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Abstract

The rapid spread of the epidemic has aroused widespread concern in the

international community. Severe acute respiratory syndrome coronavirus 2

(SARS‐COV‐2) originated from Wuhan's Huanan wholesale seafood market, with

bats as the likely original hosts and pangolins as potential intermediate hosts. The

current source of the disease is mainly patients infected with SARS‐COV‐2.
Patients in the incubation period may also become sources of infection. The virus

is mainly transmitted via respiratory droplets and contact, and the population is

generally susceptible. The epidemic has progressed through the local outbreak

stage and community transmission stage due to exposure at Wuhan's Huanan

wholesale seafood market and is now in the stage of large‐scale transmission due

to the spread of the epidemic. The basic productive number (R0) at the beginning

of the epidemic was 2.2, with an average incubation period of 5.2 days. The

proportion of critically ill patients was 23.4%, the mortality rate was lower than

those of SARS and Middle East respiratory syndrome, and 96.5% of deaths

occurred in Hubei Province, where the outbreak occurred first. Among them,

elderly men with underlying diseases had a higher mortality rate. Chinese

medical staff have summarized a set of effective strategies and methods in the

diagnosis and treatment of this disease that are worthy of reference for their

international counterparts. With powerful government intervention and the

efforts of Chinese medical staff, China's outbreak has gradually improved.
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1 | INTRODUCTION

Since December 2019, patients with unexplained pneumonia

have been found inWuhan, Hubei Province, China.1 On 7 January 2020,

Chinese authorities confirmed that the cause was a novel coronavirus

that had not been previously identified, different from other

coronaviruses, such as Middle East respiratory syndrome coronavirus

(MERS‐CoV) in 2012 to 2015 and severe acute respiratory syndrome

coronavirus (SARS‐CoV) in 2003. On 12 January 2020, the World

Health Organization (WHO) temporarily named this new virus 2019

novel coronavirus (2019‐nCoV). With the spread of the disease, novel

coronavirus cases have been found in other parts of China and other

countries in the world. As an ongoing coronavirus outbreak, the Chinese

government has paid great attention to this situation. On 21 January

2020, the National Health Commission of the People's Republic of

China announced 2019‐nCoV pneumonia as a category B infectious

disease, and preventive and control measures were taken according to

category A infectious disease.
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On 30 January 2020, the WHO declared that the 2019‐nCoV
epidemic constitutes a Public Health Emergency of International

Concern. Soon after that, the novel coronavirus‐infected pneumonia was

officially named "COVID‐19" (coronavirus disease 2019) by the WHO on

11 February 2020. At the same time, the International Virus Classifica-

tion Commission announced that the novel coronavirus was named

"SARS‐CoV‐2." With the development of pathogenic testing and the

continuous accumulation of clinical cases, people have acquired a certain

degree of knowledge and experience in the diagnosis and treatment

of the disease. This article presents the currently known epidemiological

characteristics, clinical manifestations, laboratory findings, and experi-

ences in the prevention and treatment of COVID‐19, providing

references for the prevention and treatment of this disease.

2 | SOURCE OF INFECTION

SARS‐CoV‐2 is the seventh type of coronavirus isolated in humans. This

coronavirus belongs to the genus β and has an envelope; its particles are

round or oval, often polymorphic, and 60 to 140 nm in diameter. The

genetic characteristics of SARS‐CoV‐2 are significantly different from

those of SARS‐CoV and MERS‐CoV. Current research shows that

SARS‐CoV‐2 has more than 85% homology with bat SARS‐like
coronavirus (Bat‐SL‐CoV ZC45).2 Therefore, it is now believed that the

original host of SARS‐CoV‐2 may have been Rhinolophus sinicus.3 A study

team from South China Agricultural University pointed out that pango-

lins may be one of the intermediate hosts of SARS‐CoV‐2, through which

the virus may spread to humans. Relevant research teams are being

organized by the Chinese government to further support this view. The

outbreak is considered to be closely related to Wuhan's Huanan

wholesale seafood market.4‐7 Epidemiological surveys have shown that

27 of 41 people with the earliest onset have visited the market.8 Post

hoc investigations also revealed that there was a wildlife trade in this

market, and SARS‐CoV‐2 has also been isolated from the market's en-

vironment. Human‐to‐human transmission emerged shortly thereafter.9

Patients with COVID‐19 have become the main source of infection.

COVID‐19 may be capable of transmission during the incubation

period.10,11 These patients are difficult to diagnose and isolate in time,

which causes great difficulties in the prevention and control of the dis-

ease. However, up to date, there is no enough evidence to support the

role of asymptomatic patients in the transmission of COVID‐19. In ad-

dition, the presence of the virus can be detected in patients during the

recovery stage, especially in fecal specimens requiring longer detox-

ification times, indicating the possible risk of fecal‐oral transmission.11

SARS‐CoV‐2 is a positive‐stranded RNA virus that is susceptible to gene

mutation and recombination, but so far, no significant mutations have

been found in humans or the environment.2,12

3 | METHOD OF SPREAD

At present, droplets inhaled into the respiratory tract and contact

transmission are considered to be the most important routes of

transmission. There is no direct evidence showing that COVID‐19
can be transmitted through aerosols. The WHO believes that further

evidence is needed to assess the possibility of aerosol transmission.

However, some of the observations suggest that aerosol propagation

is possible under the condition of long exposure to high concentra-

tions of aerosols in a relatively closed environment. In the early

stages of the outbreak of SARS‐CoV‐2 pneumonia, it is uncertain

whether stool samples from patients are infectious. However,

Lu et al,2 using a computer structural simulation, found that the

S‐protein of SARS‐CoV‐2 can bind to human angiotensin‐converting
enzyme 2 (ACE2) in the spatial conformation. After that, Letko et al13

synthesized the S‐protein of SARS and the receptor‐binding domain

(RBD) of SARS‐CoV‐2 in vitro and reacted with known human

coronavirus receptors, respectively. As a result, the RBD of

SARS‐CoV‐2 is similar to the S protein in SARS, and it can directly

bind to human ACE2. ACE2 is a metalloproteinase belonging to a

type I transmembrane glycoprotein, and it can be expressed in the

small intestine.14,15 In our laboratory, it was also found that

nucleic acid amplification testing of stool samples can still be positive

for a long time after oral swab samples become negative. In addition,

a large number of clinical studies have shown that a certain pro-

portion of SARS‐CoV‐2 pneumonia patients develop symptoms of

diarrhea.10,16 It can be concluded that during the development of the

disease, there is a greater possibility of the virus in the stool. Re-

cently, SARS‐CoV‐2 has been isolated from the stool of confirmed

patients in Wuhan and Shenzhen, China, and in the United States,17

indicating that the virus can replicate and survive in the digestive

tract. However, it is not clear whether the infection and transmission

are caused by eating food contaminated with the virus. Through the

analysis of the current epidemic situation, some scholars believe that

viruses in feces may be retransmitted by the aerosol formation of

virus‐containing droplets. SARS‐CoV‐2 also has adverse effects on

fetuses and infants, including restricted intrauterine growth, pre-

mature birth, spontaneous abortion, and perinatal death.18 However,

the possibility of intrauterine mother‐to‐child transmission of

COVID‐19 is very low, and neither of the two existing retrospective

clinical studies have found direct evidence of intrauterine vertical

transmission.19,20

4 | SUSCEPTIBLE INDIVIDUALS

COVID‐19 is an emerging infectious disease, so the population is not

immune and is generally susceptible. A report16 delineated 1099

patients with SARS‐CoV‐2 pneumonia from 552 hospitals in

31 provinces/province‐level municipalities of China and found that the

median age was 47.0 years old (interquartile range [IQR]: 35.0‐58.0)
and that 41.9% of patients were females. SARS‐CoV‐2 pneumonia was

diagnosed throughout the whole spectrum of age. A total of 0.9% of

patients were aged below 15 years old. Another Chinese analysis of

4021 confirmed cases showed that people of all ages were generally

susceptible. The study found that 71.45% of patients were 30 to

65 years old, and children under 10 years old accounted for 0.35%.21
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Those in close contact with patients with SARS‐CoV‐2 pneumonia,

including the family members of patients, are at high risk for devel-

oping the SARS‐CoV‐2 infection. Medical staff who treat patients also

have a high risk of infection. Nine percent of the patients admitted to

Zhongnan Hospital of Wuhan University from 1 to 28 January 2020,

were the medical staff.22 By the end of 29 January 2020, survey data

from 552 hospitals in 31 provinces in China showed that the infection

rate of medical staff was as high as 2.09%.16

5 | MORTALITY

According to a WHO report, as of 23 March 2020, the world has

reported 332 930 confirmed cases of COVID‐19, including 81 601

cases in China and 251 329 cases in other countries outside China.

The average mortality rate in China was 4.0% (3276/81 601), while

the average mortality rate outside China was 4.5% (11 233/251 329).

Hubei Province, the worst‐affected province in China, had an average

mortality rate of 4.7% (3160/67 801). The area in Hubei Province

with higher‐than‐average mortality rates in Hubei Province was

Wuhan (5.0%, 2524/50 006).

The mortality rates in other severely affected provinces in China

were relatively lower than those in Hubei Province, with mortality rates

of 0.6% (8/1428) in Guangdong, 1.7% (22/1274) in Henan, 0.1% (1/1240)

in Zhejiang, and 0.4% (4/1018) in Hunan. The above results are shown in

Figures 1–3. According to the available data, the mortality rate of

COVID‐19 in China is lower than those of SARS (10%)23 and MERS

(40%).24 By 23 March 2020, 96.5% (3160/3276) of the deaths caused by

SARS‐CoV‐2 pneumonia in China was in Hubei Province, and the earlier

the onset of disease was, the higher the mortality rate, suggesting that

the pathogenicity may gradually decrease as the virus spreads, which

may also occur because of the improving ability of medical staff to di-

agnose and treat the disease. The National Health Commission of China

notified on 4 February 2020, that the population is generally susceptible

to the virus, and more than 80% of the deaths are elderly people over

60 years old; at the same time, more than 75% of the deaths have

underlying diseases. Overall, men are linked to a higher risk of death. The

specific data in this section are shown in Table 1.

A single‐centered, retrospective, observational study from

one hospital of Wuhan29 found among 52 critically ill patients with

SARS‐CoV‐2 infection, 32 (61·5%) patients had died at 28 days, and

the median duration from intensive care unit admission to death was

7 (IQR: 3‐11) days in the nonsurvivors. Compared with survivors,

nonsurvivors were more likely to develop acute respiratory distress

syndrome (ARDS) (26 [81%] vs 9 [45%]) and were more likely to

receive mechanical ventilation (30 [94%] vs 7 [35%]). A total of

30 (81%) of 37 patients requiring mechanical ventilation had died

by 28 days.

F IGURE 1 Distribution of coronavirus disease 2019 cases as of 23 March 2020 worldwide. The boundaries and names are shown and the

designations used on this map do not imply the expression of any opinion whatever on the legal status of any country, territory, city, or area or
of its authorities, or concerning the delimitation of its frontiers or boundaries. *“Confirmed” cases reported between 13 and 19 February 2020
include both laboratory‐confirmed and clinically diagnosed (only applicable to Hubei province); for all other dates, only laboratory‐confirmed

cases are shown. &712 cases are identified on a cruise ship currently in Japanese territorial waters. Data source: World Health Organization
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According to the data,30 by 11 February 2020, among the

422 medical institutions involved in the diagnosis and treatment of

SARS‐CoV‐2 pneumonia in China, a total of 1716 medical workers

were diagnosed with confirmed SARS‐CoV‐2 pneumonia. Among the

1688 confirmed cases with severity grading data, 87.3% (1474/1688)

of the infected medical staff were in Hubei Province, and 10.4%

of the infected medical staff were seriously ill. A total of 64.0%

(1080/1688) of new coronavirus infections among medical workers

occurred in Wuhan, and the proportion of critically ill patients was

17.7%. Medical workers in other parts of China accounted for 12.7%

(214/1688), with a proportion of critically ill patients of 7.0%. The

proportion of critically ill patients among medical workers in Wuhan

has gradually decreased from a peak of 38.9% to 12.7% by early

February 2020. The average mortality rate for the 1688 diagnosed

medical staff was 0.3%.

6 | EPIDEMIOLOGICAL CHARACTERISTICS

The spread of SARS‐CoV‐2 pneumonia in China can be roughly

divided into three stages: 55% of the patients who developed symptoms

before the end of December 2019 are related to the exposure at

Wuhan's Huanan wholesale seafood market; therefore, the first stage of

epidemic transmission mainly occurred in a local outbreak among

people with a direct contact history at the seafood market. Only 8.6% of

the patients who became ill after 1 January 2020, had a history of

exposure to Wuhan's Huanan wholesale seafood market, suggesting

that the epidemic of SARS‐CoV‐2 pneumonia had now shifted to the

second stage: the community dissemination stage.31 Interpersonal and

cluster transmission occurred in multiple communities and families in

Wuhan during this period.4‐7,10

25 January 2020 was Chinese New Year, also known as the

Spring Festival, which is the most important festival in China. With

the festival approaching, a large number of migrant workers and

people new to Wuhan began to leave Wuhan to travel to their

hometowns in other provinces in China for family reunions or to

start a vacation in other countries. With the movement of people,

the epidemic quickly spread to other parts of China and other

countries around the world and reached the stage of large‐scale
transmission, causing widespread concern in the international

community.32,33

A retrospective study of 425 patients with SARS‐CoV‐2 pneumonia

at the beginning of the epidemic before 22 January 2020, found that

the average incubation period of the disease was 5.2 days (95%

confidence interval: 4.1‐7.0) and the P95 was 12.5 days; in the early

stages, the epidemic doubling time was 7.4 days, which means the

number of infections doubled every 7.4 days; the R0 was estimated to

be 2.2 (which means infecting two healthy people for every sick

person).31 Additionally, the WHO assessed the R0 of this epidemic as

between 1.4 and 2.5.7

F IGURE 2 Distribution of coronavirus disease 2019 cases as of 23 March 2020 in China. *“Confirmed” cases reported between 13 and

19 February 2020 include both laboratory‐confirmed and clinically diagnosed (only applicable to Hubei province); for all other dates, only
laboratory‐confirmed cases are shown. Data source: World Health Organization

F IGURE 3 Distribution of coronavirus disease 2019 cases as of
23 March 2020 in Hubei, China. Date source: as reported by China
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At the beginning of the outbreak, the average time from onset to the

first visit and the average time from onset to hospitalization was

5.8 and 12.5 days, respectively (for patients who developed the

disease before 1 January 2020), and 4.6 and 9.1 days, respectively

(for patients who developed disease between 1 and 11 January

2020).31 A retrospective analysis of approximately 4021 confirmed

SARS‐CoV‐2 pneumonia patients from various regions in China

found that the average time from onset to confirmed diagnosis was

5 days, and this time window was getting shorter as the epidemic

progresses.21 The confirmed times for patients who developed

the disease before 14 January, during 14 to 22 January, and after

22 January were 14, 6, and 1 day, respectively.

This shows that with the development of the epidemic situation,

the diagnostic ability of Chinese medical staff is rapidly improving.

The average time from symptom onset to the hospitalization of

critically ill patients was 7 days, and the average time from symptom

onset to confirmed diagnosis was 8 days, which was significantly

longer than that of mildly ill patients. The average time from

symptom onset to confirmed diagnosis in death cases was 9 days,

and the average time interval from symptom onset to death was

9.5 days. Therefore, early detection, early diagnosis, and early

treatment are effective methods for reducing the severity and

mortality of the disease.21

Based on the analysis of existing retrospective studies,6,8,16,22,25‐28

the main manifestations of SARS‐CoV‐2 pneumonia patients were fever

(89.6%, 1563/1745) and dry cough (67.0%, 1170/1745). Additionally, a

small number of patients had symptoms such as the stuffy nose, runny

nose, sore throat, myalgia, and diarrhea. A total of 90.2% (1157/1283)

of patients had normal or decreased leukocyte counts, 73.4%

(982/1337) of patients had decreased lymphocyte counts, and 81.2%

(1119/1378) of patients had abnormal pulmonary imaging. It can be

seen that patients with SARS‐CoV‐2 pneumonia had a fever and/or

respiratory symptoms; in the early stages of onset, the white blood cells

were normal or reduced, or with lymphocytopenia; the proportion of

abnormalities on chest computed tomography or X‐ray was high.34

Therefore, meeting two of the above three clinical manifestations at the

same time with an epidemiological history, or both conforming to the

above three clinical manifestations was presented as the diagnostic

criteria for suspected cases in China's guidelines for the diagnosis and

treatment of COVID‐19. If the suspected case has a positive result for a

nucleic acid amplification assay or serological evidence (immunoglobulin

M [IgM] antibody specific to SARS‐CoV‐2 was detected 3‐5 days after

onset, or the titer of IgG antibody specific to SARS‐CoV‐2 was in-

creased by four times or more in the recovery period compared with

the acute phase), the case can be classified as confirmed. According to

statistics, the proportion of critically ill patients among the confirmed

cases is approximately 23.4% (1198/5120).16,21 The above results are

shown in Table 1. Most of the 14 cases in children reported in the

existing literature (Table 2) had an epidemiological history related to

Wuhan, and almost all had family members that were confirmed

patients. Except for one child who failed to see a doctor in time, theT
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others were all in mild condition. Among the seven cases reported in the

existing literature outside China, except for one case where the patient

died, the remaining cases were in stable condition (Table 3).

8 | TREATMENT PROGRAMS

According to the latest data as of 23 March 2020, more than

73 159 patients with SARS‐CoV‐2 pneumonia have recovered and been

discharged. Hubei and Wuhan reported no new confirmed or suspected

cases for 5 consecutive days, and the number of confirmed cases

continued to drop. These results indicate that China's preventions and

treatments against COVID‐19 have achieved good results. In the past

month or so, China has issued a series of national recommendations for

the diagnosis and treatment of respiratory infections caused by

SARS‐CoV‐2.45 These recommendations have now been updated to

version 7. Recommendations for the diagnosis and treatment of re-

spiratory infection caused by SARS‐CoV‐2 in children were also drafted

by the National Clinical Research Center for Child Health, Children's

Hospital, Zhejiang University School of Medicine, to further standardize

the protocol for diagnosis and treatment of respiratory infection in

children caused by SARS‐CoV‐2.46 Chinese medical workers have gra-

dually formed some effective diagnosis and treatment strategies and

methods in clinical practice of antiviral therapy and symptomatic

treatment, including a comprehensive series of diagnosis and treatment

methods such as respiratory support, circulatory support, and immunity

improvement, to accelerate recovery.47 Antiviral drugs (ganciclovir,

acyclovir, and ribavirin) and neuraminidase inhibitors (oseltamivir,

paramivir, zanamivir, etc) commonly used in clinical practice, are

ineffective on COVID‐19 and are not recommended. Drugs that are

possibly effective on COVID‐19 include remdesivir, lopinavir/ritonavir,

lopinavir/ritonavir combined with interferon‐β, convalescent plasma,

and monoclonal antibodies.48 However, the efficacy and safety of these

drugs for SARS‐CoV‐2 pneumonia patients need to be assessed by

further clinical trials. Chinese researchers recently discovered that the

anti‐malarial drug chloroquine phosphate has an effect on the treatment

of SARS‐CoV‐2 pneumonia through drug screening and clinical trials.

Preliminary evidence suggests that chloroquine phosphate can sig-

nificantly reduce the exacerbation rate of patients with SARS‐CoV‐2
pneumonia, has an antipyretic function, can accelerate pulmonary in-

flammation recovery, shorten the negative time and increase the

negative conversion rate of viral nucleic acids, and shorten the course of

the disease. In addition, chloroquine phosphate is relatively safe, and no

serious adverse reactions related to the drug have been found so far.

The drug has been included in the latest edition of the Chinese diagnosis

and treatment guidelines for SARS‐CoV‐2 pneumonia treatment up-

dated on 3 March 2020, to expand the scope of clinical trials. However,

the efficacy of this drug should be further evaluated in clinical

application. Use should be discontinued when there is an intolerable

side effect. Patients with COVID‐19 treated with chloroquine

phosphate must have a normal electrocardiogram before medication.

The combination uses chloroquine phosphate with macrolides including

azithromycin or other drugs that may cause a prolonged QT interval are

prohibited in China. However, a study from France showed that

azithromycin added to hydroxychloroquine was significantly more effi-

cient for virus elimination in COVID‐19 patients. In this study, among

hydroxychloroquine‐treated patients six patients received azithromycin

to prevent bacterial super‐infection under daily electrocardiogram

control, 100% of patients were virologicaly cured.49 Although the

study sample size was small, the results require further confirmation.

However, the study offers an insight: whether this compound could be

useful as chemoprophylaxis to prevent the transmission of the virus,

especially for health care workers.

The principle of treatment for severe and critically ill cases is to

actively prevent and treat complications, treat underlying diseases,

prevent infection, and provide timely organ function support

based on symptomatic treatment; clinical warning indicators and

early intervention for patients were explored to reduce mortality;

additionally, new treatments such as convalescent plasma therapy

were developed. The convalescent plasma therapy was developed

using a virus‐free plasma containing high‐titer SARS‐CoV‐2 specific

antibodies donated from rehabilitated patients. This therapy will be

applied clinically after virus inactivation, antibody titer determina-

tion, and multiple pathogenic microorganism determination. On

22 January the Chinese research group incorporated the preparation

of exempt plasma from rehabilitated SARS‐CoV‐2 pneumonia

patients into the scientific research emergency project. The first

plasma from patients with a recovery period was collected on

1 February 2020, and coronavirus‐free plasma was then prepared.

On 9 February 2020, the first severely ill patient received SARS‐CoV‐
2‐free plasma treatment at a hospital in Wuhan, and more patients

subsequently received the therapy. Clinical studies have shown that

SARS‐CoV‐2‐free plasma is safe and effective for critically ill patients.

The therapeutic method has been added to the latest guidelines

(version 6) for critically ill patients. In addition, China has organized

several research groups to explore the role of Chinese medicine in

the prevention and treatment of COVID‐19 and has achieved a

certain effect.

Zhejiang Province is one of the provinces with the largest

number of SARS‐CoV‐2 pneumonia patients in China. As of

23 March 2020, a total of 1240 patients with SARS‐CoV‐2
pneumonia were diagnosed, of which 1193 recovered and were

discharged. The most important thing is that to date, only one

patient has died from SARS‐CoV‐2 infection in this province. The

medical staff in this province have formed a unique "Zhejiang

experience”. (a) Within 72 hours of disease onset, a combination of

lopinavir/ritonavir/abidol and interferon nebulization is used for

antiviral treatment to reduce the damage to the cells caused by viral

expansion and replication. (b) Glucocorticoids are mainly used in

critically ill patients suffering inflammatory cytokine storm. Inhibi-

tion of excessive inflammation through timely administration of

glucocorticoids in the early stage of inflammatory cytokine storm

effectively prevents the occurrence of ARDS and protects the

functions of the patients’ organs. For patients with progressive

deterioration of oxygenation indicators, rapid imaging progress, and

excessive inflammatory response, the use of glucocorticoid in the

10 | YE ET AL.



T
A
B
L
E

3
C
lin

ic
al

fe
at
u
re
s
o
f
p
at
ie
n
ts

o
u
t
o
f
C
h
in
a
n
o
ve

l
co

ro
n
av

ir
u
s
p
n
eu

m
o
n
ia

P
at
ie
n
t
1
1
7

P
at
ie
n
t
2
4
0

P
at
ie
n
t
3
4
1

P
at
ie
n
t
4
4
1

P
at
ie
n
t
5
4
2

P
at
ie
n
t
6
4
3

P
at
ie
n
t
7
4
4

D
ef
in
it
e
d
ia
gn

o
si
s
ti
m
e

2
0
Ja
n
u
ar
y
2
0
2
0

N
A

2
2
Ja
n
u
ar
y
2
0
2
0

2
3
Ja
n
u
ar
y
2
0
2
0

2
8
Ja
n
u
ar
y
2
0
2
0

1
3
Ja
n
u
ar
y
2
0
2
0

1
Ja
n
u
ar
y
2
0
2
0

T
h
e
d
is
tr
ic
t
o
f
ill
n
es
s

U
n
it
ed

St
at
es

C
an

ad
a

V
ie
tn
am

V
ie
tn
am

T
h
ai
la
n
d

N
A

W
u
h
an

N
at
io
n
al
it
y

U
n
it
ed

St
at
es

C
an

ad
a

V
ie
tn
am

V
ie
tn
am

T
h
ai
la
n
d

A
ra
b
ia

N
ep

al

C
h
ar
ac
te
ri
st
ic
s

A
ge

3
5

5
6

6
5

N
A

5
1

6
0

3
2

Se
x

M
al
e

M
al
e

M
al
e

M
al
e

M
al
e

M
al
e

M
al
e

H
u
an

an
se
af
o
o
d

m
ar
ke

t
ex

p
o
su
re

N
o

N
o

N
o

N
o

N
o

N
A

N
o

Li
n
ka

ge
to

W
u
h
an

Y
es

Y
es

Y
es

M
et

p
at
ie
n
t
3

C
o
n
ta
ct

w
it
h
C
h
in
es
e

to
u
ri
st

N
A

Y
es

U
n
d
er
ly
in
g
d
is
ea

se
H
yp

er
tr
ig
ly
ce
ri
-

d
em

ia

N
A

H
yp

er
te
n
si
o
n
,d

ia
b
et
es
,

co
ro
n
ar
y
h
ea

rt
d
is
ea

se
,

lu
n
g
ca
n
ce
r

N
A

H
yp

er
te
n
si
o
n
,d

ia
b
et
es

N
o
n
e

N
o
n
e

C
lin

ic
al

fe
at
u
re
s

F
ev

er
Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

N
o

C
o
u
gh

Y
es

Y
es

N
o

Y
es

Y
es

Y
es

Y
es

R
h
in
o
rr
h
ea

Y
es

N
o

N
o

N
o

N
o

N
o

N
o

F
at
ig
u
e

Y
es

N
o

Y
es

N
o

N
o

N
o

N
o

E
xp

ec
to
ra
ti
o
n

N
o

N
o

N
o

N
o

N
o

Y
es

N
o

H
ea

d
ac
h
e

N
o

N
o

N
o

N
o

N
o

N
o

N
o

D
ia
rr
h
ea

Y
es

N
o

N
o

N
o

N
o

N
o

N
o

D
ys
p
n
ea

N
o

N
o

Y
es

N
o

Y
es

Y
es

Y
es

P
h
ar
yn

ga
lg
ia

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
au

se
a
an

d
vo

m
it
in
g

Y
es

N
o

N
o

N
o

N
o

N
o

N
o

M
ya

lg
ia

N
o

N
o

N
o

N
o

Y
es

N
o

N
o

La
b
o
ra
to
ry

te
st

W
h
it
e
b
lo
o
d

ce
ll
co

u
n
t,
×
1
0
9
/L

D
ec
re
as
ed

N
o
rm

al
N
A

N
o
rm

al
N
A

N
o
rm

al
N
o
rm

al

N
eu

tr
o
p
h
il
(%

)
D
ec
re
as
ed

N
A

N
A

N
o
rm

al
N
A

In
cr
ea

se
d

N
o
rm

al

Ly
m
p
h
o
cy
te

co
u
n
t
(%

)
N
o
rm

al
N
A

N
A

N
o
rm

al
N
A

D
ec
re
as
ed

N
o
rm

al

R
ed

b
lo
o
d
ce
ll

co
u
n
t,
×
1
0
1
2
/L

N
o
rm

al
N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

H
em

o
gl
o
b
in
,g

/L
D
ec
re
as
ed

N
o
rm

al
N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

P
la
te
le
ts

co
u
n
t,
×
1
0
9
/L

D
ec
re
as
ed

D
ec
re
as
ed

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

P
ro
th
ro
m
b
in

ti
m
e,

s
D
ec
re
as
ed

N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

C
‐r
ea

ct
iv
e
p
ro
te
in

le
ve

l,

m
g/
L

N
A

N
A

N
A

In
cr
ea

se
d

N
A

N
A

N
o
rm

al

(C
o
n
ti
n
u
es
)

YE ET AL. | 11



T
A
B
L
E

3
(C
o
n
ti
n
u
ed

)

P
at
ie
n
t
1
1
7

P
at
ie
n
t
2
4
0

P
at
ie
n
t
3
4
1

P
at
ie
n
t
4
4
1

P
at
ie
n
t
5
4
2

P
at
ie
n
t
6
4
3

P
at
ie
n
t
7
4
4

P
ro
ca
lc
it
o
n
in

le
ve

l,
μg

/L
N
o
rm

al
N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

A
sp
ar
ta
te

am
in
o
tr
an

sf
er
as
e,

U
/L

In
cr
ea

se
d

N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

A
la
n
in
e
am

in
o
tr
an

sf
er
as
e,

U
/L

In
cr
ea

se
d

N
o
rm

al
N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

La
ct
at
e
d
eh

yd
ro
ge

n
as
e,

U
/L

In
cr
ea

se
d

N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

La
ct
at
e,

m
m
o
l/
L

N
o
rm

al
N
o
rm

al
N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

C
re
at
in
e
ki
n
as
e,

U
/L

In
cr
ea

se
d

N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

U
re
a
n
it
ro
ge

n
,m

m
o
l/
L

N
o
rm

al
N
A

N
A

N
o
rm

al
N
A

In
cr
ea

se
d

N
o
rm

al

U
ri
c
ac
id
,μ

m
o
l/
L

N
A

N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

C
re
at
in
in
e,

μm
o
l/
L

N
o
rm

al
N
o
rm

al
N
A

N
o
rm

al
N
A

In
cr
ea

se
d

N
o
rm

al

P
o
ta
ss
iu
m
,m

m
o
l/
L

D
ec
re
as
ed

N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

So
d
iu
m
,m

m
o
l/
L

D
ec
re
as
ed

N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

C
h
lo
ri
d
e,

m
m
o
l/
L

N
o
rm

al
N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

C
al
ci
u
m
,m

m
o
l/
L

D
ec
re
as
ed

N
A

N
A

N
o
rm

al
N
A

N
A

N
o
rm

al

A
b
n
o
rm

al
it
ie
s
o
n
ch

es
t
C
T

o
r
X
‐r
ay

N
o
ab

n
o
rm

al
it
ie
s

Il
l‐d

ef
in
ed

o
p
ac
it
ie
s
in

al
l
lu
n
g
zo

n
es

A
n
in
fi
lt
ra
te

in
th
e
u
p
p
er

lo
b
e

o
f
th
e
le
ft

lu
n
g,

p
ro
gr
es
si
ve

in
fi
lt
ra
te

an
d
co

n
so
lid

at
io
n

N
o
ab

n
o
rm

al
it
ie
s

R
et
ic
u
la
r,
p
at
ch

y

in
fi
lt
ra
ti
o
n
o
f
th
e

le
ft

lo
w
er

lu
n
g

Lo
w

lu
n
g
vo

lu
m
es
,b

ila
te
ra
l

en
h
an

ce
d
p
u
lm

o
n
ar
y
h
ila

r

va
sc
u
la
r
sh
ad

o
w
s
m
o
re

p
ro
m
in
en

t
o
n
th
e
le
ft

A
n
in
fi
lt
ra
te

in

th
e
u
p
p
er

lo
b
e

o
f
th
e
le
ft
lu
n
g

D
ay

s
fr
o
m

ill
n
es
s
o
n
se
t
to

ad
m
is
si
o
n
ti
m
e

4
d

N
A

4
d

2
d

8
d

7
d

1
0
d

A
b
b
re
vi
at
io
n
s:

C
T
,c

o
m
p
u
te
d
to
m
o
gr
ap

h
y;

N
A
,
n
o
t
av

ai
la
b
le
.

12 | YE ET AL.



short term (3‐5 days) is appropriate, and the recommended dose is

no more than equivalent to methylprednisolone 1 to 2 mg/kg/d.

Some critically ill patients should use methods, such as, artificial

liver and plasma exchange to block the cytokine storm. (c) Effective

oxygen therapy is performed for patients. (d) Infection is actively

prevented. (e) Nutritional support is strengthened.

9 | RISK FACTORS FOR DISEASE
PROGRESSION FROM ORDINARY COVID‐19
TO SEVERAL CASES

In clinical practice, some mild patients can quickly progress to critical

patients. Some characteristics of these patients were summarized

in the diagnosis and treatment of COVID‐19 (trial version 7) from

China. In adults, the following conditions indicate a worsening of the

disease. (a) Progressive decline of peripheral blood lymphocytes;

(b) peripheral inflammatory factors, such as interleukin 6 and

C‐reactive protein, increased progressively. (c) Progressive increase

of lactic acid; (d) intrapulmonary lesions progress rapidly in a short

period of time.

Children with the following conditions are prone to develop into

critical cases. (a) Increased respiratory rate; (b) poor mental response

and lethargy; (c) progressive increase of lactic acid; (d) imaging findings

showed bilateral or multilobular infiltration, pleural effusion, or rapid

progression in the short term; (e) infants under 3 months of age or have

underlying diseases (congenital heart disease, pulmonary dysplasia of

the airway, malformation of the respiratory tract, abnormal hemoglobin,

severe malnutrition, etc), or have immunodeficiency (long‐term use of

immunosuppressive agents).

10 | REAPPEARANCE OF NUCLEIC ACID
OF COVID ‐19 PATIENTS AFTER
DISCHARGE FROM HOSPITALS

After treatment, COVID‐19 patients can be discharged if they meet

the following conditions: temperature returns to normal for more

than 3 days; respiratory symptoms improve significantly; pulmonary

imaging shows significant improvement of acute exudative lesions;

negative nucleic acid test of respiratory tract specimens, such

as sputum and nasopharyngeal swab, for two consecutive times

(sampling time should be at least 24 hours apart). However, it is now

found that about 0.1% of patients will be tested positive for nucleic

acid again after discharge.50 There are many reasons for the positive

nucleic acid test of discharged patients.51 The reagent itself, detec-

tion method, sampling method, and so on will affect the positive rate.

In addition, the possibility of disease recurrence cannot be ruled out

too. Genomic analysis of the virus from different regions, different

periods and different sources of patients revealed that SARS‐CoV‐2
was stable and showed no major variation. So once the patient is

cured with immunity against the virus, there is little chance of

reinfection. The detection of SARS‐CoV‐2 specific IgM and IgG

antibodies is an effective means to determine whether a patient has

immunity against SARS‐CoV‐2. But these patients still have the

potential to infect others. Therefore, after the patient is discharged

from the hospital, it is recommended to continue the isolation

management and health condition monitoring for 14 days. Here are

some tips and considerations for self‐isolation: wear a mask, live in a

single room with good ventilation, reduce close contact with

family members, separate meals, good hand hygiene, and avoid

outdoor activities. It is also recommended to visit the hospital for

reexamination on the 14th and 28th days after discharge.

11 | FUNCTION OF GOVERNMENT

In the early stages of the epidemic, the Chinese government adopted

the principles of "four early" and "four centralization" to address the

epidemic so that the epidemic situation was effectively controlled.

The so‐called "four early" principle is early detection, early reporting,

early isolation, and early treatment. Early detection and isolation of

SARS‐CoV‐2‐infected people, moving the prevention and control

barrier forward, accelerating the grid‐based management of the

community, improving detection capabilities, optimizing the diagnosis

and treatment process, and shortening the diagnosis time can ef-

fectively block the spread of the epidemic and reduce the infection

rate. The principle of "four centralization" is to centralize patients,

centralize experts, centralize resources, and centralize treatment.

Patients with severe illness are centralized at the best hospital with

the strongest comprehensive capacity for treatment. At the same

time, to centralize resources and experts to treat critically ill patients,

multidisciplinary and comprehensive individualized diagnosis and

treatment are applied in accordance with "one person, one strategy,"

and finally, the mortality rate is effectively reduced.

In addition, more than 37 000 medical staff from other parts of

China participated in the treatment of patients with SARS‐CoV‐2
pneumonia in Wuhan, Hubei, which fully reflects the noble qualities

and good professionalism of Chinese medical staff.

12 | LIMITATIONS

It has not been long since the occurrence of SARS‐CoV‐2 pneumonia,

there are relatively few reports in the literature, and some opinions

need to be further verified by multicenter big data. In addition,

infectious diseases have different characteristics at different stages.

Whether some of the findings and opinions have always been

applicable needs further evaluation.

13 | CONCLUSIONS

The SARS‐CoV‐2 originated from the Huanan seafood market in

Wuhan, with bats as the likely original hosts and pangolins as

potential intermediate hosts. The current source of the disease is

YE ET AL. | 13



mainly patients infected with SARS‐CoV‐2. Patients in the incubation

period may also become sources of infection. COVID‐19 is mainly

transmitted through respiratory droplets and contact, and the

population is generally susceptible. The epidemic has experienced the

local outbreak stage and community transmission stage caused by

the Wuhan's Huanan wholesale seafood market exposure and is now

in the stage of large‐scale transmission caused by the spread of the

epidemic. The R0 at the beginning of the epidemic was 2.2, with an

average incubation period of 5.2 days. The proportion of critically ill

patients was 23.4%, the mortality was lower than those of SARS and

MERS, and 96.5% of the deaths occurred in Hubei Province, where

the outbreak first occurred. Among them, elderly men with under-

lying diseases had a higher mortality rate. In the process of fighting

against the COVID‐19, Chinese medical staff have summarized a set

of effective strategies and methods that are worthy of reference for

their international counterparts. Because of powerful government

intervention and the efforts of Chinese medical staff, the situation in

China has now been controlled and has gradually improved.
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