
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 December 6; 10(34): 12462-12803

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I December 6, 2022 Volume 10 Issue 34

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 34 December 6, 2022

FIELD OF VISION

Problematics of neurosurgical service during the COVID-19 pandemic in Slovenia12462

Munda M, Bosnjak R, Velnar T

MINIREVIEWS

Circulating angiotensin converting enzyme 2 and COVID-1912470

Leowattana W, Leowattana T, Leowattana P

Evaluation of gut dysbiosis using serum and fecal bile acid profiles12484

Monma T, Iwamoto J, Ueda H, Tamamushi M, Kakizaki F, Konishi N, Yara S, Miyazaki T, Hirayama T, Ikegami T, Honda A

Pediatric kidney transplantation during the COVID-19 pandemic12494

Tamura H

ORIGINAL ARTICLE

Clinical and Translational Research

Coptis, Pinellia, and Scutellaria as a promising new drug combination for treatment of Helicobacter pylori 
infection 

12500

Yu Z, Sheng WD, Yin X, Bin Y

Case Control Study

Effects of illness perception on negative emotions and fatigue in chronic rheumatic diseases: Rumination 
as a possible mediator

12515

Lu Y, Jin X, Feng LW, Tang C, Neo M, Ho RC

Retrospective Study

Significance of incidental focal fluorine-18 fluorodeoxyglucose uptake in colon/rectum, thyroid, and 
prostate: With a brief literature review

12532

Lee H, Hwang KH

Follow-up study on ThinPrep cytology test-positive patients in tropical regions12543

Chen YC, Liang CN, Wang XF, Wang MF, Huang XN, Hu JD

Effect of teach-back health education combined with structured psychological nursing on adverse emotion 
and patient cooperation during 99mTc-3PRGD2.SPECT/CT

12551

Gong WN, Zhang YH, Niu J, Li XB

Nosocomial infection and spread of SARS-CoV-2 infection among hospital staff, patients and caregivers12559

Cheng CC, Fann LY, Chou YC, Liu CC, Hu HY, Chu D



WJCC https://www.wjgnet.com II December 6, 2022 Volume 10 Issue 34

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 34 December 6, 2022

Observational Study

Effectiveness and safety of generic and brand direct acting antivirals for treatment of chronic hepatitis C12566

Abdulla M, Al Ghareeb AM, Husain HAHY, Mohammed N, Al Qamish J

Influence of group B streptococcus and vaginal cleanliness on the vaginal microbiome of pregnant women12578

Liao Q, Zhang XF, Mi X, Jin F, Sun HM, Wang QX

Randomized Controlled Trial

Clinical study on tri-tongue acupuncture combined with low-frequency electrical stimulation for treating 
post-stroke dysarthria

12587

Man B, Li WW, Xu JF, Wang Q

META-ANALYSIS

Three-dimensional time-of-flight magnetic resonance angiography combined with high resolution T2-
weighted imaging in preoperative evaluation of microvascular decompression

12594

Liang C, Yang L, Zhang BB, Guo SW, Li RC

CASE REPORT

Acute cytomegalovirus hepatitis in an immunocompetent patient: A case report12605

Wang JP, Lin BZ, Lin CL, Chen KY, Lin TJ

Long-term results of extended Boari flap technique for management of complete ureteral avulsion: A case 
report

12610

Zhong MZ, Huang WN, Huang GX, Zhang EP, Gan L

Amyloid β-related angiitis of the central nervous system occurring after COVID-19 vaccination: A case 
report

12617

Kizawa M, Iwasaki Y

Pseudoileus caused by primary visceral myopathy in a Han Chinese patient with a rare MYH11 mutation: 
A case report

12623

Li N, Song YM, Zhang XD, Zhao XS, He XY, Yu LF, Zou DW

Emergent use of tube tip in pharynx technique in “cannot intubate cannot oxygenate” situation: A case 
report

12631

Lin TC, Lai YW, Wu SH

Inflammatory myofibroblastic tumor of the central nervous system: A case report12637

Su ZJ, Guo ZS, Wan HT, Hong XY

Atypical aggressive vertebral hemangioma of the sacrum with postoperative recurrence: A case report12648

Wang GX, Chen YQ, Wang Y, Gao CP

Closed reduction of hip dislocation associated with ipsilateral lower extremity fractures: A case report and 
review of the literature

12654

Xu Y, Lv M, Yu SQ, Liu GP



WJCC https://www.wjgnet.com III December 6, 2022 Volume 10 Issue 34

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 34 December 6, 2022

Repair of a large patellar cartilage defect using human umbilical cord blood-derived mesenchymal stem 
cells: A case report

12665

Song JS, Hong KT, Song KJ, Kim SJ

Abdominal bronchogenic cyst: A rare case report12671

Li C, Zhang XW, Zhao CA, Liu M

Malignant fibrous histiocytoma of the axilla with breast cancer: A case report12678

Gao N, Yang AQ, Xu HR, Li L

Rapid hemostasis of the residual inguinal access sites during endovascular procedures: A case report12684

Kim H, Lee K, Cho S, Joh JH

Formation of granulation tissue on bilateral vocal cords after double-lumen endotracheal intubation: A 
case report

12690

Xiong XJ, Wang L, Li T

Giant cellular leiomyoma in the broad ligament of the uterus: A case report12696

Yan J, Li Y, Long XY, Li DC, Li SJ

Pomolidomide for relapsed/refractory light chain amyloidosis after resistance to both bortezomib and 
daratumumab: A case report

12703

Li X, Pan XH, Fang Q, Liang Y

Ureteral- artificial iliac artery fistula: A case report12711

Feng T, Zhao X, Zhu L, Chen W, Gao YL, Wei JL

How to manage isolated tension non-surgical pneumoperitonium during bronchoscopy? A case report 12717

Baima YJ, Shi DD, Shi XY, Yang L, Zhang YT, Xiao BS, Wang HY, He HY

Amiodarone-induced muscle tremor in an elderly patient: A case report12726

Zhu XY, Tang XH, Yu H

Surgical treatment of Pitt-Hopkins syndrome associated with strabismus and early-onset myopia: Two 
case reports

12734

Huang Y, Di Y, Zhang XX, Li XY, Fang WY, Qiao T

Massive low-grade myxoid liposarcoma of the floor of the mouth: A case report and review of literature12742

Kugimoto T, Yamagata Y, Ohsako T, Hirai H, Nishii N, Kayamori K, Ikeda T, Harada H

Gingival enlargement induced by cyclosporine in Medullary aplasia: A case report12750

Victory Rodríguez G, Ruiz Gutiérrez ADC, Gómez Sandoval JR, Lomelí Martínez SM

Compound heterozygous mutations in PMFBP1 cause acephalic spermatozoa syndrome: A case report12761

Deng TQ, Xie YL, Pu JB, Xuan J, Li XM

Colonic tubular duplication combined with congenital megacolon: A case report12768

Zhang ZM, Kong S, Gao XX, Jia XH, Zheng CN



WJCC https://www.wjgnet.com IX December 6, 2022 Volume 10 Issue 34

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 34 December 6, 2022

Perforated duodenal ulcer secondary to deferasirox use in a child successfully managed with laparoscopic 
drainage: A case report 

12775

Alshehri A, Alsinan TA

Complication after nipple-areolar complex tattooing performed by a non-medical person: A case report12781

Byeon JY, Kim TH, Choi HJ

Interventional urethral balloon dilatation before endoscopic visual internal urethrotomy for post-traumatic 
bulbous urethral stricture: A case report

12787

Ha JY, Lee MS

Regression of gastric endoscopic submucosal dissection induced polypoid nodular scar after Helicobacter 
pylori eradication: A case report

12793

Jin BC, Ahn AR, Kim SH, Seo SY

Congenital absence of the right coronary artery: A case report12799

Zhu XY, Tang XH



WJCC https://www.wjgnet.com X December 6, 2022 Volume 10 Issue 34

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 34 December 6, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Giuseppe Lanza, MD, MSc, PhD, Associate Professor, 
Department of Surgery and Medical-Surgical Specialties, University of Catania, Catania 95123, Italy.  
glanza@oasi.en.it

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 abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central, 
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology 
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021 
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator: 
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's 
CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Si Zhao; Production Department Director: Xu Guo; 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

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

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

December 6, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc 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

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 12559 December 6, 2022 Volume 10 Issue 34

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 December 6; 10(34): 12559-12565

DOI: 10.12998/wjcc.v10.i34.12559 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Retrospective Study

Nosocomial infection and spread of SARS-CoV-2 infection among 
hospital staff, patients and caregivers

Chih-Chien Cheng, Li-Yun Fann, Yi-Chang Chou, Chia-Chen Liu, Hsiao-Yun Hu, Dachen Chu

Specialty type: Health care sciences 
and services

Provenance and peer review: 
Invited 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 
Grade C (Good): C 
Grade D (Fair): D 
Grade E (Poor): 0

P-Reviewer: Li J, China; Lomeli 
SM, Mexico; Paparoupa M, 
Germany

Received: September 30, 2022 
Peer-review started: September 30, 
2022 
First decision: October 13, 2022 
Revised: October 18, 2022 
Accepted: November 7, 2022 
Article in press: November 7, 2022 
Published online: December 6, 2022

Chih-Chien Cheng, Department of Education and Research, Taipei City Hospital, Taipei 
116009, Taiwan

Li-Yun Fann, Department of Nursing, Taipei City Hospital, Taipei 106243, Taiwan

Yi-Chang Chou, Hsiao-Yun Hu, Dachen Chu, Department of Education and Research, Taipei City 
Hospital, Taipei 106109, Taiwan

Chia-Chen Liu, School of Medicine, College of Medicine, Fu Jen Catholic University, Taipei 
106109, Taiwan

Corresponding author: Chih-Chien Cheng, MD, PhD, Doctor, Professor, Department of 
Education and Research, Taipei City Hospital, No. 10 Sec 4, RenAi Road, Daan Dist, Taipei 
10619, Taiwan. dxo90@tpech.gov.tw

Abstract
BACKGROUND 
There are difficulties in diagnosing nosocomial transmission of severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection in hospital settings. 
Furthermore, mortality of cases of nosocomial infection (NI) with SARS-CoV-2 is 
higher than that of the general infected population. In the early stage of the 
pandemic in Taiwan, as patients were not tested for SARS-CoV-2 at admission, 
NIs often go undetected. Strictly applying the systematic polymerase chain 
reaction (PCR) screening, as a standard infection control measure was subse-
quently implemented to reduce NI incidence. However, evidence on risk factors 
for SARS-CoV-2 NIs among healthcare workers (HCWs) and caregivers is limited.

AIM 
To assess NI incidence of SARS-CoV-2 among hospital staff, hospitalized patients, 
and caregivers, and the transmission routes of clusters of infection.

METHODS 
This descriptive retrospective analysis at our hospital from May 15 to August 15, 
2021 included data on 132 SARS-CoV-2 NIs cases among hospital staff, inpatients, 
and caregivers who previously tested negative but subsequently identified with a 
positive SARS-CoV-2 reverse transcriptase-PCR (RT-PCR) test results, or a 
hospital staff who tested positive following routine SARS-CoV-2 RT-PCR test. 
Chi-square tests were performed to compare the differences between hospital staff 
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and private caregivers, and between clusters and sporadic infections.

RESULTS 
Overall, 9149 patients and 2005 hospital staff members underwent routine SARS-CoV-2 RT-PCR 
testing, resulting in 12 confirmed cluster and 23 sporadic infections. Among the index cases of the 
clusters, three (25%) cases were among hospital staff and nine (75%) cases were among other 
contacts. Among sporadic infections, 21 (91%) cases were among hospital staff and two (9%) cases 
were among other contacts (P < 0.001). There was an average of 8.08 infections per cluster. The 
secondary cases of cluster infection were inpatients (45%), hospital staff (30%), and caregivers 
(25%). Private caregivers constituted 27% and 4% of the clusters and sporadic infections, 
respectively (P = 0.024); 92.3% of them were infected in the clusters. The mortality rate was 0.0%.

CONCLUSION 
The incidence of SARS-CoV-2 infection was relatively high among private caregivers, indicating a 
need for infection control education in this group, such as social distancing, frequent hand-
washing, and wearing PPE.

Key Words: COVID-19; SARS CoV-2; Cross infection; Incidence; Retrospective studies; Infection control

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

Core Tip: Patients were more likely to acquire a nosocomial infection than hospital staff and caregivers. 
Private caregivers tended to be part of clusters of infection, due to social interaction. The incidence of 
severe acute respiratory syndrome coronavirus 2 infection was relatively high among private caregivers, 
indicating a need for infection control education in this group.

Citation: Cheng CC, Fann LY, Chou YC, Liu CC, Hu HY, Chu D. Nosocomial infection and spread of SARS-
CoV-2 infection among hospital staff, patients and caregivers. World J Clin Cases 2022; 10(34): 12559-12565
URL: https://www.wjgnet.com/2307-8960/full/v10/i34/12559.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i34.12559

INTRODUCTION
Since the outbreak of coronavirus disease (COVID-19) in December 2019, the disease has been prevalent 
in over 200 countries and regions around the world and claimed more than 1840000 Lives[1,2]. A large 
proportion of the infection is asymptomatic. In a study at our hospital (Ren-Ai branch of Taipei City 
Hospital) during the first outbreak in Taiwan[3], approximately 43% to 46% of people diagnosed with 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) were asymptomatic. Thus, there are 
risks and difficulties in the diagnosis of nosocomial transmission of the SARS-CoV-2 infection in 
hospital settings. Furthermore, the mortality of the cases with nosocomial infection of SARS-CoV-2 is 
higher than that of the general infected population. In a study of 11 hospitals in Italy and the United 
Kingdom[4], the mortality rate of nosocomial infection cases was 27%, and their median survival time 
was 14 days, compared to the approximately 2% mortality rate of the general population[5]. 
Considering the condition of the nosocomial infection, a high rate of co-morbidities was observed in 
nosocomial infection cases. The study of Quebec and British Columbia[6] in Canada demonstrated that a 
high rate of nosocomial transmission of COVID-19 is associated with increased mortality in the cancer 
population, reinforcing the importance of treating patients with cancer in COVID-free units. In a study 
in France, all the nosocomial infection cases of SARS-CoV-2 presented with co-morbidities[7]. Thus, 
controlling nosocomial transmission is crucial to reducing COVID-19 morbidity and mortality. Infection 
surveillance and risk factor analysis are important for the prevention and treatment of nosocomial 
infections (NIs). During the first outbreak in Taiwan in 2021, cases surged rapidly; as shown in Figure 1, 
this local outbreak starting in May 2021 made the Central Epidemic Command Center raise the national 
endemic alert tier (which included four levels of alert), from level one to level two on May 11, 2021, and 
to level three from May 15 to July 26, 2021. As the cases staggeringly increased, the case fatality rate 
increased as well, yet was slightly delayed temporarily. As of July 25, there were 14262 Local cases 
(versus 15511 cases, including imported cases) and 778 fatalities in total. The prevalence of SARS-CoV-2 
in Taiwan was 0.07%, and the case fatality rate was 5.03% at that time. In the early stage of the pandemic 
in Taiwan, as patients were not tested for SARS-CoV-2 at admission, it was possible for NIs to go 
undetected. The strict application of systematic polymerase chain reaction (PCR) screening, as part of 
the standard infection control measures, was subsequently implemented to reduce the incidence of NIs. 
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Figure 1 Trend of severe acute respiratory syndrome coronavirus 2 case numbers and fatality numbers of the first outbreak in Taiwan.

Evidence on risk factors for SARS-CoV-2 NIs among healthcare workers (HCWs) and caregivers is 
limited. The goal of this study was to assess the incidence of nosocomial SARS-CoV-2 infection among 
hospital staff, hospitalized patients, and caregivers, and the transmission routes of clusters of infection.

MATERIALS AND METHODS
We conducted a retrospective analysis of SARS-CoV-2 NIs at our hospital from May 15 to August 15, 
2021. We collected data on 132 cases of SARS-CoV-2 NIs among hospital staff, inpatients, and caregivers 
(including inpatients’ family members and private caregivers). The study was approved by the 
hospital’s institutional review board (IRB), with IRB number TCHIRB-11101009-E. All investigations 
were carried out in compliance with relevant laws and guidelines, and with the ethical standards of the 
Declaration of Helsinki. An NI was defined as an infection occurring in a patient or caregiver who 
developed COVID-19 symptoms after admission and was discovered at the hospital with a positive 
SARS-CoV-2 reverse transcriptase-PCR (RT-PCR) test; or a member of the hospital staff who tested 
positive following a routine SARS-CoV-2 RT-PCR test. Before admission, all the patients admitted to the 
general wards in Taipei City Hospital had tested negative for SARS-CoV-2 following RT-PCR test. All 
the data we collected were recorded and classified in detail according to the onset of the symptoms, 
duration, image findings and laboratory results. The first confirmed positive case in a cluster was 
regarded as the index case. After the index case was identified, the infection control department 
conducted an outbreak investigation and performed PCR testing of contacts of the index case. If 
additional cases were found among contacts, it was defined as a cluster; otherwise, it was regarded as a 
sporadic infection. We performed descriptive analyses of clusters and sporadic infections among 
hospital staff and other contacts and presented them separately as index cases and cases infected by 
index cases. Hospital staff included physicians, nurses, and other HCWs. Other contacts included 
inpatients, family members, and private caregivers. Private caregivers included caregivers provided by 
companies contracted by the hospital and caregivers employed by patients. Chi-square tests were 
performed to compare the differences between hospital staff and private caregivers, and between 
clusters and sporadic infections. The threshold for statistical significance was set at 5%. All analyses 
were performed using SAS (version 9.4; SAS Institute, Inc., Cary, NC, United States).

RESULTS
A total of 9149 patients were admitted to the hospital and 2005 hospital staff underwent routine SARS-
CoV-2 RT-PCR testing during the study period. During this period, there were 12 confirmed clusters 
and 23 sporadic infections (Table 1). Among the index cases of clusters, three (25%) cases were among 
hospital staff, and nine (75%) cases were among other contacts. Among the sporadic infections, 21 (91%) 
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Table 1 Distribution of cases of severe acute respiratory syndrome coronavirus 2 nosocomial infection in index cases and secondary 
cases infected by the index cases, n (%)

Index case Secondary cases

n Hospital  
staff1

Other 
contacts2 P value Average No. of infections per 

index No. (n = 97) Hospital staff Caregivers3 Patients

Cluster 12 3 (25) 9 (75) < 0.001 8.08 29 (30) 24 (25) 44 (45)

Sporadic 
infection

23 21 (91%) 2 (9)

1Hospital staff: physicians, nurses, other healthcare workers, and other staff members.
2Other contacts: including the patient’s family members (n = 1), private caregivers (n = 3), and patients (n = 5) in index number of cluster. Including the 
private caregiver (n = 1) and the patient (n = 1) in sporadic.
3Caregivers included the patient family members (n = 15) and private caregivers (n = 9).

cases were among hospital staff and two (9%) cases were among other contacts (P < 0.001). There was an 
average of 8.08 infections per cluster. The sources of secondary cases were inpatients (45%), hospital 
staff members (30%), and caregivers (25%). Table 2 shows the incidence of clusters among hospital staff 
and private caregivers. Physicians constituted 11.9% and 8.3% of the clusters and sporadic infections, 
respectively (P = 0.650). Nurses constituted 14.3% and 33.3% of the clusters and sporadic infections, 
respectively (P = 0.069). Other hospital staff members (other than physicians and nurses) constituted 
45.2% and 54.2%of the clusters and sporadic infections, respectively (P = 0.485). Private caregivers 
constituted 28.6% and 4.2%of the clusters and sporadic infections, respectively (P = 0.016). The incidence 
of NI among hospital staff was 53/2005 (2.64%), while the incidence among inpatient was 50/9149 
(0.5%). In addition, the mortality rate was 0.0%.

DISCUSSION
The nosocomial spread of SARS-CoV-2 may cause clusters of infection among high-risk individuals. 
Controlling the spread is critical for reducing COVID-19 morbidity and mortality. In Taipei City 
Hospital, during the period from May 15 to August 15, 2021, we implemented the following protective 
measures. First, we mandated every hospital staff, private caregiver, and patient to wear masks all the 
time. Second, we equipped every ward with 75% alcohol disinfectant as hand sanitizer. Third, the 
hospital staff performed RT-PCR to detect for those suspected to be infected with SARS-CoV-2, while 
staff wearing isolation gown. Finally, we provided the patients with information and knowledge of self-
protection against contracting SARS-CoV-2 infection. To prevent the secondary cases in our hospital, 
infected HCWs and private caregivers were instructed to suspend work and undergo contact tracing. 
All the infected HCWs, private caregivers and patients remained in isolation for up to 14 days and 
under observation for 7 days until two successive negative RT-PCR test results were obtained. 
Furthermore, to prevent the spread of NIs, all the people at risk of infection, such as those admitted in 
the same ward with or taking care of patients with a confirmed diagnosis, had to be quarantined. 
Systematic PCR screening of patients upon admission and HCWs to identify asymptomatic individuals 
can reduce the spread of SARS-CoV-2 in healthcare settings[8]. Among HCWs, the use of personal 
protective equipment (PPE) and good hygiene practices, and social distancing are critical for preventing 
SARS-CoV-2 Nis[9]. Casanova et al[10] found that coronavirus can survive for more than 24 h on an N95 
respirator, and at least for 4 h on other PPE, which makes it important to train HCWs on how to wear 
and remove PPE correctly. The correct order of wearing PPE is as follows: Hairnet, gown (with a back 
closure, which may require two people), filter mask, goggles, and finally two layers of gloves, with the 
inner layer covering up the wrist[11]. According to a review[12], it is suggested that social distancing 
must be at least 1.5 m indoors and 1.0 m outdoors in Taiwan. The World Health Organization also 
suggested that social distancing should be at least 1.0 m and that people should wear a mask if they 
could not keep proper social distance. In addition, strict application of standard infection control 
measures is important for the management of SARS-CoV-2 NIs, including containing clusters and 
preventing patient-to-HCW transmission[13,14]. Rapid screening and extensive testing, prompt 
quarantine, contact tracing, and social distancing have contributed to preventing community 
transmissions[15]. Thus, infection control strategies to prevent NIs must correspond with the 
community disease prevalence. Routine surveillance for asymptomatic infections among HCWs, 
patients, and caregivers is important during an epidemic[16]. Transmission in healthcare settings can 
result in many infections among HCWs and patients. Understanding infection dynamics has important 
implications for methods employed in hospitals to prevent NIs. SARS-CoV-2 infection can be 
introduced to the ward by asymptomatic and minimally symptomatic HCWs. Transmission of infection 
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Table 2 Comparison of clusters of severe acute respiratory syndrome coronavirus 2 infection among hospital staff and private 
caregivers, n (%)

n (%) Physicians P value Nurses P value Other hospital staff1 P value Private caregivers P value

Cluster2 42 (63.6) 5 (11.9) 0.650 6 (14.3) 0.069 19 (45.2) 0.485 12 (28.6) 0.016

Sporadic 24 (36.4) 2 (8.3) 8 (33.3) 13 (54.2) 1 (4.2)

1Other hospital staff: other than physicians and nurses.
2Cluster: Including 3 hospital staff and 3 private caregivers in the index case, and 29 hospital staff and 9 private caregivers who were infected by the index 
case.

from pre-symptomatic, asymptomatic, and minimally symptomatic individuals means that universal 
precautions are required to minimize transmissions in hospital settings[17]. The study results reinforce 
the importance of periodic screening of HCWs for asymptomatic infection and routine surveillance of 
patients and caregivers during epidemic periods. There are two limitations to this study. First, data on 
personal characteristics were not available. Second, the study was conducted at a single hospital in 
Taiwan; therefore, the generalizability of the results may be limited. This study has three main findings. 
First, NIs among HCWs were mainly sporadic, whereas patients, their family members, and caregivers 
were more likely to be part of a cluster. This highlights the importance of mandatory screening of 
patients upon admission and confirms the effectiveness of protective awareness and regular screening 
among HCWs. Infections among HCWs were usually detected early and subsequent clusters of 
infection were prevented. Second, in the NI clusters, patients were more likely to acquire COVID-19 
than hospital staff, private caregivers, and family members. This may be because patients tend to have a 
relatively poor immune system and underlying diseases. Third, private caregivers tended to be part of 
clusters of infection. Social interaction, switching to different employers, and returning to the dispatch 
center may have contributed to clusters among private caregivers. Thus, to prevent clusters of SARS-
CoV2 infection in hospitals, private caregivers need to be educated by providing information about 
social distancing, frequent hand-washing, and wearing of PPE.

CONCLUSION
The incidence of SARS-CoV-2 infection was relatively high among private caregivers, indicating a need 
for infection control education in this group, such as social distancing, frequent hand-washing, and 
wearing PPE.

ARTICLE HIGHLIGHTS
Research background
There are difficulties in diagnosing nosocomial transmission of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection in hospital settings. Furthermore, mortality of cases of nosocomial 
infection (NI) with SARS-CoV-2 is higher than that of the general infected population. In the early stage 
of the pandemic in Taiwan, as patients were not tested for SARS-CoV-2 at admission, NIs often go 
undetected. Strictly applying the systematic polymerase chain reaction (PCR) screening, as a standard 
infection control measure was subsequently implemented to reduce NI incidence.

Research motivation
Evidence on risk factors for SARS-CoV-2 NIs among healthcare workers (HCWs) and caregivers is 
limited.

Research objectives
To assess SARS-CoV-2 NI incidence among hospital staff, hospitalized patients, and caregivers, and the 
transmission routes of clusters of infection.

Research methods
This descriptive retrospective analysis at our hospital from May 15 to August 15, 2021 included data on 
132 SARS-CoV-2 NIs cases among hospital staff, inpatients, and caregivers who previously tested 
negative but subsequently identified with a positive SARS-CoV-2 reverse transcriptase-PCR (RT-PCR) 
test results, or a hospital staff who tested positive following routine SARS-CoV-2 RT-PCR test. Chi-
square tests were performed to compare the differences between hospital staff and private caregivers, 
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and between clusters and sporadic infections.

Research results
Overall, 9149 patients and 2005 hospital staff members underwent routine SARS-CoV-2 RT-PCR testing, 
resulting in 12 confirmed cluster and 23 sporadic infections. Among the index cases of the clusters, three 
(25%) cases were among hospital staff and nine (75%) cases were among other contacts. Among 
sporadic infections, 21 (91%) cases were among hospital staff and two (9%) cases were among other 
contacts (P < 0.001). There was an average of 8.08 infections per cluster. The secondary cases of cluster 
infection were inpatients (45%), hospital staff (30%), and caregivers (25%). Private caregivers constituted 
27% and 4% of the clusters and sporadic infections, respectively (P = 0.024); 92.3% of them were infected 
in the clusters. The mortality rate was 0.0%.

Research conclusions
The incidence of SARS-CoV-2 infection was relatively high among private caregivers, indicating a need 
for infection control education in this group, such as social distancing, frequent hand-washing, and 
wearing PPE.

Research perspectives
The incidence of SARS-CoV-2 infection was relatively high among private caregivers, indicating a need 
for infection control education in this group. The study results reinforce the importance of periodic 
screening of HCWs and routine surveillance of patients and caregivers and for the direction of future 
research of nosocomial infections.
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