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Abstract
Background: Nowadays, the world is facing COVID-19 pandemic, and seasonal influenza is also sweeping the world. Therefore, it is
essential to make an early differential diagnosis between imported COVID-19 and seasonal influenza pneumonia.
Objectives: The present study aimed to determine the diagnostic value of high-resolution computed tomography (HRCT) imaging
characteristics for imported coronavirus disease 2019 (COVID-19) and seasonal influenza pneumonia.
Methods: The HRCT imaging features with 22 cases of imported COVID-19 and 39 cases of seasonal influenza pneumonia were
retrospectively analyzed in the current study. The patients with COVID-19 or influenza were diagnosed according to the World Health
Organization guidelines and were confirmed following positive reverse transcription-polymerase chain reaction(RT-PCR) analysis of
respiratory secretion samples.
Results: Both imported COVID-19 and influenza demonstrated multiple lesions. In the former, the lesions were mostly distributed in the
subpleural of peripheral lung (90.9%), and some of them showed an anti-butterfly wing sign (18.2%; P<0.05). In the latter, the lesions
were distributed around the bronchial vascular tree with subpleural lesions in peripheral lung (33.3%); nonetheless, they were fewer
than those observed in the former (P<0.05). There were some differences in ground-glass opacity (GGO) (95.5% vs. 66.7%, respectively,
P<0.05), consolidation (68.2% vs. 12.8%, respectively, P<0.05), and crazy paving sign (86.4% vs. 10.3%, respectively, P<0.05). The air
bronchogram sign in the former appeared earlier than those in the latter. When both GGO lesions were mixed, the latter had more solid
areas and higher density.
Conclusion: The different chest HRCT features of COVID-19 and seasonal influenza pneumonia can provide considerable evidence for the
early diagnosis of imported COVID-19 and seasonal influenza pneumonia and can be of great help for the prevention and control of
COVID-19.
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1. Background
Since first identified in Wuhan, China, in
December 2019, there have been multiple cases of
novel coronavirus pneumonia which was named
coronavirus disease 2019 (COVID-19) by the World
Health Organization (WHO) on February 11, 2020 (1,
2). As an acute respiratory infectious disease, the main
clinical symptoms of COVID-19, caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),
include fever, dry cough, and fatigue. SARS-CoV-2,
which belongs to the β-type coronaviruses, has a
polymorphic envelope, and its particles are round or
oval with a diameter from 60-40 nm (3-5).
Influenza is a rapid infectious respiratory seasonal
disease caused by influenza viruses (6-8). Typical
clinical manifestations of this disease are fever,
general pain, marked weakness, and respiratory
symptoms. Influenza viruses can be classified into A,
B, C, and D types (9). At the present time, influenza A
and B viruses are responsible for the majority of
human infections (10).
Currently, the world is facing a COVID-19
pandemic(11, 12), and seasonal influenza is also

sweeping across the world (13, 14). More
importantly, the clinical symptoms of both diseases
are very similar. Reverse transcription-polymerase
chain reaction (RT-PCR) is the gold standard for the
diagnosis of both diseases; nonetheless, it requires a
long time, high numbers of testing personnel, as well
as related testing equipment and technology. In
addition, false-negative RT-PCR results can occur as
the result of sampling location and other factors (15,
16). As an important complement to RT-PCR (17),
high-resolution computed tomography (HRCT) can
play a key role in the diagnosis of COVID-19 (18, 19).

2. Objectives
The provision of a basis for the early differential
diagnosis between imported COVID-19 and seasonal
influenza pneumonia would be of great help in the
prevention and control of COVID-19. Therefore, the
present study retrospectively analyzed the HRCT
imaging features of patients with imported COVID-19
and seasonal influenza pneumonia. It aimed to
determine the diagnostic value of HRCT imaging
characteristics for imported COVID-19 and seasonal
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influenza pneumonia.

3. Methods
3.1. Patient Population
For the purpose of the study, 22 cases (age range:
23-79 years) of imported COVID-19 were diagnosed
in the Affiliated Hospital of Guangdong Medical
University and Central People's Hospital of Zhanjiang
from January 19, 2020 to February 24, 2020. The
majority of the patients were male (n=12). The
patients with COVID-19 were diagnosed according to
the WHO guideline and were confirmed following
positive RT-PCR analysis of respiratory secretion
samples. All COVID-19 patients underwent HRCT
examination. Except for one clinically asymptomatic
patient, other patients had fever onset (n=21), dry
cough (n=16), fatigue (n=7), diarrhea (n=2), vomiting
(n=1), and headache (n=2). The following underlying
diseases were reported: a history of hypertension or
coronary heart disease (n=6) and a history of
hyperglycemia (n=3)
On the other hand, 39 cases ( age range:1-77) of
influenza were diagnosed in the Emergency
Department of the Affiliated Hospital of Guangdong
Medical University from January 19, 2020 to
February 24, 2020. The patients with influenza were
diagnosed according to the WHO guideline and were
confirmed following positive RT-PCR analysis of
respiratory secretion samples (type A=14 cases,
type B=22 cases, type A+B=3 subjects). All patients
with influenza underwent HRCT examination. It is
noteworthy that the majority of subjects were male
(n=26). The following underlying diseases were
reported in the patients: a history of hypertension
(n=9), a history of hyperglycemia (n=5), coronary
heart disease (n=4), lung cancer (n=1), esophageal
cancer (n=1), renal failure (n=1). The study was
approved by the Ethics Committee of the Affiliated
Hospital of Guangdong Medical University. Written
informed consent was received from all patients.
During and after data collection, all authors
obtained information that could identify individual
participants.
3.2. Imaging Methods
The patients underwent HRCT scans, consisting of
a GE 64-slice spiral CT or Siemens 16-slice CT.
General HRCT parameters were as follows: layer
thickness and spacing=8 mm, tube voltage=100-20
kV, and tube current= 250-350 mAs. After scanning,
the conventional high-resolution thin layer images
with layer thickness and spacing of 0.5-1 mm were
reconstructed. CT rescanning was performed at
intervals of 3-5 days, and the dynamic changes in
imaging characteristics were analyzed.
3.3. Image Analyses
The CT images were analyzed by two chief
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physicians with considerable experience in diagnostic
imaging, and the image manifestations of the lesions
were described. In the case of different opinions, they
reached a consensus through negotiation.
3.4. Statistical Analyses
The data were analyzed in SPSS software (version
17.0) (SPSS Inc., Chicago, IL, USA). The independentsample t-test was used to investigate the age
differences of the patients with COVID-19 and
subjects with influenza. Moreover, gender differences
between COVID-19 patients and those with influenza
were assessed using Fisher’s exact test. Furthermore,
the distribution and manifestations of lesions on
HRCT between COVID-19 and influenza were
analyzed using Fisher’s exact test. A p-value less than
0.05 was considered statistically significant.

4. Results
4.1. CT Manifestations of COVID-19
22 COVID-19 patients had characteristic chest CT
manifestations on CT scanning. Regarding lesion
distribution, 2 (9.1%), 19 (86.4%), and 20 (90.9%)
cases had lesions in a single lung lobe segment,
multiple lung lobe segments, and under the pleura
outside the lung band accounting for the majority of
cases, respectively.
Regarding lesion manifestations, the first CT scan
demonstrated the followings: pure ground-glass
opacity (GGO) (n=2, 9.1%) mixed GGO (n=19, 86.4%)
(Figure 1), consolidation (n=8, 36.4%) , a crazy
paving sign (n=18, 81.8%) , thickening of blood
vessels in the lesions (n=17,77.3%) (Figure 2), an air
bronchogram sign which appeared early(n=16,
72.7%) , anti-butterfly wing sign (n=4, 18.2%)
(P<0.05)(Figure 3), and three cases (13.6%) showed
fibrous strip shadows. The results of the second CT
scan were as follows: disappearance of CT lesions
(n=2,9.1%), GGO alone (n=1, 4.5%) , mixed GGO
(n=18, 81.8%), consolidation (n=12, 54.5%), a crazy
paving sign (n=19, 86.4%) , thickening of blood
vessels in the lesions (n=15, 68.2%) , an air
bronchogram sign (n=13 cases, 59.1%), an antibutterfly wing sign (n= 4, 18.2%), and fibrous strip
shadows(n=5, 22.7%) (3). The third CT scan showed:
consolidation (n=15, 68.2%) , increased fibrous strip
shadows (n=17, 77.3%), a crazy paving sign (n=5,
22.7%), an air bronchogram sign (n=7, 31.8%), and a
decrease in the anti-butterfly wing sign (n=1, 4.5%) .
Other manifestations were as follows: pleural
thickening (n=10 , 45.5%), lymphadenopathy (n=2,
9.1%), and pleural effusion (n=3, 13.6%).
4.2. Computed tomography Manifestations of Influenza
Out of 39 patients with influenza, 8 cases showed
negative CT findings. The CT manifestations in 31 of
39 influenza patients were as follows: 25 (64.1%)
cases showed multiple lung field lesions, and six
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Figure 1. A 24-year-old female patient COVID-19. The first computed tomography scan showed mixed GGO with very few solid areas (A).
After 10 days, the lesions disappeared (B).

(A)

(C)

(B)

(D)

Figure 2. A 42-year-old male patient with COVID-19. The first computed tomography scan demonstrated flaky GGO with thickened blood
vessels and slightly thicker leaflet intervals (A). The second computed tomography scan showed thickened lobular intervals, a typical
crazy-paving sign, and the solid area had increased (B). The third and fourth computed tomography scans showed that the lesions were
mainly fibrous strip shadows (C-D).

(15.4%) subjects demonstrated unilateral lesions.
Regarding lesion distribution, 15 (38.5%) and 12
(30.8%) cases had lesions along the vascular bundle
in the inner zone of the lung field and under the
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pleura outside the lung band; however, they were
fewer than those observed in COVID-19 patients
(P<0.05). Moreover, 12 (30.8%) and 14 (35.9%)
cases showed pure GGO(Figure 4) and mixed GGO,
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Figure 3. A 54-year-old male patient with COVID-19. The first computed tomography scan showed the anti-butterfly wing sign (A). From
the first to third computed tomography scan, the lesions gradually decreased (B-D).

Figure 4. A 47-year-old female patient with influenza B.
Computed tomography scan showed simple ground-glass opacity
(indicated by arrows).

respectively; nonetheless, they were less than that
reported in COVID-19 patients (P<0.05). Although
more solid areas with higher density were observed
(Figure 5), 5 (,12.8%) cases demonstrated
consolidation but less than that detected in COVID-19
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Figure 5. A 59-years-old female patient with influenza A. CT scan
demonstrated multiple mixed ground-glass opacity along the
bronchial vascular bundle with many solid components and high
density.

patients (P<0.05). Moreover, 4 (10.3%) subjects
showed a crazy-paving sign but less than that
reported in COVID-19 patients (P<0.05). In addition,
20 (51.3%) cases demonstrated an air bronchogram
sign in lesions which appeared later than the signs in
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Table 1. Comparison of computed tomography characteristics in patients with COVID-19 and influenza pneumonia
Characteristics
Age (years)
Mean
Range
Sex, n (%)
Male
Female
Distribution of lesions, n (%)
Multiple lesions
Outside band
Manifestations of lesions, n (%)
ground-glass opacity (GGO)
Consolidation
Crazy paving sign
Air bronchogram sign
Anti-butterfly wing sign
Fibrous strip shadows
Pleural thickening
Lymphadenopathy
Pleural effusion

COVID-19 (n=22)

Influenza Pneumonia (n=39)

P-value

40.5
23-79

31.9
1-77

0.116

12 (54.5)
10 (45.5)

26 (66.7)
13 (33.3)

0.415

19 (86.4）
20 (90.9）

25 (64.1)
12 (30.8)

0.079
< 0.001

21(95.5）
15(68.2）
19(86.4）
16(72.7）
4(18.2)
17(77.3）
10(45.5）
2(9.1）
3(13.6）

26(66.7）
5(12.8）
4(10.3）
20(51.3）
0(0)
25(64.1）
17(43.6）
5(12.8）
3(7.7）

0.011
< 0.001
< 0.001
0.115
0.014
0.391
1.000
1.000
0.658

COVID-19 patients, and 25 (64.1%) patients showed
fibrous strip shadows. Other manifestations were
lymphadenopathy (n=5, 12.8%), a small amount of
pleural effusion (n=3, 7.7%), and pleural thickening
(n=17 , 43.6%).
The CT characteristics in patients with COVID-19
and influenza pneumonia are displayed in Table 1.

5. Discussion
The major clinical symptoms of COVID-19 and
influenza are similar; nonetheless, their prevention
and control measures, as well as treatments are
different. Therefore, the rapid and differential
diagnosis between COVID-19 and influenza is of
utmost importance for the prevention and control of
epidemics. As a rapid and sensitive method for
diagnosing COVID-19 and influenza pneumonia,
HRCT can accurately detect small structures, such as
bronchioles and lung lobules (20, 21).
5.1. Computed Tomography Dynamic Evolution
Manifestations of COVID-19
CT reexaminations were performed on 22
COVID-19 patients 3-5 days after the first CT scan.
The dynamic changes observed were as follows:
Early-stage: the lesions were mainly multi-lobed
and multi-segmental with a few single lesions. The
main manifestations were patchy, nodular, fanshaped, or wedge-shaped GGO in the lung field, and
the leaflet interval was slightly thickened. A crazypaving sign was observed with internal blood
vessels slightly thickened and few internal solid
areas. Due to earlier damage to alveolar tissue in the
lower respiratory tract by the virus, these changes
may be attributed to the damage which was inflicted
on the interstitial lung and caused an inflammatory
reaction in blood vessels in the diseased area.
Moreover, in the progression stage, the lobular
Iran Red Crescent Med J. 2020; 22(9):e109.

septum in the diseased area was obviously
thickened and showed a typical crazy-paving sign. In
addition, the lesions became conspicuous, and some
were thickened adjacent to the pleura suggesting
alveolar and interstitial damages caused by a
significant increase in fluid exudation. Finally, in the
recovery period, due to complete absorption, the
lesions became less solid with increased clear
borders in the shadows suggesting that the affected
lung tissue was fibrotic. Similar findings have been
reported previously (22, 23).
5.2. Computed Tomography Manifestations of
Influenza Pneumonia
Some scholars are of the belief that the CT
manifestations of influenza pneumonia are mainly
diffuse or multiple small nodules, patchy, flaky GGO
in unilateral or bilateral lung fields which may be
accompanied by consolidation and mostly distributed
around the bronchial vascular tree or under the
pleura (24, 25). The CT manifestations in the lungs in
this group of patients were basically consistent with
the abovementioned suggestion since most lesions
were multifocal (31 cases) and bilateral (25 cases). In
this regard, the following manifestations were
observed: lesion distribution along the bronchial
blood vessels (n=15), lesion distribution under the
pleura (n=12) , changes in shadows (n=14), simple
changes (n=5), and an air bronchogram sign with
changes in the shadows (n=16).
It is worth noting that five cases had mediastinal
lymphadenopathy in this group which can be
attributed to other pathogens (26). Some scholars
believe that influenza pneumonia is rarely associated
with pleural effusion, and the occurrence of pleural
effusion might be related to underlying disease in
these patients (27). Furthermore, three patients had
pleural effusion in this group, including cardiac
insufficiency (n=1), renal failure (n=1), and lung
5

Li Y et al.

cancer (n=1).
5.3. Identification of COVID-19 and Influenza
Pneumonia
Both COVID-19 and influenza are acute
respiratory infectious diseases caused by viruses.
Concerning clinical symptoms, both diseases can
cause fever, dry cough, and fatigue, and both show
multiple lung lesions on CT. Nevertheless, COVID-19
is more common in the extrapulmonary zone under
the pleura and can demonstrate the anti-butterfly
wing sign. Influenza is distributed around the
bronchial blood vessel tree or under the pleura. Both
diseases can show different forms of simple GGO,
mixed GGO, consolidation shadows, and thickened
blood vessel shadows in the lesions. However, in the
former, interlobular septal thickening are more
common, and the air bronchogram sign appears
earlier (28, 29). The latter shows a thicker lobular
septum in the lesions, and the air bronchogram sign
in the consolidation shadow appears later. When the
lesions demonstrate mixed GGO, COVID-19 has fewer
solid areas and slightly lower density in the lesions,
while influenza has more solid areas and higher
density as reported previously (30).
As a conclusion, chest HRCT demonstrated
different characteristics of COVID-19 and influenza
pneumonia and can be used as an important basis for
the early detection and diagnosis of COVID-19 and
influenza pneumonia. Therefore, it can be of
paramount importance for the prevention and
control of COVID-19.
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