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The outbreak of COVID-19 that started late December 2019,
has spread to 184 countries on March 21, 2020, with 267,013
confirmed cases and 11,201 deaths according to the WHO
reports [1]. China has accumulated huge clinical experience
and reported about epidemiological, clinical, laboratory, and
imaging features [2–6]. The National Health Commission of
the People’s Republic of China has published the 7th trial
version of diagnosis and treatment of COVID-19 proposal [7].

Several suggestions and key points have been summarized
in order to share this experience and maybe help teams that
are now confronted with the outbreak worldwide.

Should CT be performed for the initial
diagnosis?

The gold standard for diagnosis is RT-PCR. However, a high
false negative rate has been reported [2], which would affect
the timely management of suspected cases like isolation and
medical treatment, further increasing the risk of persistent
transmission. CT plays a major role in detecting pneumonia.
The presence of viral pneumonia is one of the most important
diagnostic criteria for the suspected cases. It has been reported
that CT has high accuracy in reference to the RT-PCR [8],
keeping inmind that the imaging features of COVID-19 pneu-
monia are non-specific, sometimes overlapping with other
viral pneumonia [9–11]. If the patient has the epidemiological
history, clinical features, and viral pneumonia features, he/she

should be considered probably positive for COVID-19 infec-
tion, despite negative or even second RT-PCR. Such patients
should receive follow-up CT to evaluate the changes of pneu-
monia, and RT-PCT can be re-tested for three, four, or even
five times [8, 12]. Meanwhile, isolation needs to be applied to
reduce the risk of transmission. In the fifth version of diagno-
sis and treatment of COVID-19 issued by the National Health
Commission of the People’s Republic of China [13], CT was
considered a major modality for diagnosis, even before receiv-
ing the RT-PCR tests. Those clinically diagnosed case should
be isolated and receive medical treatment. This should be con-
sidered with much attention by other countries if a huge pop-
ulation is waiting for the RT-PCR test, due to the lack of kits,
delay waiting for the results, as well as false negative cases.
CT can be considered a useful test for relieving quickly diffi-
cult situations.

What is the balance between CT and RT-PCR?

How to balance the role of CT and RT-PCR, depending on the
local prevention and control policy If the hospital has the
possibility of performing RT-PCR, it should be performed
more than twice if negative for patients with pneumonia on
CT. According to the current guidelines, the suspected case
would be excluded with the negative RT-PCR results twice
within the interval of more than 24 h. However, several reports
showed the positive results occurred until the third, even the
fifth, test [8, 12]. Moreover, the mean interval time between the
initial negative to positive RT-PCR results was 5.1 ± 1.5 days;
therefore, the 24 h between the first two RT-PCT should be
reconsidered. CT findings are not always consistent with RT-
PCR, which is not surprising as CTand RT-PCR do not explore
the same issues. Some patients with positive RT-PCR had nor-
mal CT [2, 6], but may later develop pneumonia, while others
would not [6]. Some patients with negative RT-PCR results had
marked viral pneumonia features on CT; some RT-PCR results
would become positive after repeated tests with about a mean
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interval of 5 days [8]. In the largest cohort of 1014 cases from
Wuhan, China, the sensitivity of chest CT imaging for COVID-
19 was 97% (580/601) with RT-PCR as a reference [8]. In
patients with negative RT-PCR results but positive chest CT
scans (n = 308 patients), 48% (147/308) of patients were re-
considered as highly likely cases, with 33% (103/308) as prob-
able cases by a comprehensive evaluation. The role of CT in
this study was overestimated due to lack of the etiology and the
prognosis analysis for those highly likely and probable cases.

CT grading vs clinical outcome

According to the 6th version proposal issued by China,
COVID-19 is classified into four stages: mild, moderate, se-
vere, and critical stages based on the severity of it. The mild
stage shows absence of pneumonia. However, the presence
and severity of pneumonia is not consistent with clinical
stages. Clinically severe cases without pneumonia are ob-
served in 5.2% [2]. In addition, clinical symptoms are not
parallel to CT findings, as asymptomatic patients may have
typical viral pneumonia features and positive RT-PCR [14].
These patients are obviously sources of contamination. Some
cases with clinical improvement and turning negative RT-PCR
still show pneumonia persistence, and even occurrence of new
lesions [8]. Therefore, we need more investigation of the re-
lationship between CT grading and clinical outcome. We ex-
pect CT grading to help evaluate severity and prognosis.
Several CT grading or staging systems have been proposed
[4, 15], based on the empirical descriptive system, just like in
the case of lobar pneumonia, or based on the days of clinical
symptom onset. The ideal CT grading and/or staging system
should be based on pathological change, clinical symptoms,
and imaging manifestation. The quantitative evaluation of
pneumonia is required by the 7th version proposal [7], as the
increase of 50% pneumonia within 24–48 h is classified as a
severe case; and the absorption and dissipation of pneumonia
is also quantified during the follow-up scanning. Lobar-based
quantitative analysis and scoring with qualitative analysis has
been reported [16], but its relationship with different clinical
stages and prognosis has not been evaluated.

Should we perform follow-up CT
during the acute phase and what are
the recommended interval and doses?

Rapid progression is one of the main characteristics of
COVID-19. Imaging is the best modality to evaluate its pro-
gression. Chest radiography, especially bed side, is recom-
mended for monitoring the very severe and critical cases.
Conversely, CT is recommended for screening and follow-
up of pneumonia due to high resolution. A dozen of studies

showed different follow-up intervals from days 1 until 14, and
displayed the rapid changes of imaging features, with progres-
sion into ARDS or resolution. Reported CT protocol included
normal dose or low dose. For initial CT scanning, normal
dose CT is recommended, because early imaging change is
of small patchy ground glass opacity (GGO), which could be
missed on low-dose CT. Conversely, low-dose CT is recom-
mended for the follow-up considering the accumulation dose
within a short term. The Chinese expert consensus recom-
mends an interval of 3–5 days when initial CT was normal,
and 5–7 days in case of pneumonia on the initial CT [15]. A
shorter interval is recommended in case of normal initial CT,
in order to evaluate the presence of pneumonia due to its rapid
change. The interval of imaging follow-up depends on the
severity, also guided by the idea of dose reduction.

Which imaging after discharge?

The discharge and/or remove isolation criteria in China [7]
include normal body temperature at least 3 days, improvement
of respiratory symptoms, improvement of the acute exudative
imaging findings, and negative RT-PCR results twice with the
interval of more than 24 h. The imaging findings are subjec-
tively appreciated, affecting reliability. Another question is the
RT-PCR interval: 24 h may be too short and the high false
negative rate should be considered as well. Recently, several
cases which were previously discharged came up with posi-
tive RT-PCR again [17], indicating the necessity to reconsider
the discharge criteria.

Due to CT with high sensitivity, follow-up CT is recom-
mended to evaluate the improvement or recurrence on the first
week of discharge, timely helping the management.

With the epidemic outbreak worldwide, more and more
issues should be further evaluated, transforming the initially
descriptive evaluation into systematic research. Quantitative
imaging and big data combining the epidemiological, clinical,
laboratory, and imaging features would be essential for im-
proving diagnostic criteria, therapeutic evaluation, and predic-
tion of outcome. Sharing clinical experience and data is im-
perative and would be a positive consequence of this dramatic
outbreak.
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