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Article history: Background: Since the first case of a novel coronavirus (COVID-19) infection pneumonia was detected
Accepted 21 February 2020 in Wuhan, China, a series of confirmed cases of the COVID-19 were found in Beijing. We analyzed the
Available online 27 February 2020 data of 262 confirmed cases to determine the clinical and epidemiological characteristics of COVID-19 in
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COVID-19 Methods: We collected patients who were transferred by Beijing Emergency Medical Service to the desig-
2019-nCoV nated hospitals. The information on demographic, epidemiological, clinical, laboratory test for the COVID-
Characteristics 19 virus, diagnostic classification, cluster case and outcome were obtained. Furthermore we compared the
Beijing characteristics between severe and common confirmed cases which including mild cases, no-pneumonia

cases and asymptomatic cases, and we also compared the features between COVID-19 and 2003 SARS.
Findings: By Feb 10, 2020, 262 patients were transferred from the hospitals across Beijing to the des-
ignated hospitals for special treatment of the COVID-19 infected by Beijing emergency medical service.
Among of 262 patients, 46 (17.6%) were severe cases, 216 (82.4%) were common cases, which including
192 (73.3%) mild cases, 11(4.2%) non-pneumonia cases and 13 (5.0%) asymptomatic cases respectively. The
median age of patients was 47.5 years old and 48.5% were male. 192 (73.3%) patients were residents of
Beijing, 50 (26.0%) of which had been to Wuhan, 116 (60.4%) had close contact with confirmed cases, 21
(10.9%) had no contact history. The most common symptoms at the onset of illness were fever (82.1%),
cough (45.8%), fatigue (26.3%), dyspnea (6.9%) and headache (6.5%). The median incubation period was
6.7 days, the interval time from between illness onset and seeing a doctor was 4.5 days. As of Feb 10,
17.2% patients have discharged and 81.7% patients remain in hospital in our study, the fatality of COVID-19
infection in Beijing was 0.9%.
Interpretation: On the basis of this study, we provided the ratio of the COVID-19 infection on the severe
cases to the mild, asymptomatic and non-pneumonia cases in Beijing. Population was generally suscepti-
ble, and with a relatively low fatality rate. The measures to prevent transmission was very successful at
early stage, the next steps on the COVID-19 infection should be focused on early isolation of patients and
quarantine for close contacts in families and communities in Beijing.
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Research in context

Evidence before this study

We searched PubMed on Feb 10, 2020, using the terms
“2019-nCoV” and “characteristics” for articles in English. We
found six studies on the characteristics of patients infected
with COVID-19. Huang C reported the features of 41 cases in
Wubhan in the Lancet on Jan 24, 21,020. Li Q reported the dy-
namics of 425 cases in Wuhan in the New England Journal
Medicine on Jan 29,2020. Chen N reported characteristics of
99 cases in Wuhan in the Lancet on Jan 30, 21,020.Wang D
reported characteristics of 138 cases in Wuhan in the JAMA
on Feb 7, 2020. Other two studies were case reports. Our
search did not reveal any report on the characteristics of pa-
tients with COVID-19 infection in other imported city except
Wuhan.

Added value of this study

We reported the characteristics of 262 cases infected with
COVID-19 from 57 hospitals across Beijing and provided the
proportion of the COVID-19 infection on the severe cases to
mild, asymptomatic and non-pneumonia cases. We compared
the epidemic features between COVID-19 and 2003 SARS for
learn lessons and control the outbreak.

Implications of all the available evidence

The COVID-19 infection was generally susceptible, and
with a relatively low fatality rate. The measures to prevent
transmission was very successful at early stage, the next
steps on the COVID-19 infection should be focused on early
isolation of patients and quarantine for close contacts in fam-
ilies and communities in Beijing and China.

Introduction

As of February 10, 2020, a total of 40,554 cases with laboratory-
confirmed COVID-19 infection have been detected in the world
reported by the World Health Organization (WHO).! There have
been 42,638 accumulated confirmed cases of COVID-19 infections,
of them 1016 patients has died, 3996 have been discharged and
88% remain in hospital in mainland of China,2 and 342 confirmed
cases were found in Beijing.> The infected cases were also reported
in Thailand, Japan, South Korea, Singapore, Vietnam, the US, and
other 24 countries around the world.* Given that the current
COVID-19 outbreak is moving rapidly, the recently published lit-
eratures on the epidemic features of COVID-19 mainly focus on
Wuhan, China,®7 but the information on the imported city or re-
gion is exceedingly rare.

In this study, we provide an analysis of data on the characteris-
tics of patients with confirmed COVID-19 infection throughout Bei-
jing as an imported metropolis, and unravel the proportion on the
severe cases to the mild, asymptomatic and non-pneumonia cases.
Additionally, Beijing experienced the outbreak of SARS in 2003. For
learn lessons and control the outbreak, we compare the epidemic
features between COVID-19 and 2003 SARS.

Methods
Study design

This was a retrospective study, we enrolled patients with
COVID-19 infection who was transferred from the hospitals of Bei-

jing to the designated hospitals for special treatment infectious
diseases by Beijing Emergency Medical Service (EMS) from Jan 20

to Feb 10, 2020. We compared the characteristics between se-
vere and common confirmed cases which including mild cases,
no-pneumonia cases and asymptomatic cases. The features were
compared between COVID-19 and 2003 SARS. The study was ap-
proved by Ethics Committee of Beijing Emergency Medical Center
(No.2020-01) and the written informed consent was waived be-
cause of the retrospective nature of the study and belongs to emer-
gency medical service.

Definitions

A confirmed case was defined as a suspected case with the lab-
oratory test for the COVID-19 from the respiratory specimens show
positive result by the real-time reverse-transcription-polymerase-
chain-reaction (RT-PCR) assay, while a suspected case was defined
as a case that fulfilled both the following criteria: have fever, ra-
diographic evidence of pneumonia, low or normal white-cell count
or low lymphocyte count in clinic; and have a travel to Wuhan or
direct contact with patients from Wuhan who have fever or res-
piratory symptoms within 14 days before illness in the epidemic
history according to the new coronavirus pneumonial prevention
and control program, and the new coronavirus pneumonial diagno-
sis and treatment program which were published by the National
Health Commission of China.8-1°

A mild case was defined as a confirmed case with fever, respi-
ratory symptoms and radiographic evidence of pneumonia, while
a severe case was defined as a mild case with dyspnea or respi-
ratory failure. A non-pneumonia case was defined as a confirmed
case with fever and/or respiratory symptoms, but no radiographic
evidence of pneumonia, while an asymptomatic case was defined
as a confirmed case with normal body temperature or minor dis-
comfort.

Data collection

We modified the medical record form for the COVID-19 infec-
tion, which including demographic, epidemiological, clinical, labo-
ratory test for the COVID-19, diagnostic classification, cluster case
and outcome etc. Laboratory confirmation of COVID-19 was de-
tected in the first admission hospital and verified by the Beijing
Center for Disease Control and Prevention (CDC). Clinical outcomes
were followed up to February 10, 2020. If the data missing from
the records was needed, we obtained data by direct communi-
cation with EMS providers. A double-extraction method in which
two independent reviewers extract data and evaluate the eligi-
bility of the original data was applied. All differences were re-
solved through discussion prior to the final analysis. All data were
checked by another two researchers.

Data on the COVID-19 infection in China and Beijing obtained
from National Health Commission of the People’s Republic of China
and Beijing Health Commission respectively between Jan 20 to Feb
10, 2020. The data of SARS in 2003 searched from the office of the
Ministry of Health, which started on April 21, 2003, both including
accumulative and daily new confirmed cases of the SARS outbreak
in China.

Statical analysis

The continuous variables were expressed as mean+SD, and
were compared with the Mann-Whitney U test. And the categorical
variables were presented as percentage and analyzed by Wilcoxon
test between severe and common cases. All statistical analysis were
performed with SPSS software version 22.0, and P value less than
0.05 was considered statistically significant.
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Table 1

. Characteristics of COVID-19 infection in Beijing.
Characteristics All cases (N=262) Severe (N=46) Common (N=216) P value
Age, Median (range), years 47.5(1-94) 61.4(1-94) 44.5(1-93) <0.001
Age groups, n(%) <0.001
<1 3(1.1) 1(2.2) 2(0.9)
1-12 8(3.1) 0(0.0) 8(3.7)
13-44 112(42.7) 9(19.6) 103(47.7)
45-64 91(34.7) 16(34.8) 75(34.7)
>65 48(18.3) 20(43.5) 28(13.0)
Male, n(%) 127(48.5) 26(56.5) 101(46.8) 0.230
Resident address, n(%) 0.239
Beijing 192(73.3) 39(84.8) 153(70.8)
Wuhan 53(20.2) 5(10.9) 48(22.2)
Other 17(6.5) 2(4.3) 15(6.9)
Signs and symptoms, n(%)
Fever 215(82.1) 37(80.4) 178(82.4) 0.752
Highest temperature,”C 0.688
<373 47(17.9) 9(19.6) 38(17.6)
37.3-38.0 110(42) 16(34.8) 94(43.5)
38.1-39.0 96(36.6) 20(43.5) 76(35.2)
>39.0 9(3.4) 1(2.2) 8(3.7)
Cough 120(45.8) 25(54.3) 95(44.0) 0.201
Fatigue 69(26.3) 15(32.6) 54(25.0) 0.288
Dyspnea 18(6.9) 15(32.6) 3(1.4) <0.001
Headache 17(6.5) 3(6.5) 14(6.5) 0.992
Respiratory rate 1245+14.8 126.1+16.4 123.7+144 0.333
History of contact, n(%) 241(92.0) 41(89.1) 200(92.6) 0.433
Have been to Wuhan in 14 days 106(40.5) 13(28.3) 93(43.1) 0.064
Contacted to symptomatic case in 14 days 129(49.2) 26(56.5) 103(47.7) 0.277
Days from contact to illness onset 6.7+5.2 7.5+7.2 6.5+4.6 0.373
Days from illness onset to visit hospital 4.5+3.7 52+4.6 4.4+3.5 0.293
Days from visit hospital to defined 21+19 2.1+1.6 21+19 0.863
Cluster case, n(%) 176(67.2) 32(69.6) 144(66.7) 0.704
Family 133(50.8) 24(52.2) 109(50.5) 0.833
Other 43(16.4) 8(17.4) 35(16.2) 0.844
Outcome, n(%) 0.001
Discharge 45(17.2) 2(4.3) 43(19.9)
Hospitalization 214(81.7) 41(89.1) 173(80.1)
Death 3(0.9%) 3(6.5) 0(0.0)

* The ratio was 3 of 342 confirmed cases which was defined in Beijing by Feb 10, 2020.

Results

262 patients who were identified as a confirmed COVID-19 in-
fection were included in this study, those patients were transferred
from 57 hospitals across Beijing to the designated hospitals by Bei-
jing EMS from January 20 to February 10, 2020. Of the 262 pa-
tients, 46 (17.6%) and 216 (82.4%) were categorized into severe
and common group respectively. The severe patients required oxy-
gen to support, the average oxygen saturation (SpO,) of the se-
vere patients was 92.6% (68%—100%), the common group included
192 (73.3%) mild cases, 11 (4.2%) non-pneumonia cases and 13
(5.0%) asymptomatic cases. The median age of patients was 47.5
years (rang 6 months to 94 years;95% Cl:45.1 to 49.9, Table 1);
of them, 8 (3.1%) were children younger than 12 years old; 48
(18.3%) were 65 years age of older, 3 infants (two female, 6 months
and 9 months respectively; a male 10 months) and a 25-year- old
pregnant woman were infected, the gestational age was 33 weeks.
127 (48.5%) patients were males. 53 (20.2%) patients came from
Wuhan, Hubei Province of China. 192 (73.3%) patients were resi-
dents of Beijing, 50 (26%) of which had been to Wuhan travel or
residence, 116 (60.4%) contacted with confirmed cases, 21 (10.9%)
had no obviously contact history (Fig. 1).

Fig. 2.

The most common symptoms of illness onset were fever
(82.1%), cough (45.8%), and fatigue (26.3%), dyspnea (6.9%) and
headache (6.5%), severe cases with dyspnea (32.6%, 15 of 46). The
median time from contact symptomatic case to illness onset, which
is called the incubation period, was 6.7 days, from illness onset to
visit hospital was 4.5 days, from visit hospital to defined confirmed

case was 2.1 days. Of the 262 patients, 176 (67.2%) were cluster
cases, 133 (50.8%) were family cluster cases, 43 (16.4%) were other
cluster cases. The median number of cluster infection was 3 cases,
at least 2 cases, at most 5 cases.

By the end of Feb 10, 2020, 45 (17.2%) of 262 patients were dis-
charged and 214 (81.7%) remained in hospital. Of them, 3 patients
died, the first death was a 50-year-old man who had no previous
chronic underlying disease, he had been to Wuhan in Jan 8, 2020,
came back Beijing in Jan 15, had fever and fatigue in Jan 13, visited
hospital in Jan 21, was defined as a confirmed case and transferred
to the designated hospital in Jan 22, died in Jan 27, 2020. The sec-
ond death was a 94-year-old female who was a Beijing resident
with pulmonary infection, chronic cardiovascular disease and heart
failure, was defined as a confirmed case and transferred to the des-
ignated hospital in Feb 6, died in Feb 7, 2020. The third death was
a 82-year-old male who was a Beijing resident with pulmonary in-
fection and multiple chronic diseases, was defined as a confirmed
case in Feb 2, transferred to the designated hospital in Feb 3, died
in Feb 10, 2020. The fatality of COVID-19 infection was significantly
lower in Beijing compared with the whole national (0.9% vs 2.4%,
P < 0.001), while the rate of discharged in Beijing was signifi-
cantly higher than the whole national (14% vs 9.4%, P < 0.001).
Beijing was the fourth most affected city or province in China for
accumulative confirmed cases of the COVID-19 infection at the end
of Jan 23, reduced to the 8th in Jan 25, to the 10th in Jan 27,
and out of the top ten later.(Fig. 3) By contrast, in May 4, 2003,
4280 confirmed SARS cases had been reported, 206 of whom died
(4.8%) distributing in 24 provinces in Chinese mainland. The fatal-
ity of the COVID-19 infection has no significant with SARS by the
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Fig. 1. Change of imported cases.
*A patient who have been to Wuhan; B patient who have contacted to symptomatic cases.

*: A patient who have been to Wuhan; B patient who have contacted to symptomatic cases

262 Confirmed cases were transferred by
Beiiing EMS (Jan 20 to Feb 10, 2020)

46 Severe cases 216 Common cases

VI G

13 Asymptomatic cases

203 Symptomatic cases

|
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192 Mild cases

11 Non-pneumonia cases

Fig. 2. . Patients flow and enrollment.

same period (x2= 0.592, P = 0.442). From May 1st, the new con-
firmed case of SARS started to decline, but the COVID-19 confirmed
cases was still moving in the mainland of China until Feb 10, 2020.
(Fig. 4)

1 15 225 3375

Discussion

China has experienced SARS in 2003 and MERS in 2012 of
the coronavirus outbreak.!! As prof. Drazen said, the SARS shows
that when confronted by a common enemy, we can forget our
differences and work together fruitfully. This was the most impor-
tant lesson from SARS, let us hope that we can all benefit from
it.!2 Recently, the COVID-19 infection occurred and spread in the
mainland of China, but the proportion of mild and asymptomatic
cases versus severe and fatal cases for COVID-19 infection is
currently still unknown that hampers realistic assessment of the
virus's epidemic potential and complicates the outbreak response,’
furthermore, the recent publications on the epidemiological and
clinical characteristics mainly came from Wuhan,®7-13 the in-
formation about the imported city is exceedingly rare. On the
basis of this study, firstly we provided the proportion of severe
versus common cases of the COVID-19 infection, which was ap-
proximately 1:4, the ratio of severe to mild, non-pneumonia and
asymptomatic cases were 18%, 73%, 4% and 5% respectively, the
changes and prognosis of those four categories should be future
observed in hospitals. 13 asymptomatic cases were the close con-
tacts who were found by medical observation in this study. If not
insulated for medical observation, they would not seek health care
or visit hospital and cannot be found in the special period, and
will spread to the other close contacts.”>"'® Therefore, to identify

Hubei Hubel

Guangdong Zhejiang

Zhejiang Guangdong

Chongqing Henan

Beijing Chongqing

Hunan Hunan

Shanghai Anhui

Anhui Beijing

Hubei
Guangdong
Zhejiang
Henan
Hunan
Chongqing
Anhui

Sichuan

Sichuan

Guangxi

Fig. 3. Top 10 provinces in China for accumulative COVID-19 cases. A. Daily new confirmed cases of COVID-19 and SARS in China; B. Accumulated confirmed case of COVID-19

and SARS in China.

January 23

Sichuan

Shanghai

January 25

Shandong

Beijing

January 27



S. Tian, N. Hu and J. Lou et al./Journal of Infection 80 (2020) 401-406 405

COVID-19
1/20 1/21 1/22 1/23 1/24 1/25 1/26 1/27 1/28 1/29 1/30 1/31 2/1 2/2 2/3 2/4 2/S 2/6 2/7 2/8 2/9 2/10
4500 T v et Wit il Vi Wi il s T

4000

35004 - 200

3000 4
150

COVID-19
SARS

2000 A
- 100

1500 4

1000 4

= COVID-19 New Cases Nationwide
== 2003 SARS New Cases Nationwide

4720 4/21 4722 4/23 4/24 4725 4/26 4227 428 4/29 430 5/1 572 53 54 5/5 5/6 51 58 59 5/10 511
SARS

COVID-19

1/20 1/21 1/22 1/23 1/24 1/25 1/26 1/27 1/28 1/29 1/30 1/31 2/1 2/2 2/3 2/4 2/5 2/6 2/7 2/8 2/9 2/10
45000 6000

40000
I 5000
35000
30000 4000
g 25000
3000

SARS

o
© 200004

15000 4 I- 2000
10000 4
~+— COVID-19 National Accumulated Cases |- 1000
5000

—=— 2003 SARS National Accumulated Cases

T T T T T T T T T T T T T T T T T T T
4/20 4/21 4/22 4/23 4/24 4/25 4/26 4/27 4/28 4/29 4/30 5/1 5/2 5/3 S5/4 S5/S S5/6 S5/7 5/8 5/9 5/10 5/11
SARS

A. Daily new confirmed cases of COVID-19 and SARS in China; B. Accumulated confirmed case of COVID-19 and SARS in China

Fig. 4. Comparison of COVID-19 and 2003 SARS in China.

and control the non-pneumonia and asymptomatic cases are the
important measures to prevent transmission on the COVID-19.

The age of patients was from 6 months to 94-year-old, the ma-
jority of patients were young adults (77.4%), there was no sig-
nificant difference between male and female in our study, pop-
ulation was generally susceptible. The patients were mainly resi-
dents of Beijing (73.3%), while the other patients mostly came from
Wuhan(20.2%). But 89.1% of the residents of Beijing had been travel
to Wuhan or contacted with the confirmed case in 14 days es-
pecially in the early stage of COVID-19 infection, after Feb. 1, the
number of local confirmed cases began to exceed imported cases.
In this study, 133 patients from more than 20 families were in-
fected, same as Wuhan, the infection of COVID-19 in Beijing was
of clustering onset too.!3"'* Therefore, person-to-person transmis-
sion is the main route of transmission.

The most common symptoms of illness onset were fever, cough,
fatigue, and headache, severe cases with dyspnea, the results were
consistent with the new coronavirus pneumonial diagnosis and
treatment program (3rd, in Chinese) published by the National
Health Commission of China.® The median time of incubation pe-
riod was 6.7 days. The median time from illness onset to visit
hospital and from visit hospital to defined confirmed case were
4.5 and 2.1 days respectively. The fatality of patients infected by
COVID-19 in Beijing was 0.9%, significantly lower than the whole
national average level, and not resembling that in previous stud-
ies.5:13 The rate of discharged of Beijing was significantly higher
than the whole national average level. Among the top 10 provinces
and cities with accumulative confirmed cases of COVID-19 cases,
the ranking of Beijing has fallen faster than other provinces. There-
fore, Beijing was successful in preventing and controlling on the
COVID-19 infection, it benefits from the correct leadership and ex-
perience of SARS in 2003. From the perspective of death of SARS,
as of May 11, 2003, the fatality of the SARS was 5.0%, while the
COVID-19 was 2.4% in the whole national, there was no significant
with the fatality between SARS and the COVID-19 infection in the
early stage, but different in the later, the fatality rate of SARS was
up to 10% at last.!”

This study has some limitations. First, only the COVID-19 con-
firmed cases transferred by EMS in Beijing were included, the first
admission to the designated hospitals cases were not enrolled, nor
other provinces or cities which dominated by imported. It would
be better to cover as wide population as possible, to get more ac-
curate results. Second, the observation time of this study is only
22 days, which is a bit short, and indicators such as discharge rate
and fatality need further observation. Last, the official data of 2003
SARS is a month later than the outbreak, its epidemic development
curve is not precise. However, this study represents characteristics

of early stage of COVID-19 in Beijing, which has certain value for
future control and research.

In conclusion, the characteristics of patients infected with
COVID-19 in Beijing were obviously different from Wuhan with a
lower fatality and higher discharge rate, new infected patients has
shifted from the imported to local gradually. The next step in pre-
venting and controlling the COVID-19 infection should be focused
on the early isolation of patients and quarantine for close contacts
in families and communities.
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