
Supplementary data 

I．The definition of the typical CT findings in COVID-19 

The typical CT findings for COVID-19 included GGO, crazy-paving pattern, 

consolidation and mixed pattern. All the demonstrations were defined based on the 

glossary from the Fleischner Society (Ref. 1). 

Mixed pattern is defined as the predominant CT pattern, including ground-glass 

opacity, reticular, and consolidation (Ref. 2). 

Ground-glass opacity (GGO) is defined as hazy increased opacity of lung, with 

preservation of bronchial and vascular margins on CT scans. It is caused by partial 

filling of airspaces, interstitial thickening (due to fluid, cells, and/or fibrosis), partial 

collapse of alveoli, increased capillary blood volume, or a combination of these, the 

common factor being the partial displacement of air (Ref. 1). 

Consolidation is defined as a homogeneous increase in pulmonary parenchymal 

attenuation that obscures the margins of vessels and airway walls on radiographs and 

CT scans, and an air bronchogram may be present (Ref. 1). 

Crazy-paving pattern is defined as thickened interlobular septa and intralobular lines 

superimposed on a background of ground-glass opacity, resembling irregularly shaped 

paving stones. The crazy-paving pattern is often sharply demarcated from more normal 

lung and may have a geographic outline (Ref. 1). 

GGO, consolidation, and crazy-paving pattern are the typical CT features of pulmonary 

viral pneumonia (Ref. 3, 4), which have also been confirmed for coronavirus disease 

2019 (COVID-19) in several previous studies (Ref. 2, 5, 6, 7, 8). 
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II. Supplementary tables 

Table S1. Pulmonary involvement in patients with COVID-19 identified from 

chest CT. 

Pulmonary 

involvement 

All patients 

(n=93) 

Survivors 

(n=68) 

Nonsurvivors 

(n=25) 
p-value 

No involvement 4/175(2%) 4/142(3%) 0/33 > 0.051 

Unilateral 31/175(18%) 25/142(17%) 6/33(18%) > 0.052 

Bilateral 140/175(80%) 113/142(80%) 27/33(82%) > 0.052 

Note: Data are n (%), unless otherwise specified. 1Fisher's exact test owing to 

expected count less than 5 for at least one cell; 2Chi-square test.  

  



Table S2. The frequency of CT demonstrations in different periods defined 

based on the time since symptom onset. 

Symptoms All patients 

(n=93) 

Survivors 

(n=68) 

Nonsurvivors 

(n=25) 
p value 

0 - 5 days since 

symptom onset 
    

GGO 26/31(84%) 17/20(85%) 9/12(75%) > 0.051 

Consolidation 16/31(52%) 9/20(45%) 8/12(67%) > 0.051 

Crazy-paving pattern 8/31(26%) 3/20(15%) 5/12(42%) > 0.051 

6 - 10 days since 

symptom onset 
    

GGO 25/40(63%) 17/28(61%) 10/14(71%) > 0.051 

Consolidation 29/40(73%) 22/28(79%) 8/14(57%) > 0.052 

Crazy-paving pattern 17/40(43%) 9/28(32%) 9/14(64%) > 0.052 

11 - 15 days since 

symptom onset 
    

GGO 37/46(80%) 33/42(79%) 5/5(100%) > 0.051 

Consolidation 34/46(74%) 30/42(71%) 5/5(100%) > 0.051 

Crazy-paving pattern 12/46(26%) 9/42(21%) 4/5(80%) < 0.051 

16 - 20 days since 

symptom onset 
    

GGO 29/36(81%) 29/35(83%) 0/1(0) > 0.051 

Consolidation 24/36(67%) 23/35(66%) 1/1(100%) > 0.051 

Crazy-paving pattern 1/36(3%) 1/35(3%) 0/1(0) > 0.051 

>20 days since 

symptom onset 
    

GGO 16/17(94%) 16/17(94%) 1/1(100%) > 0.051 

Consolidation 8/17(47%) 8/17(47%) 1/1(100%) > 0.051 

Crazy-paving pattern 0/17(0) 0/17(0) 0/1(0)  

Note: Data are n (%). 1Fisher's exact test owing to expected count less than 5 for at 

least one cell; 2Chi-square test. GGO: ground glass opacity. 

 



Table S3: Temporal changes in chest CT scores in patients with COVID-19 in 

each period. 

Time since symptom 

onset (days) 
0-5 6-10 11-15 16-20 >20 

Number of chest CT 

scans 

     

survivors 18 29 41 37 17 

nonsurvivors 11 15 5 1 1 

Time since symptom 

onset 

     

survivors 3.1(1.8) 9(7-10) 12(11.5-

14) 

18(16-

19) 

23(21-

24.5) 

nonsurvivors 2.5(1.2) 8.4(1.6) 13.4(1.3) 20 26 

P value 0.3682 0.901 0.351 0.211 0.331 

Chest CT score      

survivors 2.5(1-4) 4(2.5-6) 4(2-6) 4.7(3.4) 4.6(2.9) 

nonsurvivors 2(1-13) 10.9(7.3) 15.8(4.4) 23 20 

P value 0.4121 0.0061 < 0.0011 < 0.0012 0.0022 

Note: Data are median (IQR) or mean (SD), unless otherwise specified. 

1Mann-Whitney U test; 2independent sample t test. 
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Table S4. Results of linear mixed models with repeated measures. 

Clinical features Within subject 

test (p value) 

Between 

groups test (p 

value) 

Interaction test  

(p value) 

the chest CT scores < 0.01 < 0.01 < 0.01 

Neutrophil-to-lymphocyte 

ratio 

< 0.01 < 0.01 < 0.01 

Lymphocyte percentage 0.071 < 0.01 < 0.01 

Lymphocyte count 0.759 < 0.01 < 0.05 

White blood cell count < 0.01 < 0.01 < 0.05 

Neutrophil count < 0.05 < 0.01 < 0.05 

Neutrophil percentage 0.163 < 0.01 < 0.01 

Platelet count < 0.01 < 0.01 < 0.05 

D-Dimer < 0.05 < 0.01 < 0.05 

Lactate dehydrogenase < 0.01 < 0.01 < 0.05 

Erythrocyte sedimentation < 0.05 < 0.01 < 0.01 

Note: Results of linear mixed models with repeated measures for within subject test 

over different time periods, between clinical outcome groups test and the interaction 

test between clinical outcome groups factor and time periods factor. 
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III. Supplementary figure 

Figure S1: The flow chart of patient recruitment. 

451 hospitalized patients with confirmed 

coronavirus disease 2019 from January 10, 2020, 

to February 22, 2020

190 patients who underwent a series of chest CT 

scans (at least 2 times), with laboratory tests on 

the same day as chest CT

68 patients who  were discharged 

before February 22, 2020

27 patients who  died before 

February 22, 2020

Excluded 95 patients who were still 

hospitalized until February 22, 2020

Nonsurvivor group 

(25 patients)

Survivor group 

 (68 patients)

Excluded 2 patients with 

non-COVID-19-related 

death events

 


