Consolidation (25/33)75.8%
Vascular thickening (23/33)69.7%
Bronchial wall thickening (21/33)63.6%
Crazy-paving pattern (10/33)30.3%

Quantitative data are presented as mean ± standard deviation, while the count data
are presented as numbers (percentage of the total).

(7/33, 21.2%) or decreased (3/33, 9.1%); erythrocyte sedimentation rate, increased (7/33, 21.2%); and
procalcitonin, increased (7/33, 21.2%) (Table 1). All patients were discharged after a mean hospitaliza-
tion period of 20.8 ± 6.1 days (range: 18–37 days), and the average total course was 24.0 ± 6.4 days.
Finally, after an average period of 18.6 days (range: 12–35 days) from the onset of initial symptoms,
patients showed negativity for COVID-19 nucleic acids on RT- PCR (Table 1).

3.2. Medical imaging characteristics

Overall, most patients presented with bilateral, multifocal lung lesions, with peripheral distribution,
and subpleural lesions were more common than central lesions during the course of the disease. GGO
(32/33), consolidation (25/33), vascular thickening (23/33), bronchial wall thickening (21/33), and
crazy paving pattern (10/33) (Fig. 1; Table 2) were the most common CT findings while pleural
effusion and pleural thickening were uncommon imaging findings in patients with moderate COVID-
19 pneumonia. Moreover, most lesions (64.6%) tended to be distributed in the apical and posterior
segments, superior segment, and posterior and lateral basal segments. On an average, each patient
underwent 4 (range: 3–7) chest CT scans with a mean interval of 5 ± 1 days (range: 1–6 days). Based
on the degree of lung segment involvement from day 0 to day 37, chest CT scans of four stages were
identified for analysis: stage-1 (0–5 days), mean duration of 2.8 days (67.5 h); stage-2 (6–10 days),
mean duration of 7.5 days (180.7 h); stage-3 (11–15 days), mean duration of 11.6 days (278.7 h); and
stage-4 (≥16 days), mean duration of 19.2 days (460.7 h). The course of lesion changes in CT images
has been presented (Fig. 2 A, B, C, D), and the major CT findings were compared among the four
stages (Table 3).

In stage-1, GGO (28/33, 84.9% of patients), vascular thickening (13/33, 39.4% of patients), bronchial
wall thickening (11/33, 33.3% of patients), and consolidation (10/33, 30.3% of patients) were observed.
In stage-2, GGO (30/33, 90.9% of patients) extending to more pulmonary lobes with more vascular
thickening (18/33, 54.6% of patients), bronchial wall thickening (18/33, 54.6% of patients), and con-
solidation (18/33, 54.6% of patients) were observed. In stage 3, GGO (30/33, 90.9% of patients) and
consolidation (15/33, 45.5% of patients) were predominantly present, with a substantial increase in
the incidence of bronchial wall thickening (21/33, 63.6% of patients) and vascular thickening (20/33,
60.6% of patients). In stage-4, GGO (29/33, 87.9% of patients) and consolidation (8/33, 24.2% of
patients) were partially absorbed, and bronchial wall thickening (8/33, 24.2% of patients) and vas-
cular thickening (6/33, 18.2% of patients) decreased (Fig. 2; Table 3). The average CT scores were
significantly different between stage-1 and stage-2 (p < 0.05), between stage-1 and stage-3 (p < 0.05),
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Fig. 2. Typical evolution of CT findings (A1, B1, C1, D1 correspond to the same case). Typical evolution of CT findings
in a 45-year-old male presenting with persistent fever (38.0◦C) for two days. (A1) At presentation (day 3), there were no
abnormalities on chest CT; (B1) day 7, There was a small subpleural GGO with partial consolidation in the lower left lobe;
(C1) day 12, partial resolution of the initial GGO and consolidation; (D1) day 16, continued absorption with minimal residual
lesions and parenchymal bands were observed. (E2, F2, G2 correspond to the same case) Typical evolution of CT findings in
a 46-year-old male presenting with persistent fever (38.0◦C) for four days. Bronchial wall thickening can be observed from
day 4 to day 8, and its recovery can be observed on day 13. The same window level and width were set on all images.

Table 3
CT score in the four stages of COVID-19 disease progression

CT findings and Stage-1 Stage-2 Stage-3 Stage-4
CT score (n = 33) (n = 33) (n = 33) (n = 33)

GGO (28/33)84.9% (30/33) 90.9% (30/33) 90.9% (29/33) 87.9%
Consolidation (10/33) 30.3% (18/33) 54.6% (15/33) 45.5% (8/33) 24.2%
Vascular thickening (13/33)39.4% (18/33)54.6% (20/33) 60.6% (6/33) 18.2%
Bronchial wall thickening (11/33)63.6% (18/33) 54.6% (21/33) 63.6% (8/33) 24.2%
Crazy-paving pattern (4/33) 30.3% (8/33) 24.2% (10/33) 30.3% (5/33) 15.2%
Average total CT score 3.4 ± 2.3 6.0 ± 4.4 5.6 ± 3.8 4.9 ± 3.2

Average highest total CT score in every case 6.9 ± 4.3
Corresponding time of the highest total CT score in every case (h) 209.4 ± 82.5
Period between the onset of symptoms and negativity of RT-PCR after treatment (d) 4.7 ± 3.5

Quantitative data are presented as mean ± standard deviation, while the abnormal counting data were presented as numbers
(percentage of the total).

between stage-1 and stage-4 (p < 0.05), between stage-2 and stage-3 (p < 0.05), between stage-2 and
stage-4 (p < 0.05), and between stage-3 and stage-4 (p < 0.05).

In summary, average CT scores of COVID-19 pneumonia stages 1–4 were 3.4 ± 2.3, 6.0 ± 4.4,
5.6 ± 3.8, and 4.9 ± 3.2, respectively (Table 3; Fig. 3A). The consistency between the two radiologists
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Fig. 3. Average total CT score of every stage and the distribution of the highest total CT score. (A) Average total CT score
in each stage; peak total CT score was recorded at stage-2. (B) Distribution of the highest total CT score in every case and
the 95% confidence interval (time of the corresponding chest CT scans). On average, peak total CT score was recorded at
approximately day 8.

was excellent (kappa = 0.855, P = 0.001). The highest average total CT score out of all cases was
6.9 ± 4.3 (Fig. 3B). In most patients (24/33), the average total CT score increased until approximately
8 days after the onset of initial symptoms, and subsequently decreased gradually (Fig. 4). On average,
the CT score peaked at 6.0 after the onset of initial symptoms (Fig. 3A; calculated total CT score,
from 6 to 10 days). In addition, three patients showed involvement of the central interstitium, and these
patients also had the highest CT scores (Fig. 2 E, F, G); however, none of the other patients showed
this characteristic.

4. Discussion

Patient’s history, clinical symptoms, laboratory tests, and GGO, consolidation, vascular thickening,
and bronchial wall thickening are all important factors for the diagnosis of COVID pneumonia. Data
show that COVID-19 has ability to be transmitted from person-to person [1, 12–14], with majority of
patients having a history of exposure to infected patients. Nonetheless, one patient in our study (3.0%)
did not present with symptoms or imaging abnormalities during the early stage of the disease due
to a prolonged incubation period following initial infection [10]. It is worth noting that two patients
were confirmed to have moderate SARS-CoV-2 infection by consensus despite three negative test
results for COVID-19 nucleic acids in our study. It is because many clinical experts believed that
bilateral GGOs and consolidation were found in every chest CT scan, and two patients had typical
clinical manifestations and exposure history that support the confirmation of SARS-CoV-2 infection.
In addition, clinical experts further argue that false-negative results occur because the throat swabs
sample from the upper respiratory tract, while SARS-CoV-2 has been reported to accumulate in the
lower respiratory tract. Therefore, in people with a certain history of exposure to COVID-19, medical
observation, home isolation, and further chest CT examination should be considered regardless of
clinical symptoms. Similarly, chest CT and laboratory examinations should be performed for patients
with symptoms without history of exposure. It has previously been reported that chest CT has a high
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Fig. 4. Dynamic changes in total CT score for each patient, on chest CT, from the onset of symptoms (day). Each patient had
a different magnitude of CT scores; however, they share a consistent quadratic pattern in that the total CT score increased
initially and then decreased during the course.

sensitivity (≥95.0%) for COVID-19 pneumonia detection [11]. This strongly suggests that chest CT
can be used to identify patients who need further testing, as well as to facilitate the early diagnosis of
COVID 19 pneumonia and subsequent early treatment.

A previous study identified that GGOs on CT images correspond with pathological diffuse alveolar
damage and small airway inflammation [15]. Physiologically, GGO may be caused by alveoli filled
with sticky secretions including blood, pus, water, or cells. The CT imaging findings of viral pneumonia
are consistent with the pathogenesis of viral infection. Most types of viral pneumonia corresponding
to the same Viridae family share similar image findings due to similarities in their pathogenesis [9].
Consequently, the imaging features of SARS-CoV-2 infection (COVID-19) are similar to those of
SARS-CoV and MERS-CoV infection since these viruses all belong to the family, Coronaviridae
[16–18]. Nevertheless, exudate is more remarkable [19, 20], and pulmonary fibrosis and consolidation
are less common features in COVID-19 than in SARS and MERS; the majority of patients with the
COVID-19 (SARS-CoV-2) show multifocal involvement in the first chest CT scan. Furthermore, our
findings are consistent with a recent autopsy report [21]. However, whether these findings are unique
features of SARS-CoV-2 infection remains to be confirmed.

In this study, all patients underwent multiple pulmonary CT scans (at least 4), which provided reliable
data on the dynamic radiological pattern of moderate COVID-19 pneumonia progression. Clinicians
made the decision on whether to perform CT scans based on the severity of patients’ symptoms or
evaluation of the efficacy of treatment. Generally, a patient was examined by chest CT every 5 days
based on their experience. As the patient’s condition can change at any time, the scan interval will
also fluctuate. Based on the results of our study, there is no significant correlation between CT score
and the clinical or demographic data of patients with moderate COVID-19 pneumonia. In this study,
the CT score of one of the patients was only 8 at the early stage of the disease. Clinical symptoms
were not obvious, and the patient refused to cooperate with treatment, which caused more rapid and
widespread disease progression. Finally, their CT score reached 19, while the other patients’ scores
did not exceed 15 (score range 0–36). This indicates that the earlier the treatment, the better the effect,
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and the lower the CT score. It has been shown that the CT score indicates the area of lung involvement
in COVID-19 pneumonia as well as the severity of pathology. The wider the area of lung involvement
and the greater the proportion of consolidation, and the higher the CT score and the more serious
the disease. Furthermore, we found that three particular patients showed involvement of the central
interstitium and the highest CT scores, which indicated that patients with involvement of the central
interstitium (Fig. 2 E, F, G) were affected more severely than those without. It can be seen from the
chart that although each patient has a different magnitude of CT score, they share a consistent pattern in
which the CT score first increases quickly and then decrease slowly (Fig. 4). By applying a statistical
smoothing model, we found that the pattern across all 33 cases were very similar in that the chest
CT abnormalities increased quickly in number and severity of pulmonary lesions at the first stage of
the disease, and reached a peak in the second stage (approximately day 8). Thereafter, there was a
brief plateau phase and a gradual decline phase (Fig. 5). Most patients who recovered from moderate
COVID-19 pneumonia showed the most severe lung lesions on CT at approximately 8 days, and the
signs of improvement on chest CT began approximately 11 days after the onset of symptoms, which
contrasts with other studies. Following this, the lesions were gradually absorbed, with residual GGO
and subpleural parenchymal bands (Fig. 2 A, B, C, D).

This study provides new data to help us better understand disease progression of moderate COVID-19
pneumonia using a CT scoring system. The decline in CT score indicates the transition from progressive
stage to convalescent stage. From the time-disease change curve, it is speculated that it requires a long
period of time for complete absorption of pulmonary lesions in discharged patients. Secondly, the
average CT score of patients at discharge was higher than that of the first stage, indicating that patients
meeting the discharge criteria are not completely without lesions identified by CT imaging. However,
we believe that in patients for whom it is difficult to judge discharge time, the downward trend of the
CT score can be used as a reference index. To the best of our knowledge, this is the first time that this
CT scoring system has been to assess disease progression and prognosis in patients with moderate
COVID-19 pneumonia.

Our study has some limitations. Firstly, the assessment of disease progression was not perfect,
and more follow-up CT data should be collected a month after discharge to study the evolution and
prognosis of the disease, and to provide more imaging data related to clinical manifestations. Secondly,
a severe COVID- 19 comparison group was not included as most of the patients with severe pneumonia
and acute respiratory distress syndrome remain in hospital [11, 22]. Further research will be conducted
in this regard.

5. Conclusions

The most frequent clinical symptoms of moderate COVID-19 pneumonia were fever and cough,
which were often accompanied by abnormal lymphocyte count and increased C-reactive protein levels.
Additionally, bilateral multifocal peripheral GGO, consolidation, vascular thickening, and bronchial
wall thickening were the most common features on chest CT scan, and most lesions tended to be
distributed in the apical and posterior superior segments, and the posterior and lateral basal segments.
Furthermore, patients showing involvement of the central interstitium could be more severely affected.
Importantly, we show that the CT score increases rapidly in a short period of time and then slowly
declines, and that the peak of the disease course occurs in the second stage. Finally, complete recovery
of patients with moderate COVID-19 pneumonia, with a high mean CT score at the time of discharge,
will require some time. Chest CT can detect lung abnormalities with high sensitivity and assess the
severity and dynamic changes in the course of moderate COVID-19 pneumonia. These findings may
facilitate early diagnosis and treatment of the disease, thereby aiding containment of this pandemic.
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