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Abstract

Limited data are available for clinical characteristics of patients with coronavirus disease

2019 (COVID-19) outside Wuhan. This study aimed to describe the clinical characteristics

of COVID-19 and identify the risk factors for severe illness of COVID-19 in Jiangsu province,

China. Clinical data of hospitalized COVID-19 patients were retrospectively collected in 8

hospitals from 8 cities of Jiangsu province, China. Clinical findings of COVID-19 patients

were described and risk factors for severe illness of COVID-19 were analyzed. By Feb 10,

2020, 202 hospitalized patients with COVID-19 were enrolled. The median age of patients

was 44.0 years (interquartile range, 33.0–54.0). 55 (27.2%) patients had comorbidities. At

the onset of illness, the common symptoms were fever (156 [77.2%]) and cough (120

[59.4%]). 66 (32.7%) patients had lymphopenia. 193 (95.5%) patients had abnormal radio-

logical findings. 11 (5.4%) patients were admitted to the intensive care unit and none of the

patients died. 23 (11.4%) patients had severe illness. Severe illness of COVID-19 was inde-

pendently associated with body mass index (BMI)� 28 kg/m2 (odds ratio [OR], 9.219; 95%

confidence interval [CI], 2.731 to 31.126; P<0.001) and a known history of type 2 diabetes

PLOS NEGLECTED TROPICAL DISEASES

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008280 May 8, 2020 1 / 14

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Huang R, Zhu L, Xue L, Liu L, Yan X,

Wang J, et al. (2020) Clinical findings of patients

with coronavirus disease 2019 in Jiangsu province,

China: A retrospective, multi-center study. PLoS

Negl Trop Dis 14(5): e0008280. https://doi.org/

10.1371/journal.pntd.0008280

Editor: Helton da Costa Santiago, Universidade

Federal de Minas Gerais, BRAZIL

Received: March 29, 2020

Accepted: April 8, 2020

Published: May 8, 2020

Copyright: © 2020 Huang et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: All relevant data are

within the manuscript and its Supporting

Information files.

Funding: This study was supported by the

Fundamental Research Funds for the Central

Universities (No. 14380459). The funders had no

role in study design, data collection and analysis,

decision to publish, or preparation of the

manuscript.

Competing interests: The authors have declared

that no competing interests exist.

http://orcid.org/0000-0002-0953-5912
http://orcid.org/0000-0002-1657-010X
https://doi.org/10.1371/journal.pntd.0008280
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0008280&domain=pdf&date_stamp=2020-05-20
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0008280&domain=pdf&date_stamp=2020-05-20
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0008280&domain=pdf&date_stamp=2020-05-20
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0008280&domain=pdf&date_stamp=2020-05-20
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0008280&domain=pdf&date_stamp=2020-05-20
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0008280&domain=pdf&date_stamp=2020-05-20
https://doi.org/10.1371/journal.pntd.0008280
https://doi.org/10.1371/journal.pntd.0008280
http://creativecommons.org/licenses/by/4.0/


(OR, 4.326; 95% CI, 1.059 to 17.668; P = 0.041). In this case series in Jiangsu Province,

COVID-19 patients had less severe symptoms and had better outcomes than the initial

COVID-19 patients in Wuhan. The BMI� 28 kg/m2 and a known history of type 2 diabetes

were independent risk factors of severe illness in patients with COVID-19.

Author summary

We reported the epidemiology, clinical laboratory, radiological characteristics, treatment,

and clinical outcomes of 202 confirmed cases of COVID-19 in 8 hospitals from 8 cities of

Jiangsu province, China. In this case series in Jiangsu Province, COVID-19 patients had

less severe symptoms and had better outcomes than the initial COVID-19 patients in

Wuhan. The BMI� 28 kg/m2 and a known history of type 2 diabetes were independent

risk factors of severe illness in patients with COVID-19. Sustained intensive control efforts

remain urgently needed to minimize the risk of COVID-19.

Introduction

During December 2019, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

emerged in Wuhan, China and spread among humans in China and other countries [1,2].

Global attention was soon focused on this virus due to the rapidly increasing number of con-

firmed cases [3]. SARS-CoV-2 infection may result in severe and even fatal respiratory diseases

[4]. As of March 13, 2020, 132,536 confirmed cases have been reported in 123 countries with

4,947 deaths [5]. Despite the rapid spread of the disease worldwide, the clinical characteristics

of coronavirus disease 2019 (COVID-19) remain largely unclear. Furthermore, there are no

directly antiviral drugs for COVID-19.

Several studies have reported the clinical characteristics of COVID-19 patients who were

hospitalized in Wuhan (the outbreak center of the infection) [4,6,7]. Huang et al. first reported

41 cases of COVID-19 and most patients had a history of exposure to Huanan Seafood Market

in Wuhan [6]. Fever and cough were the most common symptoms [6]. 13 (32%) patients were

admitted to an intensive care unit (ICU) due to the severity of disease and six (15%) patients

died [6]. Chen et al. conducted a retrospective, single-center study which included 99 con-

firmed cases of COVID-19 in Wuhan and found that the virus was more likely to infect older

men with comorbidities, and the mortality rate was as high as 11% [4]. Another single-center

study which analyzed 138 hospitalized patients with confirmed COVID-19 in Wuhan, found

that 26% of patients received ICU care and the mortality rate was only 4.3% [7].

Although several studies have reported the clinical manifestations and short-term prognosis

of COVID-19, the source of cases in majority of these studies was from a single center in

Wuhan. The characteristics of the disease and risk factors of severe illness among inpatients in

other parts of China outside Wuhan were still lacking. Chang et al. reported early clinical fea-

tures of 13 patients with confirmed COVID-19 who were admitted to hospitals in Beijing,

China [8]. In their study, all the patients recovered indicating milder clinical presentation

caused by infections [8]. However, the sample size was very small with only inclusion of 13

patients and the study was limited by the lack of detailed data since patients were transferred

to the designated hospitals after diagnosis [8]. Xu et al. summarized the clinical characteristics

of 62 patients in Zhejiang province, which revealed that the symptoms of patients were rela-

tively mild [9]. However, only 62 patients were included in the study and risk factors for severe

PLOS NEGLECTED TROPICAL DISEASES Clinical findings of COVID-19 patients in Jiangsu

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008280 May 8, 2020 2 / 14

https://doi.org/10.1371/journal.pntd.0008280


illness could not be analyzed due to the limitation of sample size [9]. Nevertheless, these stud-

ies provide important evidence that the clinical characteristics of patients outside Wuhan may

differ from those initially reported in Wuhan.

In this multi-center study, we aimed to describe the clinical characteristics of COVID-19

and to identify the risk factors of severe illness among inpatients with confirmed COVID-19 in

Jiangsu province, which is located in the east of China.

Methods

Population

This multi-center study retrospectively recruited 202 confirmed COVID-19 patients from 8

designated hospitals in 8 cities of Jiangsu province, China (Affiliated Hospital of Xuzhou Med-

ical University [27 cases]; The Affiliated Hospital of Kangda College of Nanjing Medical Uni-

versity, The First People’s Hospital of Lianyungang [11 cases]; Infectious Disease Hospital of

Suqian [11 cases]; Huai’an No. 4 People’s Hospital [41 cases]; Yancheng Second People’s Hos-

pital [12 cases]; The Third People’s Hospital of Yangzhou [15 cases]; The Third People’s Hos-

pital of Changzhou [28 cases] and The Affiliated Infectious Diseases Hospital of Soochow

University [57 cases]) (Fig 1).

Data of the confirmed COVID-19 patients were collected from January 22, 2020 to Febru-

ary 10, 2020. The 8 designated hospitals are responsible for the treatment of COVID-19

Fig 1. Geographical distribution of enrolled cases of coronavirus disease 2019 in Jiangsu, China.

https://doi.org/10.1371/journal.pntd.0008280.g001
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patients in Jiangsu province, China, assigned by the Chinese government. All confirmed

patients were diagnosed based on the criterion of World Health Organization (WHO) interim

guidance [10]. The study was approved by the institutional ethics board of these hospitals,

with a waiver of informed consent.

Procedures

All the medical records of confirmed cases were reviewed by more than two health care work-

ers in each medical center. The data of epidemiology, clinical laboratory, radiology, treatment,

and prognosis were collected from medical records. The demographic characteristics, comor-

bidities, exposure history, symptoms, signs, laboratory data, radiological data, treatment data,

and outcomes were collected. All data were entered into a computerized database for further

analysis. Different researchers preformed the cross check of the data to avoid errors. Unclear

information was further clarified by directly contacting the specific clinicians who were

responsible for the patients. The diagnostic criteria of acute respiratory distress syndrome

(ARDS), acute cardiac injury, acute renal injury and acute liver injury were based on the corre-

sponding guidelines [11–14]. Additionally, treatment medication and outcomes of the

enrolled cases were also collected based on the medical records. The criteria for discharge was

based on the guidelines for the diagnosis and treatment of novel coronavirus infection by the

Chinese National Health Commission (Trial Version 5) [15]. Patients were grouped into

severe and non-severe COVID-19 according to the same guidelines [15].

Laboratory and radiological information

All patients were confirmed by throat swab sample obtained from the upper respiratory tract

and detected by a real-time reverse transcriptase polymerase chain reaction (RT-PCR) in

accordance with the protocol by the World Health Organization [16].The positive throat swab

samples were confirmed by both hospitals and local centers for disease control and prevention.

These routine laboratory tests were detected according to the state of disease, including blood

routine tests, liver function, renal function, coagulation function, inflammatory biomarkers

and myocardial enzymes. Radiological assessments including chest X-ray or chest computed

tomography (CT) were performed for each patient.

Statistical analysis

Continuous variables were described as medians (interquartile range (IQR)), and categorical

variables were presented as the counts and percentages. Continuous variables were compared

by the independent group t tests (normal distribution) and Mann-Whitney U (non-normal

distribution). Categorical variables were compared by Chi-square or Fisher exact test. The risk

factors for severe illness were analyzed by binary logistic regression. Variables having P values

<0.05 in the univariate analysis were further used for a multivariate logistic regression analy-

sis. P<0.05 was regarded to be statistically significant. The data analysis was performed by

SPSS version 22.0 software (SPSS Inc., Chicago, IL, United States). Distribution map was plot-

ted by QGIS version 3.10.2 (QGIS Development Team, Open Source Geospatial Foundation

Project).

Results

Demographic and epidemiologic characteristics

A total of 202 admitted patients who were identified as COVID-19 were included in the study.

The median age of the patients was 44.0 (IQR 33.0–54.0) years (Table 1). Six (3.0%) patients
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were children or adolescents. About half (57.4%) of patients were men. The median body mass

index (BMI) was 24.4 kg/m2. Fifty-five (27.2%) patients had at least one underlying disease

including hypertension (29 [14.4%]), type 2 diabetes (19 [9.4%]), chronic lung diseases (7

[3.5%]), chronic liver diseases (4 [2.0%]), cardiovascular diseases (5 [2.5%]), cerebrovascular

diseases (3 [1.5%]), and malignant tumors (2 [1.0%]).

Although only 3 (1.5%) patients had direct exposure to Huanan Seafood Market, 84

(41.6%) patients visited Hubei province and 92 (45.5%) patients had contact with people who

visited Hubei province after the onset of the COVID-19 epidemic. 98 (48.5%) patients had

known contact with suspected or confirmed cases. However, 32 (15.8%) patients did not report

any known contact with Hubei. The median time from symptom onset to admission was 5.0

days (IQR 2.0–7.0 days).

Table 1. Demographic and epidemiologic characteristics of patients with coronavirus disease 2019.

Variables (n [%] or median [IQR]) All patients (n = 202) Non-severe patients (n = 179) Severe patients (n = 23) P value

Age (yr) 44.0 (33.0, 54.0) 44.0 (33.0, 53.0) 49.0 (35.0, 59.0) 0.066

Age range 0.185

�30 36 (17.8) 35 (19.6) 1 (4.3)

31–40 50 (24.8) 43 (24.0) 7 (30.4)

41–50 53 (26.2) 49 (27.4) 4 (17.4)

51–60 37 (18.3) 31 (17.3) 6 (26.1)

�61 26 (12.9) 21 (11.7) 5 (21.7)

Gender 0.089

Male 116 (57.4) 99 (55.3) 17 (73.9)

Female 86 (42.6) 80 (44.7) 6 (26.1)

BMI (kg/m2) a 24.4 (22.3, 26.4) 24.2 (22.1, 26.1) 26.4 (23.7, 29.5) 0.004

BMI range a <0.001

<28 148 (86.0) 138 (89.6) 10 (55.6)

�28 24 (14.0) 16 (10.4) 8 (44.4)

Comorbidities

Any comorbidity 55 (27.2) 46 (25.7) 9 (39.1) 0.173

Hypertension 29 (14.4) 27 (15.1) 2 (8.7) 0.411

Type 2 diabetes 19 (9.4) 11 (6.1) 8 (34.8) <0.001

Chronic lung diseases 7 (3.5) 6 (3.3) 1 (4.3) 0.806

Chronic liver diseases 4 (2.0) 4 (2.2) 0 (0) 0.469

Cardiovascular diseases 5 (2.5) 4 (2.2) 1 (4.3) 0.539

Cerebrovascular diseases 3 (1.5) 2 (1.1) 1 (4.3) 0.228

Malignant tumors 2 (1.0) 2 (1.1) 0 (0) 0.610

Smoking history 16 (7.9) 14 (7.8) 2 (8.7) 0.884

Exposure history b

Contact with suspected or confirmed patient 98 (48.5) 92 (51.4) 6 (26.1) 0.022

Contacted with people from Wuhan or non-Wuhan areas of Hubei

province

92 (45.5) 79 (44.1) 13 (56.5) 0.261

Visited Wuhan or non-Wuhan areas of Hubei province 84 (41.6) 73 (40.8) 11 (47.8) 0.519

Direct exposure to Huanan Seafood Market 3 (1.5) 3 (1.7) 0 (0) 0.532

No contact with Wuhan or non-Wuhan areas of Hubei Province 32 (15.8) 29 (16.2) 3 (13.0) 0.696

Time from symptom onset to admission (days) 5.0 (2.0, 7.0) 5.0 (2.0, 7.0) 5.0 (3.0, 9.0) 0.394

a Available for 172 patients: 154 non-severe patients and 18 severe patients.
b Within two weeks of symptom onset.

IQR, interquartile range; BMI, body mass index.

https://doi.org/10.1371/journal.pntd.0008280.t001
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23 (11.4%) of the patients developed severe illness in our study. The age of severe patients

was comparable with non-severe patients (median age 49.0 yr vs. 44.0 yr, P = 0.066) and the

BMI index of severe patients was higher than non-severe patients (median BMI, 26.4 kg/m2 vs.

24.2 kg/m2, P = 0.004). Nearly half (44.4%) of the severe patients were obese (BMI� 28 kg/

m2) compared to only 10.4% of the non-severe patients. Furthermore, more severe patients

had history of type 2 diabetes (34.8% vs. 6.1%, P<0.001). More non-severe patients contacted

with suspected or confirmed patients than severe patients (51.4% vs. 26.1%, P = 0.022).

Clinical features and laboratory abnormalities

The most common symptoms at onset of illness were fever (156 [77.2%]), cough (120

[59.4%]), followed by fatigue (44 [21.8%]), sore throat (24 [11.9%]), muscle ache (21 [10.4%]),

shortness of breath (19 [9.4%]), diarrhea (13 [6.4%]), and headache (12 [5.9%]) (Table 2).

The blood counts of patients on admission showed leukopenia (57 [28.2%]) and lymphope-

nia (66 [32.7%]). 87 (65.9%) of 132 patients had normal serum levels of procalcitonin on

admission. 55 (38.2%) of 144 patients had increased serum C-reactive protein level (CRP,�10

mg/L). Very few patients (1.9%) had elevated cardiac troponin I (cTnI) (Table 2).

Compared to non-severe patients, severe patients presented higher percentage of shortness

of breath (7.3% vs. 26.1%, P = 0.004), lower lymphocytes (median 0.8 ×109/L vs. 1.2×109/L,

P<0.001) and albumin (ALB) levels (median 38.1 g/L vs. 41.1 g/L, P = 0.002). However, pro-

thrombin time was not significantly different between severe patients (median 12.3 s) and

non-severe patients (median 12.8 s, P = 0.089). The proportion of patients with CRP < 10mg/

L, 10-50mg/L, and� 50mg/L were 40.0%, 30.0%, and 30.0% in severe patients, while patients

with CRP < 10mg/L, 10-50mg/L, and� 50mg/L account for 65.3%, 30.6%, and 4.0% in non-

severe patients, respectively. More patients showed elevated CRP in severe patients than non-

severe patients (P<0.001). Furthermore, severe patients had higher fasting blood glucose

(median 6.5 mmol/L) as compared with non-severe patients (median 5.7 mmol/L, P = 0.009).

On admission, abnormalities of chest CT examinations were detected in 193 (95.5%)

patients. Out of 193 patients, 158 (78.2%) had bilateral involvement, and 149 (73.8%) had

ground glass opacity (Table 2). Bilateral pneumonia was more commonly observed in severe

patients (95.7%) than non-severe patients (76.0%, P = 0.031). Representative chest CT findings

for a 30-year-old man on admission to the hospital were shown in Fig 2. Bilateral ground-glass

opacities were observed in both lungs on admission (Fig 2).

Complications, treatment and outcomes

Oxygen therapy was required in 109 (54.0%) patients and non-invasive mechanical ventilation

was required in 9 (4.5%) patients. None of the patients required intubation and invasive

mechanical ventilation. 196 (97.0%) patients received antiviral therapy (lopinavir/ritonavir,

89.1%; interferon α-2b, 59.9%; arbidol, 29.2%; oseltamivir, 15.8%). 149 (73.8%) patients were

administered with empirical antibiotic treatment. Additionally, sixty-four (31.7%) patients

were given corticosteroids and 31 (15.3%) patients were given gamma globulin. Common

complications included respiratory failure (9 [4.5%] patients), ARDS (2 [1.0%] patients), and

shock (1 [0.5%] patients) (Table 3). By February 10, 2020, 37 (18.3%) of 202 patients have been

discharged, and 165 (81.7%) patients remained hospitalized. 11 patients were admitted to the

ICU. However, no patient was deceased in our study.

Compared with non-severe patients, more severe patients received oxygen therapy (48.0%

vs. 100.0%, P<0.001) and antibiotic therapy (71.5% vs. 91.3%, P = 0.042). Most of the severe

patients received corticosteroid (78.3% vs. 25.7%, P<0.001) and more severe patients were

treated with gamma globulin (43.5% vs. 11.7%, P<0.001). Regarding patients with severe
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Table 2. Clinical characteristics and laboratory findings of patients with coronavirus disease 2019.

Variables (n [%] or median [IQR]) All patients

(n = 202)

Non-severe patients (n = 179) Severe patients (n = 23) P value

Onset symptoms

Fever 156 (77.2) 136 (76.0) 20 (87.0) 0.237

Cough 120 (59.4) 103 (57.5) 17 (73.9) 0.132

Fatigue 44 (21.8) 37 (20.7) 7 (30.4) 0.286

Sore throat 24 (11.9) 20 (11.1) 4 (17.4) 0.386

Muscle ache 21 (10.4) 18 (10.1) 3 (13.0) 0.659

Shortness of breath 19 (9.4) 13 (7.3) 6 (26.1) 0.004

Diarrhea 13 (6.4) 13 (7.3) 0 (0) 0.182

Headache 12 (5.9) 12 (6.7) 0 (0) 0.200

Rhinorrhoea 6 (3.0) 6 (3.4) 0 (0) 0.373

Vomiting 4 (2.0) 3 (1.7) 1 (4.3) 0.387

Laboratory parameters

WBC (×109/L)

4.5 (3.8, 5.7) 4.5 (3.7, 5.4) 5.6 (4.0, 6.9) 0.013

WBC range 0.809

No decreased 145 (71.8) 128 (71.5) 17 (73.9)

Decreased 57 (28.2) 51 (28.5) 6 (26.1)

Neutrophils (×109/L) 2.8 (2.1, 3.8) 2.8 (2.1, 3.6) 4.5 (2.8, 5.9) <0.001

Neutrophil range 0.388

No decreased 162 (80.2) 142 (79.3) 20 (87.0)

Decreased 40 (19.8) 37 (20.7) 3 (13.0)

Lymphocyte (×109/L) 1.1 (0.8, 1.6) 1.2 (0.9, 1.6) 0.8 (0.5, 1.0) <0.001

Lymphocyte range 0.100

No decreased 136 (67.4) 124 (69.3) 12 (52.2)

Decreased 66 (32.7) 55 (30.7) 11 (47.8)

Hb (g/L) 140.0 (128.0, 152.0) 140.0 (129.0, 153.0) 140.0 (127.0, 147.0) 0.628

PLT (×109/L) 172.0 (133.5, 226.3) 172.0 (134.0, 228.0) 174.0 (132.0, 196.0) 0.562

Tbil (μmol/L) 9.9 (7.0, 14.0) 9.9 (6.8, 14.0) 9.8 (7.1, 15.4) 0.768

ALT (U/L) 25.0 (19.0, 35.0) 25.0 (18.0, 35.0) 31.0 (24.5, 51.0) 0.009

LDH (U/L) 236.5 (175.8, 370.3) 226.0 (173.6, 357.0) 368.5 (247.5, 638.0) <0.001

ALB (g/L) 40.9 (38.0, 44.3) 41.1 (38.0, 44.5) 38.1 (33.7, 41.4) 0.002

GLB (g/L) 28.4 (25.0, 31.2) 28.5 (24.9, 31.2) 28.0 (26.3, 33.1) 0.492

Cr (μmol/L) 66.1 (54.9, 78.0) 64.0 (54.2, 76.4) 79.1 (69.0, 86.4) 0.005

Glu (mmol/L) 5.7 (5.1, 6.7) 5.7 (5.1, 6.6) 6.5 (5.5, 8.0) 0.009

Na (mmol/L) 139.0 (136.0, 141.0) 139.0 (136.1, 141.2) 137.7 (134.8, 141.0) 0.447

K (mmol/L) 4.0 (3.7, 4.4) 4.0 (3.7, 4.4) 3.9 (3.7, 4.4) 0.512

PT (s) 12.8 (12.0, 13.4) 12.8 (12.1, 13.4) 12.3 (11.7, 13.0) 0.089

PCT (ng/ml) a 0.059

<0.05 87 (65.9) 78 (69.0) 9 (47.4)

0.05–0.1 30 (22.7) 25 (22.1) 5 (26.3)

�0.1 15 (11.4) 10 (8.8) 5 (26.3)

CRP (mg/L) b <0.001

<10 89 (61.8) 81 (65.3) 8 (40.0)

10–50 44 (30.6) 38 (30.6) 6 (30.0)

�50 11 (7.6) 5 (4.0) 6 (30.0)

cTnI c

No increased 101 (98.1) 87 (97.8) 14 (100.0) 0.571

Increased 2 (1.9) 2 (2.2) 0 (0)

(Continued)
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illness, 11 (47.8%) patients were admitted to the ICU and 9 (39.1%) patients required non-

invasive mechanical ventilation.

Risk factors for severe coronavirus disease 2019

Univariate analysis showed that risk factors for severe illness were obesity (BMI� 28 kg/m2),

presence of type 2 diabetes, lactate dehydrogenase (LDH) > 250 U/L, CRP > 10 mg/L, and

ALB< 35 g/L. However, on multivariate analysis, only the BMI� 28 kg/m2 (odds ratio [OR],

9.219; 95% confidence interval [CI], 2.731 to 31.126; P<0.001) and a known history of diabetes

(OR, 4.326; 95% CI, 1.059 to 17.668; P = 0.041) were the independent risk factors for develop-

ing severe illness (Table 4).

Discussion

Our study provides a comprehensive description of the clinical characteristics of laboratory-

confirmed cases of COVID-19, and the risk factors for severe COVID-19 in 202 cases from 8

designated hospitals in 8 cities of Jiangsu province, China.

Table 2. (Continued)

Variables (n [%] or median [IQR]) All patients

(n = 202)

Non-severe patients (n = 179) Severe patients (n = 23) P value

Radiological findings

Chest CT

No pneumonia 9 (4.5) 9 (5.0) 0 (0) 0.271

Unilateral pneumonia 35 (17.3) 34 (19.0) 1 (4.3) 0.081

Bilateral pneumonia 158 (78.2) 136 (76.0) 22 (95.7) 0.031

Ground glass opacity 149 (73.8) 129 (72.1) 20 (87.0) 0.127

a Available for 132 patients: 113 non-severe patients and 19 severe patients
b Available for 144 patients: 124 non-severe patients and 20 severe patients
c Available for 103 patients: 99 non-severe patients and 14 severe patients

IQR, interquartile range; WBC, white blood cells; Hb, hemoglobin; PLT, platelet; Tbil, total bilirubin; ALT, alanine transaminase; LDH, lactate dehydrogenase; ALB,

albumin; GLB, globulin; CR, creatinine; Glu, glucose; PT, prothrombin time; PCT, procalcitonin; CRP, C-reactive protein; cTnI, cardiac troponin I.

https://doi.org/10.1371/journal.pntd.0008280.t002

Fig 2. Chest computed tomographic (CT) images of a 30-year-old patient with coronavirus disease 2019 on admission. The chest

CT showed bilateral ground-glass opacities in the both lungs.

https://doi.org/10.1371/journal.pntd.0008280.g002
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Consistent with the study by Wang et al., about half of the patients in our study were male

[7]. These data differ from the recent report by Huang et al. and Chen et al. which showed

SARS-CoV-2 is more likely to infect male [4,6]. One possible explanation is that more

COVID-19 patients in the previous report had an exposure history of the Huanan Seafood

Market in Wuhan, and most of patients tended to be male workers [7]. However, only 1.5% of

patients in our study had known contact with Huanan Seafood Market. The median age of the

patients was 44 years and only 12.9% of the patients aged over 60 years. 27.2% of the patients

had chronic comorbidities. Several studies suggested that SARS-CoV-2 is more likely to infect

elder adult males with chronic comorbidities [4,7,17]. However, our study indicated that

patients at a wide age range can be infected by SARS-CoV-2. Recently, Wei et al. even reported

nine infants infected by SARS-CoV-2 [18]. Although 15.8% of the patients did not report any

known contact with Wuhan-related people, the majority of patients in our study were Wuhan-

related which indicated the epidemiology are important for the diagnosis of COVID-19 for

patients outside Wuhan.

Consistent with two recent reports, fever and cough were the common symptoms whereas

other symptoms such as diarrhea were much rare [4,6]. However, our study found that 22.8%

of the patients were afebrile on admission. The percentage of patients with fever was lower

than the previous study which was ranged from 83% to 98.6% [7]. Thus, the afebrile patients

with an epidemiological link of the disease should be also suspected for COVID-19. Compared

with symptoms of non-severe patients, shortness of breath was more common in severe

Table 3. Treatment and short-term outcomes of patients with coronavirus disease 2019.

Treatment and outcome, n (%) All patients (n = 202) Non-severe patients (n = 179) Severe patients (n = 23) P value

Support treatment

Oxygen therapy 109 (54.0) 86 (48.0) 23 (100.0) <0.001

Nasal cannula 105 (52.0) 84 (46.9) 21 (91.3) <0.001

Mask 20 (9.9) 6 (3.4) 14 (60.9) <0.001

Non-invasive mechanical ventilation 9 (4.5) 0 (0) 9 (39.1) <0.001

Invasive mechanical ventilation 0 0 0 -

Treatment

Antiviral therapy 196 (97.0) 173 (96.6) 23 (100.0) 0.373

Atomized inhalation of interferon α-2b 121 (59.9) 113 (63.1) 8 (34.8) 0.009

Lopinavir/ritonavir 180 (89.1) 158 (88.3) 22 (95.7) 0.285

Arbidol 59 (29.2) 48 (26.8) 11 (47.8) 0.037

Oseltamivir 32 (15.8) 27 (15.1) 5 (21.7) 0.411

Antibiotic therapy 149 (73.8) 128 (71.5) 21 (91.3) 0.042

Use of corticosteroid 64 (31.7) 46 (25.7) 18 (78.3) <0.001

Use of gamma globulin 31 (15.3) 21 (11.7) 10 (43.5) <0.001

Outcome

Remained in hospital 165 (81.7) 144 (80.4) 21 (91.3) 0.205

Hospital discharge 37 (18.3) 35 (19.6) 2 (8.7) 0.205

Death 0 (0) 0 (0) 0 (0) -

Respiratory failure 9 (4.5) 0 (0) 9 (39.1) <0.001

ARDS 2 (1.0) 0 (0) 2 (8.7) <0.001

Shock 1 (0.5) 0 (0) 1 (4.3) 0.005

ICU admission 11 (5.4) 0 (0) 11 (47.8) <0.001

Time from symptom onset to mechanical ventilation (days) 9.0 (8.0, 11.0) - 9.0 (8.0, 11.0) -

ARDS, acute respiratory distress syndrome; ICU, intensive care unit

https://doi.org/10.1371/journal.pntd.0008280.t003
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Table 4. Univariate and multivariate analysis of risk factors for severe coronavirus disease 2019.

Variables Univariate Multivariate

OR (95%CI) P-value OR (95%CI) P value

Age (yr)

�60 Reference

>60 2.090 (0.702, 6.218) 0.185

Gender

Female Reference

Male 2.290 (0.863, 6.078) 0.096

BMI (kg/m2)

Non-obesity (<28) Reference

Obesity (�28) 6.900 (2.381, 19.997) <0.001 9.219 (2.731, 31.126) <0.001

Hypertension

No Reference

Yes 0.536 (0.119, 2.420) 0.418

Type 2 diabetes

No Reference

Yes 8.145 (2.842, 23.342) <0.001 4.326 (1.059, 17.668) 0.041

Smoking

No Reference

Yes 1.109 (0.235, 5.223) 0.896

WBC (×109/L)

No decreased Reference

Decreased 0.886 (0.331, 2.374) 0.809

Neutrophils (×109/L)

No decreased Reference

Decreased 0.576 (0.162, 2.042) 0.393

Lymphocyte (×109/L)

No decreased Reference

Decreased 2.067 (0.859, 4.971) 0.101

Hb (g/L)

>120 Reference

�120 0.717 (0.157, 3.277) 0.667

PLT (×109/L)

>100 Reference

�100 2.291 (0.589, 8.910) 0.232

ALT (U/L)

�40 Reference

>40 2.100 (0.750, 5.879) 0.158

LDH (U/L)

�250 reference

>250 4.151 (1.444, 11.932) 0.008

Tbil (μmol/L)

�20 Reference

>20 1.917 (0.503, 7.310) 0.341

ALB (g/L)

>35 Reference

�35 4.600 (1.542, 13.722) 0.006

CR (μmol/L)

(Continued)
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patients. The most common laboratory abnormalities observed in this study were decreased

white blood cells and lymphocyte counts as well as increased CRP and LDH levels. Compared

to non-severe patients, severe patients had laboratory abnormalities such as lower lymphocytes

and ALB levels as well as higher LDH and CPR levels. The onset of symptoms and laboratory

abnormalities on admission may help the physicians identify the COVID-19 patients who

likely develop severe illness and provide better supportive care.

Currently, except for meticulous supportive care, no specific treatment has been recom-

mended for COVID-19. Although antibacterial agents are ineffective for COVID-19, over 70%

of the patients in this study still receive antibacterial agents. About 90% of the patients received

antiviral therapy, such as atomized inhalation of interferon α-2b, lopinavir/ritonavir, arbidol,

and oseltamivir. The benefit of the antiviral agents for COVID-19 is not yet clear and deserves

further investigation. 31.7% of the patients used corticosteroids during the treatment, espe-

cially for severe patients (78.3%). Although some experts recommend the prudently use of

short courses of corticosteroids at low-to-moderate doses for critically ill patients with

COVID-19, the use of corticosteroids remains controversial in COVID-19 [19]. Moreover, the

optimal time, dose and duration of corticosteroids for patients with COVID-19 are not yet

clear and need to be evaluated by randomized controlled trials to provide a more solid evi-

dence for treatment recommendations in the future. Gamma globulin was also used for the

treatment of COVID-19 and severe patients were more likely to receive gamma globulin treat-

ment. However, the efficacy of gamma globulin for COVID-19 remains controversial.

23 (11.4%) patients were identified as severe illness cases in our study which is lower than

the previous study (15.7%) [20]. The ICU admission (5.4%) was also lower as compared with

the previous studies which ranged from 26.1% to 32% [6,7]. As of February 10, 2020, no

patients died in our study. The mortality rate in our study is significantly lower than patients

in Wuhan as previously reported which ranged from 4.3% to 15% [6,7]. Wu et al. also reported

only 1 of 62 patients was transferred to an ICU and no patient died in Zhejiang province [9].

The possible interpretation of the mild disease and better outcomes in our study may be that

the patients were younger than previous reports. The elderly people may have an increased

risk of coexisting disorders and are more susceptible to developing severe forms of disease

than younger people [21,22]. Indeed, less patients had comorbidities (27.2%) in our study as

compared with the previous reports (32.0%-46.4%) [4,6,7]. The median time from symptom

onset to admission was 5.0 days which is also shorter than the previous studies (7.0 days) [6,7].

Table 4. (Continued)

Variables Univariate Multivariate

OR (95%CI) P-value OR (95%CI) P value

�90 Reference

>90 1.759 (0.535, 5.779) 0.352

CRP (mg/L)

<10 Reference

�10 2.826 (1,073, 7.439) 0.035

PT (s)

�14.0 Reference

>14.0 0.507 (0.062, 3.961) 0.507

BMI, body mass index; WBC, white blood cells; Hb, hemoglobin; PLT, platelet; ALT, alanine transaminase; LDH,

lactate dehydrogenase; Tbil, total bilirubin; ALB, albumin; CR, creatinine; CRP, C-reactive protein; PT, prothrombin

time; OR, odds ratio; CI, confidence interval.

https://doi.org/10.1371/journal.pntd.0008280.t004
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Thus, early diagnosis and prompt care of the COVID-19 patients might also together contrib-

ute to the significant reduction in mortality rate in our study [20].

Early identification of patients with severe illness is important for the management of

patients with COVID-19. We conducted univariate and multivariate analysis for risk factors of

COVID-19 patients with severe illness on admission. For the first time, we identified the

obesity (BMI over 28 kg/m2) and a history of type 2 diabetes as two independent risk factors

of severe illness, suggesting that the metabolic conditions was associated the severity of

COVID-19. In the previous study, metabolic syndrome-related conditions such as diabetes

and obesity were also demonstrated to be etiologically linked to middle east respiratory syn-

drome coronavirus (MERS-CoV) pathogenesis [23]. These disorders were reported to down

regulate some key mediators of host immune response to pathogenesis [23,24]. Previous study

found that a known history of type 2 diabetes was also an independent predictor of death and

morbidity in patients with severe acute respiratory syndrome (SARS) [25]. Whether the obe-

sity and known history of type 2 diabetes could predict the fatal outcome of patients with

COVID-19 deserves further investigation.

This study has several limitations. First, only 202 patients with confirmed COVID-19 were

included from eight cities of Jiangsu province. It would be better to include as many as possible

patients in Jiangsu province to get more comprehensive understanding of COVID-19 outside

Wuhan. Moreover, we only included patients with laboratory confirmed cases. The suspected

but undiagnosed cases were not included in the present study. As of February 10, 2020, 515

confirmed cased have been reported in Jiangsu province [5]. In fact, about a half of the con-

firmed cases were included in our present study. Thus, our study is very representative. Sec-

ond, clinical outcomes of the remaining 165 hospitalized patients were not available at the

time of analysis. Thus, we could not assess the risk factors for poor outcomes of patients. How-

ever, this multicenter study provides an early assessment of the epidemiological and clinical

characteristics of COVID-19 outside Wuhan, China.

In conclusion, COVID-19 patients in Jiangsu province were less severe and have improved

prognosis than the initial COVID-19 patients as previously reported in Wuhan indicating that

mild cases might already have occurred. A BMI > 28 kg/m2 and a history of type 2 diabetes are

independent risk factors for severe illness of COVID-19. Sustained intensive control efforts

remain urgently needed to minimize the risk of COVID-19.
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