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Clinical and CT Features of the COVID-19 Infection:
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Abstract
Purpose: To compare and analyze the clinical and CT features of coronavirus disease 2019 (COVID-19)
among different four age groups.

Methods: 97 patients with chest CT examination and positive reverse transcriptase polymerase chain
reaction test (RT-PCR) from January 17, 2019 to February 21, 2020 were reviewed. The �rst clinical
symptoms of each patient were collected and their �rst chest CT images were observed by dividing them
into 4 groups according to age: junior, young, middle-age, and senior.

Results: Comorbidities are more common in the senior group. Cluster onset is more common in junior
group and senior group. Older patients have shown higher incidence with the highest clinical
classi�cation of severe or critical in these 4 groups. Senior patients have a higher incidence of
large/multiple ground-glass opacity (GGO). Junior patients are mostly negative for chest CT or involve
only one lobe of the lung. While in elderly patients, older patients have a higher incidence of involvement
of 4 or 5 lung lobes. The frequency of lobe involvement also has signi�cant differences in 4 different age
groups.

Conclusion: The clinical and imaging features of patients in different age groups are signi�cantly
different. Understanding of these features correctly and making the correct diagnosis promptly is of great
signi�cance for the scanning, diagnosis and prevention of COVID-19.

Introduction
Since 31 December 2019, many cases of an “unknown viral pneumonia” have been reported and it was
named the 2019 novel coronavirus (2019-nCoV) initially[1]. On February 12, 2020, the World Health
Organization (WHO) announced that the o�cial name of the disease caused by the virus is COVID-19[2].
As of April 9, 2020, a total of 1,353,361 cases of COVID-19 have been con�rmed in more than 211
countries and regions. As the epidemic develops, the trend is gradually increasing[3]. The epidemic has
developed into a global epidemic, and the diagnosis and treatment of the epidemic should be treated
urgently[4]. As the number of new cases decreases and cured cases increases in China, a lot of working
experience have been accumulated in this battle against the epidemic. Chest CT scan is one of the
important methods for the diagnosis of pneumonia. The typical radiographic imaging of COVID-19
pneumonia is destruction of the lung parenchyma, including ground-glass opacities, consolidation,
reticulation /interlobular septal thickening, irregular solid nodules and �brous stripes[5-8]. However,
previous reports are only a general retrospective description without speci�c age grouping. Our hospital is
the only designated hospital for newly crowned patients in this city, and the treatment of patients was
carried out early. By March 18, 2020, 99% of infected patients have been cured and discharged. 97
patients admitted in our hospital are classi�ed according to different age groups, and their clinical
symptoms and pulmonary CT imaging features were analyzed and summarized, in order to further
improve the understanding and early diagnosis of the disease.
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Materials And Methods
Patients

Our institutional review board approved this retrospective study. Informed consent was waived as the
study involved no potential risk to patients. The work described has been carried out in accordance with
The Code of Ethics of the World Medical Association (Declaration of Helsinki) for experiments. From
January 17, 2019 to February 21, 2020, A total of 98 patients were con�rmed. Their diagnosis criteria of
COVID-19 infection was con�rmed with a positive result to real-time �uorescence reverse transcriptase
polymerase chain reaction (RT-PCR) detection of SARS-CoV-2 nucleic acid with nasopharyngeal or
oropharyngeal swab specimens. Most of these patients have an epidemiological history or corresponding
clinical manifestations. One patient was excluded because no CT scan was performed. A total of 97
infected patients were included in the study, of which 45 were male (46.4%) and 52 were female (53.6%).
All patients were divided into 4 groups, and they are junior group (0-17 years, mean age, 5.0 years [SD,
5.2]), youth group (18-44 years, mean age, 33.7 years [SD, 6.5]), middle-age group (45-59 years, mean age,
54.7 years [SD, 4.0]), and senior group(≥60 years, mean age, 66.2 years [SD, 5.0]).

Image Acquisition

To avoid cross-infection, all patients were scanned on 3 machines according to clinical requirements. The
machine models were PET-CT uMI780, uCT 760, and KAIPU CT precision 32. All patients underwent non-
enhanced CT plain scans. The scanning conditions were: 120KV, automatic mAs, layer thickness 1.0cm
(PET-CT uMI780, uCT 760), 1.1cm (KAIPU CT precision 32), layer spacing 1.0cm (PET-CT uMI780, uCT
760), 0.7cm (KAIPU CT precision 32).

Imaging Evaluation

Two chest radiologists with 10 and 7 years of experience independently reviewed the CT images while
they were blinded to the names and clinical data of these patients. For each of the 97 patients, the initial
chest CT images were evaluated for the following characteristics: patchy/punctate GGO, large/multiple
GGO, consolidation, reticulation /interlobular septal thickening, irregular solid nodules, �brous stripes and
no related lesions. Patchy/punctate GGO is de�ned as a single ground glass lesion less than 5 cm in
diameter of each lobe, and large/multiple GGO is de�ned as a single lesion larger than 5 cm in diameter
or multiple lesions in each lobe. Regarding the inconsistent results, the two parties reached an agreement
through consultation.

Statistical Analysis

All statistical analyses were performed by using SPSS statistical software (version 25, IBM). Categorical
variables were described as frequency rates and percentages, and quantitative variables were described
using mean (SD) or median (interquartile range, IQR) values. And the Fisher exact test were used for
categorical variables with p-values corrected using Bonferroni correction. Quantitative variables were
tested for normality using Shapiro-Wilk test. Quantitative variables were analyzed by one-way ANOVA
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tests, and homogeneity of variance test was done before ANOVA test. Spearman Correlation Coe�cient is
used to determine the correlation between two bidirectionally ordered variables. P values < 0.05 were
considered as statistically signi�cant.

Results
Characteristics and clinical manifestations

The clinical classi�cation of patients at different groups is shown in Table 1. Among them, the senior
group had more comorbidities of hypertension, diabetes mellitus and heart disease(P≤0.05). A total of
85% of patients have cluster onset, with the highest proportion of junior and senior groups (100%). There
is a strong positive correlation between the different age groups and highest clinical classi�cation. No
signi�cant differences of sex, symptoms and signs, temperature and clinical classi�cation at admission
were found among the four groups.

Chest CT �ndings

The �rst CT features of different age groups are shown in Table 2 which were taken at admission. The
imaging �nding of Large/Multiple GGO has a higher incidence in senior group. There is a strong positive
correlation between the different age groups and numbers of lobes affected and the number of lesions
affected increased with age. Junior group are mostly negative for chest CT or involve only one lobe of the
lung. While in senior group, older patients have a higher incidence of involvement of 4 or 5 lung lobes.
There were statistical differences between different age groups and frequency of lobe.

Involvement including right upper lobe, right middle lobe, right lower lobe, left upper lobe show signi�cant
differences between these 4 age groups. The incidence of bilateral disease is higher (17/24, 70.8%) in
senior group. We found no signi�cant differences in CT features of patchy/ punctate GGO, consolidation,
reticulation /interlobular septal thickening, irregular solid, nodules, �brous stripes and distribution among
the four groups.

Discussion
Based on the clinical case data of our hospital, larger proportion of patients in the senior group had
hypertension, diabetes mellitus and heart disease. It is suggested that elderly patients with multiple
comorbidities are more likely to have impaired body function and weakened immune system and thus are
more susceptible to the coronavirus. Signs and symptoms are not signi�cantly different in different age
groups. Patients of every age may appear fever, cough, expectoration, pharyngeal discomfort, myalgia,
fatigue, dizziness, headache, chest tightness. But overall, patients are more likely to have fever, cough and
expectoration at the time of onset[9]. So, the patients can be still helped to early screen by these
characteristics. But it is worth noting that we found that some patients came for the �rst symptom with
gastrointestinal symptoms, and there were still some patients who did not show symptoms at the time of
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onset. Therefore, whether to use other inspection methods to help early screening is a question worth
considering.

The �rst clinical classi�cation of all patients at the time of admission was mostly ordinary, and there was
no signi�cant difference among different age groups. But there is a signi�cant difference in the highest
clinical classi�cation of all patients. With the increase of age, the clinical classi�cation of patients
develops into severe /critical type. This suggests that older patients are more likely to get more severe
clinical typing. For these elderly patients, clinicians need to pay special attention early.

In terms of CT features, patchy/punctate GGO is the most common imaging manifestation of
coronavirus pneumonia[10]. But there is no obvious difference in this feature among the 4 groups. The
only statistically signi�cant one is GGO which is the only sigh appeared in junior group, and the older the
age, the higher the proportion of GGO. 25.8% of these con�rmed patients had no positive CT signs on
admission. In addition, imaging features such as consolidation, reticulation /Interlobular septal
thickening, Irregular solid nodules and �brous stripes also appeared on the patient's CT, but they were not
statistically signi�cant. There is a strong correlation between different age groups and the numbers of
lobes affected. Older patients have more lobes involved and they are linearly related. This may indicate
that older people's lungs are more susceptible to viral infections[11].

In this study, the frequency of lobe involvement with the highest probability of disease were the left lower
lobe, but there was no statistical difference. With the increase of age, the probability of occurrence in the
right upper lobe, right middle lobe, right lower lobe, and left upper lobe increases. More than half of the
patients have simultaneous onset of both lungs and the highest proportion is in the senior group, which is
not seen in junior group.

A horizontal retrospective study of these 97 cases shows that typical clinical and CT �ndings can help
early screening of suspicious patient cases of COVID-19. According to the current diagnostic
standard "Diagnosis and Treatment of New Coronavirus Pneumonia" (trial version 7)[12], laboratory tests
(such as RT-PCR detection, viral gene sequencing, serum new coronavirus-speci�c antibody
detection, etc.)  is the standard and formative assessment for the diagnosis of COVID-
19 infection[13]. However, CT tests are essential when current laboratory tests are time consuming and
fail to meet the needs of a growing number of infected people.
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Table 1 Basic clinical data of different age groups [n (%)]
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Total
n=97

Junior group
(n=6)

Youth group
(n=44)

Middle age group
(n=23)

Senior group
(n=24)

P Value

45.0(18.0) 5.0(5.2) 33.7(6.5) 54.7(4.0) 66.2(5.0)  
          0.095
45(46.4) 5(83.3) 23(52.3) 7(30.4) 10(41.7)  
52(53.6) 1(16.7) 21(47.7) 16(69.6) 14(58.3)  
21(21.6) 0(0) 1(2.3) 5 (21.7) 15(62.5) p 0.001
14(14.4) 0(0) 0(0) 4(17.4) 10(41.7) p 0.001

itus 5(5.2) 0(0) 0(0) 1(4.3) 4(16.7) p=0.024
4(4.1) 0(0) 0(0) 0(0) 4(16.7) p=0.014

sis 2(2.1) 0(0) 0(0) 0(0) 2(8.3) 0.234
3(3.1) 0(0) 1(2.3) 1(4.3) 1(4.2) 1.000
83(85.6) 6(100) 33(75) 20(87.0) 24(100) p=0.022

positive 67(69.1) 2(33.3) 28(63.6) 18(78.3) 19(79.2) 0.107
T-PCR positive 30(30.9) 4(66.7) 16(36.4) 5(21.7) 5(20.8) 0.107
ive 72(74.2) 4(66.7) 28(63.6) 19(82.6) 21(87.5) 0.150
T positive 7(7.2) 0(0) 4(9.1) 1(4.3) 2(8.3) 0.928
gative 18(18.6) 2(33.3) 12(27.3) 3(13.0) 1(4.2) 0.058
d Signs            

12(12.4) 1(16.7) 6(13.6) 3(13.0) 2(8.3) 0.901
55(56.7) 2(33.3) 26(59.1) 14(60.9) 13(54.2) 0.684

pectoration 43(44.3) 4(66.7) 19(43.2) 9(39.1) 11(45.8) 0.710
scomfort 13(13.4) 0(0) 9(20.5) 2(8.7) 2(8.3) 0.425

6(6.2) 0(0) 3(6.8) 1(4.3) 2(8.3) 1.000
8(8.2) 0(0) 4(9.1) 1(4.3) 3(12.5) 0.749

headache 7(7.2) 1(16.7) 3(6.8) 0(0) 3(12.5) 0.225
ss 4(4.1) 0(0) 2(4.5) 2(8.7) 0(0) 0.437
in/Diarrhea 6(6.2) 0(0) 3(6.8) 1(4.3) 2(8.3) 0.437
(℃) 37.7(0.9) 37.8(1.0) 37.8(0.8) 37.6(0.8) 37.9(1.0) 0.668
fication at admission           0.257

10(10.3) 0(0) 7(15.9) 1(4.3) 2(8.3)  
82(84.5) 6(100) 36(81.7) 22(95.7) 18(75)  
4(4.1) 0(0) 1(2.3) 0(0) 3(12.5)  
1(1.0) 0(0) 0(0) 0(0) 1(4.2)  

al classification           P 0.001
10(10.3) 0(0) 7(15.9) 1(4.3) 2(8.3)  
65(67.0) 6(100) 32(72.7) 19(82.6) 8(33.3)  
5(5.2) 0(0) 0(0) 0(0) 5(5.2)  
17(17.5) 0(0) 5(11.4) 3(13.0) 9(37.5)  

 Data are n (%), mean (SD), median (IQR).

 

Table 2. Initial CT Features of different age groups           
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meter Total
n=97

Junior group
(n=6)

Youth group
(n=44)

Middle age group
(n=23)

Senior group
(n=24)

P Value

eatures            
y/Punctate GGO 64(66.0) 4(66.7) 25(56.8) 17(73.9) 19(79.2) 0.180
/Multiple GGO 56(57.7) 0(0) 23(52.3) 15(65.2) 18(75.0) 0.005

olidation 14(14.4) 0(0) 6(13.6) 2(8.7) 6(25.0) 0.377
ulation /Interlobular septal thickening 13(13.4) 0(0) 3(6.8) 4(17.4) 6(25.0) 0.135
ular solid
es

6(6.2) 0(0) 3(6.8) 2(8.7) 1(4.2) 0.915

us stripes 8(8.2) 0(0) 3(6.8) 3(13.0) 2(8.3) 0.794
lated lesions 25(25.8) 2(33.3) 16(36.4) 4(17.4) 3(12.5) 0.107
ers of Lobes Affected           0.001

27(27.8) 2(33.3) 16(36.4) 5(21.7) 3(12.5)  
14(14.4) 4(66.7) 7(15.9) 2(8.7) 3(12.5)  
17(17.5) 0(0) 11(25.0) 3(13.0) 3(12.5)  
5(5.2) 0(0) 2(4.5) 2(8.7) 1(4.2)  
16(16.5) 0(0) 3(6.8) 4(17.4) 9(37.5)  
18(18.6) 0(0) 5(11.4) 7(30.4) 5(20.8)  

uency of lobe
ement

           

upper lobe 33(34.0) 1(16.7) 9(20.5) 10(43.5) 13(54.2) 0.020
middle lobe 34(35.1) 0(0) 9(20.5) 11(47.8) 14(58.3) 0.002
lower lobe 45(46.4) 0(0) 18(40.9) 15(65.2) 12(50.0) 0.024

upper lobe 41(42.3) 0(0) 14(31.8) 12(52.2) 15(62.5) 0.009
ower lobe 59(60.8) 3(50.0) 21(47.7) 17(73.9) 18(75.0) 0.062
ral lung disease 52(53.6) 0(0) 20(45.5) 15(65.2) 17(70.8) 0.005
bution            
eural distribution 60(61.9) 3(50.0) 24(54.5) 16(69.6) 17(70.8) 0.433

Data are n (%), mean (SD), median (IQR).

Figures
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Figure 1

Axial non-enhanced chest CT in a boy age 15, with his mother con�rmed. A. Chest CT at admission
shows patchy GGO lesions in the left lower lobe subpleural(white arrow). B. Five days subsequently, the
GGO starts to fade. C.31 days subsequently, appearances have normalised.
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Figure 2

Axial non-enhanced chest CT in a 36-year-old male patient with fatigue, myalgia and fever. A.Chest CT at
admission shows multiple GGO lesions in the bilateral lung.B. Fibrous stripes can be seen in the lower
lobe of both lungs.

Figure 3

Axial non-enhanced chest CT in a 56-year-old male patient asymptomatic. A.Chest CT at admission
shows Patchy GGO lesions in the left upper lobe.B. Some of the lesions are located under the pleura,
some are distributed along the bronchi.
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Figure 4

Axial non-enhanced chest CT in a 60-year-old male patient with maximum body temperature of 38℃.
A.B. Chest CT at admission shows diffuse large/multiple GGO lesions in the bilateral lung lobes, which
contains multiple consolidations (white arrow) and interlobular septal thickening(black arrow), Changing
like “paving stones”.


