
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2021 April 6; 9(10): 2160-2418

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I April 6, 2021 Volume 9 Issue 10

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 9 Number 10 April 6, 2021

MINIREVIEWS

Tertiary peritonitis: A disease that should not be ignored2160

Marques HS, Araújo GRL, da Silva FAF, de Brito BB, Versiani PVD, Caires JS, Milet TC, de Melo FF

SARS-CoV-2, surgeons and surgical masks2170

Khalil MI, Banik GR, Mansoor S, Alqahtani AS, Rashid H

ORIGINAL ARTICLE

Case Control Study

Iguratimod promotes transformation of mononuclear macrophages in elderly patients with rheumatoid 
arthritis by nuclear factor-κB pathway

2181

Liu S, Song LP, Li RB, Feng LH, Zhu H

Retrospective Study

Factors associated with overall survival in early gastric cancer patients who underwent additional surgery 
after endoscopic submucosal dissection

2192

Zheng Z, Bu FD, Chen H, Yin J, Xu R, Cai J, Zhang J, Yao HW, Zhang ZT

Epidemiological and clinical characteristics of 65 hospitalized patients with COVID-19 in Liaoning, China2205

Zhang W, Ban Y, Wu YH, Liu JY, Li XH, Wu H, Li H, Chen R, Yu XX, Zheng R

Comprehensive clinicopathologic characteristics of intraabdominal neurogenic tumors: Single institution 
experience

2218

Simsek C, Uner M, Ozkara F, Akman O, Akyol A, Kav T, Sokmensuer C, Gedikoglu G

Distribution and drug resistance of pathogens in burn patients in China from 2006 to 20192228

Chen H, Yang L, Cheng L, Hu XH, Shen YM

Observational Study

Impact of simethicone on bowel cleansing during colonoscopy in Chinese patients2238

Zhang H, Liu J, Ma SL, Huang ML, Fan Y, Song M, Yang J, Zhang XX, Song QL, Gong J, Huang PX, Zhang H

Prospective Study

Effect of suspension training on neuromuscular function, postural control, and knee kinematics in anterior 
cruciate ligament reconstruction patients

2247

Huang DD, Chen LH, Yu Z, Chen QJ, Lai JN, Li HH, Liu G

CASE REPORT

Turner syndrome with positive SRY gene and non-classical congenital adrenal hyperplasia: A case report2259

He MN, Zhao SC, Li JM, Tong LL, Fan XZ, Xue YM, Lin XH, Cao Y



WJCC https://www.wjgnet.com II April 6, 2021 Volume 9 Issue 10

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 10 April 6, 2021

Mechanical thrombectomy for acute occlusion of the posterior inferior cerebellar artery: A case report2268

Zhang HB, Wang P, Wang Y, Wang JH, Li Z, Li R

Bilateral retrocorneal hyaline scrolls secondary to asymptomatic congenital syphilis: A case report2274

Jin YQ, Hu YP, Dai Q, Wu SQ

Recurrent undifferentiated embryonal sarcoma of the liver in adult patient treated by pembrolizumab: A 
case report

2281

Yu XH, Huang J, Ge NJ, Yang YF, Zhao JY

Adult onset type 2 familial hemophagocytic lymphohistiocytosis with PRF1 c.65delC/c.163C>T compound 
heterozygous mutations: A case report

2289

Liu XY, Nie YB, Chen XJ, Gao XH, Zhai LJ, Min FL

Salvage of vascular graft infections via vacuum sealing drainage and rectus femoris muscle flap 
transposition: A case report

2296

Zhang P, Tao FL, Li QH, Zhou DS, Liu FX

Innovative chest wall reconstruction with a locking plate and cement spacer after radical resection of 
chondrosarcoma in the sternum: A case report

2302

Lin CW, Ho TY, Yeh CW, Chen HT, Chiang IP, Fong YC

Changes in sleep parameters following biomimetic oral appliance therapy: A case report2312

Singh GD, Kherani S

Bone remodeling in sigmoid sinus diverticulum after stenting for transverse sinus stenosis in pulsatile 
tinnitus: A case report

2320

Qiu XY, Zhao PF, Ding HY, Li XS, Lv H, Yang ZH, Gong SS, Jin L, Wang ZC

Prolonged use of bedaquiline in two patients with pulmonary extensively drug-resistant tuberculosis: Two 
case reports

2326

Gao JT, Xie L, Ma LP, Shu W, Zhang LJ, Ning YJ, Xie SH, Liu YH, Gao MQ

Low-grade mucinous appendiceal neoplasm mimicking an ovarian lesion: A case report and review of 
literature

2334

Borges AL, Reis-de-Carvalho C, Chorão M, Pereira H, Djokovic D

Granulomatosis with polyangiitis presenting as high fever with diffuse alveolar hemorrhage and otitis 
media: A case report

2344

Li XJ, Yang L, Yan XF, Zhan CT, Liu JH

Primary intramedullary melanoma of lumbar spinal cord: A case report2352

Sun LD, Chu X, Xu L, Fan XZ, Qian Y, Zuo DM

Proliferative glomerulonephritis with monoclonal immunoglobulin G deposits in a young woman: A case 
report

2357

Xu ZG, Li WL, Wang X, Zhang SY, Zhang YW, Wei X, Li CD, Zeng P, Luan SD



WJCC https://www.wjgnet.com III April 6, 2021 Volume 9 Issue 10

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 10 April 6, 2021

Nocardia cyriacigeorgica infection in a patient with pulmonary sequestration: A case report2367

Lin J, Wu XM, Peng MF

Long-term control of melanoma brain metastases with co-occurring intracranial infection and involuntary 
drug reduction during COVID-19 pandemic: A case report

2373

Wang Y, Lian B, Cui CL

Solitary bone plasmacytoma of the upper cervical spine: A case report 2380

Li RJ, Li XF, Jiang WM

Two-stage transcrestal sinus floor elevation-insight into replantation: Six case reports2386

Lin ZZ, Xu DQ, Ye ZY, Wang GG, Ding X

Programmed cell death protein-1 inhibitor combined with chimeric antigen receptor T cells in the 
treatment of relapsed refractory non-Hodgkin lymphoma: A case report

2394

Niu ZY, Sun L, Wen SP, Song ZR, Xing L, Wang Y, Li JQ, Zhang XJ, Wang FX

Pancreatic cancer secondary to intraductal papillary mucinous neoplasm with collision between gastric 
cancer and B-cell lymphoma: A case report

2400

Ma YH, Yamaguchi T, Yasumura T, Kuno T, Kobayashi S, Yoshida T, Ishida T, Ishida Y, Takaoka S, Fan JL, Enomoto N

Acquired haemophilia in patients with malignant disease: A case report2409

Krašek V, Kotnik A, Zavrtanik H, Klen J, Zver S



WJCC https://www.wjgnet.com IX April 6, 2021 Volume 9 Issue 10

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 10 April 6, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Deb Sanjay Nag, Senior Consultant, Department of 
Anaesthesiology, Tata Main Hospital, C-Road (West), Bistupur, Jamshedpur 831 001, India. ds.nag@tatasteel.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports® 
cites the 2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165 
journals in medicine, general and internal; and Quartile category: Q3. The WJCC's CiteScore for 2019 is 0.3 and 
Scopus CiteScore rank 2019: General Medicine is 394/529.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yan-Xia Xing; Production Department Director: Yun-Xiaojian Wu; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

April 6, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 2205 April 6, 2021 Volume 9 Issue 10

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2021 April 6; 9(10): 2205-2217

DOI: 10.12998/wjcc.v9.i10.2205 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Retrospective Study

Epidemiological and clinical characteristics of 65 hospitalized 
patients with COVID-19 in Liaoning, China

Wei Zhang, Yuan Ban, Yun-Hai Wu, Jin-Yang Liu, Xing-Hai Li, Hao Wu, Huan Li, Rui Chen, Xiao-Xu Yu, Rui 
Zheng

ORCID number: Wei Zhang 0000-
0002-7593-9894; Yuan Ban 0000-
0002-1264-5071; Yun-Hai Wu 0000-
0002-4755-9288; Jin-Yang Liu 0000-
0002-8754-3117; Xing-Hai Li 0000-
0003-3838-8381; Hao Wu 0000-0002-
7646-9222; Huan Li 0000-0002-5889-
1489; Rui Chen 0000-0003-3134-
6242; Xiao-Xu Yu 0000-0002-6247-
2172; Rui Zheng 0000-0001-5906-
0081.

Author contributions: Zhang W 
contributed to study design, data 
analysis, and manuscript drafting 
and revision; Ban Y, Wu YH, Liu 
JY, and Li XH contributed to this 
work with regard to data collection 
and manuscript revision; Wu H, Li 
H, Chen R, and Yu XX contributed 
to data analysis and manuscript 
revision; Zheng R had a 
contribution in conceptual work, 
study design, and revising of the 
manuscript; all co-authors have 
given the final approval of the 
version to be published.

Supported by 345 Talent Program 
of Shengjing Hospital; and 
Scientific Research Projects Related 
to Prevention and Control of 
Coronavirus Disease 2019 (COVID-
19) of China Medical University, 
No. 1210120010.

Institutional review board 
statement: This study was 

Wei Zhang, Hao Wu, Huan Li, Rui Chen, Xiao-Xu Yu, Rui Zheng, Department of Pulmonary and 
Critical Care Medicine, Shengjing Hospital of China Medical University, Shenyang 110004, 
Liaoning Province, China

Yuan Ban, Yun-Hai Wu, Department of Critical Care Medicine, The Sixth People's Hospital of 
Shenyang, Shenyang 110006, Liaoning Province, China

Jin-Yang Liu, Xing-Hai Li, Department of Infectious Diseases, The Sixth People's Hospital of 
Shenyang, Shenyang 110006, Liaoning Province, China

Corresponding author: Rui Zheng, MD, PhD, Chief Physician, Deputy Director, Doctor, 
Professor, Department of Pulmonary and Critical Care Medicine, Shengjing Hospital of China 
Medical University, No. 36 Sanhao Street, Heping District, Shenyang 110004, Liaoning 
Province, China. zhengr@sj-hospital.org

Abstract
BACKGROUND 
Coronavirus disease 2019 (COVID-19) has spread rapidly to multiple countries 
through its infectious agent severe acute respiratory syndrome coronavirus 2. The 
severity, atypical clinical presentation, and lack of specific anti-viral treatments 
have posed a challenge for the diagnosis and treatment of COVID-19. 
Understanding the epidemiological and clinical characteristics of COVID-19 cases 
in different geographical areas is essential to improve the prognosis of COVID-19 
patients and slow the spread of the disease.

AIM 
To investigate the epidemiological and clinical characteristics and main 
therapeutic strategy for confirmed COVID-19 patients hospitalized in Liaoning 
Province, China.

METHODS 
Adult patients (n = 65) with confirmed COVID-19 were enrolled in this 
retrospective study from January 20 to February 29, 2020 in Liaoning Province, 
China. Pharyngeal swabs and sputum specimens were collected from the patients 
for the detection of severe acute respiratory syndrome coronavirus 2 nucleic acid. 
Patient demographic information and clinical data were collected from the 
medical records. Based on the severity of COVID-19, the patients were divided 
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into nonsevere and severe groups. All patients were followed until March 20, 
2020.

RESULTS 
The mean age of 65 COVID-19 patients was 45.5 ± 14.4 years, 56.9% were men, 
and 24.6% were severe cases. During the 14 d before symptom onset, 25 (38.5%) 
patients lived or stayed in Wuhan, whereas 8 (12.3%) had no clear history of 
exposure. Twenty-nine (44.6%) patients had at least one comorbidity; 
hypertension and diabetes were the most common comorbidities. Compared with 
nonsevere patients, severe patients had significantly lower lymphocyte counts 
[median value 1.3 × 109/L (interquartile range 0.9-1.95) vs 0.82 × 109/L (0.44-1.08), 
P < 0.001], elevated levels of lactate dehydrogenase [450 U/L (386-476) vs 707 U/L 
(592-980), P < 0.001] and C-reactive protein [6.1 mg/L (1.5-7.2) vs 52 mg/L (12.7-
100.8), P < 0.001], and a prolonged median duration of viral shedding [19.5 d (16-
21) vs 23.5 d (19.6-30.3), P = 0.001]. The overall median viral shedding time was 
19.5 d, and the longest was 53 d. Severe patients were more frequently treated 
with lopinavir/ritonavir, antibiotics, glucocorticoid therapy, immunoglobulin, 
thymosin, and oxygen support. All patients were discharged following treatment 
in quarantine.

CONCLUSION 
Our findings may facilitate the identification of severe cases and inform clinical 
treatment and quarantine decisions regarding COVID-19.

Key Words: Coronavirus disease; COVID-19; Epidemiology; Liaoning; SARS-CoV-2; 
Viral pneumonia

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study describes the clinical and laboratory characteristics of 65 adult 
coronavirus disease 2019 (COVID-19) patients who were diagnosed and treated in 
Liaoning Province. The prevalence of afebrile patients was significantly higher in 
nonsevere COVID-19 patients than in severe patients, whereas severe COVID-19 
patients were more likely to have lymphopenia and elevated levels of lactate 
dehydrogenase and C-reactive protein. The longer median duration of viral shedding in 
severe patients should be noted to improve transmission control measures.

Citation: Zhang W, Ban Y, Wu YH, Liu JY, Li XH, Wu H, Li H, Chen R, Yu XX, Zheng R. 
Epidemiological and clinical characteristics of 65 hospitalized patients with COVID-19 in 
Liaoning, China. World J Clin Cases 2021; 9(10): 2205-2217
URL: https://www.wjgnet.com/2307-8960/full/v9/i10/2205.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i10.2205

INTRODUCTION
The ongoing spread of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2; 
previously 2019-nCoV), the virus that causes coronavirus disease 2019 (COVID-19), 
continues worldwide[1] and poses a constant threat to global public health[2]. On March 
11, 2020, the World Health Organization (WHO) declared COVID-19 a pandemic, and 
more than 88 million infections and almost 1.9 million deaths from more than 200 
countries, areas, or territories as of January 10, 2021[1]. The most-affected regions as of 
January 10, 2021 are the Americas and Europe, which are not only responsible for 77% 
of cumulative cases and 80% of cumulative deaths globally but also for the majority of 
new cases and deaths[1]. According to the Centers for Disease Control and Prevention, 
as of January 13, 2021, over 22 million COVID-19 cases have been confirmed in the 
United States, and 379255 patients have died due to the disease[3]. Many countries have 
imposed restrictions on the movement[4-6] of people to limit the spread of SARS-CoV-2 
and reduce the burden on health systems, but these measures have brought a heavy 
economic cost and global economic decline[6].

http://creativecommons.org/Licenses/by-nc/4.0/
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In the early stage of the coronavirus outbreak in China, the government employed 
two strategies-containment and suppression-in an attempt to prevent and control 
COVID-19 spread. Thereafter, the number of new cases of COVID-19 in China 
declined, and internationally imported cases or second-generation cases from 
importations accounted for the majority of new COVID-19 cases[7]. In December 2020, 
there were 104 new confirmed cases of COVID-19 in China, representing an increase of 
76.3% over November. During the New Year's Day and Spring Festival there was an 
increase in the number of overseas returnees; high mobility of domestic personnel; 
more gathering activities, especially indoor activities; and a rise in imported cold-chain 
food and cargo logistics. All of these factors are believed to have contributed to an 
increased transmission risk of SARS-CoV-2[8]. Therefore, the epidemic situation in 
China remains severe and complicated. As of January 13, 2021, SARS-CoV-2 has 
caused 4635 deaths out of 87844 confirmed cases in mainland China[9], of which 68149 
(77.6%) cases occurred in Hubei Province[10], and 396 (0.045‰) occurred in Liaoning 
Province[11]. Several recent studies have indicated that COVID-19 case frequency 
and/or mortality vary according to population characteristics, socioeconomic status, 
climate, and social distancing interventions[12-15]. Previous studies in China have mainly 
documented the epidemiological and clinical characteristics of COVID-19 cases in 
Hubei Province[16-19]; however, descriptions of confirmed cases in Liaoning Province 
have remained limited to date[20].

This study aimed to analyze the epidemiological, clinical, and laboratory 
characteristics as well as the main therapeutic strategy for hospitalized COVID-19 
patients in Liaoning Province, China.

MATERIALS AND METHODS
Study design and subjects
This retrospective observational study included 65 COVID-19 patients (≥ 18 years old) 
on whom the principle investigator of this study participated in the clinical guidance, 
as a member of the Liaoning Province COVID-19 medical treatment expert team from 
January 20 to February 29, 2020 in Liaoning Province, China. Throat swabs and 
sputum samples from suspected SARS-CoV-2 infected patients were obtained to detect 
viral nucleic acid using real-time reverse transcription-polymerase chain reaction. The 
patients were divided into two groups: Nonsevere group and severe group based on 
the level of COVID-19 severity.

This case series was approved by the Medical Ethics Committee of Shengjing 
Hospital of China Medical University (reference number 2020PS065K).

Data collection and definitions
Demographics and clinical data of patients, including age, sex, medical history, 
exposure history, comorbidities, signs and symptoms, laboratory findings, chest 
computed tomographic (CT) findings, and treatment measures, were retrospectively 
collected. Patients were discharged when deemed clinically recovered, including 
afebrile for at least 3 d, resolution of symptoms, radiologic improvement, and two 
negative results of consecutive nucleic acid tests taken at least 24 h apart. Clinical 
outcomes were followed until March 20, 2020.

The date of disease onset was defined as the day when the first symptoms were 
noticed. Fever was considered as an increase in body temperature above 37.2 °C. The 
level of COVID-19 severity was defined according to the New Coronavirus Pneumonia 
Diagnosis and Treatment Protocol (Trial Version 8) released by China’s National 
Health Commission[21]. Adult COVID-19 cases meeting at least one of the following 
criteria were considered to have severe COVID-19: (1) Shortness of breath with a 
respiratory rate > 30 breaths/min; (2) Oxygen saturation level using a pulse oximeter ≤ 
93% at rest; (3) Oxygenation index (partial pressure of artery oxygen/fraction of 
inspired oxygen, PaO2/FiO2) ≤ 300 mmHg; or (4) Progressively worsening clinical 
symptoms with pulmonary imaging showing significant progression of lesions within 
24-48 h > 50%.

Statistical analysis
Categorical variables are reported as frequencies and percentages, and continuous 
variables are described using the mean and standard deviation, or median and 
interquartile range (IQR) according to the normality of distribution. Missing values of 
the variables were filled with median or mean imputation. Differences between groups 
were compared using the Student’s t-test or the Mann-Whitney U test for quantitative 
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variables according to their distribution, and the χ2 test or Fisher exact test when 
appropriate for categorical variables. Statistical significance was represented by a P 
value < 0.05. All statistical analyses were performed with Statistic Package for Social 
Science (IBM Statistic Package for Social Science Statistics 21.0).

RESULTS
Epidemiological and clinical characteristics
This study involved 65 SARS-CoV-2 infected patients with pneumonia, all of whom 
were confirmed and treated in Liaoning Province. Among them, 25 (38.5%) patients 
lived or stayed in Wuhan within 14 d after confirmation of COVID-19, 5 (7.7%) lived or 
stayed in Hubei Province except Wuhan, 27 (41.5%) who were residents of Liaoning 
Province had an exposure to confirmed cases, and 8 (12.3%) who were residents of 
Liaoning Province had no clear exposure history. There were no significant differences 
between the nonsevere and severe groups in the percentages of potential exposure to 
the source of infection within 14 d after confirmation of COVID-19 (Figure 1). The 65 
patients were neither hospital workers nor did they have a direct exposure history to 
the Huanan Seafood Wholesale Market or wildlife animals in Wuhan.

Of the 65 patients, 49 (75.4%) and 16 (24.6%) were classified into the nonsevere and 
severe groups, respectively (Table 1). The mean age was 45.5 ± 14.4 years, and 37 
(56.9%) were men. The mean time from illness onset to first hospital admission was 4.7 
± 3.5 d. Twenty-nine (44.6%) patients had at least one underlying comorbidity; 
hypertension (15.4%), diabetes (13.8%), cardiovascular disease (6.2%), and chronic 
liver disease (6.2%) were the most frequent comorbidities. The most commonly 
experienced symptoms were fever (70.8%) and dry cough (60%), followed by 
expectoration (29.2%), fatigue (24.6%), dyspnea (17.2%), and pharyngalgia (12.3%). 
Other less common symptoms included myalgia, runny or stuffy nose, headache, 
diarrhea, nausea or vomiting, chest pain, and hemoptysis. In addition, eight nonsevere 
patients showed no clinical symptoms since the onset of illness. As expected, the 
prevalence of dyspnea was higher in severe patients than in nonsevere patients (40% 
vs 10.2%, P = 0.022). Furthermore, compared with severe patients, afebrile was more 
frequent in nonsevere patients (38.8% vs 0%, P = 0.008).

Radiological and laboratory findings
Based on chest CT scans, 53 (81.5%) patients showed bilateral lung involvement, and a 
small amount of pleural effusion was found in 3 (4.6%) patients (Table 2). No lung 
cavitation was observed. Additionally, pure ground-glass opacity (GGO) occurred in 
24 (36.9%) patients, and GGO and consolidation were observed in 41 (63.1%) patients. 
The chest CT images of nonsevere patients were more likely to show pure GGO 
compared to severe patients (46.9% vs 6.3%, P = 0.003). In contrast, GGO and 
consolidation were more frequently observed in severe patients than in nonsevere 
patients (53.1% vs 93.8%, P = 0.003). A peripheral distribution of pulmonary infiltrates 
was demonstrated in all patients; however, there were no statistical differences 
between the two groups in the proportion of peripheral and central pulmonary 
lesions.

Overall, blood cell counts in the majority of patients were within normal limits, 
excluding the lymphocyte count that was notably lower in severe cases than in 
nonsevere cases [1.3 × 109/L (IQR: 0.9-1.95) vs 0.82 × 109/L (IQR: 0.44-1.08), P < 0.001]. 
Moreover, severe patients showed higher levels of D-dimer, blood urea nitrogen, 
creatine kinase, and creatine kinase-MB, despite the median values of these laboratory 
tests for the two groups being within their corresponding normal range. Markedly 
elevated levels of C-reactive protein (CRP) [6.1 mg/L (IQR: 1.5-7.2) vs 52 (IQR: 12.7-
100.8), P < 0.001] and lactate dehydrogenase (LDH) [450 U/L (IQR: 386-476) vs 707 
(IQR: 592-980), P < 0.001] were observed in severe patients than in nonsevere patients.

The duration of viral shedding from illness onset ranged from 4 to 53 d, and the 
median duration of viral shedding was 19.5 d (IQR: 17-24). Notably, severe patients 
showed a longer median duration of viral shedding from illness onset than nonsevere 
patients [19.5 d (IQR: 16-21) vs 23.5 (IQR: 19.6-30.3), P = 0.001]. The severity of illness 
scores for hospitalized patients with COVID-19 is shown in Table 3.

Outcomes and treatments
As of March 20, 2020, all patients had been discharged after undergoing treatment in 
isolation. Except for four nonsevere cases, the remaining 61 (93.8%) patients were 
administered antiviral treatment (Table 4). Overall, 36 (55.4%) patients were given 
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Table 1 Demographics and clinical characteristics of hospitalized patients with coronavirus disease 2019, n (%)

Characteristic Total (n = 65) Nonsevere (n = 49) Severe (n = 16) P value

Age, yr 45.5 ± 14.4 43.6 ± 14.2 51.2 ± 14.1 0.067

Male sex 37 (56.9) 26 (53.1) 11 (68.8) 0.271

Current and former smokers 7 (10.8) 3 (6.1) 4 (25) 0.099

Comorbidities 29 (44.6) 20 (40.8) 9 (56.3) 0.281

Diabetes mellitus 9 (13.8) 8 (16.3) 1 (6.3) 0.551

Hypertension 10 (15.4) 9 (18.4) 1 (6.3) 0.443

Cardiovascular disease 4 (6.2) 3 (6.1) 1 (6.3) 1

Cerebrovascular disease 1 (1.5) 1 (2) 0 (0) 1

Chronic bronchitis 2 (3.1) 1 (2) 1 (6.3) 0.435

Chronic liver disease 4 (6.2) 4 (8.2) 0 (0) 0.565

Signs and symptoms

Fever 46 (70.8) 30 (61.2) 16 (100) 0.008

Highest temperature, °C 37.9 ± 0.9 37.7 ± 0.9 38.5 ± 0.6 < 0.001

< 37.3 17 (26.2) 17 (34.7) 0 NA

37.3-38.5 30 (46.2) 21 (42.9) 9 (56.3) NA

> 38.5 18 9 (7.7%) 11 (22.4) 7 (43.8) NA

Dry cough 39 (60) 27 (55.1) 12 (75) 0.158

Expectoration 19 (29.2) 14 (28.6) 5 (31.3) 1

Dyspnea 11 (17.2) 5 (10.2) 6 (40) 0.022

Fatigue 16 (24.6) 12 (24.5) 4 (25) 1

Myalgia 4 (6.2) 2 (4.1) 2 (12.5) 0.252

Pharyngalgia 8 (12.3) 6 (12.2) 2 (12.5) 1

Stuffy and runny nose 3 (4.6) 1 (2) 2 (12.5) 0.147

Hemoptysis 2 (3.1) 1 (2) 1 (6.3) 0.435

Chest pain 2 (3.1) 1 (2) 1 (6.3) 0.435

Headache 3 (4.6) 2 (4.1) 1 (6.3) 1

Nausea 3 (4.6) 2 (4.1) 1 (6.3) 1

Vomiting 2 (3.1) 2 (4.1) 0 (0) 1

Diarrhea 3 (4.6) 2 (4.1) 1 (6.3) 1

Days from illness onset to first hospital admission 4.7 ± 3.5 4.4 ± 3.4 5.6 ± 3.9 0.218

Heart rate, bpm1 82.6 ± 9 82.8 ± 9 82.1 ± 9.2 0.81

Respiratory rate, bpm2 19 (18-20) 18 (18-20) 20 (18.3-20) 0.084

Mean arterial pressure, mm Hg 98.2 ± 12 98 ± 12.9 98.8 ± 9.1 0.819

1Beats per minute.
2Breaths per minute. NA: Not applicable.

empirical antibiotic treatment, including moxifloxacin (46.1%), levofloxacin (4.6%), 
cefoperazone sodium and sulbactam sodium (4.6%), carbopenems (9.2%), linezolid 
(4.6%), and caspofungin (1.5%). Expectedly, severe patients were more likely to receive 
lopinavir/ritonavir (LPV/r), antibiotics, glucocorticoid therapy, immunoglobulin, 
thymosin, and oxygen support than nonsevere patients. The prone position was 
intermittently used to improve oxygenation in six patients with severe hypoxemia, 
four of whom received oxygen via high-flow nasal cannula and the other two received 
oxygen via regular nasal cannulas. Consequently, oxygenation was significantly 
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Table 2 Radiological and laboratory findings of hospitalized patients with coronavirus disease 2019

Normal range Total (n = 65) Nonsevere (n = 49) Severe (n = 16) P value

Chest CT findings, n (%)

Bilateral distribution NA 53 (81.5) 37 (75.5) 16 (100) 0.069

Pure ground-glass opacity NA 24 (36.9) 23 (46.9) 1 (6.3) 0.003

Ground-glass opacity and Consolidation NA 41 (63.1) 26 (53.1) 15 (93.8) 0.003

Peripheral distribution NA 65 (100) 49 (100) 16 (100) NA

Peripheral and central distribution NA 26 (40) 17 (34.7) 9 (56.3) 0.126

Laboratory findings

White blood cell count, × 109/L 3.5-9.5 5 (3.47-6.75) 5 (3.47-6.8) 5.01 (3.59-5.51) 0.976

Neutrophil count, × 109/L 1.8-6.3 3.71 ± 2.58 3.26 ± 1.59 5.1 ± 4.2 0.104

Lymphocyte count, × 109/L 1.1-3.2 1.15 (0.83-1.78) 1.3 (0.9-1.95) 0.82 (0.44-1.08) < 0.001

< 1.0, n (%) NA 26 (40) 15 (30.6) 11 (68.8) 0.007

Monocyte count, × 109/L 0.1-0.6 0.41 (0.3-0.41) 0.4 (0.35-0.47) 0.4 (0.3-0.4) 0.253

Platelet count, × 109/L 125-350 200 ± 72 204 ± 79 188 ± 47 0.445

Prothrombin time, s 11-14 11.58 (10.5-12) 11.5 (10.5-11.6) 11.5 (10.4-12.2) 0.788

D-dimer, mg/L 0-0.55 0.27 (0.18-0.44) 0.27 (0.16-0.27) 0.51 (0.27-0.81) < 0.001

Albumin, g/L 35-50 35.6 ± 5.5 36.2 ± 5.2 33.6 ± 6.1 0.099

Alanine aminotransferase, U/L 0-40 29 (19.5-48.5) 29 (17-40) 41.5 (21.8-69.3) 0.068

Aspartate aminotransferase, U/L 0-40 25 (20-31) 25 (17-29) 27.5 (22.3-43.5) 0.105

Total bilirubin, mmol/L 3-22 18.5 ± 6.6 17.7 ± 6.1 21.1 ± 7.7 0.08

Creatinine, μmol/L 58-110 56.8 ± 13.8 56.6 ± 14.4 57.4 ± 12.2 0.843

Blood urea nitrogen, mmol/L 2.5-6.1 3.7 ± 1.1 3.6 ± 0.9 4.2 ± 1.3 0.046

Creatine kinase, U/L 55-170 50 (35-79) 50 (32.5-62.5) 74 (48.3-130) 0.03

Creatine kinase-MB, U/L 0-16 2 (1-6.5) 2 (1-4) 5.5 (2-12.1) 0.015

Lactate dehydrogenase, U/L 313-618 461 (407-614) 450 (386-479) 707 (592-980) < 0.001

> 618, n (%) NA 16 (24.6) 4 (8.2) 12 (75) < 0.001

Potassium, mmol/L 3.5-5.1 4.1 ± 0.5 4.3 ± 0.5 3.8 ± 0.5 0.001

Sodium, mmol/L 137-145 134 ± 3.5 135 ± 3.1 132 ± 3.8 0.002

C-reactive protein, mg/L 0-8 6.2 (2.9-28.7) 6.1 (1.5-7.2) 52 (12.7-100.8) < 0.001

> 8, n (%) NA 21 (32.3) 9 (18.4) 12 (75) < 0.001

Procalcitonin, ng/mL 0-0.25 0.04 (0.04-0.05) 0.04 (0.04-0.05) 0.043 (0.04-0.08) 0.084

Duration of viral shedding after COVID-19 onset NA 19.5 (17-24) 19.5 (16-21) 23.5 (19.6-30.3) 0.001

CT: Computed tomography; COVID-19: Coronavirus disease 2019; NA: Not applicable.

improved in five patients after being placed in the prone position. Only one of the six 
patients, whose hypoxemia did not improve rapidly, received subsequent noninvasive 
ventilation, invasive mechanical ventilation, extracorporeal membrane oxygenation, 
and pulmonary rehabilitation. Finally, this 41-year-old male patient recovered 
following antiviral, glucocorticoid, and antibiotic therapies.

DISCUSSION
Owing to the high infectivity and high pathogenicity of SARS-CoV-2, the rising 
number of COVID-19 cases has caused global public health concerns. Here, we report 
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Table 3 Severity of Illness Scores of hospitalized patients with coronavirus disease 2019

Total (n = 65) Nonsevere (n = 49) Severe (n = 16) P value

APACHE II 4.8 ± 3.6 3.9 ± 2.9 7.4 ± 4.4 0.009

SOFA 1 (0-2) 0 (0-1) 3 (2-4) < 0.001

PSI 49.5 ± 21.7 43.2 ± 18.5 68.7 ± 19.7 < 0.001

MuLBSTA 5 (5-8) 5 (4.5-7) 9 (5-11) < 0.001

APACHEII: Acute physiology and chronic health evaluation II; SOFA: Sequential organ failure assessment; PSI: Peumonia severity index.

Table 4 Treatments and outcomes of hospitalized patients with coronavirus disease 2019, n (%)

Total (n = 65) Nonsevere (n = 49) Severe (n = 16) P value

Antiviral therapy

Oseltamivir 12 (18.5) 8 (16.3) 4 (25) 0.685

Arbidol 40 (61.5) 32 (65.3) 8 (50) 0.275

Ribavirin 3 (4.6) 3 (6.1) 0 0.569

Lopinavir/Ritonavir 35 (53.8) 22 (44.9) 13 (81.3) 0.011

Interferon 21 (32.3) 16 (32.7) 5 (31.3) 0.917

Chloroquine 1 (1.5) 0 1 (6.3) 0.246

Antibiotic therapy 36 (55.4) 21 (42.9) 15 (93.8) < 0.001

Antifungal therapy 1 (1.5) 0 1 (6.3) 0.246

Glucocorticoid therapy 12 (18.5) 2 (4.1) 10 (62.5) < 0.001

Immunoglobulin 3 (4.6) 0 3 (18.8) 0.013

Thymosin 11 (16.9) 4 (8.2) 7 (43.8) 0.004

Traditional Chinese medicine 51 (78.5) 38 (77.6) 13 (81.3) 1

Oxygen support 20 (30.8) 4 (8.2) 16 (100) < 0.001

Nasal cannulas 20 (30.8) 4 (8.2) 16 (100) < 0.001

HFNC 6 (9.2) 0 6 (37.5) < 0.001

NIV 1 (1.5) 0 1 (6.3) 0.246

IMV 1 (1.5) 0 1 (6.3) 0.246

ECMO 1 (1.5) 0 1 (6.3) 0.246

Prone position 6 (9.2) 0 6 (37.5) < 0.001

COVID-19: Coronavirus disease 2019; HFNC: High-flow nasal cannula; NIV: Noninvasive ventilation; IMV: Invasive mechanical ventilation; ECMO: 
Extracorporeal membrane oxygenation.

the results of a comparative analysis of 49 nonsevere and 16 severe cases with 
pneumonia diagnosed and treated as COVID-19 in Liaoning Province. Nearly 12.3% of 
the patients did neither live in nor visit Hubei Province; they also had no exposure 
history of direct contact with confirmed COVID-19 cases. Thus, we speculate that in 
these COVID-19 cases, transmission was likely linked to asymptomatic COVID-19 
patients[22,23] mainly through inhalation of respiratory droplets or contact with 
contaminated surfaces[24]. In contrast to our data, Guan et al[25] reported in their study of 
patients from 552 hospitals in China, the percentage reporting no direct contact with 
confirmed COVID-19 cases reached a higher rate, at nearly 25.9%. In another study of 
94 COVID-19 patients in China, the proportion of presymptomatic transmission was 
reported to be approximately 44%[26]. These findings suggested that as potential 
sources of SARS-CoV-2 infection, the identification and management of asymptomatic 
cases or presymptomatic COVID-19 patients should be strengthened.
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Figure 1 There were no significant differences between nonsevere and severe groups in the percentages of potential exposure to the 
source of infection within 14 d after confirmation of coronavirus disease 2019.

The median age of COVID-19 patients was previously reported to range from 49 to 
57 years in Wuhan[16-19,27]. The mean age of patients in our study was slightly lower 
(45.5 years), but similar to recent data from Beijing (median age 47.5 years)[28] and 
another selected cohort of patients throughout China (median age 47 years)[25]. Despite 
people of any age being susceptible to SARS-CoV-2[29], older age has been associated 
with higher mortality[18,30] and more frequent severe COVID-19 cases than younger 
age[16,17], as observed in the present study.

In agreement with recent findings[17,18], our data showed hypertension and diabetes 
as the most frequent underlying diseases in infected people. Nevertheless, our study 
failed to find a significantly larger proportion of underlying diseases in severe patients 
than in nonsevere patients, as reported in recent studies[16,17]. The main reason for this 
discrepancy may be the younger mean age and/or a smaller sample size in our study. 
The most common clinical symptoms of COVID-19 in the present study included 
fever, cough, fatigue, dyspnea, and pharyngalgia, consistent with other recent 
reports[16]. Interestingly, our results showed that 17 (34.7%) patients with nonsevere 
COVID-19 had no febrile response and the occurrence of fever and dyspnea was 
remarkably higher than that in severe patients (0%). This suggests that COVID-19 
patients with stable vital signs, who lack fever or dyspnea, may be relatively mild 
cases, excluding those with impaired immune function.

Regarding radiological findings, in this study bilateral involvement (81.5%), 
peripheral distribution (100%), and GGO (100%) were the most common chest CT 
manifestations of COVID-19, and pleural effusions (4.6%) were rare. Notably, our 
results showed that critically ill patients had a higher incidence of GGO with 
consolidation (93.8%) than nonsevere patients (53.1%). Similarly, in other studies, it 
has been observed that as the illness progressed, GGO in chest CT images of COVID-
19 patients increased, enlarged, and consolidated[31]. These findings may help clinicians 
recognize the time-course and severity of COVID-19.

As expected, compared to nonsevere COVID-19 patients, we observed notable 
increased levels of D-dimer, creatine kinase-MB, LDH, and blood urea nitrogen in 
severe patients, suggesting that coagulation derangements, myocardial injury, and 
decreased renal function were more common in severe COVID-19 cases[32]. Recent 
studies showed the association of lymphopenia with the severity and poor prognosis 
of COVID-19[18,33]. It has been demonstrated that SARS-CoV-2 infection leads to the 
functional exhaustion of cytotoxic lymphocytes and the breakdown of antiviral 
immunity in the early stage of infection[34]. We did not find significantly elevated 
serum procalcitonin levels in our patients, which may indicate that increased 
concentrations of other inflammatory markers, such as CRP and LDH, are due to a 
SARS-CoV-2 infection rather than a bacterial infection. CRP has been extensively used 
as a marker of inflammation in clinical practice. In the host innate immune response, 
CRP is involved in recognition of viral infection[35], activation of complement, and 
promoting the inflammatory response in severe influenza infection[36]. Previous studies 
found that high levels of CRP and LDH in COVID-19 patients were correlated with 
more severe COVID-19 illness[18,37]. In the present study, 43.1% of COVID-19 patients 
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had lymphopenia, and severe patients with COVID-19 had significantly lower 
absolute lymphocyte counts and abnormally higher levels of CRP and LDH than 
nonsevere patients. These results are similar to previously reported data[16,17,38]. This 
suggests that the maladjusted immune response and excessive activation of the 
inflammatory response are more likely to occur in critically ill patients with COVID-
19, and thus contribute to pulmonary tissue damage, functional impairment, and 
deterioration of severe COVID-19 patients.

Previous reports of COVID-19 cases found that the viral load from the respiratory 
tract declined after the first week of symptom onset[39,40]. The results of the present 
study show that the median viral shedding time for COVID-19 from throat swabs or 
sputum samples was 19.5 d, which was close to the finding of 20.0 d reported by Zhou 
et al[18], but longer than 12.0 d reported by Qian et al[41]. We found that the longest viral 
shedding time for COVID-19 persisted for 53 d, in contrast to 37 d and 34 d in other 
reports[18,41]. The 53-d viral shedding time was found in the nonsevere COVID-19 case 
of a 66-year-old man with a history of diabetes, hypertension, and intracerebral 
hemorrhage; he was treated with arbidol. However, the reason for the prolonged 
shedding time in this case remains unclear, and host factors may have contributed. 
Zhou et al[18] recently reported that SARS-CoV-2 ribonucleic acid from respiratory tract 
samples was present until death in non-survivors. Similarly, ours results showed that 
the median duration of viral shedding in the severe COVID-19 group was 4 d longer 
than that of the nonsevere group. Understanding the duration and pattern of viral 
shedding in individuals infected with SARS-CoV-2 could help reduce exposure to and 
transmission of SARS-CoV-2 and improve infection control.

To date, no antiviral drug has been fully proven effective for COVID-19, and some 
potential vaccine candidates against COVID-19 have already reached phase 3 clinical 
trials[42]. Encouragingly, several COVID-19 vaccines, including Pfizer-BioNTech 
COVID-19 vaccine and Sinopharm vaccine, have been approved for conditional or 
emergency use in some countries, and these are expected to prevent SARS-CoV-2 
infection and reduce the severity of the illness.

A recent in vitro study demonstrated that remdesivir and chloroquine were highly 
effective against SARS-CoV-2 infection[43]. Grein et al[44] observed clinical improvement 
in 68% of 53 COVID-19 patients treated with compassionate-use remdesivir. In 
addition, remdesivir was demonstrated to significantly shorten the time to recovery 
compared to a placebo[45,46]. Despite the proven efficacy, in a trial with 1062 
hospitalized patients with COVID-19[45], grade 3 or 4 adverse events with remdesivir 
therapy were reported in 51.3% of patients in the remdesivir group, while serious 
adverse events observed in 24.6% of patients. The WHO suggests against remdesivir 
except treating patients hospitalised with COVID-19 regardless of disease severity[47]. 
A retrospective cohort study reported that arbidol combined with LPV/r delayed the 
progression of lung injury and reduced viral load in COVID-19 patients[48], whereas a 
recent randomized controlled clinical trial in severe COVID-19 cases did not show any 
obvious benefit of LPV/r in clinical improvement, mortality, or throat viral ribonucleic 
acid detectability[49]. In the present study, according to Chinese clinical guidance for 
COVID-19 pneumonia diagnosis and treatment[21], antiviral drugs were empirically 
used in most patients, especially LPV/r in severe patients. As mentioned above, the 
patients in the present study did not show significantly high procalcitonin levels; thus, 
antibiotics were considered as compassionate use in 55.4% of the patients, including 
the application of linezolid and caspofungin in severe patients.

The evidence for corticosteroid therapy for COVID-19 is controversial and 
inconclusive, and systemic corticosteroids are recommended for the treatment of 
severe and critical COVID-19 patients according to the WHO living guidance[47]. Thus, 
corticosteroids were prescribed depending on disease severity and clinical experience 
in this study. Of 16 severe COVID-19 patients in the present study, 81.3% received 
LPV/r, 62.5% received corticosteroids, 50% received arbidol, and 43.8% received 
thymosin. These drugs may have been helpful in clinical improvement of these 
COVID-19 patients. In our study, in addition to medication, a 41-year-old male patient 
with severe COVID-19 received mechanical ventilation and extracorporeal membrane 
oxygenation in the early phase of acute respiratory distress syndrome, and he 
subsequently underwent an early pulmonary rehabilitation program after weaning, 
including prone position, respiratory training, physical exercises, psychological 
intervention, and sleep promotion. Early identification and mechanical ventilation of 
hypoxemia, prone position ventilation, and early pulmonary rehabilitation may 
contribute to improved oxygenation and survival among COVID-19 patients with 
acute respiratory distress syndrome[20,50].

Our study has several limitations. First, this observational study was subject to the 
limitations of a retrospective cohort design. Second, this study was limited by a 
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relatively small sample size. Third, the estimated duration of viral shedding was 
limited by the frequency of respiratory specimen collection. Furthermore, the present 
study lacks information on COVID-19 patients who did not recover and survive.

CONCLUSION
In summary, our study findings and therapeutic regimens may provide useful 
information for the identification and treatment of severe cases, and inform quarantine 
practices for COVID-19 patients.

ARTICLE HIGHLIGHTS
Research background
Coronavirus disease 2019 (COVID-19) has spread rapidly to multiple countries, and 
the illness severity, the atypical clinical presentation, and lack of specific anti-viral 
treatment have posed a challenge for the diagnosis and treatment of COVID-19.

Research motivation
Understanding the epidemiological and clinical characteristics of COVID-19 cases in 
different geographical areas are essential to improve the prognosis of COVID-19 
patients.

Research objectives
This study aimed to investigate the epidemiological and clinical characteristics and 
main therapeutic strategy for confirmed COVID-19 patients hospitalized in Liaoning 
Province, China.

Research methods
A total of 65 adult patients with confirmed COVID-19 were enrolled in this 
retrospective study from January 20 to February 29, 2020 in Liaoning Province, China. 
Based on the severity of COVID-19, the patients were divided into nonsevere and 
severe groups.

Research results
Compared with nonsevere patients (75.4%), severe patients (24.6%) had significantly 
lower lymphocyte counts, elevated levels of lactate dehydrogenase and C-reactive 
protein, and a longer median duration of viral shedding. The overall median viral 
shedding time was 19.5 d, and the longest was 53 d. Severe patients were more 
frequently treated with lopinavir/ritonavir, antibiotics, glucocorticoid therapy, 
immunoglobulin, thymosin, and oxygen support.

Research conclusions
Our findings may facilitate the identification of severe cases and inform clinical 
treatment and quarantine decisions regarding COVID-19 patients.

Research perspectives
The identification of severe cases with COVID-19 may help prevent poor outcomes, 
while the estimated duration of viral shedding may help inform quarantine decisions 
and prevent acute respiratory syndrome coronavirus 2 spread.
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