World

| Cases

World ] Clin Cases 2022 Ja

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 3 January 21, 2022

OPINION REVIEW
753 Lung injury after cardiopulmonary bypass: Alternative treatment prospects

Zheng XM, Yang Z, Yang GL, Huang Y, Peng JR, Wu MJ

REVIEW
762 Acute myocardial injury in patients with COVID-19: Possible mechanisms and clinical implications

Rusu I, Turlacu M, Micheu MM

MINIREVIEWS
777 Anemia in cirrhosis: An underestimated entity

Manrai M, Dawra S, Kapoor R, Srivastava S, Singh A

ORIGINAL ARTICLE

Retrospective Cohort Study
790 High tumor mutation burden indicates a poor prognosis in patients with intrahepatic cholangiocarcinoma

Song JP, Liu XZ, Chen Q, Liu YF

Retrospective Study

802 Does delaying ureteral stent placement lead to higher rates of preoperative acute pyelonephritis during
pregnancy?

He MM, Lin XT, Lei M, Xu XL, He ZH

811 Management of retroperitoneal sarcoma involving the iliac artery: Single-center surgical experience
Li WX, Tong HX, Lv CT, Yang H, Zhao G, Lu WQ, Zhang Y
820 COVID-19 pandemic changed the management and outcomes of acute appendicitis in northern Beijing: A

single-center study

Zhang P, Zhang Q, Zhao HW

830 Laparoscopic approach for managing intussusception in children: Analysis of 65 cases

Li SM, Wu XY, Luo CF, Yu LJ

840 Clinical features and risk factors of severely and critically ill patients with COVID-19
Chu X, Zhang GF, Zheng YK, Zhong YG, Wen L, Zeng P, Fu CY, Tong XL, Long YF, Li J, Liu YL, Chang ZG, Xi H

856 Evaluating tumor-infiltrating lymphocytes in hepatocellular carcinoma using hematoxylin and eosin-
stained tumor sections

Du M, Cai YM, Yin YL, Xiao L, Ji Y

WJCC | https://www.wjgnet.com I January 21,2022 | Volume10 | Issue3 |

Jaishideng®



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 10 Number 3 January 21, 2022

870

882

891

899

919

929

Clinical Trials Study

Role of carbon nanotracers in lymph node dissection of advanced gastric cancer and the selection of
preoperative labeling time

Zhao K, Shan BQ, Gao YP, Xu JY

Observational Study

Craving variations in patients with substance use disorder and gambling during COVID-19 lockdown: The
Italian experience

Alessi MC, Martinotti G, De Berardis D, Sociali A, Di Natale C, Sepede G, Cheffo DPR, Monti L, Casella P, Pettorruso M,

Sensi S, Di Giannantonio M

Mesh safety in pelvic surgery: Our experience and outcome of biological mesh used in laparoscopic
ventral mesh rectopexy

Tsiaousidou A, MacDonald L, Shalli K

Dynamic monitoring of carcinoembryonic antigen, CA19-9 and inflammation-based indices in patients
with advanced colorectal cancer undergoing chemotherapy

Manojlovic N, Savic G, Nikolic B, Rancic N

Prevalence of depression and anxiety and associated factors among geriatric orthopedic trauma inpatients:
A cross-sectional study

Chen JL, Luo R, Liu M

Randomized Controlled Trial

Efficacy of acupuncture at ghost points combined with fluoxetine in treating depression: A randomized
study

Wang Y, Huang YW, Ablikim D, Lu Q, Zhang AJ, Dong YQ, Zeng FC, Xu JH, Wang W, Hu ZH

939

SYSTEMATIC REVIEWS
Atrial fibrillation burden and the risk of stroke: A systematic review and dose-response meta-analysis

Yang SY, Huang M, Wang AL, Ge G, Ma M, Zhi H, Wang LN

954

966

META-ANALYSIS

Effectiveness of Maitland and Mulligan mobilization methods for adults with knee osteoarthritis: A
systematic review and meta-analysis

LiLL, Hu XJ, Di YH, Jiao W

Patients with inflammatory bowel disease and post-inflammatory polyps have an increased risk of
colorectal neoplasia: A meta-analysis

Shi JL, Lv YH, Huang J, Huang X, Liu Y

985

CASE REPORT
Intravascular fasciitis involving the external jugular vein and subclavian vein: A case report

Meng XH, Liu YC, Xie LS, Huang CP, Xie XP, Fang X

JBaishideng®

WJCC | https://www.wjgnet.com I January 21,2022 | Volume10 | Issue3



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 10 Number 3 January 21, 2022
992 Occurrence of human leukocyte antigen B51-related ankylosing spondylitis in a family: Two case reports
Lim MJ, Noh E, Lee RW, Jung KH, Park W
1000  Multicentric recurrence of intraductal papillary neoplasm of bile duct after spontaneous detachment of
primary tumor: A case report
Fukuya H, Kuwano A, Nagasawa S, Morita Y, Tanaka K, Yada M, Masumoto A, Motomura K
1008  Case of primary extracranial meningioma of the maxillary sinus presenting as buccal swelling associated
with headache: A case report
Sigdel K, Ding ZF, Xie HX
1016  Pulmonary amyloidosis and multiple myeloma mimicking lymphoma in a patient with Sjogren’s
syndrome: A case report
Kim J, Kim YS, Lee HJ, Park SG
1024  Concomitant Othello syndrome and impulse control disorders in a patient with Parkinson’s disease: A
case report
Xu T, Li ZS, Fang W, Cao LX, Zhao GH
1032 Multiple endocrine neoplasia type 1 combined with thyroid neoplasm: A case report and review of
literatures
XuJL, Dong S, Sun LL, Zhu JX, Liu J
1041  Full recovery from chronic headache and hypopituitarism caused by lymphocytic hypophysitis: A case
report
Yang MG, Cai HQ, Wang SS, Liu L, Wang CM
1050  Novel method of primary endoscopic realignment for high-grade posterior urethral injuries: A case report
Ho CJ, Yang MH
1056  Congenital muscular dystrophy caused by betal,3-N-acetylgalactosaminyltransferase 2 gene mutation: Two
case reports
Wu WJ, Sun SZ, Li BG
1067  Novel a-galactosidase A gene mutation in a Chinese Fabry disease family: A case report
Fu AY, Jin QZ, Sun YX
1077  Cervical spondylotic myelopathy with syringomyelia presenting as hip Charcot neuroarthropathy: A case
report and review of literature
Lu Y, Xiang JY, Shi CY, Li JB, Gu HC, Liu C, Ye GY
1086  Bullectomy used to treat a patient with pulmonary vesicles related to COVID-19: A case report
Tang HX, Zhang L, Wei YH, Li CS, Hu B, Zhao JP, Mokadam NA, Zhu H, Lin J, Tian SF, Zhou XF
1093  Epibulbar osseous choristoma: Two case reports
Wang YC, Wang ZZ, You DB, Wang W
1099  Gastric submucosal lesion caused by an embedded fish bone: A case report
LiJ, Wang QQ, Xue S, Zhang YY, Xu QY, Zhang XH, Feng L
Guieidenge WICC | https://www.wjgnet.com 111 January 21,2022 | Volume10 | Issue3



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 3 January 21, 2022

1106  Metastasis to the thyroid gland from primary breast cancer presenting as diffuse goiter: A case report and
review of literature

Wen W, Jiang H, Wen HY, Peng YL

1116  New method to remove tibial intramedullary nail through original suprapatellar incision: A case report

HeM, LiJ

1122 Recurrence of sigmoid colon cancer-derived anal metastasis: A case report and review of literature

Meng LK, Zhu D, Zhang Y, Fang Y, Liu WZ, Zhang XQ, Zhu Y

1131  Mycoplasma hominis meningitis after operative neurosurgery: A case report and review of literature

Yang NL, Cai X, Que Q, Zhao H, Zhang KL, Lv S

Bishidenge WVJCC | https://www.wjgnet.com IX January 21,2022 | Volume10 | Issue3 |



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 10 Number 3 January 21, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, M Anwar Igbal, PhD, Professor, Department of Pathology
and Laboratory Medicine, University of Rochester Medical Center, Rochester, NY 14642, United States.
anwar_igbal@urmc.rochester.edu

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | 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 2021 Edition of Journal Citation Reports®
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category:

Q3. The W]JCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Y7 Yuan; Production Department Director: Xiang Ii; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16, 2013

FREQUENCY
Thrice Monthly

EDITORS-IN-CHIEF

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja
Hyeon Ku

EDITORIAL BOARD MEMBERS

https:/ /www.wjgnet.com/2307-8960/ editotialboard. htm

PUBLICATION DATE
January 21, 2022

COPYRIGHT
© 2022 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/getinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https:/ /www.wijgnet.com/bpg/gerinfo/240

PUBLICATION ETHICS

https://www.wjgnet.com/bpg/Gerlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wjgnet.com/bpg/gerinfo/208
1&g 8/ §

ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/bpg/gerinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2022 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

Bishidenge WVJCC | https://www.wjgnet.com

January 21,2022 | Volume10 | Issue3


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

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wjcc.v10.i3.840

World Journal of
Clinical Cases

World | Clin Cases 2022 January 21; 10(3): 840-855

ISSN 2307-8960 (online)

Retrospective Study

ORIGINAL ARTICLE

Clinical features and risk factors of severely and critically ill patients

with COVID-19

Xin Chu, Gui-Fang Zhang, Yong-Ke Zheng, Yi-Gang Zhong, Li Wen, Ping Zeng, Chun-Yi Fu, Xun-Liang Tong,
Yun-Fei Long, Jing Li, Ya-Lin Liu, Zhi-Gang Chang, Huan Xi

ORCID number: Xin Chu 0000-0001-
6204-3258; Gui-Fang Zhang 0000-
0002-1520-4319; Yong-Ke Zheng
0000-0001-6262-0959; Yi-Gang
Zhong 0000-0002-6996-3716; Li Wen
0000-0003-4881-7071; Ping Zeng
0000-0002-7427-3912; Chun-Yi Fu
0000-0001-5005-3168; Xun-Liang
Tong 0000-0002-5075-4770; Yun-Fei
Long 0000-0003-4636-5649; Jing Li
0000-0002-1826-5440; Ya-Lin Liu
0000-0001-9895-5945; Zhi-Gang
Chang 0000-0002-3125-0040; Huan
Xi 0000-0002-0144-758X.

Author contributions: Chu X,
Zhang GF, Zheng YK, Zhong YG,
Wen L, Zeng P, Fu CY, Tong XL,
Long YF, LiJ, Liu YL and Chang
ZG created the database and
collected the data; Chu X, Zhang
GF, Chang ZG and Xi H performed
the study and wrote the
manuscript; Chu X and Zhang GF
performed the statistical analysis
and interpreted the data; all
authors providing critical feedback
and edits to subsequent revisions;
Chu X and Zhang GF contributed
equally to this study; Chang ZG
and Xi H are the guarantors, and
considered as co-corresponding
authors; Chang ZG and Xi H
attests that all listed authors meet
authorship criteria and that no
others meeting the criteria have
been omitted.

Jaishideng®

WJCC | https://www.wjgnet.com

Xin Chu, Ya-Lin Liu, Zhi-Gang Chang, Department of Surgical Intensive Care Medicine, Beijing
Hospital, National Center of Gerontology; Institute of Geriatric Medicine, Chinese Academy of
Medical Sciences, Beijing 100730, China

Gui-Fang Zhang, Ping Zeng, The Key Laboratory of Geriatrics, Beijing Institute of Geriatrics,
Institute of Geriatric Medicine, Chinese Academy of Medical Sciences, Beijing Hospital
/National Center of Gerontology of National Health Commission, Beijing 100730, China

Yong-Ke Zheng, Department of Intensive Care Unit, Affiliated Hangzhou First People's
Hospital, Zhejiang University School of Medicine, Hangzhou 310006, Zhejiang Province,
China

Yi-Gang Zhong, Department of Cardiology, Affiliated Hangzhou First People's Hospital,
Zhejiang University School of Medicine, Hangzhou 310006, Zhejiang Province, China

Li Wen, Chun-Yi Fu, Department of Emergency, Beijing Hospital, National Center of
Gerontology; Institute of Geriatric Medicine, Chinese Academy of Medical Sciences, Beijing
100730, China

Xun-Liang Tong, Department of Respiratory and Critical Care Medicine, Beijing Hospital,
National Center of Gerontology; Institute of Geriatric Medicine, Chinese Academy of Medical
Sciences, Beijing 100730, China

Yun-Fei Long, Department of Neurology, Beijing Hospital, National Center of Gerontology;
Institute of Geriatric Medicine, Chinese Academy of Medical Sciences, Beijing 100730, China

Jing Li, Department of Cardiology, Beijing Hospital, National Center of Gerontology; Institute
of Geriatric Medicine, Chinese Academy of Medical Sciences, Beijing 100730, China

Huan Xi, Department of Geriatrics, Beijing Hospital, National Center of Gerontology, National
Health Commission; Institute of Geriatric Medicine, Chinese Academy of Medical Sciences,
Beijing 100730, China

Corresponding author: Huan Xi, MD, Doctor, Department of Geriatrics, Beijing Hospital,
National Center of Gerontology, National Health Commission; Institute of Geriatric Medicine,
Chinese Academy of Medical Sciences, No. 1 Dahua Road, Dong Dan, Beijing 100730, China.
xih@bjhmoh.cn

840 January 21,2022 | Volume10 | Issue3 |


https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i3.840
http://orcid.org/0000-0001-6204-3258
http://orcid.org/0000-0001-6204-3258
http://orcid.org/0000-0001-6204-3258
http://orcid.org/0000-0002-1520-4319
http://orcid.org/0000-0002-1520-4319
http://orcid.org/0000-0002-1520-4319
http://orcid.org/0000-0001-6262-0959
http://orcid.org/0000-0001-6262-0959
http://orcid.org/0000-0002-6996-3716
http://orcid.org/0000-0002-6996-3716
http://orcid.org/0000-0003-4881-7071
http://orcid.org/0000-0003-4881-7071
http://orcid.org/0000-0002-7427-3912
http://orcid.org/0000-0002-7427-3912
http://orcid.org/0000-0001-5005-3168
http://orcid.org/0000-0001-5005-3168
http://orcid.org/0000-0002-5075-4770
http://orcid.org/0000-0002-5075-4770
http://orcid.org/0000-0003-4636-5649
http://orcid.org/0000-0003-4636-5649
http://orcid.org/0000-0002-1826-5440
http://orcid.org/0000-0002-1826-5440
http://orcid.org/0000-0001-9895-5945
http://orcid.org/0000-0001-9895-5945
http://orcid.org/0000-0002-3125-0040
http://orcid.org/0000-0002-3125-0040
http://orcid.org/0000-0002-0144-758X
http://orcid.org/0000-0002-0144-758X
mailto:xih@bjhmoh.cn

Institutional review board
statement: The study was
approved by the Research Ethics
Commission of Beijing Hospital
(2020BJYYEC-047-01).

Informed consent statement:
Written informed consent was
waived by the Ethics.

Conflict-of-interest statement:
None reported.

Data sharing statement: The
datasets used and/or analyzed
during the present study are
available from the corresponding
author on reasonable request.

Supported by Disciplines
Construction Project of Peking
Union Medical College, No.
201920202102.

Country/Territory of origin: China
Specialty type: Infectious Diseases

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): B, B
Grade C (Good): 0

Grade D (Fair): 0

Grade E (Poor): 0

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See: htt
ps:/ / creativecommons.org/ Licens
es/by-nc/4.0/

Received: September 2, 2021
Peer-review started: September 2,
2021

Jaishideng®

WJCC | https://www.wjgnet.com 841

Chu X et al. Clinical features of severe COVID-19 patients

Abstract

BACKGROUND

As of June 1, 2020, over 370000 coronavirus disease 2019 (COVID-19) deaths have
been reported to the World Health Organization. However, the risk factors for
patients with moderate-to-severe or severe-to-critical COVID-19 remain unclear.

AIM
To explore the characteristics and predictive markers of severely and critically ill
patients with COVID-19.

METHODS

A retrospective study was conducted at the B11 Zhongfaxincheng campus and E1-
3 Guanggu campus of Tongji Hospital affiliated with Huazhong University of
Science and Technology in Wuhan. Patients with COVID-19 admitted from 1¢
February 2020 to 8" March 2020 were enrolled and categorized into 3 groups: The
moderate group, severe group and critically ill group. Epidemiological data,
demographic data, clinical symptoms and outcomes, complications, laboratory
tests and radiographic examinations were collected retrospectively from the
hospital information system and then compared between groups.

RESULTS

A total of 126 patients were enrolled. There were 59 in the moderate group, 49 in
the severe group, and 18 in the critically ill group. Multivariate logistic regression
analysis showed that age [odd ratio (OR) = 1.055, 95% (confidence interval) CI:
1.099-1.104], elevated neutrophil-to-lymphocyte ratios (OR = 4.019, 95%CI: 1.045-
15.467) and elevated high-sensitivity cardiac troponin I (OR = 10.126, 95%ClI: 1.088
-94.247) were high-risk factors.

CONCLUSION

The following indicators can help clinicians identify patients with severe COVID-
19 at an early stage: age, an elevated neutrophil-to-lymphocyte ratio and high
sensitivity cardiac troponin I.

Key Words: COVID-19; SARS-CoV-2; Critically ill; Risk factors; Aspartate transaminase;
Amino-terminal pro-brain natriuretic peptide; Creatinine; Calcium

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Here, we conducted a case-control study and found out that early drug
treatment is an important measure in the treatment of patients with coronavirus disease
2019 (COVID-19). And the following indicators can help clinicians identify patients
with severe COVID-19 at an early stage: an elevated neutrophil-to-lymphocyte ratio;
elevated aspartate transaminase, N-terminal pro b-type natriuretic peptide, and
creatinine levels; as well as decreased serum calcium level.

Citation: Chu X, Zhang GF, Zheng YK, Zhong YG, Wen L, Zeng P, Fu CY, Tong XL, Long
YF, Li J, Liu YL, Chang ZG, Xi H. Clinical features and risk factors of severely and critically
ill patients with COVID-19. World J Clin Cases 2022; 10(3): 840-855

URL: https://www.wjgnet.com/2307-8960/full/v10/i3/840.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i3.840

INTRODUCTION

Since the first report of coronavirus disease 2019 (COVID-19) in Wuhan, China, in
December 2019, this highly infectious respiratory disease caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) has spread rapidly throughout the
world, posing a serious threat to global health. Similar to SARS-CoV, the novel SARS-
CoV-2 uses angiotensin converting enzyme II (ACE2) receptors to invade not only type
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I alveolar cells in the lung but also myocardial cells in the heart, proximal tubule cells
in the kidney and other cells in organs with high ACE2 expression levels[1-4]. Several
studies reported that a number of patients had rapid disease progression and died of
acute respiratory distress syndrome and/or multiple organ failure[5-7].

According to the Chinese management guideline for COVID-19 (versions 1.0
through 7.0), the definition and classification of COVID-19 severity is divided into four
levels: mild, moderate, severe and critical. The main parameters for classification are
level of hypoxemia and progression of radiographic presentation[8]. Several studies
have reported the mortality rates of different groups. In the latest Chinese Centers for
Disease Control (CDC) report that included records from 44672 cases, patients with
severe and critical disease accounted for 13.8% and 4.7% of confirmed cases,
respectively; the crude case fatality rate among critically ill patients was 49%, and the
fatality density was 0.325[9]. Feng et al[10] reported that the mortality rates of the
moderate, severe and critically ill groups were 6.2%, 12.5% and 49.1%, respectively, in
Hubei, and 0%, 0%, and 13.3%, respectively, outside of Hubei. Of 52 critically ill adult
patients in the Yang et al[6] study, 32 (61.5%) had died at 28 d. The estimated mortality
rates in the Li et al[5] study were 1.1% for patients with non-severe disease and 32.5%
for patients with severe disease over an average of 32 d. Zhou et al[11] reported
mortality rates of 0%, 18.2% and 79.2% for patients with moderate, severe and
critically ill disease, respectively. Previous studies confirmed that older age, chronic
disease, and D-dimer greater than 1 pg/L were important independent predictors of
mortality from COVID-19.

However, the risk factors for patients with moderate-to-severe or severe-to-critical
COVID-19 remain unclear. A comprehensive description of the clinical characteristics,
laboratory changes, in addition to oxygen levels and radiographic examinations enable
clinicians to provide more accurate prognoses and specific care which vary according
to subclinical or latent severe cases. Here, we aim to explore the typical clinical charac-
teristics and examination parameters of critically ill patients with COVID-19 at two
campuses of Tongji Hospital affiliated with Huazhong University of Science and
Technology in Wuhan, China.

MATERIALS AND METHODS
Study design and participants

In this retrospective study, we enrolled all inpatients who were hospitalized for
COVID-19 from 1 February to 8* March 2020, at the B11 Zhongfaxincheng campus
and E1-3 Guanggu campus of Tongji Hospital affiliated with Huazhong University of
Science and Technology in Wuhan, China. These two campuses were designated
hospitals treating mainly severely and critically ill patients, and according to the
arrangement of the Chinese government, patients with mild to moderate COVID-19
were isolated from their families and communities and then transferred and admitted
to Fangcang shelter hospitals[12]. All patients in our study were confirmed with throat
swab specimens to extract viral RNA for laboratory confirmation of SARS-CoV-2
infection. The study was approved by the Research Ethics Commission of Beijing
Hospital (2020BJYYEC-047-01), and the requirement for written informed consent was
waived by the Ethics Commission for emerging infectious diseases.

Procedures
Epidemiological data, demographic data, clinical symptoms and outcomes, complic-
ations, laboratory examinations and imaging test information were extracted from
electronic medical records, and clinical outcomes were followed until March 26, 2020.
If data were missing from the medical records or clarification was needed, we obtained
data by direct communication with attending doctors and other health-care providers.
All data were checked by two researchers and two physicians from each campus.
According to COVID-19 severity defined by the Chinese management guideline for
COVID-19 (version 7.0)[8], we categorized the patients into 3 groups, namely, the
moderate group (level 2), severe group (level 3) and critically ill (Ievel 4) group, to
analyze the clinical features and high-risk factors of severe and critical COVID-19.

Definitions
The severity of COVID-19 (according to the Chinese management guideline for
COVID- 19 (version 7.0) was classified as follows[8].
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Mild (level 1): The patient had light clinical symptoms but no evidence of pneumonia
on X-ray or computed tomography (CT) examination.

Moderate (level 2): The patient had fever and respiratory symptoms, and the X-ray or
CT examination showed evidence of pneumonia.

Severe (level 3): Patients aged over 18 years who met the following conditions: (1)
Shortness of breath, with a respiratory rate > 30; (2) Resting-state oxygen saturation
values from one finger of one arm of < 93%; (3) Arterial partial pressure of oxygen
(PaO,)/fraction of inspired oxygen (FiO,) < 300 mmHg; and (4) Rapid progression of
lesions over 50% within 24-48 h.

Critically ill (level 4): Patients aged over 18 years who met the following conditions:
(1) Acute respiratory failure requiring mechanical ventilation support; (2) Shock; and
(3) COVID-19 complicated by other organ failure and the need for critical care in the
Intensive care unit.

Statistical analysis

EpiData 3.1 was used for the data collection and SPSS (version 22.0) for the analyses.
Continuous variables are presented as the mean * SD if they were normally
distributed or the median (interquartile range, IQR) if they were not, and variables
were compared by one-way ANOVA, the Mann-Whitney U test or Kruskal-Wallis test.
Categorical variables are presented as n (%) and were compared by the y? test or
Fisher’s exact test. A two-sided o of less than 0.05 was considered statistically
significant. The high-risk factors for severe and critically ill COVID-19 were analyzed
by logistic regression analysis. An ordinal logistic regression model was adopted and
used with JMP15.0 software to explore potential risk factors associated with the
severity of COVID-19. According to clinical significance, which was the most
important measure, data completeness and the single-factor screening results of the y?
analysis were considered. Under clinician guidance, potential collinear variables were
categorized to process the collinearity diagnosis by SPSS 22.0 (IBM Corp., Armonk,
NY, United States). Timeline charts of laboratory parameters were plotted using
GraphPad Prism version 8.0.

RESULTS

As of March 8, 126 patients with COVID-19 were included in this study, 67 from the
B11 Zhongfaxincheng campus and 59 from the E1-3 Guanggu campus. There were 59
in the moderate group, 49 in the severe group, and 18 in the critically ill group.
Although more than half of the infected patients in the severe and critically ill groups
were men, there was no significant difference in sex between groups; however,
compared with the moderate group, the difference became significant when we
merged the severe and critically ill together (P = 0.008). Men were more vulnerable to
COVID-19.

The median age of the patients was 61.00 years (IQR 48.00-68.00), ranging from 24
years to 91 years. Patients in the critically ill group were significantly older than those
in the moderate group (65.44 vs 54.76 years, P = 0.019). The median time from onset of
symptoms to first hospital admission was 8 d (IQR 3.00-14.00), and among the three
groups, this duration was longest in the moderate group. The median time from onset
of symptoms to COVID-19 Laboratory confirmation (via throat swab samples) was 7.5
d (IQR 3.35-13.75), and there were no differences between groups (Table 1).

Of the 126 patients, 104 (82.5%) had 1 or more coexisting medical conditions.
Hypertension [46 (36.5%)], diabetes [22 (17.5%)], cancer [11 (8.7%)], and coronary heart
disease [7 (5.6%)] were the most common coexisting conditions. Compared with the
critically ill group, the moderate group had fewer patients with cerebrovascular
diseases or cancer (P < 0.05). Compared with the severe group, the moderate group
had fewer patients with chronic liver disease (P < 0.05). There were more patients in
the critically ill group with 1 or more underlying diseases than in the other groups.
Before admission, 33 (33/67, 49.3%) patients reported having taken antibiotics, and
third-generation cephalosporins, and quinolone antibiotics were the most common.
Twenty-eight (28/67, 41.8%) patients reported taking oseltamivir. Two (2/126, 1.6%)
patient reported taking lopinavir/ritonavir. Seventy (70/126, 55.6%) patients reported
having taken arbidol. In addition, 83 patients reported having taken traditional
Chinese medicine, mainly Lianhua Qingwen capsules. Regarding patients who had
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Table 1 Baseline and clinical characteristics of patients with coronavirus disease 2019

Demographics and clinical

- Total Moderate Severe Critically il P value
characteristics
Male 67/126 24/59 (40.7) 30/49 (61.2)  13/18(72.2) 0.022
(53.2)
Age (yr) 54.76 £1.73 59.22+210 65.44+3.17 P (Critically ill vs moderate) = 0.019
Exposure history 28/67 (41.8) 10/19 (52.6) 13/36 (36.1)  5/12 (41.7) 0.498
Time from illness onset to hospital 16.00 (11.00- 7.00 (3.75- 6.00 (4.00-7.00) P (Critically ill vs moderate) = 0.000; P (Severe
admission (d) 18.00) 11.25) vs moderate) = 0.001
Time from illness onset to laboratory 10.00 (5.00- 7.50 (3.75- 2.00 (0.0 -4.50) 0.176
confirmation (d) 13.00) 18.00)
Comorbidity
All 104/126 51/59 (86.4) 35/49 (71.4)  18/18 (100) P (Critically ill vs severe) < 0.05
(82.5)
COPD/CB 6/126 (4.8) 1/59 (1.7) 3/49 (6.1) 2/18 (11.1) 0.152
Cerebrovascular disease 3/126 (2.4) 0/59 (0) 1/49 (2.0) 2/18 (11.1) P (Critically ill vs moderate) < 0.05
Coronary heart disease 7/126 (5.6) 4/59 (6.8) 3/49 (6.1) 0/18 (0.0) 0.325
Chronic liver disease 6/126 (4.8) 0/59 (0.0) 5/49 (10.2) 1/18 (5.6) P (Severe vs moderate) < 0.05
Hypertension 46/126 21/59 (35.6) 16/49 (32.7)  9/18 (50.0) 0.417
(36.5)
Diabetes 22/126 7/59 (11.9) 10/49 (20.4)  5/18 (27.8) 0.238
(17.5)
Hyperlipidemia 1/126 (0.8) 0/59 (0.0) 1/49 (2.0) 0/18 (0.0) 0.532
Cancer 11/126 (8.7) 2/59 (3.4) 4/49 (8.2) 5/18 (27.8) P (Critically ill vs moderate) < 0.05
Drug history
Aspirin 2/67(3.0)  0/19(0.0) 1/36 (2.8) 1/12 (8.3) 0.406
Beta blockers 2/67 (3.0)  1/19(5.3) 1/36 (2.8) 0/12 (0.0) 1.000
Insulin 2/67 (3.0) 1/19(5.3) 0/36 (0) 1/12 (8.3) 0.210
Stains 2/67(3.00  0/19(0.0) 2/36 (5.6) 0/12 (0.0) 0.691
ACEIs 6/126 (4.8) 4/59 (6/8) 2/49 (4.1) 0/18 (0.0) 0.623
ARB 16/126 7/59 (11.9) 9/49 (18.4) 0/18 (0.0) 0.045
(12.7)
Drug treatment before admission
All 108/126 55/59 (93.2) 40/49 (81.6)  13/18(72.2) P (Critically ill vs moderate) < 0.05
(85.7)
Antibiotics 33/67 (49.3) 7/19 (36.8) 19/36 (53.7)  7/12(58.3) 0.418
Traditional Chinese medicine 83/126 49/59 (83.1) 28/49 (57.1) 6/18 (33.3) P (Critically ill s moderate) < 0.05; P (Severe
(65.9) vs moderate) < 0.05
Arbidol 70/126 43/59 (72.9) 20/49 (40.8)  7/18 (38.9) P (Critically ill vs moderate) < 0.05; P (Severe
(55.6) vs moderate) < 0.05
Oseltamivir 28/67 (41.8) 10/19 (52.6) 16/36 (44.4)  2/12(16/7) 0.126
Lopinavir/ritonavir 2/126 (1.6) 1/59 (1.7) 0/49 (0.0) 1/18 (5.6) 0.266
Fever 98/126 44/59 (46.8) 42/49 (85.7)  12/18 (66.7) 0.175
(77.8)
Maximum body temperature 38.90 (38.00- 38.70 (38.00-  39.00 (38.92- 0.440
39.40) 39.00) 39.25)
Rigor 32/67 (47.8) 7/19 (36.8) 20/36 (55.6)  5/12 (42.7) 0.375
Fatigue 43/67 (64.2) 10/19 (52.6) 24/36 (66.7)  9/12 (75.0) 0.405
Sore throat 25/67 (37.3) 6/19 (31.6) 14/36 (38.9)  5/12 (41.7) 0.816
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1/67 (15)  0/19 (0.0) 1/36 (2.8) 0/12 (0.0) 1.000
6/67(9.0)  1/19 (5.3) 5/36(139)  0/12(0.0) 0.169
98/126 46/50 (78.0)  40/49 (81.6) 12/18(667) 0426
(77.8)

39/67 (582) 11/19(57.9)  22/36(611)  6/12(50.0) 0.795
14/67 (20.9) 1/19 (5.3) 11/36 (30.6)  2/12(16.7) 0.083
5/67 (75)  1/19 (53) 4/36 (11.1)  0/12(0.0) 0.571
15/67 (22.4) 5/19 (26.3) 8/36(222)  2/12(167) 0817

49/126 19/59 (32.2)  22/49 (44.9)  8/18 (44.4) 0352
(38.9)

24/67 (35.8) 6/19 (31.6) 14/36 (389)  4/12(333) 0.848
22/67 (32.8) 7/19 (36.8) 11/36 (30.6)  4/12(33.3) 0.895
29/67 (43.3) 5/19 (26.3) 18/36 (50.0)  6/12 (50.0) 0211
21/67 (313) 4/19 (21.1) 13/36 (36.1)  4/12(33.3) 0497

40/126 16/59 (27.1)  20/49 (40.8)  4/18 (22.2) 0.202
(31.7)

29/67 (433) 7/19 (36.8) 17/36 (47.2)  5/12 (41.7) 0.755
32/67 (47.8) 6/19 (31.6) 20/36 (55.6)  6/12 (50.0) 0.235
22/67 (32.8) 4/19 (21.1) 13/36 (36.1)  5/12 (41.7) 0392

0/67 (0.0)  0/19 (0.0) 0/36 (0.0) 0/12 (0.0) =

Data are presented as /1 (%) or mean + SD or median (interquartile range). P values were calculated by Mann-Whitney U test, ¥2 test, or Fisher’s exact

test, as appropriate.

Jaishideng®
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taken traditional Chinese medicine and arbidol before admission, they were more
likely to be in the moderate group (P < 0.05) (Table 1).

Among the 126 patients in the study, the most common symptoms at disease onset
were fever [98 (77.8%)], cough [98 (77.8%)], shortness of breath [49 (38.9%)] and fatigue
(43/67, 64.2%). Less common symptoms included expectoration, rigor, anorexia,
myalgia, and nausea (Table 1). No significant differences in the symptoms at disease
onset were found between groups (Table 1).

All patients had received radiographic examination in our study. Among 86
imaging diagnostic reports, patchy shadows were found in 45.3% and 44% of patients’
early chest CT and X-ray reports, respectively, and 47.7% of the patients’ reports
showed multiple area involvement. A total of 18.6% of images showed pleural
adhesions, 15.1% showed emphysema, and 14.0% showed enlarged mediastinal lymph
nodes. 35 patients who were admitted to the B11 Zhongfaxincheng campus of Tongji
Hospital had ground-glass opacity.

All the laboratory data were collected through patients” electronic medical records.
Patient’s first laboratory results are shown in Table 2. Of all the patients, 58 (58/123,
47.2%) had hemoglobin levels below normal. In addition, 44 (44/121, 36.4%) patients
had lymphocyte counts below normal, and 35 (35/125, 28.0%) patients had lower
lymphocyte ratios. Seventy-eight (78/123, 63.4%) patients had decreased hematocrit
levels. 107/122 (87.7%) patients had higher-than- normal levels of C-reactive protein.
Regarding coagulation tests, 8 (8/66, 12.1%), 11 (11/66, 16.7%) and 39 (39/66, 59.1%)
patients had elevated thrombin times, prothrombin times and fibrinogen levels,
respectively; notably, 80 (80/124, 64.5%) patients showed significantly increased D-
dimer levels. Additionally, we found that 71 (71/120, 59.2%) patients had increased
lactate dehydrogenase, 45 (45/62, 72.6%) patients had higher ferritin levels, and 68
(68/120, 56.7%) patients had decreased calcium levels (Table 2).

Neutrophil ratio, eosinophil ratio, lymphocyte count and amnio-terminal pro-brain
natriuretic peptide are significantly different between each group in the two-group
comparisons. Additionally, compared with the moderate group, there are 21 more
laboratory terms are significantly different (details of the between-group comparisons
are shown in Table 2).
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Table 2 Laboratory findings of patients with coronavirus disease 2019

Laboratory findings Total Moderate Severe Critically ill P value
Leukocyte count, x 10°/L 6.02 £2.07 5.79+0.21 6.09 £0.32 6.66 +0.71

Total 125/125 (100) 59/125 (47.2) 49/125 (39.2) 17/125 (13.6) 0.26
Lower (< 3.5) 13/125 (10.4) 4/59 (6.8) 6/49 (12.2) 3/17 (17.6)

Normal (3.5-9.5) 104/125 (83.2) 53/59 (89.8) 39/49 (79.6) 12/17 (70.6)

Higher (> 9.5) 8/125 (6.4) 2/59 (3.4) 4/49 (8.2) 2/17 (11.8)

Neutrophil count, x 10°/L 3.78 (2.40-5.15) 3.37 (2.40-4.19) 4.05(2.34-517)  5.71(2.82-7.45)

Total

Lower (<1.8)
Normal (1.8-6.3)
Higher (> 6.3)
Neutrophil ratio

Total

Lower (< 40)

Normal (40-75)

Higher (> 75)

Eosinophil count, x 109/ L

Total

Lower (< 0.02)
Normal (0.02-0.52)
Higher (> 0.52)
Eosinophil ratio,

Total

Lower (< 0.4)
Normal (0.4-8)
Higher (> 8)
Monocyte count, x 10°/L
Total

Lower (<0.1)
Normal (0.1-0.6)
Higher (> 0.6)
Monocyte ratio,
Total

Lower (< 3)
Normal (3-10)

Higher (> 10)

Lymphocyte count, x 10°/L

Total

Jaishideng®

121/121 (100)
13/121 (10.8)
91/121 (75.2)
17/121 (14.0)
63.70 (53.75-73.80)

124/124 (100)

4/124 (3.2)
89/124 (71.8)
31/124 (25.0)
0.08 (0.03-0.15)

121/121 (100)

25/121 (20.7)
95/121 (78.5)
1/121 (0.8)
1.35 (0.40-2.83)

122/122 (100)

29/122 (23.8)
91/122 (74.6)
2/122 (1.6)
0.53 (0.40-0.66)
123/123 (100)
1/123 (0.8)
80/123 (65.0)
42/123 (34.1)
9.05 (7.90-10.33)
122/122 (100)
3/122 (2.5)
82/122 (67.2)
37/122 (30.3)
1.25 (0.92-1.88)

121/121 (100)
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56/121 (46.3)
3/56 (5.4)

50/56 (89.2)

3/56 (5.4)

57.85 (52.80-57.85)

58/124 (46.8)

0/58 (0)

53/58 (91.4)
5/58 (8.6)

0.13 (0.06-0.20)

56/121 (46.3)

3/56 (5.4)
52/56 (92.9)
1/56 (1.8)

2.20 (1.10-3.40)

56/122 (45.9)

3/56 (5.4)
51/56 (91.1)
2/56 (3.6)

0.55 (0.46-0.66)
57/123 (46.3)
0/57 (0.0)
37/57 (64.9)
20/57 (35.1)
9.15 (8.23-11.03)
56/122 (45.9)
0/56 (0)

35/56 (62.5)
21/56 (37.5)
1.79 (1.25-2.01)

56/121 (46.3)

47/121 (38.8)
7/47 (14.9)

33/47 (70.2)

7/47 (14.9)

68.55 (52.53-75.78)

48/124 (38.7)

4/48 (8.5)
31/48 (64.6)
13/48 (27.1)
0.07 (0.02-0.14)

47/121 (38.8)

11/47 (23.4)
36/47 (76.6)
0/56 (0.0)

1.25 (0.20-2.18)

48/122 (39.3)

14/48 (29.2)
34/48 (70.8)
0/48 (0)

0.55 (0.38-0.67)
48/123 (39.0)
0/48 (0.0)
30/48 (62.5)
18/48 (37.5)
9.3 (8.03-10.28)
48/122 (39.3)
1/48 (2.1)
33/48 (68.8)
14/48 (29.2)
1.19 (0.90-1.44)

47/121 (38.8)

846

18/121 (14.9) P (Moderate vs critically ill) < 0.05
3/18 (16.7)

8 (44.4)

7 (38.9)

81.05 (72.90-87.25)

18/124 (14.5) P (Moderate vs severe) < 0.05; P
(Moderate vs critically ill) < 0.05; P
(Severe vs critically ill) < 0.05

0/18 (0)

5/18 (27.8)

13/18 (72.2)
0.00 (0.00-0.06)

18/121 (14.9) P (Moderate vs critically ill) < 0.05;

P (Severe vs critically ill) < 0.05
11/18 (61.1)
7/18 (38.9)
0/56 (0.0)
0 (0-0.65)

18/122 (14.8) P (Moderate vs severe) < 0.05; P

(Moderate vs critically ill) < 0.05; P
(Severe vs critically ill) < 0.05
12/18 (23.8)
6/18 (74.6)
0/18 (0)
0.39 (0.20-0.56)
18/123 (14.7) 0.266
1/18 (5.6)
13/18 (72.2)
4/18 (22.2)
5.90 (3.75-8.80)
18/122 (14.8) P (Moderate vs critically ill) < 0.05
2/18 (11.1)
14/18 (77.8)
2/18 (11.1)
0.70 (0.52-0.87)

18/121 (14.9) P (Moderate vs severe) < 0.05; P

(Moderate vs critically ill) < 0.05; P
(Severe vs critically ill) < 0.05
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Lower (<1.1)
Normal (1.1-3.2)
Higher (>3.2)
Lymphocyte ratio,

Total

Lower (< 20)
Normal (20-50)
Higher (> 50)

Hemoglobin, g/L

Total

Lower (< 115, < 130%)
Normal (115-150', 130-175%)
Hematocrit,

Total

Lower (< 34!, <407
Normal (34-45', 40-50°)
Higher (> 45!, > 45%)

Platelet’s count, x 109/ L
Total

Lower (< 125)

Normal (125-350)

Higher (> 350)

Neutrophil to lymphocyte ratio

Total

Normal (<3.13)
Higher (> 3.13)

Alanine aminotransferase, U/L

Total
Normal (<33, <41%)
Higher (> 33', > 417

Lactate dehydrogenase, U/L

Total

Lower (< 135)

Normal (135-214', 135-2257)
Higher (>214',>225%)

Aspartate aminotransferase,
U/L

Total
Normal (<32', <407

Higher (> 32!, > 407)

Jaishideng®

44/121 (36.4)
75/121 (62.0)
2/121 (1.7)

24 40 (14.55-32.40)

125/125 (100)

35/125 (28.0)
77/125 (61.6)
3/125 (2.4)

127.00 (114.00-
136.00)

123/123 (100)
58/123 (47.2)
65/123 (52.8)
36.50 (33.30-39.40)
123/123 (100)
78/123 (63.4)
44/123 (35.8)
1/123 (0.8)

260.00 (187.50-
342.50)

122/122 (100)

10/122 (8.2)
84/122 (68.8)
28/122 (23.0)
257 (1.57-4.82)

121/121 (100)

71/121 (58.7)
50/121 (41.3)

25.00 (15.00-43.00)

123/123 (100)
89/123 (73.4)
34/123 (27.6)

253.0 (193.25-
300.0)

120/120 (100)
5/120 (4.2)

44/120 (36.7)
71/120 (59.2)

24,00 (17.00-37.00)

123/123 (100)
94/123 (76.4)

29/123 (23.6)
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8/56 (14.3)
47/56 (83.9)

1/56 (1.8)

29.60 (23.20-34.10)

59/125 (47.2)

9/59 (15.3)
50/59 (84.7)
0/59 (0)

127.00 (116.00-
135.00)

57/123 (47.2)
21/57 (36.8)
36/57 (63.2)

37.40 (33.75-39.60)
57/123 (46.4)
29/57 (50.9)
27/57 (47.4)

1/57 (1.8)

268.00 (212.50-
336.75)

56/122 (45.9)

2/56 (3.6)
41/56 (73.2)
13/56 (23.2)
1.99 (1.43-2.81)

55/121 (45.4)

46/55 (83.6)
9/55 (16.4)

22.00 (16.00-41.00)

57/123 (46.4)
43/57 (74.4)
14/57 (24.6)

210.0 (186.0-266.5)

55/120 (45.8)
4/55 (7.3)
24/55 (43.6)
27/55 (49.1)

22,00 (17.00-29.00)

57/123 (46.4)
48/57 (84.2)

9/57 (15.8)
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20/47 (42.6)
26/47 (55.3)

1/47 (2.1)

20.15 (13.40-33.28)

48/125 (38.4)

23/48 (47.9)
22/48 (45.8)
3/48 (6.3)

126.00 (114.75-
136.75)

48/123 (38.4)
24/48 (50)

24/48 (50)

36.5 (33.15-39.95)
48/123 (39.0)
33/48 (68.8)
15/48 (31.3)
0/48 (0)

287.00 (193.00-
368.00)

48/122 (39.3)

2/48 (4.2)
32/48 (66.7)
14/48 (29.2)
3.29 (1.49-5.50)

48/121 (39.7)

21/55 (43.8)
27/55 (56.3)

28.00 (13.50-45.50)

49/123 (39.8)
34/49 (69.4)
15/49 (30.6)

262.00 (193.00-
300.00)

57/120 (47.5)
1/57 (2.1)
18/57 (38.3)
28/57 (59.6)

22.00 (17.00-37.00)

49/123 (39.8)
39/49 (79.6)

10/49 (20.4)

847

16/18 (88.9)
2/18 (11.1)

0/18 (0.0)

12.95 (8.50-20.15)

18/125 (14.4) P (Moderate vs severe) < 0.05; P

(Moderate s critically ill) < 0.05
13/18 (72.2)
5/18 (27.8)
0/18 (0)

123.00 (103.00-
136.00)

18/123 (14.4) P (Moderate vs critically ill) < 0.05
13/18 (72.2)

5/18 (27.8)

34.55 (29.85-38.65)
18/123 (14.6) P (moderate s critically ill) < 0.05
16/18 (88.9)

2/18 (11.1)

0/18 (0)

157.00 (67.00-
230.75)

18/122 (14.8) P (Moderate vs severe) < 0.05; P

(Moderate vs critically ill) < 0.05
6/18 (33.3)
1118 (61.1)
1/18 (5.6)
6.21 (3.62-9.78)

18/121 (14.9) P (Moderate vs severe) < 0.05; P

(Moderate vs critically ill) < 0.05
4/55 (22.2)
14/55 (77.8)

37.00 (14.00-
47.50)

17/123 (13.8) 0.77
12/17 (70.6)
5/17 (29.4)

341.00 (286.75-
497.00)

18/120 (14.7) P (Moderate s critically ill) < 0.05
0/18 (0)

2/18 (11.1)

16/18 (88.9)

42.00 (21.00-68.50)

17/123 (13.8) P (Moderate s critically ill) < 0.05
7/17 (41.2)

10/17 (58.8)
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Serum amylase, U/L
Total

Lower (< 28)

Normal (28-100)
Higher (> 100)

Total bilirubin, pmol/L
Total

Normal (£21', <26%)
Higher (> 21", > 26%)
Albumin, g/L

Total

Lower (< 35)
Normal (35-52)
Creatinine, pmol/L

Total

Lower (< 45, < 587)
Normal (45-84', 59-104%)
Higher (> 84', > 104’
C-reactive protein, mg/L
Total

Normal (< 1)

Higher (> 1)

Creatine kinase, U/L
Total

Normal (<170)

Higher (> 170)
Procalcitonin®, ng/mL

Total

Lower (< 0.02)
Normal (0.02-0.05)
Higher (> 0.05)
Potassium, mmol/L
Total

Lower (< 3.5)
Normal (3.5-5.1)

Higher (>5.1)

Corrected calcium, mmol/L

Total (< 2.15)
Normal (2.15-2.57)
Higher (> 2.57)

Calcium, mmol/L

Jaishideng®

69.33 +2.65
77/77 (100)
1/77 (1.3)
66/77 (85.7)
10/77 (13.0)
8.00 (5.90-12.00)
121/121 (100)
116/121 (95.9)
5/121 (4.1)
36.19 + 4.87

121/121 (100)

46/121 (38.0)
75/121 (62.0)
69.00 (59.00-78.00)

121/121 (100)

13/121 (10.7)
101/121 (83.5)
7/121 (5.8)

6.55 (1.60-38.50)
122/122 (100)
15/122 (12.3)
107/122 (87.7)
46.00 (33.50-66.50)
101/101 (100)
94/101 (93.1)

7/101 (6.9)

91/91 (100)

6/91 (6.6)
44/91 (48.4)
41/91 (45.0)
4.24 (3.96-4.64)
64/64 (100)
1/64 (1.6)
58/64 (90.6)
5/64 (7.8)
2.41+0.10
63/63 (100)
59/63 (93.7)
4/63 (6.3)

216+£0.11
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66.51 +3.55
35/77 (45.4)
1/35 (2.9)
32/35 (91.4)
2/35 (5.7)

7.40 (4.30-10.60)
55/121 (45.4)
54/55 (98.2)
1/55 (1.8)
39.25+051

55/121 (45.4)

7/55 (12.7)
48/55 (87.3)
67.00 (58.00-80.00)

55/121 (45.4)

2/55 (3.6)

51/55 (92.7)

2/55 (3.6)

2.30 (1.20-6.70)
57/122 (46.7)
12/57 (21.1)
45/57 (78.9)

41.00 (34.50-58.50)
49/101 (48.5)
46/49 (93.9)

3/49 (6.1)

37/91 (40.7)

0/37 (0)
25/37 (67.6)
12/37 (32.4)
4.24 (3.97-4.40)
16/64 (25.0)
0/16 (0)
14/16 (87.5)
2/16 (12.5)
241002
16/63 (25.4)
15/16 (93.8)
1/26 (6.3)

2.20+0.01

7159 517
29/77 (39.7)
0/29 (0)

22/29 (75.9)
7/29 (24.1)

8.65 (5.98-12.43)
48/121 (39.7)
46/48 (95.8)
2/48 (4.2)

34.44 +0.56

48/121 (39.7)

27/48 (56.3)
21/48 (43.8)
69.00 (60.00-76.00)

48/121 (39.7)

6/48 (12.5)

41/48 (85.4)

1/48 (2.1)

12.40 (2.68-48.58)
48/122 (39.4)
2/48 (4.2)

46/48 (95.8)

52.00 (33.00-77.00)
37/101 (36.6)
36/37 (97.3)

1/37 2.7)

37/91 (40.7)

5/37 (13.5)
17/37 (45.9)
15/37 (40.5)
430 (3.92-4.75)
36/64 (56.3)
0/36 (0)
34/36 (94.4)
2/36 (5.6)
240 +0.02
35/63 (55.6)
33/35 (94.3)
2/35 (5.7)

214 +0.01

848

71.92 £4.92
13/77 (14.9)
0/13 (0)

12/13 (92.3)
1/13 (7.7)

10.45 (7.98-18.13)
18/121 (14.9)
16/18 (88.9)
2/18 (11.1)
31.49+1.03

18/121 (14.9)

12/18 (66.7)
6/18 (33.3)
73.00 (54.75-87.50)

18/121 (14.9)

5/18 (27.8)

9/18 (50)

4/18 (22.2)

91.00 (37.3-131.25)
17/122 (13.9)

1/17 (5.9)

16/17 (94.1)

55.00 (40.00-148.00)
15/101 (14.9)
12/15 (80)

3/15 (20)

17/91 (18.6)

1/17 (5.9)
2/17 (11.8)
14/17 (82.4)
415 (3.85-4.59)
12/64 (18.7)
1/12 (8.3)
10/12 (83.3)
1/12 (8.3)
2.45 +0.04
12/63 (19.0)
11/12 (91.7)
1/12 (8.3)

2.10 £ 0.03
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0.13

0.18

P (Moderate vs severe) < 0.05; P
(Moderate s critically ill) < 0.05

P (Moderate vs severe) < 0.05; P
(Severe vs critically ill) < 0.05

P (Moderate vs severe) < 0.05

0.09

P (Moderate vs severe) < 0.05; P
(Moderate s critically ill) < 0.05

0.27
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Total 120/120 (100) 54/120 (45.0) 48/120 (40.0) 18/120 (15.0) P (Moderate vs severe) < 0.05; P
(Moderate vs critically ill) < 0.05
Lower (< 2.15', < 2.20%) 68/120 (56.7) 17/54 (31.5) 35/48 (72.9) 16/18 (88.9)
Normal (2.15-2.5', 2.2-2.55%) 52/120 (43.3) 37/54 (68.5) 13/48 (27.1) 2/18 (11.1)
Thrombin time, s 16.25 (15.28-16.93)  15.15 (14.53-16.18)  16.40 (15.55-17.20) 16.90 (14.73-19.55)
Total 66/66 (100) 18/66 (27.3) 36/66 (54.5) 12/66 (18.2) P (Moderate vs critically ill) < 0.05
Lower (< 14) 1/66 (1.5) 0/18 (0) 0/36 (0) 1//36 (8.3)
Normal (14-19) 57/66 (86.4) 18/18 (100) 32/36 (88.9) 7/36 (58.3)
Higher (> 19) 8/66 (12.1) 0/18 (0) 4/36 (11.1) 4/36 (33.3)
Prothrombin time, s 13.65 (13.20-14.23) 13.25(13.18-13.60) ~ 13.95 (13.45-14.28) 14.00 (13.03-15.28)
Total 66/66 (100) 18/66 (27.3) 36/66 (54.5) 12/66 (18.2) P (Moderate vs critically ill) < 0.05
Normal (11.5-14.5) 55/66 (83.3) 18/18 (100) 30/36 (83.3) 7/12 (58.3)
Higher (> 14.5) 11/66 (16.7) 0/18 (0) 6/36 (16.7) 5/12 (41.7)
Prothrombin activity 94.00 (86.00- 99.50 (95.50-102.25)  90.50 (86.25-96.75) 88.50 (75.00-105.00)
100.00)
Total 66,66 (100) 18/66 (27.3) 36,66 (54.5) 12/66 (18.2) P (Moderate vs critically ill) < 0.05
Lower (< 75) 7/66 (10.6) 0/18 (0) 4/36 (11.1) 3/12 (25)
Normal (75-125) 58/66 (87.9) 18/18 (100) 32/36 (88.9) 8/12 (66.7)
Higher (> 125) 1/66 (1.5) 0/18 (0) 0/36 (0) 1/12 (8.3)
Fibrinogen, g/L 446+0.18 3.72+0.22 4.75+0.25 4.68 £0.55
Total 66,66 (100) 18/66 (27.3) 36/66 (54.5) 12/66 (18.2) P (Moderate vs critically ill) < 0.05
Lower (<2) 3/66 (4.5) 0/18 (0) 1/36 (2.8) 2/12 (16.7)
Normal (2-4) 24/66 (36.4) 11/18 (61.1) 12/36 (33.3) 1/12 (8.3)
Higher (> 4) 39/66 (59.1) 7/18 (38.9) 23/36 (63.9) 9/12 (75)

D-dimer’, pg/mL

Total 124/124 (100) 57/124 (46.0) 49/124 (39.5) 18/124 (14.5) P (Moderate vs severe) < 0.05; P
(Moderate s critically ill) < 0.05

Normal (< 0.5) 44/124 (35.5) 34/57 (59.6) 10/49 (20.4) 0/18 (0)

Higher (> 0.5) 80/124 (64.5) 23/57 (40.4) 39/49 (79.6) 18/18 (100)

High-sensitivity cardiac
troponin’, pg/mL

Total 123/123 (100) 56/123 (46.4) 49/123 (39.0) 18/123 (14.6) P (Moderate vs severe) < 0.05; P
(Moderate vs critically ill) < 0.05

Normal (£15.6', <34.2%) 117/123 (95.1) 54/56 (96.4) 49/49 (100) 14/18 (77.8)

Higher (>15.6', >34.2%) 6/123 (4.9) 2/56 (3.6) 0/49 (0) 4/18 (22.2)

Amino-terminal pro-
brainnatriuretic peptide’,

pg/mL

Total 123/123 (100) 57/123 (45.5) 49/123 (39.9) 18/123 (14.6) P (Moderate vs severe) < 0.05; P
(Moderate vs critically ill) < 0.05; P
(Severe vs critically ill) < 0.05

Normal (< 285, < 4867 83/123 (67.5) 50/57 (87.7) 29/49 (60.4) 4/18 (22.2)

Higher (> 285, 2 4867) 40/123 (32.5) 7/57 (12.3) 19/49 (39.6) 14/18 (77.8)

Ferritin, ng/L 468.25 (292.18- 9.80 (4.30-18.68) 269.05 (169.60- 601.60 (383.5-

1022.08) 407.23) 1195.90)

Total 62/62 (100) 18/62 (29.0) 31/62 (50.0) 13/62 (21.0) 0.08

Lower (< 15, < 30%) 2/62(3.2) 1/18 (5.6) 1/31 (3.2) 0/13 (0)

Normal (15-150', 30-400%) 15/62 (24.2) 8/18 (44.4) 6/31 (19.4) 1/13(7.7)

Bainnidenge WICC | https://www.wjgnet.com 849 January 21,2022 | Volume10 | Issue3 |



Chu X et al. Clinical features of severe COVID-19 patients

Higher (> 150', > 4007) 45/62 (72.6) 9/18 (50) 24/31 (77.4) 12/13 (92.3)

The normal and abnormal range applied to female patients.

The normal and abnormal range applied to male patients.

3Comparisons between groups were not completed because the laboratory item was grade variables.

Data are presented as 1n/n (%) or mean + SD or median (interquartile range). The level of each laboratory finding was divided as normal and abnormal
levels (lower than normal or higher than normal) according to the standard normal physiological range of our research centers. Average levels of each
group were described by mean + SD or median (interquartile range). Numbers and proportions of patients with different levels of each laboratory item
were presented above.

Major laboratory markers were tracked in 67 patients on the B11 Zhongfaxincheng
campus beginning at admission (Figure 1). During hospitalization, most patients had
marked lymphopenia, and patients in the critically ill group developed more severe
lymphopenia over time. The level of D-dimer was significantly higher in the critically
ill group than in the other groups and rapidly increased from day 11 after admission.
Levels of high-sensitivity cardiac troponin I, amino-terminal pro-brain natriuretic
peptide (NT-pro BNP), and lactate dehydrogenase were clearly elevated in the
critically ill group compared with the other groups throughout the early clinical course
but decreased from day 11. The level of albumin was lowest in the critically ill group
and decreased with illness deterioration.

An ordinal logistic regression model was adopted and conducted with JMP15.0
software to explore potential risk factors associated with the severity of COVID-19.
Based on data completeness, the clinical significance and the single-factor screening
results in Table 1 and Table 2, we first took all the variables proven to be significant in
the y* tests as candidate variables while excluding the time from disease onset to
hospital admission, thrombin time, prothrombin time, prothrombin activity and
fibrinogen for incomplete data sets, as only one of our research centers had collected
these data. Second, we categorized the remaining candidate variables as comorbidity,
drug treatment before admission, coagulation system, inflammation markers and liver
functional system to the process collinearity diagnosis. Thus, we excluded
hemoglobin, chronic liver disease, lactate dehydrogenase and C-reactive protein.
Remaining candidate variables included age, sex, cerebrovascular disease, cancer,
neutrophil-to- lymphocyte ratio, monocyte ratio, creatinine, aspartate transaminase
(AST), drug treatment before admission, albumin, calcium, hematocrit, procalcitonin,
NT-pro BNP, platelet count, eosinophil ratio and high- sensitivity cardiac troponin I.
Then, a step-by-step regression method (P for inclusion = 0.05, P for exclusion = 0.05)
was applied, and 3 variables were included in the final model: age, neutrophil-to-
lymphocyte ratio and high-sensitivity cardiac troponin I (Table 3).

The results showed that the total model test y*=17.380, P < 0.001, which meant at
least one B in the equation did not equal 0, and the final model was preceded to a
constant value. The goodness-of-fit test showed y>=59.137, P = 0.968 > 0.05, meaning
that the final model fit well. We found that neutrophil-to-lymphocyte ratio (P = 0.042)
and high-sensitivity cardiac troponin I (P = 0.043) were statistically significant
independent risk factors (details in Table 3). Compared with patients who had normal
neutrophil-to-lymphocyte ratios and high-sensitivity cardiac troponin I, the odd ratio
(OR) for severe COVID-19 in patients with elevated neutrophil-to- lymphocyte ratios
were 4.019 times higher [95% confidence interval (CI): 1.045-15.467] and elevated high-
sensitivity cardiac troponin I was 10.126 times higher (95%CI: 1.088-94.247).

As of 22™ March, 2020, 114 (90.5%) of 126 patients were discharged, 8 (6.3%)
patients died, and 4 (3.2%) remained hospitalized. Fitness for discharge was based on
abatement of fever for at least 3 d, with the disappearance of respiratory symptoms,
improvement based on chest radiographic evidence, and two successive indications
(interval not less than 24 h) of viral clearance in respiratory samples obtained from the
upper respiratory tract. For those who were discharged, the length of hospital stay was
18 d (IQR, 10.0-26.0). For those who died, the time from admission to death was 5.00 d
(IQR 1.75-16.50).

DISCUSSION

This retrospective study discovered several clinical features and risk factors for critical
illness in patients who were hospitalized with COVID-19 in Tongji Hospital. As of
March 8, 2020, 126 patients with COVID-19 were included in this study: 67 from the
B11 Zhongfaxincheng campus and 59 from the E1-3 Guanggu campus. Of the 59

gﬁ;@ WJCC | https://www.wjgnet.com 850 January 21,2022 | Volume10 | Issue3 |



Chu X et al. Clinical features of severe COVID-19 patients

Table 3 Logistic regression results of potential risk factors for severity of coronavirus disease 2019

95%Cl
Wald x? Pvalue OR

Upper bound Lower bound
Intercept (Moderate) 1.800 0.180 9.816 - -
Intercept (Severe) 1.122 0.289 0.179 - -
Age 5.477 0.019 1.055 1.009 1.104
High-sensitivity cardiac
troponin I
Normal (£15.6', < 34.2%)
Higher (> 15.6', > 34.2%) 4.094 0.043 4.019 1.045 15.467
Neutrophil to lymphocyte ratio
Higher (> 3.13) 5.477 0.042 10.126 1.088 94.247

Normal (<3.13)

The normal and abnormal range applied to female patients.

The normal and abnormal range applied to male patients.

Ordinal logistic regression model was adopted in JMP15.0 software to explore the risk factors associated with severity of coronavirus disease 2019 patients.
Step-by-step regression method (P for inclusion = 0.05, P for exclusion = 0.05) was applied and 3 variables were included in the final model. Results
showed that total model test > = 17.380, P < 0.001, which means at least one f in the equation did not equal to 0 and this model was preceded to constant 1.
Good-to-fitness test showed Xz =59.137, P = 0.968 > 0.05, which means this model fit well. OR: Odds ratio.

(46.8%) patients in the moderate group, 24 were male. Of the 49 (38.8%) patients in the
severe group, 30 were male. Of the 18 (14.3%) patients in the critically ill group, 13
were male. By 26" March, according to National Health Commission statistics, there
were 3460 confirmed cases (2880 cases in Wuhan) and 1034 severe cases (995 cases in
Wubhan) in China, and to date, 81340 cumulative cases have been confirmed, 3292 have
died and 74588 have been discharged[13]. The focus of medical services has now
changed to treat patients with severe disease. In the latest Chinese CDC report, 31.1%
of confirmed patients were aged over 60, and the crude mortality was highest among
patients > 80-years-old (14.8%) and among patients with chronic underlying diseases
(5.6%-10.5%)[9]. Similar results were reported in several studies in which increased
age and comorbidity were associated with death among patients with COVID-19[5,6,
11,14]. Older COVID-19 patients with chronic comorbidities such as hypertension,
diabetes, cardiovascular disease, cancer or other coexisting medical conditions were
more likely to develop disease involving multiple systems and organs and rapidly
progress to poor outcomes[9]. In our study, the median age of the patients was 61.00
years (IQR 48.00-68.00). Patients in the critically ill group were significantly older than
those in the moderate group (65.44 years vs 54.76 years, P = 0.019). Patients with
cerebrovascular disease, chronic liver disease, and cancer also presented with more
severe disease; however, we did not find a significant difference in sex between the 3
groups. When we merged the severe and critically ill group together, the men in the
merged group appeared to be more vulnerable to the COVID-19 than those in the
moderate group. Recently, several studies have noted that more men than women
were diagnosed with severe disease and that men had a higher case fatality rate[15-
17]. Channappanavar et al[18] and Ling Ma et al[19] indicated that SARS-CoV-2 may
affect male gonadal function via ACE2 receptors and that estrogen receptor signaling
may provide a protective effect during coronavirus infection.

In terms of laboratory tests, the most common laboratory abnormalities observed in
the severe and critically ill groups were decreased lymphocytes and albumin, as well
as elevated lactate dehydrogenase, C-reactive protein, fibrinogen and D-dimer. In our
study, compared with the moderate group, patients in the severe and critically ill
groups had numerous laboratory abnormalities, which suggests that COVID-19 may
be associated with coagulation activation, liver dysfunction, acute kidney injury,
cardiac injury, and immune deficiency. The dynamic change in laboratory findings
was tracked in 67 patients with COVID-19. In the critically ill group, the D-dimer,
high-sensitivity cardiac troponin I, NT-pro BNP and lactate dehydrogenase levels
increased with disease progression, and lymphopenia markedly decreased. Our results
were consistent with those of several other studies, which also confirmed that high
levels of D-dimer, lactate dehydrogenase, and creatine kinase and the neutrophil-to-
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Figure 1 Temporal changes in laboratory markers from admission in patients with coronavirus disease 2019. A-H: Timeline charts illustrate the
laboratory markers changes in d-dimer, lymphocyte count, high-sensitivity cardiac troponin 1, amino-terminal pro-brain natriuretic peptide, lactate dehydrogenase,
albumin, platelets and prothrombin activity from admission in 67 patients with coronavirus disease 2019. cTn I: Cardiac troponin I; NT-pro BNP: Amino-terminal pro-
brain natriuretic peptide; LDH: Lactate dehydrogenase; PLT: Platelets; PTA: Prothrombin activity.
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lymphocyte ratio were independent risk factors for mortality among hospitalized
patients with COVID-19[5,11,20].

Chai et al[21] indicated that liver dysfunction in patients with COVID-19 might be
induced by cholangiocyte damage rather than hepatocyte damage, which is consistent
with our finding that elevated AST and decreased albumin were associated with
progression to more severe disease. However, we did not find significant difference
between groups in ALT and total bilirubin results. Further studies could investigate
whether other causes might participate in liver injury, such as systemic inflammatory
response or hypoxemia.

Compared to the moderate group, the severe and critically ill groups had more
patients with abnormal myocardial zymograms and patients who presented with
elevated levels of lactate dehydrogenase (59.6% and 88.9%), creatine kinase (2.1% and
22.2%), high-sensitivity cardiac troponin I (0% and 22.2%), and NT-pro BNP (39.6%
and 77.8%). Myocardial injury associated with COVID-19 may be due to hypoxemia
and systemic pro-inflammatory cytokine responses. In a fatal case of COVID-19 in
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China, interstitial mononuclear inflammatory infiltrates in heart tissue were
confirmed, but parenchymal damage and viral detection were not evident[22].

Regarding the coagulation indicators, D-dimer was above the normal range in 79.6%
of the patients in the severe group and in 100% of the patients in the critically ill group;
the thrombin time was longer than normal in 11.1% of the patients in the severe group
and in 33.3% of the patients in the critically ill group; and the prothrombin time was
longer than normal in 16.7% of the patients in the severe group and 41.7% of the
patients in the critically ill group, indicating the profound influence of COVID-19 on
the coagulation system. Possible reasons for coagulation activity may be direct injury
to endothelial cells by SARS-CoV- 2[23,24], which is also related to atherosclerotic
plaque rupture induced by inflammation and the release of procoagulant factors
released[11]. Basic studies also confirmed that an inflammatory cytokine storm
induced by the virus could lead to lymphocyte apoptosis and that lymphocytes
express ACE2 receptors, which make them direct targets of SARS-CoV- 2[25]. The
elevation in proinflammatory factors may increase fibrin deposition in the pulmonary
microvasculature, contributing to acute respiratory distress syndrome and dissem-
inated intravascular coagulation and significantly increasing blood lactic acid and D-
dimer levels[26,27]. Acute kidney injury is directly related to viral attack and cytokine
storms, causing metabolic acidosis with elevated creatine and decreased serum
calcium levels[1,2,11,17].

However, there are still some limitations to our study. First, the majority of our
patients were transferred from local hospitals during the late phases of their illnesses,
which caused the collection of medical history to be limited. Second, in this
retrospective study, some of the laboratory tests were not routinely performed for all
patients or were periodically conducted during the progression of the disease. Third,
our study was conducted only on two campuses in one nation (China); not all the
analyses were available simultaneously at both centers, and some comparisons were
performed only on one campus.

CONCLUSION

In conclusion, people of all ages, both male and female, are susceptible to COVID-19.
Early drug treatment is an important measure in the treatment of patients with
COVID-19, and the following indicators can help clinicians identify patients with
severe COVID-19 at an early stage: age, an elevated neutrophil-to-lymphocyte ratio
and high sensitivity cardiac troponin L.

ARTICLE HIGHLIGHTS

Research background

Since it was first reported, severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has spread rapidly throughout the world, posing a serious threat to global
health. However, the risk factors for patients with moderate-to-severe or severe-to-
critical coronavirus disease 2019 (COVID-19) remain unclear.

Research motivation

A comprehensive description of the clinical characteristics, laboratory changes, in
addition to oxygen levels and radiographic examinations enable clinicians to provide
more accurate prognoses and specific care which vary according to subclinical or
latent severe cases.

Research objectives
This study aimed to explore the characteristics and predictive markers of severe
COVID-19.

Research methods

Patients with COVID-19 admitted from 1 February 2020 to 8" March 2020 were
enrolled and categorized into 3 groups: the moderate group, severe group and
critically ill group. Information was extracted from hospital information systems.
Epidemiological and demographic, clinical symptoms and outcomes, complications,
laboratory and radiographic examinations were collected retrospectively and then
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compared between groups.

Research results

A total of 126 patients were enrolled. There were 59 in the moderate group, 49 in the
severe group, and 18 in the critically ill group. Over 50% patients have increased levels
of lactate dehydrogenase, aspartate transaminase (AST), C-reactive protein, fibrinogen,
D-dimer, tumor necrosis factor-o, ferritin, as well as decreased levels of hematocrit and
calcium. Compared with the moderate group, the severe and critically ill group has
significant higher rates of abnormality in levels of neutrophil ratio, eosinophil ratio,
lymphocyte ratio, platelets count, neutrophil to lymphocyte ratio, AST, albumin,
procalcitonin, calcium, D-dimer, interleukin-6, high-sensitivity cardiac troponin,
amino-terminal pro-brain natriuretic peptide (NT-pro BNP), and ferritin. Multivariate
logistic regression analysis showed that no drug treatment before admission, a higher
neutrophil-to-lymphocyte ratio, a higher AST level, a higher NT-pro BNP level, a
higher creatinine level, and serum calcium below the normal range were high-risk
factors.

Research conclusions

People of all ages, both male and female, are susceptible to COVID-19. Early drug
treatment is an important measure in the treatment of patients with COVID-19, and
the following indicators can help clinicians identify patients with severe COVID-19 at
an early stage: an elevated neutrophil-to-lymphocyte ratio; elevated AST, NT-pro
BNP, and creatinine levels; and serum calcium below the normal range.

Research perspectives
A large sample size with long-term survival data is needed in future studies.
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