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Abstract
Background: Since December, 2019, the 2019 Coronavirus disease (COVID-19) from Wuhan, China, has
caused outbreak in China with more than 70,000 people infected and more than 2,000 people dead. The
clinical characteristics of COVID-19 patients in non-Wuhan areas of Hubei province have not been
described.

Methods : We retrospectively analyzed the clinical characteristics and treatment progress of 91 patients
diagnosed with COVID-19 in Jingzhou Central Hospital.

Results: Of the 91 patients diagnosed with COVID-19, 30 (33.0%) cases were severe and two (2.2%)
patients died. The severe patients tended to be older (50.5 vs 42.0, P=0.049), and have more chronic
disease (40% vs 14.75%, P=0.009), compared to mild group. Only 67.0% of the patients were quantitative
polymerase chain reaction (qPCR) positive on their �rst tests, while typical chest computed tomographic
(CT) images were obtained for each patient. The most common complaints were cough (75, 82.4%), fever
(59, 64.8%), fatigue (35, 38.5%), and diarrhea (14, 15.4%). Injuries outside the respiratory tract were
identi�ed by elevated levels of aspartate aminotransferase (18, 19.8%), creatinine (5, 5.5%) and creatine
kinase (14, 15.4%) in laboratory tests. In sum, 28 (30.8%) cases suffered injuries outside the respiratory
system, including 50% of the critically ill patients and 21.3% of the mild patients.

Conclusions: Overall, the mortality rate of patients in Jingzhou is lower than that of Wuhan. Importantly,
we discovered liver, kidney, digestive tract and heart injury in COVID-19 cases besides respiratory
problems. Combining Chest CT images with qPCR of throat swab samples would improve the accuracy
of COVID-19 diagnose.

Background
In December 2019, several cases of novel coronavirus infection were �rst reported in Wuhan, Hubei
Province, China. Since then, the virus has caused an outbreak in a short time by human-to-human
transmission throughout China, especially in the Hubei Province. The high contagiousness and rapid
disease progression of the 2019 Coronavirus disease (COVID-19) has drawn signi�cant global public
health attention with con�rmed cases reported in more than twenty countries. As of Feb 19, 2020, above
70,000 con�rmed cases were reported in China, of Which Hubei Province is the most affected area with
above 60,000 cases con�rmed and nearly 2,000 deaths from COVID-19.

Like severe acute respiratory syndrome (SARS) [1] and Middle East respiratory syndrome (MERS) [2],
COVID-19 not only causes infections in the respiratory tract, but also in the digestive tract and urethra [3–
5]. A considerable proportion of COVID-19 patients developed severe pneumonia, pulmonary edema,
acute respiratory distress syndrome, and even multiple organ failure in a short time. The mortality rate of
patients in Wuhan is as high as 4.3% [5], and may be slightly lower in other areas. The clinical
characteristics of non-Wuhan areas of Hubei Province have not been described. In this study, we did a
comprehensive exploration of the epidemiology and clinical features of 91 patients with con�rmed
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COVID-19 admitted to the Jingzhou Central Hospital of Jingzhou, one of the most severely affected cities
in Hubei Province.

Methods

Patients
We have retrospectively analyzed the patients diagnosed with COVID-19 hospitalized from January 16,
2020 to February 10, 2020. Patients suspected of having COVID-19 were admitted and quarantined, and
throat swab samples were collected and tested for severe acute respiratory syndrome coronavirus 2
(SARS-Cov-2) by a quantitative polymerase chain reaction assay (qPCR). Patients diagnosed with COVID-
19 were enrolled in this study, and a written informed consent was signed during hospitalization. This
study has been approved by the ethics committee of Jingzhou Central Hospital. The �nal date of follow-
up was February 10, 2020.

Data Collection
Clinical data (age, previous chronic disease, epidemiological history, symptoms, vital signs, CT images,
virus load, laboratory tests, complications and treatment process) of the 91 patients involved were
collected. ARDS was de�ned according to the Berlin de�nition [6]. Liver injury was judged by alanine
aminotransferase (ALT) and aspartate aminotransferase (AST). Acute kidney injury (AKI) was identi�ed
according to elevated creatinine (Cr) and Uric Acid (UA). Cardiac injury was de�ned if the serum levels of
cardiac biomarkers (cardiac troponin i (CTnI), creatine kinase (CK), creatine kinase isoenzyme (CK-MB))
were elevated. The diagnosis of the COVID-19 was determined by the comprehensive evaluation of
epidemiological exposure, symptoms, laboratory tests, chest computed tomographic (CT) scan and
qPCR.

Statistical analysis
The Mann-Whitney test was used to compare continuous variables. We used the Chi-square test to
compare categorical variables. The statistics were prepared using Excel and GraphPad Prism 5 software
and analyzed using SPSS. P < 0.05 was considered statistically signi�cant.

Results

Clinical characteristics of COVID-19 patients
We collected clinical information of 91 patients diagnosed with COVID-19 in Jingzhou Central Hospital.
Of these patients, 30 (33.0%) were assessed as severely ill (Table 1). The median age was 46.0 years old
in total, and severe patients were generally older with a median age of 50.5 compared with 42.0 for the
mild cases (P = 0.049). Slightly more than half (53.8%) of the patients were men, and there were no
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signi�cant differences in the sex ratio between severe and mild cases (P = 0.230). Twenty one (23.1%)
patients had one or more coexisting medical conditions, including hypertension, diabetes, chronic
obstructive pulmonary disease (COPD), kidney disease, and malignancies. Coexisting medical conditions
were more prominent in the severe group (40% of them had chronic disease, compared to 14.8% in mild
group (P = 0.009)). The median duration from �rst symptoms to hospital admission was four days. All
the patients were con�rmed with qPCR positive, while only 67.0% of the patients were qPCR positive
when they �rst received the test. In addition, the vital signs (pulse rate, temperature, and mean arterial
pressure) between two groups showed no signi�cant differences. Compared to the severe group (6.7%),
the mild group (19.7%) had higher proportion of discharged cases. Of the two dead patients who were
critically ill, one had lung cancer and the other hypertension. Both of them had suffered respiratory and
acute renal failure on the day of admission. As for follow up, 14 patients were discharged with an
average hospital stay of 13.67 days. The mortality at the Jingzhou Central Hospital was 2.2%. Taken
together, our results indicated that older patients with chronic disease were more likely to become
critically ill, and negative qPCR for once or twice could not exclude the virus infection.
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Table 1
Baseline characteristics, clinical outcomes of 91 patients hospitalized in Jingzhou Central Hospital with

COVID-19

  Total
(n = 91)

Severe (30, 33.0%) Mild (61, 67.0%) P value

Median Age 46.00 50.50 42.00 0.049

Age 60 75/91 (82.4%) 22 /30 (73.3%) 53/61 (86.9%)  

Age ≥ 60 16 /91 (17.6%) 8/30 (26.7%) 8/61 (13.1%)  

Sex       0.230

Male 49/91 (53.8%) 14 /30 (46.7%) 35/61 (57.4%)  

Female 42 /91 (46.2%) 16 /30 (53.3%) 26/61 (42.6%)  

Chronic disease 21/91 (23.1%) 12/30 (40.0%) 9/61 (14.8%) 0.009

Hypotension 18 9 9  

COPD 1 1 0  

Diabetes 3 1 2  

Autoimmune disease 1 1 0  

Kidney disease 1 1 0  

Malignancy 3 2 1  

Median days to be admission 4 5 4 0.714

QPCR positive       0.511

For the �rst time 61/91 (67.0%) 18/30 (60.0%) 43/61 (70.5%)  

For the second time 24 /91 (26.4%) 9/30 (30.0%) 15/61 (24.6%)  

For the third time 6/91 (6.6%) 3/30 (10.0%) 3/61 (4.9%)  

Vital signs        

Median pulse rate 80.00 80.00 82.00 0.677

Median mean arterial pressure 93.30 92.30 37.10 0.944

Median temperature 37.20 37.25 93.30 0.894

Outcomes       0.041

Remained in hospital 75/91 (82.4%) 26/30 (86.7%) 49/61 (80.3%)  

COPD chronic obstructive pulmonary disease
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  Total
(n = 91)

Severe (30, 33.0%) Mild (61, 67.0%) P value

Discharged 14/91 (15.4%) 2/30 (6.7%) 12/61 (19.7%)  

Died 2/91 (2.2%) 2/30 (6.7%) 0 (0%)  

COPD chronic obstructive pulmonary disease

At data cut off, considering 91 evaluable patients, the most common symptoms were fever (75, 82.4%)
and cough (59, 64.8%), followed by fatigue (35, 38.5%), chest distress (21, 23.1%), chill (21, 23.1%),
pharyngalgia (19, 20.9%), and myalgia (15, 16.5%) (Fig. 1). Additionally, some patients reported about
gastrointestinal problems, including diarrhea (14, 15.4%) and nausea (19, 12.1%). The symptoms of
polypnea and disturbance of consciousness, signs of severe conditions, were reported by 12.1% (19) and
3.3% (3) of patients, respectively. Anorexia, arthrodynia, dizziness and abdominal pain were also found
(Fig. 1).

Baseline characteristics of laboratory tests in COVID-19
patients
To explore the characteristics of lab tests in patients with COVID-19, the baseline hematological and
biochemical indices of 91 patients with COVID-19 were analyzed (Table 2). On admission, 51.6% of
patients had lymphopenia, which was more prominent in mild cases (Table 2). Elevated CK was seen in
15.4% of patients. Elevated ALT and AST was seen in 11.0% and 19.8% of patients. Severe cases had
more prominently elevated Cr (16.7% vs 0%, P 0.001) and CK (26.7% vs 9.8%, P = 0.018), compared with
mild cases. Prothrombin time (PT) was prolonged in 20.9% of patients. Levels of interleukin 6 (IL-6) and
c-reactive protein (CRP), two biomarkers in�ammation, increased in 19.8% and 40.7% of patients
(Table 2). The lab �ndings indicated that COVID-19 might result in liver, kidney and cardiovascular injury.
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Table 2
Baseline laboratory characteristics of patients with COVID-19

Variables Total
(n = 91)

Severe (30, 33.0%) Mild (61, 67.0%) P value

WBC (× 10^9/L)       0.127

4 27/91 (29.7%) 7/30 (23.3%) 20/61 (32.8%)  

4–10 53/91 (58.2%) 18/30 (60.0%) 35/61 (57.4%)  

10 11/91 (12.1%) 5/30 (16.7%) 6/61 (9.8%)  

Neutrophil (× 10^9/L)       0.467

≤ 6.3 80/91 (87.9%) 26/30 (86.7%) 54/61 (88.5%)  

6.3 11/91 (12.1%) 4/30 (13.3%) 7/61 (11.5%)  

Monocytes (× 10^9/L)       0.190

≤ 0.6 66/91 (72.5%) 20/30 (66.7%) 46/61 (75.4%)  

0.6 25/91 (27.5%) 10/30 (33.3%) 15/61 (24.6%)  

Lymphocytes (× 10^9/L)       0.022

≤ 1.1 47/91 (51.6%) 11/30 (36.7%) 36/61 (59.0%)  

1.1 44/91 (48.4%) 19/30 (63.3%) 25/61 (41.0%)  

CTn I (µg/L)       0.277

≤ 0.01 85/88 (96.6%) 28/30 (93.3%) 57/58 (98.3%)  

0.01 3/88 (3.4%) 2/30 (6.7%) 1/58 (1.7%)  

CK (U/L)       0.018

≤ 190 77/91 (84.6%) 22/30 (73.3%) 55/61 (90.0%)  

190 14/91 (15.4%) 8/30 (26.7%) 6/61 (9.8%)  

CK-MB (U/L)       0.099

≤ 24 87/91 (95.6%) 27/30 (90.0%) 60/61 (98.4%)  

Data are n/N (%), where N is the total number of patients with available data. p values comparing
severe and mild groups used Chi-square test, Chi-square with Yates’ correction, or Fisher’s exact test.

WBC white blood cell,CTnIcardiac troponinI,CKcreatine kinase, CK-MB creatine kinase isoenzyme, ALT
alanine aminotransferase,AST aspartate aminotransferase, Cr creatinine, UA uric acid,PT prothrombin
time,APTT activated partial thromboplastin time,IL-6 interleukin 6,CRP c-reactive protein,
PCTprocalcitonin
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Variables Total
(n = 91)

Severe (30, 33.0%) Mild (61, 67.0%) P value

24 4/91 (4.4%) 3/30 (10.0%) 1/61 (1.6%)  

ALT (U/L)       0.112

≤ 50 81/91 (89.0%) 25/30 (83.3%) 56/61 (91.8%)  

50 10/91 (11.0%) 5/30 (16.7%) 5/61 (8.2%)  

AST (U/L)       0.124

≤ 40 73/91 (80.0%) 22/30 (73.3%) 51/61 (83.6%)  

40 18/91(19.8%) 8/30 (26.7%) 10/61 (16.4%)  

Cr (µmol/L)       0.000

≤ 97 86/91 (94.5%) 25/30 (83.3%) 61/61 (100%)  

97 5/91 (5.5%) 5/30 (16.7%) 0/61 (0%)  

UA (µmol/L)       0.202

≤ 417 86/91 (94.5%) 27/30 (90.0%) 59/61 (96.7%)  

417 5/91 (5.5%) 3/30 (10.0%) 2/61 (3.3%)  

PT (s)       0.100

≤ 12.8 72/91 (79.1%) 22/30 (73.3%) 50/61 (82%)  

12.8 19/91 (20.9%) 8/30 (26.7%) 11/61 (18.0%)  

APTT( s)       0.202

≤ 36.5 s 86/91 (94.5%) 27/30 (90.0%) 59/61 (96.7%)  

36.5 5/91 (5.5%) 3/30 (10.0%) 2/61 (3.3%)  

D-Dimer (ng/ml)       0.484

≤ 232 78/82 (95.1%) 28/30 (93.3%) 50/52 (96.2%)  

232 4/82 (4.9%) 2/30 (6.7%) 2/52 (3.8%)  

IL-6 (ng/ml)       0.485

Data are n/N (%), where N is the total number of patients with available data. p values comparing
severe and mild groups used Chi-square test, Chi-square with Yates’ correction, or Fisher’s exact test.

WBC white blood cell,CTnIcardiac troponinI,CKcreatine kinase, CK-MB creatine kinase isoenzyme, ALT
alanine aminotransferase,AST aspartate aminotransferase, Cr creatinine, UA uric acid,PT prothrombin
time,APTT activated partial thromboplastin time,IL-6 interleukin 6,CRP c-reactive protein,
PCTprocalcitonin
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Variables Total
(n = 91)

Severe (30, 33.0%) Mild (61, 67.0%) P value

≤ 7 73/91 (80.2%) 24/30 (80.0%) 49/61 (80.3%)  

7 18/91 (19.8%) 6/30 (20.0%) 12/61 (19.7%)  

CRP (mg/ml)       0.240

≤ 10 56/91 (61.5%) 20/30 (66.7%) 36/61 (59.0%)  

10 35/91 (38.5%) 10/30 (33.3%) 25/61 (41.0%)  

PCT (ng/ml)       0.106

≤ 0.5 85/89 (95.5%) 27/30 (90.0%) 58/59 (98.3%)  

0.5 4/89 (4.5%) 3/30 (10.0%) 1/59 (1.7%)  

Data are n/N (%), where N is the total number of patients with available data. p values comparing
severe and mild groups used Chi-square test, Chi-square with Yates’ correction, or Fisher’s exact test.

WBC white blood cell,CTnIcardiac troponinI,CKcreatine kinase, CK-MB creatine kinase isoenzyme, ALT
alanine aminotransferase,AST aspartate aminotransferase, Cr creatinine, UA uric acid,PT prothrombin
time,APTT activated partial thromboplastin time,IL-6 interleukin 6,CRP c-reactive protein,
PCTprocalcitonin

Organ injury of COVID-19 outside the respiratory tract
Interestingly, besides the respiratory system, COVID-19 patients showed signs of multiple organ injury on
admission, including 18 cases (19.8%) of liver injury, 14 cases (15.4%) of cardiovascular damage with
abnormal increase of troponin, CK or CK-MB, �ve cases (5.5%) of acute renal injury, and 19 (20.9%) cases
of poor coagulation function (Table 3). Together, 28 patients (30.8%) suffered outside respiratory failure,
with an especially higher rate (50%, P = 0.003) in critically ill patients (Table 3). Further analysis showed
that severe patients tended to suffer damage of the cardiovascular system (50.0% vs 21.3%, P = 0.04)
and renal function (16.7% vs 0%, P = 0.003) (Table 3). Angiotensin converting enzyme II (ACE2) was
proved to be the cell receptor of COVID-19 [7], the same as SARS infection [8]. We performed
bioinformatics analysis on the expression of ACE2 in different normal tissues from Oncomine, as shown
in additional �le 1. The data indicated that the highest level of ACE2 were in the ileum, followed by testis,
diaphragm, heart, kidney, seminal vesicle, colon, and respiratory tract. Hence, we speculated that the high
ACE2 expression in the ileum, heart, kidney and colon caused the virus direct infection in speci�c organs,
which might explain the high rate of multiple organ damage caused by COVID-19.
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Table 3
Outside respiratory organ injury of COVID-19

  Total
(n = 91)

Severe (30, 33.0%) Mild (61, 67.0%) P value

Total 28/91 (30.8%) 15/30 (50.0%) 13/61 (21.3%) 0.003

Cardiovascular 14/91 (15.4%) 8/30 (26.7%) 6/61 (9.8%) 0.040

Digestive tract 14 /91 (15.4%) 6 /30 (20.0%) 8 /61 (13.1%) 0.287

Liver 18 /91 (19.8%) 8/30 (26.7%) 10/61 (16.4%) 0.189

Renal 5/91 (5.5%) 5/30 (16.7%) 0 (0) 0.003

Coagulation function 19/91 (20.9%) 8/30 (26.7%) 11/61 (18.0%) 0.246

Typical CT Images
All of the patients in our study presented the exudative change, with different degrees of patchy
consolidation or ground-glass opacities (Fig. 2a–c). The processing of CT images (Fig. 2a) revealed that
the chest displayed only scattered dotted shadows on the �rst day of admission, focal exudation on the
fourth day, and diffuse ground-glass shadows on the 13th day. A good example of gradually improved
condition with effective therapy is presented in Fig. 2b. In addition, there were patients whose condition
progressed rapidly within a week (Fig. 2c). On the �rst day of admission, the chest CT examination was
basically normal. However, on the seventh day, chest CT showed a patchy high-density shadow and a
diffused ground glass density shadow in both lungs. Soon after, this patient died of multiple organ
failure. These results suggest that CT scanning is an important method of differential diagnosis and
evaluating the severity of COVID-19.

Main treatment measures of COVID-19 patients during
hospitalization
Most patients received antiviral therapy (81, 89.0%), glucocorticoid therapy (79, 86.8%), and antibacterial
therapy (90, 98.9%), which was given to all severe patients (30, 10.0%) (Table 4). Oseltamivir,
lopinavir/ritonavir, and abidol were common antiviral drugs used in our study. Lopinavir/ritonavir was
more likely to be used in the mild group (53.3% vs. 78.7%, P = 0.013). Abidol was more likely to be used in
the severe group (73.3% vs. 50.8%, P = 0.033). Supportive treatment measures, including oxygen therapy
(29, 31.9%), mechanical ventilation (5, 5.5%), infusion of immunoglobulin (35, 38.5%), and continuous
renal replacement therapy (CRRT) (3, 3.3%), were more likely to be applied to severe group (P < 0.05)
(Table 4).
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Table 4
Treatment of patients with COVID-19

  Total
(n = 91)

Severe (30, 33.0%) Mild (61, 67.0%) P value

glucocorticoid 79/91 (86.8%) 25/30 (83.3%) 54/61 (88.5%) 0.399

antiviral therapy 81/91 (89.0%) 24/30 (80.0%) 57/61 (93.4%) 0.061

Oseltamivir 24/91 (26.4%) 6/30 (20.0%) 18/61 (29.5%) 0.240

lopinavir/ritonavir 64/91 (60.3%) 16/30 (53.3%) 48/61 (78.7%) 0.013

abidol 53/91 (58.2%) 22/30 (73.3%) 31/61 (50.8%) 0.033

antibacterial therapy 90/91 (98.9%) 30/30 (100.0%) 60/61 (98.4%) 0.670

cephalosporin 27/91 (29.7%) 12/30 (40.0%) 15/61 (24.6%) 0.103

�uoroquinolones 84/91 (92.3%) 27/30 (90.0%) 57/61 (93.4%) 0.421

carbapenems 2/91 (2.2%) 2/30 (6.7%) 0 (0) 0.059

immunoglobulin 35/91 (38.5%) 16/30 (53.3%) 19/61 (31.2%) 0.035

Oxygen therapy 29/91 (31.9%) 17/30 (56.7%) 12/61 (19.7%) 0.001

mechanical ventilation 5/91 (5.5%) 5/30 (16.7%) 0 (0) 0.003

CRRT 3/91 (3.3%) 3/30 (10.0%) 0 (0) 0.033

CRRT continuous renal replacement therapy

Discussion
According to the data reported, the mortality rate in Wuhan (4.3%) [5] is indeed higher than in other areas.
As Jingzhou ranks the top three cities that have the most immigrant population from Wuhan but does not
confront the same challenges in Wuhan, we contend that cases in this paper would be more
representative in the face of the new virus. There are mainly two reasons accounting for the higher
mortality. First, due to the strong contagiousness and the rapid population �ow in Wuhan, the medical
resources, including medical personnel and medical supplies are relatively insu�cient. Second, we found
that patients in the Jingzhou Central Hospital were younger with a median age of 46.0 to the reported
56.0 in Wuhan. Furthermore, there are fewer patients with coexisting chronic diseases, which partly
account for a much lower mortality rate [5] .

Not all the patients were qPCR positive of throat swab sample on the �rst test. It took three times to get a
positive qPCR result for 6.6% of the patients in our study. False negatives often exist in the tests of qPCR,
while all the patients presented typical imaging changes in the study. We could make a clinical diagnosis
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decision through CT before positive qPCR results. Hence, CT scanning is a favorable means of the
diagnosing the COVID-19, as well as evaluating the severity of the disease. The con�rmation of COVID-19
should be depended on the comprehensive analysis of epidemiological exposure, symptoms, laboratory
tests, RT-PCR and CT scan.

Based on the symptoms and laboratory examinations of patients, we found that in addition to the
respiratory tract, the digestive tract, liver, renal function and cardiovascular system were involved. It is
currently unclear whether the multiple organ damage of COVID-19 patients is caused directly by the viral
infection or the hypoxia associated respiratory failure. Accumulated evidence has shown that ACE2 is the
cell receptor of COVID-19, the same as in the SARS-CoV infection, which means the virus infects cells
expressing ACE2 [8–10]. The expression of ACE2 protein was proved to be distributed on lung alveolar
epithelial cells, enterocytes of the small intestine and cholangiocytes [8]. Furthermore, ACE2 was shown
to be present in arterial and venous endothelial cells, and arterial smooth muscle cells in all organs
studied. These results, together with the bioinformatics analysis, might explain why the COVID-19 caused
multiple organ damage. Other possible reasons, including hypoxia caused by respiratory failure and the
immune response caused by virus, might account for the multiple organ damage.

Due to the lack of effective antiviral drugs, some patients worsen and developed respiratory failure in
seven to ten days. Almost all the patients in this study received antibacterial agents, 89.01% received
antiviral therapy, and 86.81% received glucocorticoid therapy. Although the use of glucocorticoid in virus
pneumonia is still very controversial, glucocorticoid is widely used in clinical practice. The 86.81%
frequency in our study is higher than in other reports [3–5]. It is yet to be con�rmed that the lower
mortality in our study is correlated with the higher utility ratio of glucocorticoid. Chen et al respectively
analyzed 401 patients, including 249 critically ill patients, showing that glucocorticoid was effective in
controlling the in�ammatory response caused by SARS [11]. However, the multivariate analysis of
another retrospective analysis showed that use of corticosteroid was signi�cantly associated with 20.7
times higher intensive care unit occupancy in patients with SARS compared SARS patients that did not
receive corticosteroids [12]. Thus, further prospective investigation is required to explore the bene�ts and
side effects of glucocorticoid treatments on the viral pneumonia.

Conclusion
Our single center study of 91 cases of con�rmed COVID-19 using the sample from a distinct but
representative location Jingzhou other than Wuhan brings into the deep understanding of the
coronavirus, which will bene�t the diagnosis, therapy, and control the spread of the disease. Further
prospective investigations of an effective antiviral therapy may help manage this challenge.

Abbreviations
COVID-19: 2019 Coronavirus disease; SARS: severe acute respiratory syndrome; MERS: Middle East
respiratory syndrome; SARS-Cov-2: severe acute respiratory syndrome coronavirus 2; qPCR: quantitative
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polymerase chain reaction assay; COPD: chronic obstructive pulmonary disease; CT: chest computed
tomographic; WBC: white blood cell; CTnI: troponin i; CK: creatine kinase; CK-MB: creatine kinase
isoenzyme; ALT: alanine aminotransferase; AST: aspartate aminotransferase; Cr: creatinine; UA: uric acid;
PT: prothrombin time; APTT: activated partial thromboplastin time; IL-6: interleukin 6; CRP: c-reactive
protein; PCT: procalcitonin; ACE2: Angiotensin converting enzyme II; CRRT: continuous renal replacement
therapy.
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Figures

Figure 1

Symptoms of patients with COVID-19 on admission.
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Figure 2

Chest CT images of patients with COVID-19. a Chest CT images of case 1 on different days after
admission. b Chest CT images of case 2 on different days after admission. c Chest images on different
days of the patient that died of respiratory failure
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