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Abstract
Since the emergence of Corona Virus Disease 2019 (COVID-19) in Wuhan city, Hubei Province, China, it
has caused thousands of deaths. As the ongoing outbreak of COVID-19 around the world, the number of
deaths will de�nitely continue to increase. We aimed to further describe the clinical characteristics of
dead cases with COVID-19 through a large sample and multi-centered study and to �nd some clinical
predictors for the deterioration of COVID-19 during the process.   Methods One hundred and seven
patients (16 patients from Lei Shen-Shan Hospital, 54 patients from Seventh Hospital of Wuhan and 37
patients from Zhongnan Hospital of Wuhan University) with COVID-19 were enrolled in our research from
Jan 22 to Feb 29, 2020. The demographic, clinical, radiological, laboratory and treatment data of all
cases were analysed.   Results Of the 107 dead patients with COVID-19, 71 (66.4%) were male and 36
(33.6%) were female. The mean age of the patients was 71.2 ± 12.1 years. 82 (76.6%) of patients had
chronic diseases. The mean duration from admission to death was 9 (IQR,5-14) days. Respiratory
functional damage was the most common one followed by heart and kidney. Hematuria was found in
36(33.6%) patients. 89(83.2%) patients’ albumin levels were decreased. 68(63.6%) patients had anemia.
concerning laboratory results, 55 (69.6%) and 56 (70.1%) patients have the elevated white blood cells and
elevated Neutrophils during the process; only 43 (54.4%) have the decreased Lymphocytes; The values of
platelets and haemoglobin decreased in 64(81.0%) and 58 (73.4%) patients. Alanine aminotransferase
and aspartate aminotransferase elevated in near half of patients, while almost 80% of patients have the
decreased albumin. The elevated blood urea nitrogen and cystatin C were manifested in about 70% of
patients. Procalcitonin was elevated in 38 (71.7%) patients.   Conclusions In conclusion, the older men
with chronic diseases are more likely to die from COVID-19. Apart from that, more attention should be pay
on timely treatment, coinfections, malnutrition, and dysfunction of kidney and coagulation. The rising
values (white blood cell, blood urea nitrogen, cystatin C, PCT and PT) and the decreased values (PLT, Hb
and albumin) maybe meaningful for predict the poor prognosis.

Background
Since occurred in Wuhan (Hubei Province, China) in December 2019, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) pneumonia has spread around the world becoming a public health
emergency.[1–3] With rapidly increasing cases and local community transmission worldwide, the
outbreak has entered a new phase.[4] As of Mar 11, 2020, the total number of cases has increased to 118
322 in China and in other countries (including Thailand, Japan, South Korea, and the USA), with 4292
(3.6%) deceased. Total number of deaths and requirement of intensive care will de�nitely continue to
increase as the ongoing outbreak of COVID-19 around the world.[5] It has been reported that the mortality
of critically ill patients reached to 61.5%, and many factors, such as age, gender and chronic disease,
have been thought to be associated with poor prognosis.[6–10] But the data on the clinical
characteristics of multi-centered death patients with SARS-CoV-2 infection are rare, which are important
to reduce mortality.
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In this study, we investigated 107 death cases with SARS-CoV-2 infection and analysed the changes of
laboratory �ndings during the process. The clinical course data from this research will play an important
role in early identifying the latent critically ill cases and providing more reasonable treatment for them.

Methods

Study design and patients
We performed this multi-centered, retrospective and descriptive research at Lei Shen-Shan Hospital
(Center A), Seventh Hospital of Wuhan (Center B) and Zhongnan Hospital of Wuhan University (Center C).
All of them are designated to treat patients with COVID-19 and managed by Zhongnan Hospital of Wuhan
University. All dead patients, diagnosed with COVID-19 based on the WHO's interim guidelines, were
included in our sturdy from Jan 22 to Feb 29, 2020. If patients were coinfected with any one of nine
respiratory pathogens and the nucleic acid of in�uenza viruses A and B, they were excluded. This study
was reviewed and approved by the Medical Ethical Committee of ZhongNan Hospital of Wuhan
University.

Data Collection
All data were collected from the information system of hospital, including demographic, clinical,
radiological, laboratory and treatment data. All data were cross-checked. Missing and uncertain records
were excluded if which can not be provided or clari�ed by involved health-care providers and their
families.

Statistical analysis
Continuous variables were reported as mean ± SD if they were normally distributed; otherwise, median
(IQR) was used. Categorical variables were reported as number and percentage. Owing to different
standards for the same laboratory test, we only assessed whether the measurements were outside the
normal range and did not count the average values of the laboratory tests. The �rst laboratory �ndings
after admission is de�ned as the �rst laboratory tests within 24 hours after admission to hospital; The
last laboratory �ndings before death is also de�ned as the last laboratory tests within 24 hours before
death; if the patients died within 24 hours after admission and some laboratory only be done once, the
laboratory �ndings was treated as the �rst laboratory �ndings after admission.Data were analysed using
the SPSS 21.0 statistical software (SPSS Inc., Chicago IL, USA).

Results

Demographics and baseline characteristics
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107 patients (16 patients from Center A, 54 patients from Center B and 37 patients from Center C) with
COVID-19 were included in our research (Fig. 1), 71 (66.4%) were male and 36 (33.6%) were female. The
mean age was 71.2 ± 12.1 years, and 62 (57.9%) were older than 70 years. 82 (76.6%) of those who died
had chronic diseases, the most common of which was hypertension, followed by cardiovascular
diseases, diabetes, chronic pulmonary disease kidney diseases, cerebrovascular diseases, malignant
tumors, digestive system disease and chronic liver disease. (Table.1) The mean duration from onset of
symptoms to admission was 7 (IQR,4–11) days. The mean duration from admission to death was 9
(IQR,5–14) days. The average course of the disease was 18 (IQR,13-24.5) days.

Clinical Characteristics And Treatment Of Patients
The most common symptoms were fever (88.2%), cough (68.2%), and dyspnoea (56.1%). All patients had
organ function damage.[11] Except respiratory function, the cardiac functional damage was the most
common outside the lungs, followed by kidney and liver. 9(8.4%) patients had gastrointestinal
haemorrhage. At the same time, Hematuria was found in 36(33.6%) patients, 4(3.7%) of them had urinary
tract infection. Hospital-acquired pneumonia was found in 9(8.4%) patients, bacteraemia in 2(1.9%)
patients. Only one patient with invasive mechanical ventilation had pneumothorax. Besides, 89(83.2%)
patients’ albumin levels were decreased. 68(63.6%) patients had anemia. (table 2)

As for treatment, all patients were treated in isolation. Antibacterial and antiviral treatment were given to
91 and 75 patients respectively, 51 patients received glucocorticoids. 53 patients were treated with high-
�ow nasal cannula, 83 with mechanical ventilation, 5 patients with extracorporeal membrane
oxygenation (ECMO), 4 with renal replacement therapy (table 2).

Laboratory Results Of Patients With 2019-ncov Pneumonia
On Admission
After admission to hospital, leucocytes of 36 (39.6%) patients and neutrophils of 46 (50.6%) patients
were above the normal range; leukopenia is present in 9 (9.9%)patients; Lymphocytes and haemoglobin
were below the normal range in 76 (83.5%) and 56 (61.5%) patients respectively; Platelets were below the
normal range in 34 (37.4%) patients and above the normal range in 3 (3.3%). 35(51.5%)patients had
abnormal myocardial zymogram as the elevation of any of creatine kinase MB form, lactate
dehydrogenase and troponin. 68 (76.4%) patients had abnormal liver function, with elevated alanine
aminotransferase (ALT) and/or aspartate aminotransferase (AST). 64 (71.9%) patients had different
degrees of renal function damage, with elevated blood urea nitrogen or/and serum creatinine. As for the
infection index, procalcitonin (PCT) was above the normal range in 67 (91.8%) patients. C reactive protein
(CRP) was above the normal range in 28 (73.7%) patients (Table 3).
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Table 1
Demographics and baseline characteristics of patients

  Patients (n = 107)

Gender  

Male 71(66.4%)

Female 36(33.6%)

Age, years  

Mean (SD) 71.2 (12.1)

≤ 50 5(4.7%)

51–60 9(8.4%)

61–70 31(29.0)

71–80 37(34.6%)

81–90 23(21.5%)

≥ 91 2(1.9%)

Chronic diseases  

Any 82(76.6%)

Hypertension 58(54.21%)

Cardiovascular diseases 28(26.17%)

Cerebrovascular diseases 11(10.28%)

Diabetes 25(23.36%)

Malignant tumors 10(9.35%)

Chronic pulmonary disease 17(15.89%)

Digestive system disease 9(8.41%)

Chronic liver disease 3(2.80%)

Chronic kidney diseases 13(12.15%)

Table.2 Symptoms, comorbidities, and treatments of patients
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Table 2
Symptoms, comorbidities, and treatments of patients

  Patients (n = 107)

Symptoms  

Fever 88(88.2%)

Cough 73(68.2%)

Sputum production 52(48.6%)

Dyspnoea 60(56.1%)

Fatigue 55(51.4%)

Poor appetite 12(22.2%)

Myalgia 11(10.3%)

Diarrhea 8 (7.5%)

Chest pain 3 (2.8%)

Coma 1 (0.9%)

Vomiting 1 (0.9%)

comorbidities  

Acute respiratory distress syndrome 92(86.0%)

Acute kidney injury 35(32.7%)

Cardiac injury 53(49.5%)

Liver dysfunction 26(24.3%)

Anemia 68(63.6%)

Hypoalbuminemia 89(83.2%)

Hospital-acquired pneumonia 9(8.4%)

Bacteraemia 2(1.9%)

Gastrointestinal haemorrhage 9(8.4%)

Hematuria 36(33.6%)

Urinary tract infection 4(3.7%)

Pneumothorax 1(0.9%)

Treatments  
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  Patients (n = 107)

High �ow nasal cannula 53(49.5%)

Mechanical ventilation 93(86.9%)

Non-invasive 83(77.6%)

Invasive 66(61.7%)

Antiviral agents 83(77.6%)

Antibacterial agents 91(85.1%)

Glucocorticoids 58(54.2%)

Renal replacement therapy 4(3.7%)

Extracorporeal membrane oxygenation 5(4.7%)
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Table 3
laboratory results of patients after admission

laboratory �ndings Center A Center B Center C Total percentage

Routine blood test          

White blood cells          

Increased 11 (15) 16(48) 9(28) 36(91) 39.6%

Decreased 0 (15) 5 (48) 4(28) 9(91) 9.9%

Neutrophils          

Increased 14(15) 19(48) 13(28) 46(91) 50.6%

Lymphocytes          

Decreased 13 (15) 42(48) 21(28) 76(91) 83.5%

Platelets          

Increased 2 (15) 0 (48) 1 (28) 3 (91) 3.3%

decreased 7 (15) 15(48) 12(28) 34(91) 37.4%

Haemoglobin          

decreased 9 (15) 29(48) 18(28) 56(91) 61.5%

Cardiac biochemistry          

Any       35(71) 51.5%

Myoglobin          

Increased 10(14) 20(34) 10(20) 40(68) 58.2%

CKMB          

Increased 5(14) 9(34) 6(23) 20(71) 28.2%

Lactate dehydrogenase          

Increased N/A N/A 15(15) 15(15) 100%

cTnI          

Increased 8(14) N/A 10(24) 18(38) 47.4%

cTnT          

CKMB: Creatine Kinase-MB Form. BNP: Brain natriuretic peptide. cTnI/T: cardiac troponin I/T; PT:
Prothrombin time. APTT: Activated partial thromboplastin time. N/A: Not available.

Any: number of patients with any abnormal values
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laboratory �ndings Center A Center B Center C Total percentage

Increased N/A 7(9) N/A 7(9) 77.8%

Pro-BNP          

Increased N/A 3(8) 3(6) 6(14) 42.9%

BNP          

Increased 10(15) 14(19) 9(23) 33(57) 57.9%

Liver biochemistry          

Any       68(89) 76.4%

Alanine aminotransferase          

Increased 7 (15) 12(46) 8(28) 27(89) 30.3%

Aspartate aminotransferase          

Increased 11(15) 33(46) 24(28) 68(89) 76.4%

Total bilirubin          

Increased 5(15) 9(46) 7(28) 21(89) 23.6%

Albumin          

Decreased 15(15) 44(46) 27(28) 86(89) 96.6%

Kidney biochemistry          

Any       64(89) 71.9%

Blood urea nitrogen          

Increased 15(15) 19(46) 17(28) 51(89) 57.3%

Decreased 0 (15) 1 (46) 1 (28) 2 (89) 2.3%

Serum creatinine          

Increased 9 (15) 18(46) 12(28) 39(89) 43.8

Cystatin C          

Increased 12(15) 22(27) 24(27) 58(69) 84.1%

In�ammation indicators          

CKMB: Creatine Kinase-MB Form. BNP: Brain natriuretic peptide. cTnI/T: cardiac troponin I/T; PT:
Prothrombin time. APTT: Activated partial thromboplastin time. N/A: Not available.

Any: number of patients with any abnormal values
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laboratory �ndings Center A Center B Center C Total percentage

C-reactive protein          

Increased N/A 21(21) 7(17) 28(38) 73.7%

Procalcitonin          

Increased 14(14) 28(34) 25(25) 67(73) 91.8%

Coagulation function          

PT          

Increased 4(15) 17(27) 15(26) 36(68) 52.9%

Decreased 1(15) 0 (27) 0 (26) 1 (68) 1.5%

APTT          

Increased 3(15) 7(36) 9(26) 19(77) 24.7%

Decreased 0(15) 1(36) 1(26) 2 (77) 2.6%

D-dimer          

Increased 15(15) 20(20) 14(25) 49(60) 81.7%

CKMB: Creatine Kinase-MB Form. BNP: Brain natriuretic peptide. cTnI/T: cardiac troponin I/T; PT:
Prothrombin time. APTT: Activated partial thromboplastin time. N/A: Not available.

Any: number of patients with any abnormal values



Page 11/19

Table 4
the changes of repeated laboratory results between the last and the �rst test

laboratory �ndings Center A Center B Center C Total percentage

Routine blood test          

White blood cells * 6(13) 31(41) 18(25) 55(79) 69.6%

Neutrophils 7 (13) 30 (41) 19 (25) 56 (79) 70.1%

Lymphocytes 10(13) 14(41) 19(25) 43(79) 54.4%

Platelets ** 9 (13) 35(41) 20(25) 64(79) 81.0%

Haemoglobin 12(13) 29(41) 17(25) 58(79) 73.4%

Liver biochemistry          

ALT 3(12) 18(37) 11(21) 32(70) 45.7%

AST 5(12) 16(37) 10(21) 31(70) 44.3%

Total bilirubin 8(12) 18(37) 15(21) 41(70) 58.6%

Albumin 9(12) 27(37) 19(21) 55(70) 78.6%

Kidney biochemistry          

Blood urea nitrogen* 7(14) 26(39) 19(20) 52(73) 71.2%

Serum creatinine 7(14) 20(39) 16(20) 43(73) 58.9%

cystatin C 8(14) 6 (11) 17(20) 31(45) 68.9%

In�ammation indicators          

C-reactive protein N/A 4 (6) 2 (4) 6 (10) 60.0%

Procalcitonin 8(13) 13(21) 17(19) 38(53) 71.7%

Coagulation function          

PT * 9(14) 19(24) 14(23) 42(61) 68.9%

APTT * 9(14) 14(28) 15(23) 38(65) 58.5%

D-dimer 8(14) 5(10) 12(19) 25(43) 58.1%

Cardiac biochemistry          

PT: Prothrombin time. APTT: Activated partial thromboplastin time. CKMB: Creatine Kinase-MB Form.
BNP: Brain natriuretic peptide; CTnI/T :cardiac troponin I/T; N/A: Not available.

*: the increase of these values is analysesd, not decrease has been found. **: the decrease of this
value is analysesd, not increase has been found.
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laboratory �ndings Center A Center B Center C Total percentage

Myoglobin 6(7) 9(16) 10(12) 25(35) 71.4%

CK-MB 10(11) 8(15) 5(5) 23(30) 74.2%

Lactate dehydrogenase N/A N/A 3(3) 3(3) 100%

Troponin I 4 (8) N/A 10(15) 14(23) 60.9%

Troponin T N/A 3(3) N/A 3(3) 100%

Pro-BNP N/A 4(7) 2(2) 6(9) 66.7%

BNP 7(13) 8(11) 7(10) 22(34) 64.7%

PT: Prothrombin time. APTT: Activated partial thromboplastin time. CKMB: Creatine Kinase-MB Form.
BNP: Brain natriuretic peptide; CTnI/T :cardiac troponin I/T; N/A: Not available.

*: the increase of these values is analysesd, not decrease has been found. **: the decrease of this
value is analysesd, not increase has been found.

The changes of repeated measurements between last one before death and the �rst after admission

Comparing the repeated value of the last and the �rst test, we �nd that 55 (69.6%) patients have the
elevated white blood cells; 56 (70.1%) patients have the elevated Neutrophils; only 43 (54.4%) have the
decreased Lymphocytes; The values of platelets and haemoglobin are decreased in 64(81.0%) and 58
(73.4%)patients. As for liver function, elevated alanine aminotransferase and aspartate aminotransferase
are found in near half of patients, while almost 80% of patients have the decreased albumin. Concerning
the renal function, the elevated blood urea nitrogen and cystatin C were manifested in about 70% of
patients. Procalcitonin was elevated in 38 (71.7%) patients. Prothrombin time is longer in 42 (68.9%)
patients. The elevations of myoglobin, Creatine Kinase-MB Form, Pro-Brain natriuretic peptide, Brain
natriuretic peptide and Troponin I is found in about 70% of patients, the elevation of lactate
dehydrogenase and troponin T were found more than 90% of patients.

Discussion
In our research, 107 death patients con�rmed with COVID-19 had been included. The average age of all
dead patients is 71.2 ± 12.1 years, male accounted for 66.4%. As it had been reported that the older and
male patients are more likely to be infected with SARS-CoV-2,[12] and the male and older patients with
viral pneumonia are also prone to develop ARDS,[13] which is the main cause of death in our research.
Some research found that X chromosome and sex hormones could protect females from viral infections.
[14] All above may explain why age and gender were associated with death.

Chronic diseases had been treated as important risk factors for poor outcome of COVID-19 as well.[15] In
a research about critically ill patients with SARS-CoV-2 pneumonia, 50% of non-survivors have chronic
diseases, while 25% for survivors.[8] As for our research, 76.6% of dead cases had chronic underlying
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diseases, the most common one was hypertension, followed by cardiovascular diseases. At the same
time, cardiac injuries were most common cause of death behind respiratory failure (Fig. 2), followed by
the injury of kidney and liver. As mentioned above, we guess that SARS-CoV-2 may worsen the injury of
heart, exacerbating the death of patients. So, for critically ill patients, more attention should be focus on
the injury of heart.

Most patients with SARS-CoV-2 infection had fever,[8, 12] which is in accordance with our studies. But
research found that 11·5% of patients did not have fever at the onset of illness and thought this make the
early identi�cation more di�cult.[8] There are also 11(12.5%) out of 88 patients with fever in our research
who did not manifest fever at the onset of symptoms. At the same time, the median duration from onset
of symptoms to ICU admission was 5 (3–7) days,[8] while the median duration from onset of symptoms
to admission to hospital in our study is 7 (IQR,4–11) days. So the delay manifestation of fever and delay
reception of medical care may exacerbate the death of patients with SARS-CoV-2 pneumonia.

It has been reported that the mortality rate in critically ill patients with SARS-CoV-2 infection can reach to
61.5%, higher than that of SARS-CoV and Middle Eastern respiratory syndrome (MERS)-CoV.[8] Although
many drugs are under clinical trial, there is no speci�c treatment for coronavirus infection at this time
apart from supportive care.[13] 93 (86.9%) patients in our research received mechanical ventilation,
except for some patients whose relatives refused mechanical ventilation. 83 (77.6%) dead cases were
given oseltamivir or others and almost half of patients received methylprednisolone. Although the use of
glucocorticoids for patients with COVID-19 is controversial[16] and no antiviral agents treating SARS and
MERS have been found effective for SARS-CoV-2,[15] more researches are need.

As for laboratory �ndings, lymphocytopenia is a common feature of patients with SARS-CoV-2 infection.
Similar to those with SARS-CoV and MERS infection, targeted invasion by the virus may results in the
apoptosis of lymphocytes in patients with SARS-CoV-2 infection.[17, 18] In one research, 35% of non-
critical patients with SARS-CoV-2 infection had mild lymphocytopenia.[12] While another research found
that more than 80% of critically ill patients had lymphocytopenia and thought that the severity of
lymphocytopenia re�ects the severity of SARS-CoV-2 infection.[8] In our study, 83.5% of dead patients in
our study have lymphocytopenia on admission. Comparing with �rst value after admission, the absolute
value of lymphocytes before death were decreased in 43 (54.4%) of patients. Lymphocytopenia is good to
diagnosis of SARS-CoV-2 infection, but whether the severity of lymphocytopenia can predict the
prognosis of SARS-CoV-2 infection is unclear. It has been reported the presence of secondary infection
and elevated in�ammatory indicators is predictor of poor prognosis in COVID-19 by comparing laboratory
parameters between survivors and non-survivors.[7] By comparing with �rst value after admission, the
absolute value of white blood cells and Neutrophils before death were elevated in 55 (69.6%) and 56
(70.1%) of patients during the process of the disease. At the same time, PCT, an effective indicator of
bacterial infection,[19] was elevated in 67 (91.8%) patients on admission and 38 (71.7%) of patients
experienced the elevation of PCT before death. Besides, 9 patients with hospital-acquired pneumonia, 4
with urinary tract infection and 2 with bacteraemia had been found. The results of our research furtherly
suggest that coinfections and in�ammation do exacerbate the death of patients.
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As for organ dysfunction, cardiac damage is the most common one except for lung. Fulminant
myocarditis is related to the rapid progress and a critically ill state of illness.[20] Concerning the
laboratory parameters of heart, cardiac troponin and myoglobin of non-survivors is higher than survivors.
[7] In our study, the elevations of myoglobin, CKMB, Pro-BNP, BNP and Troponin I is found in about 70% of
patients, the elevation of lactate dehydrogenase and troponin T were found more than 90% of patients,
during the process of disease. Myoglobin, Creatine Kinase-MB Form, BNP may predict the prognosis. But
the other biomarker of cardiac function has been repeated in few patients, more researches are needed.
On the other aspects, 68 (76.4%) and 64 (71.9%) patients had abnormal liver function and renal function
damage on admission, which is higher than that of previous study.[21] we also found near 50% of
patients experienced the elevation of alanine aminotransferase and aspartate aminotransferase. while
the rate of elevated blood urea nitrogen (71.2%) and cystatin C (68.8%) is higher than Serum creatinine
(58.9%). The damage of kidney and liver maybe sever on the admission and during the process of COVID-
19. Blood urea nitrogen and cystatin C maybe sensitive to predict the change of renal function

In addition, 56 (61.5%) patients’ Hb levels and 34 (37.4%) patients’ PLT levels were below the normal
range after admission. Comparing with the �rst one, 58 (73.4%) patients’ Hb and 64 (81.0%) patients’ PLT
levels of last test before death were decreased. In terms of coagulation function, the �rst levels of PT
increased in 36 (52.9%) patients, the levels of APTT increased in 19 (24.7%) patients. As for change of
coagulation function, longer PT was found in 42 (68.9%) patients, longer APTT was found in 38 (58.5%)
patients. At the same time, 36 patients have hematuria and 9 patients had gastrointestinal haemorrhage.
We also should pay more attention to the change of coagulation function of critically ill patients. But
whether hematuria and gastrointestinal haemorrhage are associated with change of coagulation function
is unclear. At last, 86 (96.6%) patients’ albumin levels were below the normal range at �rst test. What is
more, the last level of albumin is decreased in 55 (78.6%) patients, comparing with the �rst test. it
indicates that most of severe patients may have malnutrition.

This study has several limitations. First, only dead patients with con�rmed SARS-CoV-2 infection were
included. It would be better to have discharged patients included in our research and compare the
difference between them. Second, some dead patients did not have the repeated measurements of some
laboratory �ndings, so the sample size of some part of this research is small. Third, some important
laboratory results were not tested by the same way in three hospital, which may impact the research
negatively. Finally, this is a retrospective study. The data in this study permit a preliminary assessment of
the clinical course of critically ill patients with SARS-CoV-2 pneumonia. More researches are still needed.

Conclusion
In conclusion, the older men with chronic diseases are more likely to die from COVID-19. Apart from that,
more attention should be pay on bacterial infections, malnutrition, and dysfunction of kidney and
coagulation during the process of COVID-19. The rising of white blood cell, PCT, blood urea nitrogen,
cystatin C and PT and decreased values of PLT, Hb and albumin may be meaningful for prediction the
poor prognosis.
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COVID-19: Corona Virus Disease 2019

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2
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Figures

Figure 1

Study �ow diagram
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Figure 2

A1: the early stage Chest CT scan of typical case 1; A2: the late stage Chest CT scan of typical case 1. B1:
the early stage Chest CT scan of typical case 2; B2: the late stage Chest CT scan of P typical case 2.


