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Abstract:

Objective: To study the clinical characteristics of the imported 2019-novel coronavirus
patients in Zhejiang Province.

Design: Multicenter, retrospective, observational study

Setting: The study covering eight hospitals which located in the different part of Zhejiang
province.

Participants: Since January 2020, we collected data of 62 patients with laboratory-confirmed
2019-nCoV in designated hospitals of Zhejiang province.

Main outcome measures: We used a standardized case-report form to collect clinical data. If
information was not clear, the working group in Hangzhou contacted the physician
responsible for the treatment of the patient for clarification.

Results: Of the 62 patients studied, only one patient was admitted to the intensive care unit
(ICU), no patient died until the submission time. According to our research, none of the
infection cases in Zhejiang had ever been exposed to the Huanan seafood marker, all the
patients were infected by human transmission. The most common symptoms at onset of
illness were fever (48 [77.4 %]), cough (50 [80.6%]), expectoration (35 [56.5%]), headache
(21 [33.9%]), myalgia or fatigue (32 [51.6%]), diarrhoea (3 [8.1%]), and hemoptysis (2
[3.2%]). Rare of patients (2 [3.2%]) developed shortness of breath. The median time from
exposure to infections to illness onset was 4 days (IQR: 3-5 days), from onset of symptoms to
first hospital admission was 2 days (IQR: 1-4.3 days).

Conclusions: The 2019-nCoV could be easily transmitted from human to human. At present,

the symptoms of secondary infection patients are relatively mild.
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Introduction
In December, 2019, a group of patients with pneumonia of unknown reason were confirmed
to be infected with 2019 novel coronavirus (2019-nCoV) in Wuhan, Hubei, China, which had
not been detected in humans and animals before.! Epidemiological evidence suggested that
most of those patients had been presented in a local seafood market in Wuhan? and the virus
gene sequence of patients was highly similar to that of bats and snakes.>* The viral
2019-nCoV was a kind of coronavirus that was very similar to the severe acute respiratory
syndrome coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus
(MERS-CoV) which had caused more than 10000 cases and 1632 deaths across the globe.>’
Some researchers found that the 2019-nCoV has good affinity to human respiratory receptor,®
which indicated that 2019-nCoV may have the potential to pose a global public health threat.
At the beginning, nearly all of the patients were related to the Huanan seafood market
and the cases were concentrated in Wuhan.® Global attention was soon attracted on the
situation because of the increasing number of new cases.? The new type of coronavirus
infection is mainly transmitted from animals to humans, and by January 2020, the main
infection cases was suspected to be transmitted from human to human.!? Since January 2020,
the spread of 2019-nCoV starts to escalate at an alarming rate and the virus quickly expand to
most parts of China and even other countries. Up to 25 January 2020, there were a total of
1320 confirmed cases, including 1297 cases from China and 23 oversea cases from 9
countries.!! These figures update every day and are expected to increase in the further.
Despite the increasing number of confirmed cases, the clinical investigation of patients

was still limited in the literature. A previous study has reported the clinical characteristics of

https://mc.manuscriptcentral.com/bmj



Page 5 of 23

oNOYTULT D WN =

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

BMJ

initial 41 patients in Wuhan area, which contributes to our epidemiological, clinical,
laboratory, and radiological characteristics and treatment and clinical outcomes of those
initial patients.® Another study conducted by Chan et al. revealed a familial cluster of
2019-nCoV and clearly suggested person-to-person transmission in family homes or hospital,
and intercity spread of this novel coronavirus are possible.!? At present, as large number of
people were returning home from Wuhan during the Chinese Lunar New Year travel rush,
more second-generation or later-generations cases are expected to emerge all over the country
and even all over the world. We found that the characteristics of the imported patients were
different from those initial patients in Wuhan reported by Bin Cao.!? It is very important to
study the clinical characteristics of the imported patients in Zhejiang Province.

Through the analysis of the characteristics of these people, we aim to provide the
experiences for prevention and treatment of new coronavirus infection all over the country
and abroad. In this article, we described clinical characteristics and laboratory abnormalities
in 62 cases of second generation patients infected with 2019 novel coronavirus in Zhejiang,

China.

Method

Data sources

We conducted a retrospective study focusing on the clinical characteristics of confirmed
cases of the 2019-nCoV infection in Zhejiang Province. All suspected cases with fever and
dry cough, especial those with travel history to Wuhan or history of exposure to infected

person within 2 weeks before the onset of illness, were transferred to designated hospitals

https://mc.manuscriptcentral.com/bmj
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since January, 2020. The case definitions of confirmed human infection with the 2019-nCoV
have been described by Zhu et al.! Only patients with laboratory-confirmed infection were
enrolled in this study.

The medical records of patients were extracted and sent to the data-collection center in
Hangzhou. A team of physicians who had been taking care of patients with 2019-nCoV
infection collected and reviewed the data. This study was approved by the Ethics Committee
of the First Affiliated Hospital, Zhejiang University School of Medicine. Because of the
urgent need to collect data on this emerging pathogen, the requirement for informed consent
was waived. We used a standardized case-report form to collect clinical data. If information
was not clear, the working group in Hangzhou contacted the physician responsible for the

treatment of the patient for clarification.

Laboratory confirmation and treatment
Laboratory confirmation of the 2019-nCoV was performed with real-time PCR described by
Huang et al.” The virus detection was repeated for two times with 24 hours apart.

Basic tests were conducted including complete blood count, serum biochemical test and
so on. Most of patients received anti-virus treatment including interferon beta-1b inhalation
(5MU/bid) or Lopina veletonavir (400mg/100mg bid). When the resting respiratory rate of
patient is more than 30 times per minute at rest, or the oxygen saturation of the patient is
below 93% without oxygen, or the multiple pulmonary lobes of patients were involved with
more than 50% progress in 48 hours, the corticosteroid therapy and gamma globulin therapy

were given to the patients. The probiotics therapy was performed in most cases. Antibiotics

https://mc.manuscriptcentral.com/bmj
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(oral and intravenous) were administered if the fever lasted longer than 7 days or CRP > 30.
Suspected patients have no access to hospital discharge or discontinuation of isolation until

2019-nCoV clearance.

Statistical analysis

Since Huang et al.” have shown that patients would get worse on the 10 day after onset, we
compared the whole cohort with the ones with the course of longer than 10 days. Continuous
variables were summarized as either means and standard deviations or medians with
interquartile ranges. For categorical variables, the percentages of patients in each category

were calculated. All analyses were done with SPSS software, version 22.0

Results

Epidemiologic characteristics

By Jan 23, 2020, the clinical data of 62 patients identified as laboratory-confirmed
2019-nCoV infection were collected in Zhejiang. Twenty-five (40.3%) of the
2019-nCoV-infected patients were aged 19-40 years, and 33 (53.2%) were aged 41-65 years,
2 (3.2%) were children and 2 (3.2%) were elderly. The median age of the patients was 41
years (IQR 32-52; table 1). In our cohort of the 62 patients as of January 23, more than half
of the infected patients were men (36 [58.1%]); no patients had a history of Huanan seafood
market exposure, all patients (62/62) had exposure to confirmed 2019-nCoV infected patients.
Among 62 patients, 23(37.1%) patients had long term residence in Wuhan. Other 39(62.9%)

patients had short term trip to Wuhan before onset. These patients who had short term trip to

https://mc.manuscriptcentral.com/bmj
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Wuhan were concluded to calculate the incubation period. At the same time, we selected the
patients (n=33) with course longer than 10 days. Among these patients, 10 (30.3%) of the
2019-nCoV-infected patients were aged 19-40 years, and 22 (66.7%) were aged 41-65 years,

and 1 (3%) were elderly. The median age of the patients was 45 years (IQR 37-54.5; table 1).

Clinical features
Among the group of 62 patients, one third of patients had underlying diseases (20 [32.3%]),
including liver disease (7 [11.3%]), hypertension (5 [8.1%]), chronic obstructive pulmonary
disease diabetes (1 [1.6%]), renal diseases (1 [1.6%]) and cardiovascular disease (1 [1.6%]).
More than one third were found to be associated with familial clusters (21 [33.9%]). At the
same time, we selected the patients (n=33) with course longer than 10 days. More than one
third patients had underlying diseases (13 [39.4%]), including liver disease (4 [12.1%)]),
hypertension (4 [12.1%]), chronic obstructive pulmonary disease diabetes (1 [3%]), and
cardiovascular disease (1 [1.6%]). Less than one third were found to be associated with
familial clusters (21 [33.9%]).

Among the group of 62 patients, we found that the median time of incubation period
from exposure was 4 days (IQR 3-5). The median time from onset of symptoms to first
hospital admission was 2 days (IQR 1-4.3). The most common symptoms at onset of illness

were fever (48 [77.4 %]), cough (50 [80.6%]), expectoration (35 [56.5%]), headache (21

[33.9%]), myalgia or fatigue (32 [51.6%]), diarrhoea (3 [8.1%]), and hemoptysis (2 [3.2%)]).

Only 2 patients (2 [3.2%]) developed shortness of breath. Among those patients who have

disease course over 10 days. We found that the median time of incubation period from

https://mc.manuscriptcentral.com/bmj
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exposure was 3 days (IQR 3-4). The median time from onset of symptoms to first hospital
admission was 6.5 days (IQR 5.0-9.0). The most common symptoms at onset of illness were
cough (27 [81.8 %]), fever (26 [78.8%]), expectoration (19 [57.6%]), myalgia or fatigue (19
[57.6%]) , headache (15 [45.5%]), diarrhea (3 [9.1%]), and hemoptysis (2 [6.1%]). Only 1
patient (1 [3.0%]) developed shortness of breath.

On admission, among the group of 62 patients, the blood counts of patients showed
leucopenia (white blood cell count less than 4 x 10%L; 19 [30.6%]) and lymphopenia
(lymphocyte count <1.0 x 10°/L; 26 [41.9%]; table 2). The D-dimer level were higher
(median D-dimer level 0.2 mg/L [IQR 0.2-0.5]). Levels of aspartate aminotransferase
increased in 10 patients (16.1%). Most patients had normal serum levels of procalcitonin
(procalcitonin <0.1 ng/mL; 55 [88.7%] patients). Abnormalities in chest CT images or X ray
were detected among all patients. Of the 62 patients, 52 (83.9%) had bilateral involvement
(table 2). The typical findings of chest CT images of infection patients on admission were
bilateral or multiple lobular or subsegmental areas of consolidation or bilateral ground-glass
opacity (Figure 1). Only 1 patient didn’t have pneumonia. Among the 62 patients, only 1
patient transferred to intensive care unit for acute respiratory distress syndrome and received
mechanical ventilation (Table 3). Of all the patients, 88.7% (55/62) received antiviral therapy,
45.2% (28/62) were administered with empirical antibiotic treatment. Besides, 25.8% (16/62)
patients were given systematic corticosteroids and gamma globulin therapy. One (1.6%)
patients have been discharged and no patients died up to now. Fitness for discharge was
based on abatement of fever for at least 3 days, with improvement of chest radiographic

evidence and viral clearance in respiratory samples from lower respiratory tract.

https://mc.manuscriptcentral.com/bmj
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Discussion

As of January 27, 2020, more than 2000 laboratory-confirmed 2019-nCoV infections were
reported in China.'? The number of infections is increasing quickly. It is possible that a larger
number of patients with infections were not diagnosed because their symptoms were less
severe and the infection has a period of incubation. Thousands of suspected patients might be
diagnosed in the next few days. The clinical features of 2019-nCoV cases in Wuhan were not
same as that in other areas in China. According to our data, none of the infection cases in
Zhejiang had ever been exposed to the Huanan seafood marker, all the patients were infected
by human transmission. In addition, there are a large part of family clusters in Zhejiang
infected cases, which is consistent with Professor Yuan's article and more effectively proves
the view of human to human transmission.!® This would stress on the importance of air
prevention.

The large part of Zhejiang patients were male patients, but the age range is larger, as
the 2019-nCoV also infected children and the elderly.” There is not much difference between
the initial clinical symptoms of the Zhejiang cases and those in Wuhan. But most of the
patients in Zhejiang Province are of mild to moderate symptoms, and only a small part of
them have dyspnea. Only one patient developed to acute respiratory distress syndrome and
admitted to the ICU. From the laboratory test indicators, the illness of the second-generation
of patients are also mild. In particular, there were less patients with abnormal renal function,
lactate dehydrogenase and procalcitonin. Through media and national advocacy, the patients
with fever, cough, expectoration and other upper respiratory symptoms were asked to go to

10
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hospital at an earlier stage. Even those with the contact with other patients or suspected
patients were asked to go to hospital. We selected some patients with a course of more than
10 days for analysis. However, after comparing the clinical features of our patient (with
course longer than 10 days) with Wuhan patients, we found that the secondary-generation
cases in Zhejiang Province are less severe than the primary cases in Wuhan® (Table 4). This
phenomenon had also appeared in during the transmission of MERS-CoV. The global case
mortality of MERS-CoV was about 40%, while the mortality of second generation of
MERS-CoV was about 20%.!3:14

There was not much differences in the antivirus therapy between Zhejiang and Wuhan.
However, the antibiotic treatment usage rate and corticosteroid usage rate were different.
Less than half patients received antibiotic therapy in Zhejiang Province. Whether the use of
antibiotics and steroids affects the prognosis of patients remains unknown. Till now, we have
no death patient in Zhejiang province and one patient has recovered after 7 days of treatment
in hospital.

Given that most infections in Zhejiang were secondary-generation infections, our
finding will provide valuable information to understand the clinical features of the
increasingly second-generation and later-generation patients. The clinical characteristics of
our study population can represent most of the patient’s infection since January 2020. Many
proposals should be administrated by the government, such as sealing off the city from all
outside contact of Wuhan; forbidding gathering of more than 100 persons; efficient daily
public education of 2019-nCoV precaution; encouraging people to cancel the traditional
family gathering during Chinese Lunar New Year and extending the New Year holiday to

11
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prevent large-scale spreading.

Our study has several limitations. Firstly, there are only 62 cases were included in our
study. During the period of data collection, a large number of patients showed up So we just
collected most but not all of the patients with laboratory confirmed illness in Zhejiang
Province in that time. Secondly, the patients were only from Zhejiang province which may
not be able to fully reveal the clinical features of secondary infection patients. Thirdly, at the
time of submission of the manuscript, most patients were still not discharged, so we were
unable to estimate either the case fatality rate or predictors of fatality. Moreover, the course
of some of our patients may be shorter than 10 days of observation period, which may cause
the bias of clinical observation characteristics.

In conclusion, 2019-nCoV was easily transmitted from human to human At present, the
symptoms of secondary-generation patients are relatively mild. At present, there is no
effective drug treatment and vaccine. It is still necessary to strengthen virus monitoring in

time and to develop drugs and vaccines for 2019-nCoV as soon as possible.
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Patients with course

Characteristics All patients (n= 62) longer than 10 days
(n=33)
Age yr 41 (32-52) 45 (37-54.5)
18 and younger 2(3.2) 0(0)
19-40 25 (40.3) 10 (30.3)
41-65 33 (53.2) 22 (66.7)
66 and above 2(3.2) 1(3.0)
Sex
Men 36 (58.1) 19 (57.6)
Women 27 (43.5) 14 (42.4)
Coexisting condition
Any 20 (32.3) 13 (39.4)
Hypertension 5(8.1) 4(12.1)
Diabetes 1(1.6) 1(3.0)
Chronic obstructive pulmonary
1(1.6) 1 (3.0)
disease
Cerebrovascular disease 1(1.6) 1(3.0)
Renal diseases 1(1.6) 0(0)
Liver disease 7(11.3) 4(12.1)
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Familial cluster 21 (33.9) 9(27.3)

signs and symptoms

oNOYTULT D WN =

9 Fever 48 (77.4) 26 (78.8)
12 Highest temperature ('C)

<373 14 (22.6) 9(27.3)
17 37.3-38.0 22 (35.5) 10 (30.3)
20 38.01-39.0 18 (29.0) 9(27.3)
22 >39.0 8 (12.9) 5(15.2)
25 Cough 50 (80.6) 27 (81.8)
Myalgia or fatigue 32 (51.6) 19 (57.6)
30 Expectoration 35 (56.5) 19 (57.6)
33 Hemoptysis 32 (3.2) 2(6.1)
35 Headache 21 (33.9) 15 (45.5)
38 Diarrhoea 3(8.1) 3(9.1)
Incubation period 4 (3-5) 3.0 (3.0-4.0)
43 Respiratory rate >24 breaths per min 2 (3.2) 1(3.0)

46 Duration from illness onset to first

47 2 (1-4.3) 6.5 (5.0-9.0)
48 admission

51 335  Data are median (IQR) or n/N (%), where N is the total number of patients with available data.
336
56 337

59 338

https://mc.manuscriptcentral.com/bmj



oNOYTULT D WN =

339
340  hospital

341

BMJ

Page 18 of 23

Table 2: Laboratory findings and chest radiographs of patients infected with 2019-nCoV on admission to

All patients (n= 62)

Patients with course longer

than 10 days (n=33)

White blood cell count, x109/L

<4

4-10

>10

Neutrophil count

Lymphocyte count

<1.0

=1.0

Haemoglobin, g/

Platelet count,

<100

=100

D-dimer, mg/L

Alanine aminotansferase, U/L

Aspartate aminotansferase, U/L

<40

=40

4.7 (3.5-5.8)

19 (30.6)

42 (67.7)

1(1.6)

2.9 (2.0-3.7)

1.0 (0.8-1.5)

26 (41.9)

36 (58.1)

137.0 (128.8-152.3)

176.0 (135.8-215.5)

3(4.8)

59 (95.2)

0.2 (0.2-0.5)

22 (14-34)

26 (20-32)

52 (83.9)

10 (16.1)

https://mc.manuscriptcentral.com/bmj

4.5(3.1-6.1)

13 (39.4)

20 (60.6)

0 (0)

2.8(1.7-3.9)

1.0 (0.7-1.4)

15 (45.5)

18 (54.5)

137.5 (129.0-149.5)

172.5 (128.8-202.8)

3(9.1)

30 (90.9)

0.2 (0.2-0.6)

22.5(13.6-35.1)

27.5 (18.5-34.7)

28 (84.8)

5(15.2)

18
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342

343

344

345

346

Potassium, mmol/L

Sodium, mmol/L

Creatine, umol/L

=133

>133

Creatine kinase, U/L

=185

>185

Lactate dehydrogenase, U/L

=245

>245

Procalcitonin, ng/mL

<0.1

=0.1

Bilateral involvement of chest

radiographs

Pneumonia

BMJ

3.7(3.5-3.9)

139 (127-141)

72.0 (61.0-84.0)

59 (95.2)

3 (4.8)

69.0 (40.5-101.0)

57 (91.9)

5(8.1)

205.0 (184.0-260.5)

45 (72.6)

17 (27.4)

0.04 (0.03-0.06)

55 (88.7)

7(11.3)

52 (83.9)

61 (98.4)

3.6 (3.5-3.9)

138.6 (136.9-140.6)

71.5 (61.0-82.2)

33 (100)

0 (0)

60.0 (40.0-106.8)

31(93.9)

2(6.1)

233.5(198.0-312.3)

19 (57.6)

14 (42.4)

0.4 (0.035-0.06)

31(93.9)

2(6.1)

32 (97.0)

33 (100)

Data are median (IQR) or n/N (%), where N is the total number of patients with available data.
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347  Table 3. Treatments and outcomes of patients infected with 2019-nCoV

All patients (n=

Patients with course

62) longer than 10 days (n=33)
Admission to Intensive Care Unit 1(1.6) 1(3.0)
Acute respiratory distress syndrome 1(1.6) 1(3.0)
Treatment
Antiviral therapy 55 (88.7) 31(93.9)
Antibiotic therapy 28 (45.2) 16 (48.5)
Corticosteroid and gamma globulin
16 (25.8) 11 (33.3)
therapy
Prognosis
Hospitalization 61 (98.4) 32 (97.0)
Discharge 1(1.6) 1(3.0)
Death 0 0

348

349  Data are median (IQR) or n/N (%), where N is the total number of patients with available data.

350

351

352

353

354

355
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Table 4 The compare of the clinical features between our with NO ICU care patients reported by Bin Cao

NO ICU care Patients with course
All patients
Characteristics patients longer than 10 days
(n=62)
(n=28) (n=33)
Fever 27(96%) 48 (77.4) 26 (78.8)
Highest temperature
<373 1(4.0) 14 (22.6) 9(27.3)
37.3-38.0 5(18.0) 22 (35.5) 10 (30.3)
38.01-39.0 11(39.0) 18 (29.0) 9(27.3)
>39.0 11(39.0) 8(12.9) 5(15.2)
Respiratory rate >24
breaths per min 4(14.0) 2(3.2) 1(3.0)
Bilateral involvement of
chest radiographs 27(96%) 52 (83.9) 32 (97.0)
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Figure 1: Transverse chest CT images of the patient. Transverse chest CT images from a
32-year-old man showing ground-glass opacity and consolidation of lower lobe of right lung

near the pleura on day 1 after symptom onset (A), and bilateral ground-glass opacity and

consolidation on day 7 after symptom onset (B).
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oNOYTULT D WN =

45 Transverse chest CT images of the patient. Transverse chest CT images from a 32-year-old man showing
46 ground-glass opacity and consolidation of lower lobe of right lung near the pleura on day 1 after symptom
47 onset (A), and bilateral ground-glass opacity and consolidation on day 7 after symptom onset (B).
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