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In December 2019, pneumonia related to coronavirus 
disease 2019 (COVID-19) was discovered in Wuhan, China. 
The causative pathogen of this novel disease was severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) (1).  
It is recognized that patients with COVID-19 may have 
variable degrees of disease severity, which may range from 
asymptomatic infection to life-threatening respiratory 
failure (2,3). Because of its high capability of human-to-
human transmission, it spread rapidly in China (4). At 
present, COVID-19 has become a major public health issue 
of global concern. As of April 6, 2020, there were more than 
1.2 million confirmed cases of COVID-19, leading to more 
than 67 thousand deaths (5). 

To diagnose COVID-19 early and offer isolation is an 
important means to control the spread of the disease. At 
present, the diagnosis of COVID-19 is generally based on 
the positive nucleic acid test for SARS-CoV-2 using reverse 
transcription polymer chain reaction (RT-PCR) from the 
respiratory sample (6-8). It was reported that the sensitivity 
of chest CT in COVID-19 could be as high as 98% in 
selected samples (7). However, cautious should be taken 
when interpreting these results as there might be sampling 
bias, and it is possible that the sensitivity of chest CT may be 
lower in patients with milder disease (9). Some radiologists 
suggested that chest CT examination could be used as an 
important supplementary strategy in the epidemic area to 
screen suspected cases of COVID-19. If lung abnormalities 
are found on chest CT scans of patients with contact 
history, isolation measures could be taken immediately, and 

then followed by confirmation of the cases using nucleic 
acid test. In this regard, chest CT scan, when used as a 
screening strategy for COVID-19, may possibly help timely 
identification and isolation of the cases. Nevertheless, chest 
CT scan could be normal in patients with COVID-19, 
especially in those with asymptomatic infection (2,10,11). 
However, it is less clear whether COVID-19 patients with 
baseline normal chest CT scans could develop pulmonary 
lesions during the full course of COVID-19 (12).

In the present study, we did radiological follow-up of  
12 patients with COVID-19 who had normal chest CT when 
they presented to The Second Hospital of Nanjing, Nanjing, 
China. This study was approved by the ethics committee of 
the second hospital of Nanjing (reference number: 2020-LS-
ky003). All these patients were followed until virus clearance 
(defined as two consecutive negative nucleic acid tests from 
throat swab samples). Of these 12 patients, 6 (50%) were 
male. The median age was 22 [interquartile range (IQR), 
7–39] years old. Two (16.7%) patients were currently 
smoking. One patient (8.3%) had hypertension. Six (50%) 
patients were admitted due to COVID-19 related symptoms, 
of which 6 had fever and 4 had cough (Table 1). At the time 
of admission, none of these patients had severe respiratory 
symptoms necessitating oxygen therapy. There were also 
6 (50%) asymptomatic patients who were identified by 
screening of the close contacts with nucleic acid test.

On admission, 3 (25%) patients had leukopenia  
(<4×109 cells/L), with the lowest white blood cell of 2.21×109/L.  
One (8.3%) patient had lymphocytopenia (<0.8×109 cells/L). 
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Figure 1 Dynamic changes of chest CT scans from 3 symptomatic patients. Case 1: chest CT scan was normal on admission (A). After 
two days, it showed multiple ground-glass opacities in left lung (B, arrows). A chest CT scan performed one week later showed further 
progression of pneumonia with bilateral lung exudations (C, arrows). Case 2: chest CT scan was normal on admission (D). A follow-up chest 
CT scan performed three days later revealed multiple ground-glass opacities in right lung (E, arrows). Continued progression of lung lesions 
was observed four days later (F, arrows). Case 3: chest CT scan was normal on admission (G). A follow-up chest CT scan performed three 
days later revealed multiple ground-glass opacities in peripheral of two lower lungs (H, arrows). Enlargement of the area of ground-glass 
opacities was shown on a chest CT scan after 3 days (I, arrows).

There was not significant change of liver and renal function, 
although 1 (8.3%) patient had elevated level of aspartate 
aminotransferase (44.9 IU/L). Two (16.7%) patients had 
elevated level of creatine kinase (>140 IU/L). Serum lactate 
dehydrogenase level was increased in 2 (16.7%) patients. None 
of the patients had abnormal levels of troponin, erythrocyte 
sedimentation rate and C-reactive protein. Procalcitonin level 
was marginally increased in 4 (33.3%) patients. The median 
cycle threshold value of quantitative reverse transcription 
polymerase chain reaction, relatively representing SARS-

COV-2 viral load from the throat swab samples, was 33  
(IQR, 21–36). 

As mentioned previously, the studied patients had 
normal chest CT scans when they presented to the 
hospital. During hospitalization, chest CT scans were 
performed every 2–3 days until virus clearance. New 
occurrence of pulmonary abnormalities was found on 
the next chest CT scans in 3 symptomatic patients, all 
of which revealed typical viral pneumonia with multiple 
small patchy ground glass opacities (Figure 1). The 
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baseline chest CT scans of these 3 patients were performed  
1–2 days after symptom onset. Nevertheless, 9 patients had 
persistent normal chest CT scans; most of these patients 
(6/9) were asymptomatic infection. The findings in our 
study suggested that patients infected with SARS-COV-2 
may not always develop pneumonia during the course of 
COVID-19. For these radiologically negative patients, 
if nucleic acid test or serologic test was not performed, 
the diagnose of COVID-19 would be missed. This, to 
some extent, highlighted the weakness of chest CT as a 
screening strategy for COVID-19, especially in patients 
with asymptomatic infection (13). It should be noted that 3 
of 12 the patients with baseline normal chest CT developed 
lung lesions during following-up. All these patients had 
COVID-19 related symptoms. The baseline chest CT scans 
of these 3 patients were performed 1–2 days after symptom 
onset, suggesting that during the early stage of symptomatic 
infection with SARS-COV-2 chest CT scan may be “false” 
negative.
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