
Characteristics of and Important Lessons From the
Coronavirus Disease 2019 (COVID-19) Outbreak in China
Summary of a Report of 72 314 Cases From the Chinese
Center for Disease Control and Prevention

The Chinese Center for Disease Control and Preven-
tion recently published the largest case series to date of
coronavirus disease 2019 (COVID-19) in mainland China
(72 314 cases, updated through February 11, 2020).1 This
Viewpoint summarizes key findings from this report and
discusses emerging understanding of and lessons from
the COVID-19 epidemic.

Epidemiologic Characteristics
of the COVID-19 Outbreak
Among a total of 72 314 case records (Box), 44 672
were classified as confirmed cases of COVID-19 (62%;
diagnosis based on positive viral nucleic acid test result
on throat swab samples), 16 186 as suspected cases
(22%; diagnosis based on symptoms and exposures
only, no test was performed because testing capacity is
insufficient to meet current needs), 10 567 as clinically
diagnosed cases (15%; this designation is being used in
Hubei Province only; in these cases, no test was per-
formed but diagnosis was made based on symptoms,
exposures, and presence of lung imaging features con-
sistent with coronavirus pneumonia), and 889 as
asymptomatic cases (1%; diagnosis by positive viral
nucleic acid test result but lacking typical symptoms
including fever, dry cough, and fatigue).1

Most case patients were 30 to 79 years of age
(87%), 1% were aged 9 years or younger, 1% were aged
10 to 19 years, and 3% were age 80 years or older.
Most cases were diagnosed in Hubei Province (75%)
and most reported Wuhan-related exposures (86%;
ie, Wuhan resident or visitor or close contact with
Wuhan resident or visitor). Most cases were classified
as mild (81%; ie, nonpneumonia and mild pneumonia).
However, 14% were severe (ie, dyspnea, respiratory
frequency �30/min, blood oxygen saturation �93%,
partial pressure of arterial oxygen to fraction of inspired
oxygen ratio <300, and/or lung infiltrates >50% within
24 to 48 hours), and 5% were critical (ie, respiratory
failure, septic shock, and/or multiple organ dysfunction
or failure) (Box).1

The overall case-fatality rate (CFR) was 2.3% (1023
deaths among 44 672 confirmed cases). No deaths oc-
curred in the group aged 9 years and younger, but cases
in those aged 70 to 79 years had an 8.0% CFR and
cases in those aged 80 years and older had a 14.8% CFR.
No deaths were reported among mild and severe cases.
The CFR was 49.0% among critical cases. CFR was el-
evated among those with preexisting comorbid condi-
tions—10.5% for cardiovascular disease, 7.3% for diabe-
tes, 6.3% for chronic respiratory disease, 6.0% for

hypertension, and 5.6% for cancer. Among the 44 672
cases, a total of 1716 were health workers (3.8%), 1080
of whom were in Wuhan (63%). Overall, 14.8% of con-
firmed cases among health workers were classified as
severe or critical and 5 deaths were observed.1

COVID-19 rapidly spread from a single city to
the entire country in just 30 days. The sheer speed of
both the geographical expansion and the sudden in-
crease in numbers of cases surprised and quickly over-
whelmed health and public health services in China, par-
ticularly in Wuhan City and Hubei Province. Epidemic
curves reflect what may be a mixed outbreak pattern,
with early cases suggestive of a continuous common
source, potentially zoonotic spillover at Huanan Sea-
food Wholesale Market, and later cases suggestive of a
propagated source as the virus began to be transmit-
ted from person to person (Figure 1).1

Comparison of COVID-19 With SARS and MERS
The current COVID-19 outbreak is both similar and dif-
ferent to the prior severe acute respiratory syndrome

Box. Key Findings From the Chinese Center
for Disease Control and Prevention Report

72 314 Cases (as of February 11, 2020)
• Confirmed cases: 44 672 (62%)
• Suspected cases: 16 186 (22%)
• Diagnosed cases: 10 567 (15%)
• Asymptomatic cases: 889 (1%)

Age distribution (N = 44 672)
• �80 years: 3% (1408 cases)
• 30-79 years: 87% (38 680 cases)
• 20-29 years: 8% (3619 cases)
• 10-19 years: 1% (549 cases)
• <10 years: 1% (416 cases)

Spectrum of disease (N = 44 415)
• Mild: 81% (36 160 cases)
• Severe: 14% (6168 cases)
• Critical: 5% (2087 cases)

Case-fatality rate
• 2.3% (1023 of 44 672 confirmed cases)
• 14.8% in patients aged �80 years (208 of 1408)
• 8.0% in patients aged 70-79 years (312 of 3918)
• 49.0% in critical cases (1023 of 2087)

Health care personnel infected
• 3.8% (1716 of 44 672)
• 63% in Wuhan (1080 of 1716)
• 14.8% cases classified as severe or critical

(247 of 1668)
• 5 deaths

VIEWPOINT

Zunyou Wu, MD, PhD
Chinese Center for
Disease Control and
Prevention, Beijing,
China.

Jennifer M.
McGoogan, PhD
Chinese Center for
Disease Control and
Prevention, Beijing,
China.

Viewpoint
pages 1245, and 1243

Related article
page 1313

Corresponding
Author: Zunyou
Wu, MD, PhD,
Chinese Center
for Disease Control
and Prevention,
155 Changbai Rd,
Beijing 102206, China
(wuzy@263.net).

Opinion

jama.com (Reprinted) JAMA April 7, 2020 Volume 323, Number 13 1239

© 2020 American Medical Association. All rights reserved.© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Kevin Rosteing on 04/16/2020

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.2342?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2020.2648
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.2467?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2020.2648
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.2131?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2020.2648
mailto:wuzy@263.net
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2020.2648


Fi
gu

re
1.

Ep
id

em
ic

Cu
rv

e
of

th
e

Co
nf

irm
ed

Ca
se

so
fC

or
on

av
iru

sD
is

ea
se

20
19

(C
O

VI
D

-19
)

Jan 14, 2020

15
00

10
00 50

0

40
00

35
00

30
00

25
00

20
00 0

No. of cases

By
 d

at
e 

of
 d

ia
gn

os
is

 (n
 =

 4
4 

67
2)

By
 d

at
e 

of
 o

ns
et

 (n
 =

 4
4 

67
2)

Co
nf

irm
ed

 c
as

es
 o

nl
y

Feb 11, 2020

Feb 10, 2020

Feb 9, 2020

Feb 8, 2020

Feb 7, 2020

Feb 6, 2020

Feb 5, 2020

Feb 4, 2020

Feb 3, 2020

Feb 2, 2020

Feb 1, 2020

Jan 31, 2020

Jan 30, 2020

Jan 29, 2020

Jan 28, 2020

Jan 27, 2020

Jan 26, 2020

Jan 25, 2020

Jan 24, 2020

Jan 23, 2020

Jan 22, 2020

Jan 21, 2020

Jan 20, 2020

Jan 19, 2020

Jan 18, 2020

Jan 17, 2020

Jan 16, 2020

Jan 15, 2020

Jan 13, 2020

Jan 12, 2020

Jan 11, 2020

Jan 10, 2020

Jan 9, 2020

Jan 8, 2020

Jan 7, 2020

Jan 6, 2020

Jan 5, 2020

Jan 4, 2020

Jan 3, 2020

Jan 2, 2020

Jan 1, 2020

Dec 31, 2019

Dec 30, 2019

Dec 29, 2019

Dec 28, 2019

Dec 27, 2019

Dec 26, 2019

Dec 25, 2019

Dec 24, 2019

Dec 23, 2019

Dec 22, 2019

Dec 21, 2019

Dec 20, 2019

Dec 19, 2019

Dec 18, 2019

Dec 17, 2019

Dec 16, 2019

Dec 15, 2019

Dec 14, 2019

Dec 13, 2019

Dec 12, 2019

Dec 11, 2019

Dec 10, 2019

Dec 9, 2019

Dec 8, 2019

15 10 5 0

W
H

O
 d

ec
la

re
s “

pu
bl

ic
he

al
th

 e
m

er
ge

nc
y 

of
in

te
rn

at
io

na
l c

on
ce

rn
”

Lu
na

r N
ew

 Y
ea

r
na

tio
na

l h
ol

id
ay

N
at

io
nw

id
e 

m
an

da
to

ry
ex

te
nd

ed
 h

ol
id

ay

An
ot

he
r 1

5
ci

tie
s s

hu
t

do
w

n

W
uh

an
 C

ity
sh

ut
 d

ow
n

CO
VI

D-
19

a 
Cl

as
s B

no
tif

ia
bl

e
di

se
as

e

20
19

-n
Co

V
id

en
tif

ie
d

H
ua

na
n 

Se
af

oo
d

M
ar

ke
t c

lo
se

d

20
19

-n
Co

V
se

qu
en

ce
s

fir
st

sh
ar

ed

20
19

-n
Co

V 
te

st
ki

ts
 fi

rs
t a

va
ila

bl
e

W
uh

an
 H

ea
lth

 C
om

m
is

si
on

al
er

ts
 N

at
io

na
l H

ea
lth

Co
m

m
is

si
on

 a
nd

 C
hi

na
 C

DC
,

an
d 

W
H

O
 is

 n
ot

ifi
ed

3 
M

or
e 

ca
se

s o
f

pn
eu

m
on

ia
 fo

un
d 

in
 H

IC
W

M
H

os
pi

ta
l (

fo
r a

 to
ta

l o
f 7

)

Dr
 Z

ha
ng

 re
po

rt
ed

 u
nu

su
al

pn
eu

m
on

ia
 c

as
es

 to
 th

e
lo

ca
l C

DC

4 
Un

us
ua

l c
as

es
 o

f p
ne

um
on

ia
(3

 in
 th

e 
sa

m
e 

fa
m

ily
) n

ot
ic

ed
 b

y
Ji

xi
an

 Z
ha

ng
, M

D,
 in

 H
IC

W
M

 H
os

pi
ta

l

Ac
tiv

e 
ca

se
 fi

nd
in

g
be

gi
ns

 in
 W

uh
an

 C
ity

D
ai

ly
nu

m
be

rs
of

co
nf

irm
ed

ca
se

sa
re

pl
ot

te
d

by
da

te
of

on
se

to
fs

ym
pt

om
s(

bl
ue

)a
nd

by
da

te
of

di
ag

no
sis

(o
ra

ng
e)

.B
ec

au
se

,o
n

re
tr

os
pe

ct
iv

e
in

ve
st

ig
at

io
n,

so
fe

w
ca

se
se

xp
er

ie
nc

ed
ill

ne
ss

in
D

ec
em

be
r,

th
es

e
ca

se
sa

re
sh

ow
n

in
th

e
in

se
t.

Th
e

di
ffe

re
nc

e
be

tw
ee

n
th

e
ca

se
sb

y
da

te
of

sy
m

pt
om

on
se

tc
ur

ve
(b

lu
e)

an
d

th
e

ca
se

sb
y

da
te

of
di

ag
no

sis
cu

rv
e

(o
ra

ng
e)

ill
us

tr
at

es
la

g
tim

e
be

tw
ee

n
th

e
st

ar
to

fi
lln

es
sa

nd
di

ag
no

sis
of

CO
VI

D
-19

by
vi

ra
l

nu
cl

ei
ca

ci
d

te
st

in
g.

Th
e

gr
ap

h'
sx

-a
xi

s(
da

te
sf

ro
m

D
ec

em
be

r8
,2

0
19

,t
o

Fe
br

ua
ry

11
,2

02
0

)i
sa

lso
us

ed
as

a
tim

el
in

e
of

m
aj

or
m

ile
st

on
es

in
th

e
ep

id
em

ic
re

sp
on

se
.T

he
fir

st
fe

w
ca

se
so

fp
ne

um
on

ia
of

un
kn

ow
n

et
io

lo
gy

ar
e

sh
ow

n
in

bl
ue

bo
xe

so
n

D
ec

em
be

r2
6

(n
=

4)
an

d
28

-2
9

(n
=

3)
.M

os
to

th
er

ca
se

st
ha

te
xp

er
ie

nc
ed

on
se

to
f

sy
m

pt
om

si
n

D
ec

em
be

rw
er

e
on

ly
di

sc
ov

er
ed

w
he

n
re

tr
os

pe
ct

iv
el

y
in

ve
st

ig
at

ed
.M

aj
or

ep
id

em
ic

re
sp

on
se

ac
tio

ns
ta

ke
n

by
th

e
Ch

in
es

e
go

ve
rn

m
en

ta
re

sh
ow

n
in

br
ow

n
bo

xe
s.

Th
e

no
rm

al
ly

sc
he

du
le

d
Lu

na
rN

ew
Ye

ar
na

tio
na

lh
ol

id
ay

is
sh

ow
n

in
lig

ht
ye

llo
w

,w
he

re
as

th
e

ex
te

nd
ed

ho
lid

ay
du

rin
g

w
hi

ch
at

te
nd

an
ce

at
sc

ho
ol

an
d

w
or

k
w

as
pr

oh
ib

ite
d

(e
xc

ep
tf

or
cr

iti
ca

lp
er

so
nn

el
su

ch
as

he
al

th
w

or
ke

rs
an

d
po

lic
e)

is
sh

ow
n

in
da

rk
ye

llo
w

.
Th

is
fig

ur
e

w
as

ad
ap

te
d

w
ith

pe
rm

iss
io

n.
1

CD
C

in
di

ca
te

sC
hi

ne
se

Ce
nt

er
fo

rD
ise

as
e

Co
nt

ro
la

nd
Pr

ev
en

tio
n;

H
IC

W
M

,H
ub

ei
In

te
gr

at
ed

Ch
in

es
e

an
d

W
es

te
rn

M
ed

ic
in

e;
20

19
-n

Co
V,

20
19

no
ve

lc
or

on
av

iru
s;

W
H

O
,W

or
ld

H
ea

lth
O

rg
an

iz
at

io
n.

Opinion Viewpoint

1240 JAMA April 7, 2020 Volume 323, Number 13 (Reprinted) jama.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Kevin Rosteing on 04/16/2020

http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2020.2648


(SARS; 2002-2003) and Middle East respiratory syndrome (MERS;
2012-ongoing) outbreaks. SARS was initiated by zoonotic transmis-
sion of a novel coronavirus (likely from bats via palm civets) in
markets in Guangdong Province, China. MERS was also traced
to zoonotic transmission of a novel coronavirus (likely from bats via
dromedary camels) in Saudi Arabia. All 3 viral infections commonly
present with fever and cough, which frequently lead to lower respi-
ratory tract disease with poor clinical outcomes associated with
older age and underlying health conditions. Confirmation of infec-
tion requires nucleic acid testing of respiratory tract samples
(eg, throat swabs), but clinical diagnosis may be made based on
symptoms, exposures, and chest imaging. Supportive care for
patients is typically the standard protocol because no specific
effective antiviral therapies have been identified.

The World Health Organization (WHO) declared the SARS out-
break contained on July 5, 2003. A total of 8096 SARS cases and
774 deaths across 29 countries were reported for an overall CFR of
9.6%. MERS is still not contained and is thus far responsible for
2494 confirmed cases and 858 deaths across 27 countries for a
CFR of 34.4%. Despite much higher CFRs for SARS and MERS,
COVID-19 has led to more total deaths due to the large number of
cases. As of the end of February 18, 2020, China has reported
72 528 confirmed cases (98.9% of the global total) and 1870
deaths (99.8% of the global total). This translates to a current
crude CFR of 2.6%. However, the total number of COVID-19 cases is
likely higher due to inherent difficulties in identifying and counting
mild and asymptomatic cases. Furthermore, the still-insufficient
testing capacity for COVID-19 in China means that many suspected
and clinically diagnosed cases are not yet counted in the
denominator.2 This uncertainty in the CFR may be reflected by the
important difference between the CFR in Hubei (2.9%) compared
with outside Hubei (0.4%).1,2 Nevertheless, all CFRs still need to be
interpreted with caution and more research is required.

Most secondary transmission of SARS and MERS occurred in
the hospital setting. Transmission of COVID-19 is occurring in this
context as well—3019 cases have been observed among health
workers as of February 11, 2020 (of whom there have been 1716
confirmed cases and 5 deaths).1 However, this is not a major means
of COVID-19 spread. Rather, it appears that considerable transmis-
sion is occurring among close contacts. To date, 20 provinces
outside of Hubei have reported 1183 case clusters, 88% of which
contained 2 to 4 confirmed cases. Of note, 64% of clusters docu-
mented thus far have been within familial households (Chinese
Center for Disease Control and Prevention presentation made to
the WHO Assessment Team on February 16, 2020). Thus, although
COVID-19 seems to be more transmissible than SARS and MERS, and
many estimates of the COVID-19 reproductive number (R0) have al-
ready been published, it is still too soon to develop an accurate R0

estimate or to assess the dynamics of transmission. More research
is needed in this area as well.

Response to the COVID-19 Epidemic
Since 2003, the Chinese government has improved its epidemic
response capacity. Some of these efforts are evident in the
response to COVID-19 (Figure 2). For example, in the 2002-2003
SARS outbreak, 300 cases and 5 deaths already had occurred by
the time China reported the outbreak to the WHO, whereas in the
COVID-19 outbreak, only 27 cases and zero deaths had occurred

when the WHO was notified (January 3, 2020) (Figure 2). From the
time of WHO notification, 2 months elapsed before SARS-CoV was
identified compared with only 1 week from the time of WHO notifi-
cation until 2019-nCoV was identified.

The timing of the COVID-19 outbreak, prior to China’s annual
Lunar New Year holiday, was an important factor as China consid-
ered how to respond to the outbreak. Culturally, this is the largest and
most important holiday of the year. It is the expectation that people
return to their family homes, which is the cause for the several bil-
lion person-trips made by residents and visitors during this time,
mostly on crowded planes, trains, and buses. Knowing this meant
each infected person could have numerous close contacts over a pro-
tracted time and across long distances, the government needed to
quickly act. However, it was not only the speed of the government’s
response, but also the magnitude of that response that were influ-
enced by the impending holiday travel time. Knowing that specific
treatment and prevention options, such as targeted antiviral drugs
and vaccines, were not yet available for COVID-19, China focused on
traditional public health outbreak response tactics—isolation, quar-
antine, social distancing, and community containment.3-5

Identified case patients with COVID-19 were immediately iso-
lated in designated wards in existing hospitals, and 2 new hospitals
were rapidly built to isolate and care for the increasing numbers of
cases in Wuhan and Hubei. People who had been in contact with
COVID-19 cases were asked to quarantine themselves at home or
were taken to special quarantine facilities, where they could be
monitored for onset of symptoms. Enormous numbers of large
gatherings were canceled, including all Lunar New Year celebra-
tions, and traffic in Wuhan and in cities across Hubei was restricted
and closely monitored. Virtually all transportation was subse-
quently restricted at a national level. All of these measures were
instituted to achieve social distancing. In addition, an estimated
40 million to 60 million residents of Wuhan and 15 other surround-
ing cities within Hubei Province were subjected to community con-
tainment measures. Although these types of traditional outbreak
response actions have been successfully used in the past, they
have never been executed on such a large scale.

There have been some questions about whether these actions
are reasonable and proportional responses to the outbreak. Some
have argued that a number of these approaches may infringe on the
civil liberties of citizens, and some of these measures have been re-
ferred to as “draconian.” However, it is not only individual rights that
must be considered. The rights of those who are not infected, but
at risk of infection, must be considered as well. Whether these ap-
proaches have been effective (eg, in terms of reduced infections and
deaths averted), and whether these potential benefits have out-
weighed the costs (eg, economic losses), will be debated for years.4,5

Next Steps
Importantly, another major goal of China’s current outbreak
response activities is to help “buy time” for science to catch up
before COVID-19 becomes too widespread. China must now focus
on adjusting tactics and strategies as new evidence becomes
available.3,6 Much remains to be done and many questions
remain unanswered. China is very grateful for the help it is receiv-
ing from the international scientific, health, and public health
communities. The global society is more interconnected than ever,
and emerging pathogens do not respect geopolitical boundaries.
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Proactive investment in public health infrastructure and capacity
is crucial to effectively respond to epidemics like COVID-19, and
it is critical to continue to improve international surveillance, coop-

eration, coordination, and communication about this major out-
break and to be even better prepared to respond to future new
public health threats.
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Figure 2. Timeline Comparing the Severe Acute Respiratory Syndrome (SARS) and Coronavirus Disease 2019
(COVID-19) Outbreaks

Nov

Dec

Jan

Feb

Mar

Apr

May

Jun

Jul

Dec 8: First case 
Onset of symptoms in first known casea of pneumonia with 
unknown etiology in Wuhan City, Hubei Province, China

Jan 7: New virus identified
Chinese scientists identify the pathogen 
as a novel coronavirus

Jan 30: WHO global alert
WHO declares a “public health 
emergency of international concern”
China

7736 confirmed cases 
170 deaths

Feb 20: Current status
China

74 675 confirmed cases 
2121 deaths

Dec 31: Reported to WHO
China reports a cluster of cases of pneumonia 
with unknown etiology in Wuhan to WHO
China

27 cases
0 deaths

Outside China
82 confirmed cases
0 deaths

Outside China
1073 confirmed cases
8 deaths

Nov 16: First case 
First known casea of atypical pneumonia 
in Foshan City, Guangdong Province, China

Mar 12: WHO global alert
WHO issues a global alert on 
“cases of severe respiratory illness 
[that] may spread to hospital staff”

Jul 5: Final status
WHO declares worldwide containment
China

5327 cases 
349 deaths

Feb 11: Reported to WHO
China reports an outbreak 
of acute respiratory symptoms 
in Guangdong to WHO
China

300 cases
5 deaths

Outside China
2769 cases
425 deaths

Apr 16: New virus identified
WHO scientists identify the pathogen 
as a novel coronavirus

May 28: >8000 cumulative cases worldwide

Apr 28: >5000 cumulative cases worldwide

Apr 2: >2000 cumulative cases worldwide

SARS outbreak 2002-2003 COVID-19 outbreak 2019-2020

The timeline of events for the SARS
outbreak (left) from first case to final
worldwide containment. The timeline
of events for the COVID-19 outbreak
(right) from the onset of symptoms
for the first case on December 8,
2019, to status on February 20,
2020. Over the course of the first
2 months, more than 70 000 cases
have been confirmed and many more
are suspected. WHO indicates World
Health Organization.
a Identified later retrospectively.
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