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A B S T R A C T   

Purpose: Coronavirus disease-19 (COVID-19) was firstly reported in December 2019 in Wuhan, China and soon 
after, the number of cases increased rapidly worldwide. As of May 2, 2020, more than 3,000,000 confirmed cases 
have been reported world. In Macao, there were 45 confirmed COVID-19 cases until May 2, 2020. 
Material and Methods: In this study, we summarized the radiological features of these cases and analyzed rela
tionship between the clinical characteristics and radiological findings. We retrospectively analyzed the imaging 
manifestations of the 45 cases with COVID-19 in Macao, focusing on identifying and characterizing the most 
common radiological findings of COVID-19. We retrospectively analyze the relationship between the clinical 
features and radiological finding of COVID-19 pneumonia. 
Results: This study showed that chest CT manifestations of COVID-19 were multiple ground-glass densities in 
both lungs. It is dominated by bilateral peripheral subpleural distribution, which may be accompanied by 
consolidation, interlobular septa thickening, and adjacent pleura thickening. As the disease progresses, it can 
manifest as consolidation of the lungs in CT scan. We also found the age, smoking and hypertension may be risk 
factor for predicting the severity of COVID-19 in radiology. 
Conclusion: COVID-19 should be diagnosed based on the clinical feature, nCoV PCR test and radiological 
manifestation. The main manifestation of COVID-19 is peripheral ground glass opacity. Age, smoking and hy
pertension may be used to predict the severity of COVID-19. Chest CT is the important radiological method for 
screening and detecting COVID-19 patients.   

1. Introduction 

In December 2019, cases of unexplained pneumonia were reported in 
Wuhan, Hubei Province, China. The pathogen isolated from the airway 
epithelial cells of the infected patients was preliminarily determined to 
be a new type of coronavirus by the laboratory etiology test [1]. The 
coronavirus was named severe acute respiratory syndrome coronavirus 
2 (SARS− COV-2) and the disease was named as Coronavirus disease-19 
(COVID-19) by the World Health Organization (WHO). On January 20, 
2020, the National Health Commission issued announcement No.1 to 
include the novel coronavirus pneumonia into the class B infectious 
diseases stipulated in Law of the People’s Republic of China on the 
Prevention and Treatment of Infectious Diseases, and adopt the pre
vention and control measures for class A infectious diseases. On January 
22, 2020, the first case of COVID-19 was confirmed in Macao. As of May 

2, 2020, a total of 45 COVID-19 cases have been diagnosed in Macao. It 
has been recently confirmed that SARS− COV-2 infection is the definitive 
cause of COVID-19. SARS− COV-2 is a member of the genus 
β− COronavirus, which is one of the genera of coronaviruses. Corona
virus is an enveloped single-stranded RNA virus found in human, many 
other mammals and birds. The virus is associated with lung, liver, cen
tral nervous system and intestinal diseases. However, the natural host of 
SARS− COV-2 has not been determined [2]. Coronaviruses belong to the 
family Coronaviridae and the order Nidovarales. There are six known 
coronaviruses related to human diseases, in which severe acute respi
ratory syndrome coronavirus (SARS CoV) and Middle East respiratory 
syndrome coronavirus (MERS CoV) are zoonoses and sometimes cause 
fatal illness. The other four spread widely in human society and can 
cause mild upper respiratory infections. 

In this study, we aimed to analyze the imaging characteristics further 
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explore the relationship between the clinical features and the radio
logical findings. 

2. Materials and methods 

A total of 45 COVID-19 patients admitted to our hospital from 
January 22, 2020 to May 2, 2020 were enrolled in this study. Their real 
time polymerase chain reaction (PCR) test results were positive for 
2019-nCoV. Demographic characteristics (age, gender, clinical infor
mation) were collected and shown in Table 1. 44 cases of them have 
history of traveling abroad, 1 Macao resident had contact history of 
COVID-19 patient locally. This study was approved by the ethical 
committee of our hospital. 

All patients were performed with 1.25 mm and 5 mm slice thickness 
on Revolution CT (GE medical Systems, Milwaukee, WI). All chest 
computed tomography (CT) images were reviewed and interpreted by 
well-trained radiologists independently in our hospital. The following 
CT signs of each patient was evaluated: 1) ground glass opacity (GGO), 
2) consolidation, 3) the number of lobes involved by the GGO or 
consolidation, 4) other pulmonary abnormality such as cavitation, 
nodules, pleural effusion, thoracic lymphadenopathy, potential lung 
diseases such as emphysema, fibrosis etc. 

The follow-up chest imaging was evaluated and compared with the 
initial images. In addition, COVID-19 patients were divided into two 
groups based on the initial chest imaging: positive radiological finding 
and negative radiological group. Positive radiological finding was 
defined as the presence of GGO and/or consolidation in the initial chest 
CT scan. Negative radiological finding was defined as the absence of 
GGO and/or consolidation. 

We also interpreted the chest CT of each patient with CT severity 
score. Each lung lobe was graded: 0: no involvement; 1: < 5% 
involvement; 2: 5 %–25 % involvement; 3: 26 %–49 % involvement; 4: 

50 %–75 % involvement; 5: > 75 % involvement. The total score of the 
five lung lobes is the lesion score of each patient with the range of 0 (no 
involvement) to 25 (maximum involvement). The data was analyzed 
using Shapiro-Wilk test and chi-square test. A p less than 0.05 was 
considered statistically significant. 

3. Results 

A total of 45 patients (26 male and 19 female) were enrolled in this 
study with a mean age of 34.4 ± 16.5 years. Demographic characteristic 
(age, gender, clinical information) was shown in the Table 1. 44 patients 
had a history of traveling and 1 had a history of close contact with one 
confirmed patients who was the Macao resident and had no traveling 
history. Of these patients, fever is the most common symptoms (28 pa
tients), followed by cough (16 patients). Other symptoms including 
headache, dizziness, diarrhea and other upper respiratory symptoms 
were also noted in our cases. In addition, there were eight cases in our 
study who were asymptomatic but they were close contactors. All of the 
45 patients were diagnosed with COVID-19 by the 2019 nCoV PCR test 
and were admitted to our hospital for further treatment. 

3.1. GGO and consolidation 

All COVID-19 patients were performed the chest CT after diagnosis. 
The average CT severity score of the initial images was 3.47. In the 45 
cases, 21 cases had no significant GGO or consolidation in the initial 
chest CT scan. The other 24 cases were found the presence of GGO 
(Fig. 1) in which, 2 cases had both GGO and consolidation, while 22 had 
only GGO (Table 2). 

3.2. Opacification distribution and patterns 

As mentioned before, 21 cases were found negative radiological 
finding in the initial chest CT scan. In the positive radiological finding 
group, 20 of the 24 cases were found to have at least two involvement, 4 
with only one segment involved which mainly concentrated in the lower 
pulmonary lobe (2 were found the involvement in the left lower lobe and 
2 in the right lower lobe), and 7 of them showed involvement in all of the 
five lobes (Table 2). 

In the initial chest CT examination, there were 16 cases of bilateral 
lungs involvement. The most common lobe involvement were right 
upper lobe and left lower lobe, both of which were 18 cases, accounted 
for 75 % of the total 24 chest CT abnormal cases, followed by the left 
upper lobe, accounting for 51.2 % (13 of 24), while the right middle lobe 
is the least, accounting for 41.7 % (10 of 24) (Table 2). 

In patterns of opacities, 22 of the 24 patients with positive 

Table 1 
Demographic Characteristics (N = 45).  

Characteristics N Percentage (%) 

Age (years)   
Mean ± SD 48.4 ± 16.5  
Sex   
Male 26 58 
Female 19 42 
Race   
East Asian 35 78 
Hispanic 5 11 
Southeast Asian 5 11 
Travelling history   
Australia 1 2.2 
Cambodia 1 2.2 
China 9 20 
Indonesia 3 6.7 
Ireland 1 2.2 
Macao 1 2.2 
Philippines 5 11.1 
Portugal 4 8.9 
Spain 1 2.2 
Thailand 1 2.2 
United Kingdom 15 33.3 
United State of America (USA) 3 6.8 
Symptoms   
Fever 28 62.2 
Cough 16 35.6 
Runny nose 6 13.3 
Sore throat 6 13.3 
Diarrhea 3 6.6 
Myalgia 3 6.6 
Headache 2 4.4 
Anosmia 1 2.2 
Fatigue 1 2.2 
Abdominal pain 1 2.2 
Asymptomatic 8 10  

Fig. 1. An axial non-contract chest CT (first time) of 29-year-old female with 
COVID demonstrating ground glass opacity in the subpleural region of right 
lower pulmonary lobe. 
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radiological finding showed round morphology. 1 case showed a linear 
opacity and 1 showed a crazy-paving pattern. 24 cases of abnormal chest 
CT demonstrated peripheral distribution. In our case, there were 4 cases 
with pulmonary nodules, 1 case with hilar lymphadenopathy, 2 cases 
with mild pleural effusion, 3 cases with emphysema and 4 cases with 
pulmonary fibrosis (Table 2). 

3.3. Follow-up chest imaging 

Besides the initial chest CT, all COVID-19 cases were performed 2 
follow-up chest CT scans. The average interval between the first and 
second CT scan was 5.7 days. The average CT severity score of the first 
and second follow-up chest CT were 5.89 and 3.12, respectively. Of the 
21 cases with normal chest CT at the initial scan, 6 cases detected several 
GGOs in the both lungs at the follow-up chest CTs (Fig. 2) and the 

remaining 15 had no GGO or consolidation. All follow-up chest CT 
showed mild progression in 12 patients during admission, mainly 
manifested by the enlargement of lesions and/or the expansion of the 
combined scope (Figs. 3 and 5). One case was detected with thickened 
interlobular and intralobular septa (crazy paving pattern) in the first 
follow-up CT (Fig. 6). Compared with first follow-up chest CT, the sec
ond revealed that 11 patients had improved lung involvement, showing 
smaller lesions or completely absorption (Fig. 4) and 10 cases appeared 
the fibrotic stripes in both of their lungs (Table 3). 

3.4. Risk factor prediction 

The patients were categorized into positive radiological finding and 
negative radiological group. The demographic characteristics of these 
two groups were analyzed to explore the potential risk factor of the 
COVID-19. The results indicated the age might be a risk factor for 
severity of the pneumonia. The mean age of patients with positive 
radiological finding was 43.79 ± 15.15, which was significantly higher 
than that of the patients with positive radiological finding 
(23.62 ± 10.50) (p < 0.05). There was no significant difference in the 
gender and race between these two groups (Table 4). The symptoms 
between two groups also showed no significant difference in statistics 
(Table 5). In underlying disease analysis, we found that smoking might 
be related to the severity of the COVID-19 pneumonia (p < 0.05). The 
severity of COVID-19 in hypertension patients was also higher than that 
without hypertension (p < 0.05). Diabetes mellitus and dyslipidemia 
were not related to the severity of COVID-19 pneumonia (Table 6). 

4. Discussion 

The COVID-19 has spread rapidly throughout China and around the 
world in two months since its occurrence in Wuhan in December 2019. 
As of May 2, 2020, the number of confirmed infections in the world has 
exceeded 3,000,000 and the number of deaths has exceeded 200,000 
[3]. This disease mainly affects the epithelial cells of the upper respi
ratory tract and in severe cases can lead to respiratory failure. Besides 
medical history, physical examination and virological test (2019 nCoV 
PCR), radiological examination is also important. 

Radiological examination is one of the quick and convenient 
methods for the diagnosis of COVID-19. Chest radiograph is a fast and 
simple imaging method. Some reports indicated that chest X-ray ex
amination had a high rate of misdiagnosis for lesions in the early stage or 
changes in ground glass density [4]. In some medical settings with high 
incidence of COVID-19 but limited resources, chest radiographs could be 
used as the first-line screening tool [5]. Huang C et al. summarized and 
the clinical characteristics of 41 newly diagnosed patients in Wuhan and 
published the article in the LANCET journal which indicated the labo
ratory confirmed COVID-19 caused serious diseases similar to the 

Table 2 
Initial Chest CT Findings of COVID-19 Patients.  

Initial Chest CT Finding N Percentage (%) 

GGO and consolidation   
Absence of both GGO and consolidation 21 46.7 
Presence of GGO 22 48.9 
Presence of GGO with Consolidation 2 4.4 
Presence of consolidation without GGO 0  
Number of lobes involved   
None 21 46.7 
One 4 8.9 
Two 9 20 
Three 2 4.4 
Four 2 4.4 
Five 7 15.6 
More than 2 lobes involved 20 44.4 
Bilateral lungs involved 16 35.6 
Location of Lobe Involvement   
Left upper lobe 13 28.9 
Left lower lobe 18 40 
Right upper lobe 12 26.7 
Right middle lobe 10 22.2 
Right lower lobe 18 40 
Opacification distribution and Patterns   
Round morphology 22 48.9 
Linear opacities 1 2.2 
Crazy paving pattern 1 2.2 
Peripheral distribution 24 53.3 
Cavitation 0  
Other findings   
Separate pulmonary nodules 4 8.8 
Hilar lymphadenopathy 1 2.2 
Pleural effusion 2 4.4 
Pulmonary emphysema 3 6.6 
Pulmonary fibrosis 4 8.8 

GGO = ground glass opacities. 

Fig. 2. (a) An axial non-contrast chest CT (1 st time) of 66-year-old male with COVID-19 demonstrated normal. (b) An axial chest CT of the same patient performed 3 
days after admission due to clinical condition progression, showing several new GGOs appeared in the both lungs, predominately in the left lung (white arrows). 
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clinical SARS. In the study, 13 of 41 (32 %) were admitted to hospital 
and 6 (15 %) died. In addition, abnormalities in chest CT were found in 
41 patients with pneumonia which mainly was the abnormal opacities in 
bilateral lungs of each patient [6]. The advantage of CT, especially the 
high resolution computed tomography (HRCT), is that it has high spatial 
resolution and not affected by structures other than layers. It uses 
post-processing techniques to display the details of the lesion in multiple 
planes and directions. Therefore, CT examination plays an important 
role in the diagnosis of new viral pneumonia, and the basis of clinical 

diagnosis is included in the National Health and Health Commission’s 
“Pneumonitis Diagnosis and Treatment Program for New Coronavirus 
Infection (fifth version)” [7]. 

A recent paper published by Shi et al. pointed out that the chest 
radiography showed no abnormality, bronchitis or bronchiolitis that 
showed bilateral bronchial thickening and interstitial infiltration at the 
early stage of the disease [8]. While the lesions were obvious, multiple 
patchy or patchy opacities appeared in both lungs and the lesions were 
serious, there were diffuse consolidation detected in both lungs. In our 

Fig. 3. (a) Axial noncontract chest CT (1 st time) of 64-year-old female with COVID-19, demonstrating a few quasi-circular GGOs in the right lung (red arrow). (b) 
Axial noncontract chest CT of the same patient 9 days after admission due to progression of the illness demonstrated the GGO increased in quantity and expansion of 
lung involvement (black arrow). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 

Fig. 4. (a) Erect chest radiography of 
57-year-old female with COVID-19 
demonstrated a focal opacity in the 
right lower lung zone (white arrow). (b) 
Axial noncontract chest CT (1 st time) of 
the same patient showed a few GGOs in 
the both lungs (black arrows). (c) Axial 
noncontract chest CT of the same pa
tient 10 days after admission due to 
progression of the disease demonstrated 
GGOs increased in quantity and size, 
accompanied with consolidation (red 
arrows). (d) Axial noncontract chest CT 
of this patient after 21days of treatment 
demonstrated the aforementioned the 
GGO and consolidation absorbed, and 
some fibrotic stripes noted in the corre
sponding region of the both lungs. (For 
interpretation of the references to colour 
in this figure legend, the reader is 
referred to the web version of this 
article.)   
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study, the chest radiography of 8 cases were normal but their chest CT 
showed GGO. 10 cases were detected the patchy opacities in chest 
radiography and chest CT confirmed GGO in their both lungs. We 
believe that chest radiography in the early stage of COVID-19 is not 
specific. 

Fig. 5. (a) Axial noncontract chest CT of a 57-year-old male with COVID-19 showed a few ground glass opacities (GGO) in the both lower pulmonary lobes and left 
lingular lobe. (b) Axial noncontract chest CT of this patient after 7 days of treatment indicated both the size and quantity of the aforementioned GGO had increased. 
(c) The chest CT after 23 days of treatment suggested the GGO were absorbed and a few fibrotic stripes were noted in the previous regions of both lungs. 

Fig. 6. (a) Axial noncontract chest CT of a 50-year-old female with COVID-19 displayed several ground glass opacities (GGO) in the whole lungs. (b) The CT 
performed 8 days after hospitalization showed the consolidation of the involved lung parenchyma, thickness of interlobular and intralobular septa (crazy paving 
pattern) noted (arrow). (c) CT after 40 days of hospitalization showed the aforementioned consolidation and GGO were almost absorbed and some fibrotic stripes 
were noted at the both lungs. 

Table 3 
Follow up CT Findings of COVID-19 patients.  

Follow up CT Finding 1st follow up CT 2nd follow up CT 

Normal 15 15 
Increased and progression 17 1 
Decreased and regression of involved region 13 8 
Completed absorption 0 11 
Fibrotic stripes 0 10 
Total 45 45 

CT = computed tomography. 

Table 4 
Relationship between Demographic Characteristics and Radiological Findings of 
COVID-19 Patients.  

Factor Negative radiological 
finding group (n = 21) 

Positive radiological 
finding group (n = 24) 

P 

Age 23.62 ± 10.50 43.79 ± 15.15 0.000 
Gender    
M 12 (57.1 %) 14 (58.3 %) 0.936 
F 9 (42.9 %) 10 (41.7 %)  
Race    
East Asian 14 (66.7 %) 21 (87.5 %) 0.188 
Hispanic 4 (19.0 %) 1 (4.2 %)  
Southeast 

Asian 
3 (14.3 %) 2 (8.3 %)   

Table 5 
Relationship between Symptoms and Radiological Findings of COVID-19 
patients.  

Factor Negative radiological 
finding group (n = 21) 

Positive radiological 
finding group 
(n = 24) 

P 

Abdominal 
pain 

No 21 (100.0 %) 23 (95.8 %) 
1.000 Yes 0 (0.0 %) 1 (4.2 %) 

Anosmia No 20 (95.2 %) 24 (100.0 %) 0.467 
Yes 1 (4.1 %) 0 (0.0 %) 

Cough No 16 (76.2 %) 13 (54.2 %) 0.124 
Yes 5 (23.8 %) 11 (45.8 %) 

Dizziness 
No 21 (100.0 %) 23 (95.8 %) 

1.000 Yes 0 (0.0 %) 1 (4.2 %) 

Diarrhea 
No 21 (100.0 %) 21 (87.5 %) 

0.236 Yes 0 (0.0 %) 3 (12.5 %) 

Fatigue No 21 (100.0 %) 23 (95.8 %) 1.000 
Yes 0 (0.0 %) 1 (4.2 %) 

Fever No 7 (33.3 %) 10 (41.7 %) 0.565 
Yes 14 (66.7 %) 14 (58.3 %) 

Headache 
No 19 (90.5 %) 24 (100.0 %) 

0.212 Yes 2 (9.5 %) 0 (0.0 %) 

Muscle pain 
No 20 (95.2 %) 22 (91.7 %) 

1.000 Yes 1 (4.1 %) 2 (8.3 %) 

Runny nose No 18 (85.7 %) 21 (87.5 %) 1.000 
Yes 3 (14.3 %) 3 (12.5 %) 

Skin rash No 19 (90.5 %) 24 (100.0 %) 0.212 
Yes 2 (9.5 %) 0 (0.0 %) 

Sore throat 
No 16 (76.2 %) 23 (95.8 %) 

0.135 Yes 5 (23.8 %) 1 (4.2 %) 

Toothache 
No 20 (95.2 %) 24 (100.0 %) 

0.467 
Yes 1 (4.1 %) 0 (0.0 %) 

Asymptomatic No 16 (76.2 %) 21 (87.5 %) 0.549 
Yes 5 (23.8 %) 3 (12.5 %)  
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Guan et al. published an article recently reporting the CT features of 
COVID-19 [4]. COVID-19 can be classified into 4 stages that based on the 
COVID treatment guideline (fifth edition) that published by National 
Health and Health Commission on 5 Feb 2020: early, common, severe 
and fetal stage [7]. Common manifestations: single or multiple lung 
multiple, patchy or segmental GGO, grid-like texture in most lesions 
(cobblestone sign); the lesions distributed along the bronchial vascular 
sub-pleural in the base of the lung are predominant, with air bronchus 
signs, with or without lobular septal thickening, a small number with 
interlobular pleural thickening, and very few with a small amount of 
pleural and/or pericardial effusion. 

Chung et al. analyzed the chest CT of 21 cases with COVID-19 and 
summarized the CT features which showed that 12 cases had GGO and 6 
had consolidation. Besides, they found that most of these cases had more 
than two lung lobe involvement (15 of 21, 71 %) and bilateral lung 
involvement (16 of 21, 76 %) [5]. A study analyzing 50 COVID-19 cases 
by Song et al. found bilateral GGO in peripheral region (85 %) and 
posterior region of lungs (82 %). They also investigated the consolida
tion of patient who had been sick more than 5 days and the results 
showed the older the patients had, the more consolidation they had [9]. 

Lomoro et al. published an article recently which evaluated chest 
imaging manifestations of 58 COVID-19 patients with the conventional 
radiology, chest ultrasound and chest CT. Chest CT showed bilateral and 
multilobar GGO have predominately peripheral distribution. They also 
pointed out some other imaging features including crazy paving pattern, 
fibrous stripes, subpleural lines, architectural distortion and air bron
chogram sign. Besides, enlarged lymph node and pleural effusion were 
observed in their study. In addition, chest ultrasound showed diffuse B 
line and subpleural consolidation in the patients [10]. 

In our study, there were 22 cases with GGO in the initial chest CT, 2 
cases of which had both GGO and consolidation. We also found that the 
bilateral lower lobes were the most common affected lobes (40 %). 
Multiple GGO with peripheral distribution could be found in 16 of our 
patients. 22 cases showed round morphology, 6 showed linear opacities 
and 1 showed crazy paving pattern. Other pulmonary abnormalities 
were found in our patients, such as pulmonary nodule, pleural effusion, 
pulmonary emphysema, pulmonary fibrosis and hilar lymphadenopathy 
(Table 2). There was no death in our study. 

The correlation of the clinical features with radiological findings was 
further analyzed in our study. Age was found to be a potential risk factor 
of the severity of the COVID-19. The age of patients with imaging 
manifestations was significantly higher than that without imaging 
manifestations (43.79 ± 15.15 vs 23.62 ± 10.50, p < 0.05). The rela
tionship between the symptoms and radiological finding was not sta
tistically significant, but the chest CT findings of 3 asymptomatic cases 
were positive. In addition, smoking and hypertension might be used to 
predict the severity of pneumonia in radiology (p < 0.05). Smoking may 
damage the alveolar epithelial cells, leading to the loss of protection in 
airway. 

We also found the chest CT might be the better radiological modality 

for the follow up evaluation. The follow-up chest radiography in our 
study suggested 5 cases improved because of the opacities regression 
and the follow-up chest CT showed the aforementioned GGO in previous 
CT was still noted but the size and extent were reduced. CT can also be 
applied to patients with renal insufficiency, especially in patient with 
CKD stage 4 or below. Jajodia et al. found chest CT was very useful for 
assessing the severity and progression of COVID-19, especially in 
moderated and severe cases due to the high mortality rate in these two 
groups. However, it was not recommended in the asymptomatic and 
mild COVID-19. In addition, they also pointed out that chest CT could be 
used to evaluate the complication of COVID-19 such as bacterial su
perinfection, pulmonary effusion and heart failure [11]. In our study, 
there were 17 patients developing progression of GGO or consolidation 
in the first follow-up CT and 16 of them showed regression of GGO in the 
second follow up. One patient presented with mild symptoms on the first 
day of the hospitalization and subsequently developed shortness of 
breath and hypoxemia. The patient was then transferred to ICU and the 
chest CT showed consolidation with interlobar thickening. Patient 
recovered well after adjustment of treatment. The chest CT before 
discharge showed GGO and consolidation were almost absorbed and 
there were a few fibrotic stripes in the both lungs. 

The main feature of COVID-19 is GGO, but it is not specific. It must be 
distinguished from other infectious and non-infectious lung diseases. 1) 
Other viral pneumonia manifests as diffuse GGO. It is difficult to 
distinguish COVID-19 from the viral pneumonia in radiology and clin
ical practice [12,13]. 2) Bacterial pneumonia manifests as a small piece 
of opacity distributed along the bronchi, which can fuse into a large 
focus or large piece of consolidation [14]. 3) Non-infectious lesions need 
to be distinguished from cryptogenic organizing pneumonia (COP). COP 
lesions are characteristically distributed peripherally or around the 
bronchi. The lower lobe of the lungs is more susceptible and the density 
can change from ground glass to consolidation [15,16]. 

There are some limitations in our research. Firstly, the sample is 
small (45 patients). In addition, the CT follow-up interval is short and 
lack of long term follow up, because some patients return to their 
hometown and miss follow up. Secondly, the number of severe cases is 
less and most are mild cases, so there is no comparison severe infections 
and mild infections. Thirdly, there are several pediatric patients in this 
study. Finally, no lung biopsy can be used to study the correlation be
tween radiological and pathological findings. 

In summary, the diagnosis of COVID-19 is mainly based on clinical 
history, exposure history, and 2019 nCoV PCR examination. But radio
logical examination is also an important modality. The imaging char
acteristics of COVID-19 chest CT is multiple GGO or accompanied by 
consolidation. The fibrotic stripes and complete absorption may indicate 
a good prognosis. Although 2019 nCoV PCR test is the current gold 
standard for diagnosis of COVID-19, more literature has found more 
"false negative" cases [17]. Therefore, COVID-19 need to be accurately 
diagnosed combining various aspects. Age, smoking and hypertension 
may be the risk factors and the potential indicators for predicting the 
severity of the disease, but more cases are needed to prove the accuracy. 
In addition, CT scan is a good radiological modality for screening and 
detecting the progression of COVID-19, especially in high risk, asymp
tomatic cases. 
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Table 6 
Relationship between Chronic Illness and Radiological Findings of COVID-19 
Patients.  

Factor Negative radiological 
finding group 
(n = 21) 

Positive radiological 
finding group 
(n = 24) 

P 

Smoking No 20 (95.2 %) 16 (66.7 %) 0.043 
Yes 1 (4.8 %) 8 (33.3 %) 

Diabetes 
mellitus 

No 21 (100.0 %) 20 (83.3 %) 
0.151 Yes 0 (0.0 %) 4 (16.7 %) 

Hypertension 
No 21 (100.0 %) 18 (79.2 %) 

0.043 Yes 0 (0.0 %) 6 (20.8 %) 
Hepatitis B 

infection 
No 21 (100.0 %) 23 (95.8 %) 

1.000 
Yes 0 (0.0 %) 1 (4.2 %) 

Dyslipidemia No 21(100.0 %) 21 (87.5 %) 0.236 
Yes 0 (0.0 %) 3 (12.5 %)  
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