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Key Points
•Novel coronavirus (COVID-19)-infected pneumonia usually manifests as bilateral ground-glass opacities in the lung periphery
on chest CT scans.

• Role of radiologists includes not only early detection of lung abnormality, but also suggestion of disease severity, potential
progression to acute respiratory distress syndrome, and possible bacterial co-infection in hospitalized patients.

Novel coronavirus (COVID-19) was first reported from
Wuhan, China in December 2019. It was rapidly spread to
other regions of China, to the neighboring countries including
Singapore, Thailand, South Korea, Japan, and Malaysia, and
even to a few Western countries. As of February 11, the total
number of the reported cases is 43,112 [1], which far exceeded
the number of patients with severe acute respiratory syndrome
(SARS). According to Wu et al. [2], basic reproduction num-
ber of COVID-19 was estimated to be 2.68 (95% confidence
interval, 2.47-2.86), which indicates that more than two new
cases are generated by a single infected patient. The estimated
reproduction numbers of SARS and middle east respiratory
syndrome (MERS) ranged from 2 to 5 and from 2.7 to 3.9,
respectively [3]. For the patient outcome, Huang et al. [4]
initially reported that mortality rate of COVID-19 was 15%
(6/41). However, later studies reported lower mortality rates
from 4.3% to 11% [5, 6]. According to an online dashboard
developed by the Johns Hopkins Center for Systems Science
and Engineering, the mortality rate is 2.4% (1018/43112) as of
February 11 and the mortality rate outside China is much
lower (0.4%; 2/464) [1]. The mortality rates of SARS and
MERS were 9.5% and 34.4%, respectively [7].

For the radiological findings, Song et al. [8] summarized
CT findings of 51 patients and reported that the most frequent
CT feature was ground-glass opacity (GGO; 77%) followed
by GGO with reticular and/or interlobular septal thickening

(75%). Most of the patients (86%) had bilateral lung involve-
ment. Younger patients (≤ 50 years) tended to have more
GGOs, while older patients (> 50 years) had more consolida-
tions with organizing pneumonia pattern. Michael et al. [9]
published a case series of 21 patients. In that study, GGO
was also the most frequent manifestation (57%) and most of
the patients (76%) had a bilateral disease. Interestingly, 33%
had a round GGO and/or consolidation for their initial mani-
festation. General radiological features of COVID-19 are quite
similar to those of SARS. It is not surprising given the fact that
SARS is also caused by a strain of coronavirus, which has
genetic similarity with COVID-19.

To date, little is known for the temporal radiological change of
COVID-19 pneumonia, but it can be inferred from the past ex-
perience. In patients with SARS, lung lesions detected in the first
week from the symptom onset aggravated in the second week
[10]. Then, the lesions changed into irregular reticular opacities
mixed with GGOs at the fourth week. Similarly, Pan et al. [11]
described that 85.7% (54/63) of their cohort with COVID-19
pneumonia showed disease progression (i.e., increased extent
of GGO and consolidation) at early follow-upCTscans (interval,
3-14 days). Lung fiber cord was found in a patient with improve-
ment as the inflammation was absorbed [12]. The long-term
sequelae in patients with severe pneumonia, although not avail-
able for the present, could be the fibrotic changes such as retic-
ulation, interlobular septal thickening, and traction bronchiecta-
sis, which are usually seen in the fibrotic phase of lung injury.

To be noted, there is a report of asymptomatic pneumonia
among patients with COVID-19 infection [13]. That is, a subset
of patients can be asymptomatic even with pneumonic changes
in lungs. Thus, care should be taken for identification of such
atypical patients as these may be sources of community
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transmission. Understandably, patients with COVID-19 infec-
tion can also have negative chest radiographs or CT scans.

There are several roles of radiologists in this outbreak. First,
early detection of the radiological abnormality can provide a
suspicion of pneumonia in patients at risk. Although, the de-
finitive diagnosis of COVID-19 infection is based on reverse
transcription polymerase chain reaction, radiological findings
are important for the diagnosis of pneumonia. Timely diagno-
sis of COVID-19 pneumonia would enable rapid management
planning including further imaging follow-ups and conserva-
tive care. Given the fact that the most frequent imaging finding
is GGO, careful interpretation of the chest radiographs is need-
ed as GGOs may look very faint. CT scans are recommended
in patients with suspicious lung abnormality. Second, disease
severity can be suggested and notified to the clinicians.
Michael et al. [9] reported that one COVID-19-infected patient
with the highest severity score (lung involvement score) on the
CT scan was admitted to the intensive care unit. In addition, a
high rate (19.6%) of acute respiratory distress syndrome
(ARDS) was observed from the patients with COVID-19
pneumonia [5]. Imaging plays an important role in the diagno-
sis and follow-up of ARDS. Third, radiologists can give a
suspicion of bacterial secondary infection. Notably, bacterial
co-infection was common (12%-19%) among hospitalized pa-
tients with pandemic H1N1 influenza and confirmed pneumo-
nia [14]. Bacterial co-infection was associated with serious
outcomes [14]. Therefore, it is our role to provide an impres-
sion of secondary infection, which would necessitate antibiotic
treatment. Fourth, radiologists should make an effort to edu-
cate trainees and clinicians of the imaging findings of emerging
infectious diseases including COVID-19. This is the third out-
break caused by the coronavirus in the recent decades.
Radiologists and clinicians should be prepared for unexpected
infectious diseases to fight epidemic and potential pandemic.

Lastly, new weapons we have in this decade are the artifi-
cial intelligence (AI) models for imaging studies. Diagnostic
AI models would enable prompt risk prioritization and help
reduce turnaround time. Such models would be extremely
useful in a mass screening setting such as the outbreak in
China. Given the shortage of manpower and hospital beds in
China, AI models for the chest radiographs and CT scans may
help alleviate the burden of radiologists and clinicians and
enhance rapid triaging.
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