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Abstract

Abstract: Background: COVID-19 burst in Wuhan China in December 2019 and soon became a worldwide emergency. To help
further understand COVID-19. Here we report the epidemiological, clinical features, potential biomarkers, and CT changes of
cases in Wenzhou. Methods:All 64 cases were diagnosed by positive of PCR test. Clinical laboratory tests, CT and treatment
were performed in the level 3 of protection. Data and clinical characteristics feature were collected by 4th March. The correlation
was analyzed. Results:Most cases were light. The average of latency was 3.4 days, ranged from 1-14. The median age was 44,
ranged from 2.2-67; 36 male and 28 female; 59 had fever, 38 with high temperate (>38); 45 had respiratory symptoms; 28 had
gastrointestinal symptoms; 39 weakness; one asymptomatic case was found. Most with low LC, K+, Na+, OI and high LDH,
CRP, D-dimer. Pneumonia, both lungs involvement, ground-glass opacity and consolidation were shown by CTs. Minor had
electrocardiography change. Conclusions:The clinical features, abnormality lab indexes and CT characteristics of COVID-19
were like SARS, majored in fever, weakness along with dry cough, diarrhea. LC, LDH could be good biomarkers monitoring
progress. The elders, hypertension patients and smokers were more vulnerable. COVID-19 was milder, but more transmissible
than SARS. Latency could be up to 14 days without symptoms. CT and PCR shall be both considered in clinical high suspicion.
There are still further efforts to be made as to preventing and control the epidemic and the cost in world wild.
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Introduction

Coronaviruses are a group of viruses with crown-like spikes on the surface of envelope [1]. Although most
of them are common and mild infection, the epidemics of SARS-CoV[2-4] and MERS-CoV [5 6] are still
nightmare since 21 century with mortality rates of 10% for SARS-CoV and 37% for MERS-CoV|[7 8] . In
December 2019, China first reported a cluster of cases of unknown pneumonia in Wuhan, and the people
infected may be associated with exposure to Huanan seafood market[9]. A novel coronavirus was identified
as the pathogen of this outbreak, termed as COVID-19 by the WHOI[10]. The epidemics of COVID-19
soon spread to the whole country and cases were reported in other 18 countries make it finally a public
health emergency with international concern over global outbreak [11]. However, phyloepidemiologic analyses
indicated the SARS-CoV-2 source in China should be imported from other places[12]. So far, the original
source has still not been found, than 2.4 million confirmed cases and more than 163000 deaths have been
confirmed[13] (reported by WHO, April 22nd,2020).

Wenzhou, a city outside Hubei, has been one of top 10 cities of most cases reported in China since COVID-19
outbroke. To help further understand the novel coronavirus COVID-19 infection and treatment, we describe



the clinical features of 64 cases infected by COVID-19 in multi-center in Wenzhou (Data accessed till March
4th). In our studies, we found several characterize features have the correlation to the disease severity, which
could be good biomarkers to monitor the disease progress.

Materials and methods
Patients

64 cases admitted to several hospitals in Wenzhou from 17" Jan to 29*" Jan 2020, were diagnosed, classified
and treated recommended by the standards[14 15]. 3 typical cases of different severity were chosen to take an
example of disease development. All subjects had signed the informed consents and the study were performed
in accordance with guidelines approved by the Ethics Committees from Wenzhou Central Hospital.

Data collection and analysis of clinical findings.

The data collection including epidemics characterizes, clinical feature information, clinical lab test, chest
computer tomographic (CT), electrocardiography and were collected at the earliest time points when hospi-
talized in the level 3 of biosafety protection.

The criteria of diagnostic, treatment and discharge

The criteria of diagnostic, treatment and discharge were recommended by the standards published by Na-
tional Health Commission of the People’s Republic of China[14 15]. The definite diagnosis was made by upon
the suspected case, having continuous Positive-Realtime PCR confirmation of COVID-19 with an interval
more than 24h in respiratory samples (sputum or throat swabs) monitored by Wenzhou CDC and were re-
confirmed by Zhejiang CDC. Classification: Light, had fever respiratory symptom with pneumonia checked
by imaging; Severe, satisfied any of the following, respiratory distress, RR [?] 30 times per min, oxygen
saturation [?] 93% or OI (PaO2/ FiO2) [?] 300mmHg (1mmHg=0.133kPa); Critical, satisfied any of follow-
ing, respiratory failure developed, and mechanical ventilation was required, shocked or combined with other
organ failure that need ICU care unit. The patients were treated with supporting treatment, isolation ward,
rest informed, more water taken, oxygen therapy, strengthen rehydration, correct electrolyte imbalance, close
observation and triple antivirus therapy: recombinant human interferon infusion, Lopinavir/ritonavir (Kale-
tra), Abidor hydrochloride tablets; Chinese traditional treatment was also used, Lianhua gingwen capsule;
and other treatments, like antibiotic, glucocorticoid if needed. The discharge was made by normal temperate
lasting more than 3 days, better change of respiratory symptom and continuous tests (more than 24h) of
COVID-19 PCR were negative.

Statistical analyzes

All the indexes were described with mean and SD. Single-T test was used to verify if the clinical feature and
indexes of patients had significant to healthy population. The spearman correlation coefficient was made
between two groups with continuous variables. The P-value less than 0.05 was considered as statistically
significant. All tests were taken under bilateral performed with SPSS 19.0.

Results

All 64 cases were admitted to multi-centers in Wenzhou, such as the first affiliated hospital of Wenzhou
Medical University (WMU), The second affiliated hospital of WMU and Wenzhou Central Hospital. Cases
were diagnosed, classified and treated recommended by the standards published by National Health Commis-
sion of the People’s Republic of China[l4 15]. All patients were diagnosed by continuous Positive-Realtime
PCR confirmation of COVID-19 with an interval more than 24h in sputum or throat swabs and were recon-
firmed by Zhejiang Center for Disease Control and Prevention (CDC). Clinical laboratory tests, computer
tomographic and hospitalization treatment were performed in the level 3 of protection. Data and clinical
characteristics feature were collected by 4" March.

Epidemic source:



In 64 cases, median age was 44, 58 (90.63%) cases were ranged from 20-60, only 5 (7.81%) were above 60; a
26-months infant was found. In gender, 36(56.25%) were male and 28(43.75%) were female. There were 62
(98.44%) had the clear contact history, 33 patients who had been to Wuhan in last 14 days, were classified as
Generation 1 (Gen.1); 25 closely contacted the Gen.1,as Gen.2; 4 were family members of Gen.2, as Gen.3; 2
lost contact history. Importantly, 16 cases were reported from a same place imported by one Gen.1. (Table
1 ,Figure 1)

Clinical features and treatments:

The main clinical features developed including fever, high temperate, dry cough, weakness, many cases had
expectorations, shortness of breath, diarrhea, nausea and vomit; Pharyngalgia and muscular soreness were
not obvious; Catarrhal symptoms are rare; the severe and critical patients had varying degrees of shortness
of breath and difficulty in breathing (Table 1 ). 1 asymptomatic case without any symptoms was found.
51 (79.69%) were classified as light, while 11 (17.19%) were severe and critical were 2 (3.12%). The mean of
latency of were 3.4 days range from 1-14. The maximum temperatures were recorded when hospitalized. It
was thought to be fever if the ear temperate was above 37.3. Most cases (59, 92.19%) had fever, average with
6.9 days, most fevers (38/55, 69.1%) were above 38, the average temperature was 38.1. 5 cases had no fever,
just a little unobvious symptom. More than half (39, 60.9%) had Weakness, few (5, 7.8%) had Muscular
soreness. Respiratory symptoms were seen in 45 (70.3%) cases, as dry Cough 41 (64.1%), expectoration 23
(35.9%), shortness of breath 18 (28.1%), pharyngalgia 10 (15.6%). 28 (43.8%) cases had gastrointestinal
symptoms, 14 (21.9%) Diarrhea, 13 (20.3%) Nausea, 8 (12.5%) Vomit. And there were 15 (23.4%) secondary
infection cases. The basic disease including Hypertension (20) and Chronic liver disease (7). No Smoke of
all.

Clinical indexes:

All cases were PCR positive. The clinical indexes were collected as shown in Table 2 , including WBC,
NEC, LC, PLT, Hb, ALT, AST, KT, Na*, Cr, CK, LDH, TNI, BNP, CRP, OI(PO,/FiO3)and D-dimer.
All indexes were described with mean and SD. It was found that WBC, NEC, LC, PLT, Hb, K+, Na+,
LDH, CRP, OI (Oxygenation Index) and D-dimer had the statistical significant change (p<0.001), so did
AST(p<0.05). The decreased indexes were WBC, LC, PLT, K+, Na+, OI, while LDH, CRP, D-dimer would
be higher (Figure 2) . ALT, Cr, BNP and TNI were normal.

We further analyzed the correlation between these indexes and clinical features. The severity had no cor-
relation with generation, gender, WBC, NEC, K+, Na+, AST, CRP, PLT, Hb, latency or Fer, but had
significant in correlated to age, temperate, LC, LDH, D-dimer, OI (Supplement 1). To make it clear, partial
results were picked from Supplement 1 asTable 3 . It was showed that severity had the positive correlation
with D-dimer (R2=0.293, p=0.033), and age (R2=0.325, p=0.009), temperate (R2=0.339,p=0.006), LDH
(R2=0.472, pj0.001), while had negative correlation with LC(R2=-0.385, p=0.002{0.01) and OI(R2=-0.712,
pij0.001) (Table 3, Figure 3 ). Besides, age had negative correlation with K+, LC and OI; temperate were
negative correlated to LC (R2=-0.279, p=025) and OI (R2=-0.433, p=0.001); D-dimer also had the correla-
tion with LDH (R2=0.421, p=0.002); OI had negative correlation with most of features and clinical indexes,
such as severity (R2=-0.712, p<0.001), age (R2=-0.298, p=0.021), temperate (R2=-0.433, p=0.001), LDH
(R2=-0.552, p<0.001), D-dimer (R2=-0.311, p=0.023), except positive for LC (R2=0.403, p=0.001).

To find whether there was the difference between patients who were discharged and those still in hospital-
ization, we also did an independent-samples T test, but the results showed no differences. SeeSupplement
Table 2.

Chest CT:

Almost all (62, 96.9%) had varying degrees of lung symptoms detected by chest computer tomographic, but
there were still two cases normal. The most symptoms changed shown by CT were Pneumonia (62, 96.9%),
Both lungs involvement (61, 95.3%), Ground-glass opacity (48, 75%), and Consolidation (42, 65.6%). In
most lights, there were cloud turbulence and ground-glass high density scattered in the periphery of both



lungs, local patchy consolidation and Broncho pneumatic signs were seen. The severe and critical cases had
more diffuse density, solid or stripy lesion with local fibrosis formation in the lower leaves of lungs (Figure
4) . Up to 45 cases had patchy high density in more than 3 leaves.

Electrocardiography:

To evaluate the function of heart lesion, we also did the electrocardiography examination (Data not shown).
44 cases were normal, 10 were sinus rhythm and t-wave changed, 4 had high voltage in the left ventricle
with sinus rhythm, 2 nodal tachycardia, 2 left anterior fascicular block with sinus rhythm, 2 t-wave changed
accompanied with U-wave elevated and sinus rhythm.

The progress of disease:

In our studies, the temperature of fevers returned to normal by treatment in 1-5 days (2.7 days as average).
By closing obvious every three days, we could see the tendency of the indexes change during treatment. The
key indexes, LDH and LC may keep progress to extreme point on the 3 days after hospitalization (6-9 days
after onset) (Figure 5) . Corrected electrolyte imbalance and kept an eye on potassium was important.

All 64 cases were treated by triple therapy (Interferon, Lopinavir/ritonavir, Abidor),9 (14.06%) had gluco-
corticoid treated, and 19 (29.69%) had antibiotic use with 8 days as the average course. The average of
hospitalization was 25.8 days, all patients were discharged by data were collected (March 4, 2020) (Table 1
). The COVID-19 nucleic acid test transforming to negative was about 10-20 days (12.8 as average).

Discussion

To help further understand COVID-19 infection and treatment, we studied 64 cases in Wenzhou. The
epidemic information showed obviously that COVID-19 could spread from person to person, having family
and community aggregation, which may cause public transmission. The result was in keeping with a familial
cluster report [16]. We have 25 cases of Gen.2, a little less than Gen.1 (33 cases), which meant Wenzhou were
still facing the press of importing cases, and the epidemic of local was still a potential threat that needed to
pay attention. Regardless, the number of cases increase slowly donated to the strategy of city blockade that
made by the government from Jan 25 and Feb 224 [17 18].

In our cases, the majority cases (58, 90.63%) were ranged from 20-60 (median age was 44), few (5, 7.81%)
were above 60. It was inconsistent with the cases reported in Wuhan[19 20], but similar to Korea[21]. The
reasons were various: the aged had low immunity compared to the youngers and Wuhan had a great number
of elders; the breakout of COVID-19 in short time challenged the hospital resource, while the cases we had
in Wenzhou were imported by travelers transmitted from Wuhan or spread by close contacting to them,
the main of those were young and middle aged; genomic and infectivity of virus may evolve after outbreak;
furthermore, we may not be clear to the virus in early phase for information lacking. Notably, we reported
the minimum age of patient with 26-months old, who got virus from mother, the pre-minimum age was
reported as 6 months [22]. Thus, the whole population may be susceptible to COVID-19.

There were 51 light cases, 11 severity and 2 critical in 64 cases, no death. About half had basic disease,
especially hypertension; the elders or with basic disease may have more serious conditions. Most cases (59,
92.19%) had fever, the average temperature was 38.1. Temperature was shown to have correlation to disease
severity. Respiratory symptoms were seen in 45 cases (70.3%), as 28 (43.8%) had gastrointestinal symptoms.
Above half (39, 60.9%) had Weakness, few (5, 7.8%) had muscular soreness. Importantly, 5 cases had no
fever, just with mild symptoms like cough, pharyngalgia, stuffiness or nausea, but PCR tests were positive.
One case even did not have any symptom. Among these 5 cases, 3 were definite as Gen.1, 2 were Gen.2,
the latency of them ranged from 1-14. This important information indicted that the COVID-19 could be
infected with no symptoms, and the latency of COVID-19 could be up to 14 days without showing any typical
or obvious symptoms. COVID-19 was so craft that it may conceal in health groups, and had much more
infectivity than SARS, it may probably cause pandemic, infecting more population than SARS absolutely.

All 64 cases were tested to be PCR positive in an interval more than 24h in respiratory samples (sputum or



throat swabs). Although nucleic acid of PCR test had high specificity, due to the unclear course of infection
and skill required to take swab samples, the sensitivity was not satisfied with only 30-40% in suspect patients
(47.4%, 9/19)[23]. But it was showed by the lab information that the virus copies could be tested to reach
highest at 7th day after disease onset. It was reported that in diagnosed cases, the virus could also be detected
in 10% patients’ blood samples at acute period and 50% of feces[24]. Another report showed 88.9% (8/9)
stool sensitivity while blood and urine were negative[23]. Saliva also had 91.7% (11/12) positive in diagnostic
patients[25]. The PCR positive rate was highly depending on the sample quality and course of infection.
Another problem was the safety. The doctor faced high infectivity risk during obtaining sample. And PCR
test have its longtime cost disadvantage as well. Compared to PCR, chest CT was much more convenient and
safety. In our study, 62 cases had varying degrees of lung symptoms by checking with chest CT, Pneumonia
(62, 96.9%), Both lungs involvement (61, 95.3%), Ground-glass opacity (48, 75%), and Consolidation (42,
65.6%). One of two cases having no lung changes in CTs but had high fever as 38; the other one did not
show any symptoms. Cases with normal CT and PCR positive had also been reported[26 27]. Thus, chest
CT and PCR of nucleic acid shall be combined considered in clinical high suspicion. Besides, a few patients
had rhythm and wave changed in their electrocardiography that may be caused by low potassium ion under
the attack of virus.

It was also found that patients may have many lower indexes including WBC, LC, PLT, K+, Na+, OI,
and high LDH, CRP, D-dimer (Figure 2 ), BNP and TNI were normal, consistent with a report of multi-
center study[26]. Correlation analyzation showed that the severity had positive correlated to age, temperate,
LDH, D-dimer and negative to LC and OI (Table 3, Figure 3 ). LDH and LC were good biomarkers for
monitoring progress of disease in all classifications (Figure 5 ). The low potassium may be caused by feed
less when fevering or vomiting, diarrhea by antivirus drug use, and would have influence with weakness,
dyspnea. Thus, it was important to correct low potassium and keep a close obvious on it during treatment.

The average of hospital stay was 25.8 days, the temperature of fevers returned to normal with treatment
in 1-5 days (2.7 days as average), 20 were discharged when data were collected. The average of COVID-19
nucleic acid test transforming to negative was 12.8 days. In early phase, the infected lungs presented changes
like ground-glass, cloud turbulence or paving stone pattern, then developed as consolidation within more
than 2 leaves later, having local pulmonary fibrosis if deteriorated. The inflammation could be absorbed in
about 7-10 days if treated well. The triple therapy (Interferon, Lopinavir/ritonavir, Abidor) was confirmed
to be effective in treating COVID-19 infection. Weakness and diarrhea during treatment may be related to
virus attack or Lopinavir/ritonavir taken.

ACE2, Angiotensin I Converting Enzyme 2, was confirmed to be the cell entry receptor of COVID-19 as
SARS-CoV([28]. The protein was expressed in endothelial cells, arterial smooth muscle cells, lung alveolar
epithelial cells, lymphocyte, heart, kidney, testis, ovary, and gastrointestinal system[29]. It explained why
COVID-19 could be detected in samples of respiratory and gastrointestinal system and blood as SARSI2]
and lymphopenia caused. It also reminded us COVID-19 may have influence on sterility as SARS, needed
to call attention. High expression of ACE2 was also related to hypertension and smoke, accord with the
vulnerable and high mortality to elders, smokers and those who had basic disease of hypertension. The
protein was involved in regulating of calcium-activated potassium channel activity by related to CALMI1,
CALM3, CHRNA9 and CHARNA10 (String Database), leading to low potassium in patients infected with
COVID-19 and SARS, that may result in weakness, dyspnea and rhythm.

Due to close relative genomic and same virus receptor ACE2, COVID-19 had similarity clinical features
to SARS, such as fever, high temperate, respiratory and gastrointestinal system mainly involved, similar
chest CT change, low potassium, low LC, low OI, high LDH and so on. Most of infection were light cases,
suggested that it was milder than SARS. But had much stronger infectivity, with high infectivity when
in latency without any symptoms. Early diagnosis and treatment when symptom showed, would bring it
a better outcome. We shall do a good job in public health management, strengthen health publicity and
education to control further spread of the epidemic as possible. With the experience in handling SARS, we
have confidence and do will defeat the COVID-19 in the end.
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Table

Table 1 Basic information and clinical features of 64 cases of COVID-19 in Wenzhou Table 1 Basic information and clin

Characteristics Value
Total 64
Age(year) Median

447;7
20 1/64(1.56%)
20-60 58/64(90.63%) 77
60 5/64(7.81%)
Gender
Male 36/64(56.25%)
Female 28/64(43.75%)
Generation
1 (been to Wuhan in last 14 days) 33/64(51.56%)
2 (close contact to 1) 25/64(39.06%)
3 (close contact to 2) 6/64(9.38%)
Severity



Light

Severe

Critical

Latency (62 cases had close contact history)(days)
Mean of latency

Longest latency

Shortest latency

Discharge (till Feb 14)

Of Light

Of Severe

Of Critical

Average hospital stay(day)

Triple therapy (Interferon, Lopinavir/ritonavir, Abidor)
Glucocorticoid

Antibiotic use

Average of course of antibiotic use(days)
Average of PCR transform to negative(days)
Temperature () (Mean+SD)

Fever

Weakness

Muscular soreness

Lung Symptoms (by Chest Computer Tomographic)
Pneumonia

Lungs involvement (Both)

Ground-glass opacity

Consolidation

Respiratory Symptoms

Dry Cough

Cough and expectoration

Shortness of breath

Pharyngalgia

Bloody phlegm

Nasal obstruction

Yellow spectrum

Gastrointestinal symptoms

Diarrhea

Nausea

Vomit

No symptoms (including no fever)
Secondary infection

Basic disease

Smoke

Hypertension

Chronic Liver disease

51/64(79.69%)
11/64(17.19%)
2/64(3.12%)

Latency(62 cases had close contact

3.44

14

1

20
13/51(25.49%)
6/11(54.55%)
1/2(50%)

21.1

8 days/course
9/64(14.06%)
19/64(29.69%)
8

12.8
38.1+0.85"
59/64 (92.19%)
39/64 (60.9%)
5/64 (7.8%)
62/64 (96.9%)
62

61

48

42

45/64 (70.3%)
41

23

18

10

4

4

3

28/64 (43.8%)
14

13

8

15

27/64
None
20/64

*

* p<0.001




Table 2
Clinical
indexes of
64 cases of
COVID-19
in
Wenzhou

WBC
(10°9/L)
NEC
(10°9/L)
LC
(10°9/L)
PLT
(10°9/L)

k%

Hb(g/L)™

ALT(U/L)
AST(U/L)"

Table 2
Clinical
indexes of
64 cases of
COVID-19
in
‘Wenzhou
Minimum

2.20

1.30

0.30

94.00

116

98

5.00
6.00

K+ (mmol/L)"" 2.68
Nat (mmol/L)*127.70

Cr(pmol/L)
CK(U/L)
LDH(U/L)™
TNI

(ng/ml)
BNP

(ng/L)

24.00
28.00
87.00
0.02

100

CRP(mg/L)"" 0.60

OI (mmHg)

D-dimer
(ng/L) ™

123

59

Table 2
Clinical
indexes of
64 cases of
COVID-19
in
‘Wenzhou
Maximum

9.20
7.60
3.10
430.00

162

158
206.00
142.00
5.05
140.50
126.00
1522.00
455.00
0.09

434

117.00
714

747

Table 2
Clinical
indexes of
64 cases of
COVID-19
in
Wenzhou
Mean

4.65
3.08
1.16
186.89

Male
140.9
Femalel129.8
30.55
31.78
3.65
136.55
68.28
150.28
222.88
0.03

108.13

22.76
378.08

182.42

Table 2
Clinical
indexes of
64 cases of
COVID-19
in
Wenzhou
SD

1.65

1.35

0.55

71.29

11.34

12.73
29.88
19.95
0.38
2.59
18.25
244.68
80.37
0.02

45.85

24.46
119.16

143.18

Table 2
Clinical
indexes of
64 cases of
COVID-19
in
Wenzhou
Normal
Reference
(95% CI)
3.5-9.5

1.8-6.3

1.1-3.2

125-350

135-170

115-150
7-40
13-35
3.5-5.3
137-147
38-94
40-200
120-250
<0.1

<300

<10
400-500

<200

Table 2
Clinical
indexes of
64 cases of
COVID-19
in
Wenzhou
P value

<0.001

<0.001

<0.001

<0.001

<0.001

0.275
0.064
0.003
<0.001
<0.001
0.321
0.326
<0.001
0.877

0.161

<0.001
<0.001

<0.001

P value

<0.001

<0.001

<0.001

<0.001

<0.001

0.275
0.064
0.003
<0.001
<0.001
0.321
0.326
<0.001
0.877

0.161

<0.001
<0.001

<0.001

** p <0.001, * p <0.05

Table 3 Pearson’s Correlation analyzation of clinical features and indexes Table 3 Pearson’s Correlation a

Severity R2

P value
Age R2

P value



Temper R2

P value
LC R2
P value
LDH R2
P value
Fer R2
P value
D-dimer R2
P value
Ol R2
P value
*. P< 0.05 (bilateral) *. P< 0.05 (bilateral)
**. P<0 .01 (bilateral) ** P<0 .01 (bilateral)

Figure legends:

Fig.1 Basic information and clinical features of 64 cases of COVID-19 in Wenzhou In age,
1(1.56%) under 20, 58 (90.63%) from 20-60, 5 (7.81%) above 60; in gender, 36(56.25%) were male and
28(43.75%) were female; in generation, 33 persons were classed as Generation 1 (Gen.1); 25 cases as Gen.2; 4
cases as Gen.3; 2 cases lost contact history; in severity classification, 51 cases light, 11 severity and 2 critical.

Fig.2 Clinical indexes of 64 cases of COVID-19 in Wenzhou WBC, NEC, LC, PLT, Hb, K+,
Na+, LDH, CRP, OI (Oxygenation Index) and D-dimer had statistically significant (p<0.001), so did
AST(p<0.05). The indexes decreased in patients infected with COVID-19 including WBC, LC, PLT, K+,
Na+, OI, while LDH, CRP, D-dimer would be at higher level. BNP and TNI were normal, and not shown.

Fig.3 The distribution of data of indexes correlated to disease severity Severity had the positive
correlation with D-dimer, and age, temperate, LDH, while had negative correlation with L.C and OI.

Fig.4 CT changes between primary diagnostic with before discharged in vary degrees of
COVID-19 infection There were cloud turbulence and ground-glass high density scattered in the pe-
riphery of both lungs in most light cases; local patchy consolidation and Broncho pneumatic signs could be
seen. The severe cases had more diffuse density, solid or stripy lesion as well as local fibrosis formation in
the lower leaves of lungs.

Fig.5 Close obvious of LDH\ LC\ K+ changes during hospitalization in vary degrees of COVID-
19 infectionL.C, LDH and K+ could be good biomarkers to predicting and monitoring the progress of
disease.
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