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Background: Coronavirus disease-2019 (COVID-19) is a new infectious disease. The 
COVID-19 outbreak has quickly spread globally and now is having remarkable effects on 
public health and national economies.
Purpose: Effective measures for prevention and control of nosocomial infection are 
urgently needed to control COVID-19 infection among medical staff.
Methods: Herein, we described COVID-19 prevention and control strategies that have been 
implemented in a tertiary hospital in the middle east of China. Hospital layout was adjusted 
to prevent and control transmission. Other procedures were then implemented to prevent the 
spread of the virus, including specialized training and evaluation of medical staff, pre-testing 
and triage, measures to promote early identification of patients, environmental cleaning and 
disinfection, new medical waste processing procedures, new patient management procedures, 
timely disinfection of potential sources of nosocomial infection, and strict protective 
measures.
Results: Since the new measures were implemented, to date there have only been three new 
confirmed cases of COVID-19 infection, no cases of medical staff infection, and no COVID- 
19-related deaths at the hospital.
Conclusion: The current report provides a protocol that could be implemented in medical 
departments in similar cities worldwide.
Keywords: COVID-19, health-associated infection, infection management, SARS-CoV-2

Introduction
The virus that causes coronavirus disease-2019 (COVID-19) has been officially 
named severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) by the 
World Health Organization (WHO).1 Since the first COVID-19 patient was reported 
in Wuhan in December 2019, there have been 78,630 confirmed cases reported in 
China at 17:00 on 27 February 2020, of which 65,596 (83.4%) were patients from 
Hubei Province. Cases have been transported between Chinese cities, as well as 
internationally.2 There were 631 confirmed cases in Jiangsu Province, of which 93 
(14.7%) were from Nanjing, the capital of Jiangsu Providence.

Though COVID-19 was classified as a class B infectious disease by the infec
tious disease prevention and control, the prevention and control measures for class 
A infectious disease were recommended in China on 20 January 2020.3 Up to 
17 February 2020, more than 3000 medical staff in China have been infected with 
SARS-CoV-2. Unfortunately, more than 10 doctors and nurses have died from 
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COVID-19 after contracting it during the course of diag
nosing and treating others. Although SARS-CoV-2 infec
tion is effectively controlled in Jiangsu, 13, 415 confirmed 
cases and 120 deaths related to COVID-19 in mainland 
China, outside Hubei province—the epicentre of the out
break—had been reported as of 18 March 2020.4 As of 
28 May 2020, the COVID-19 pandemic has precipitated 
a global crisis, with a total of 5,593,631 cases and 353,334 
confirmed deaths globally caused by COVID-19.5 The 
COVID-19 outbreak has rapidly spread globally, and this 
has had remarkable effects on public health and national 
economies.6–8 The global epidemic is still at a key stage 
with regard to prevention and control, particularly with 
respect to preventing the importation of infected patients 
from overseas, and preventing associated spread of infec
tion in the event that such patients are diagnosed in China. 
Accordingly, there is an urgent need to develop effective 
strategies to prevent and control the spread of COVID-19.

Patients and Methods
Patients
Between 21 January 2020 and 28 May 2020 more than 
1860 patients with fever visited our hospital, which is one 
of the designated hospitals for suspected cases of COVID- 
19 in Jiangsu Province, China. The study was approved by 
the Medical Ethics Committee of Zhongda Hospital 
affiliated to Southeast University. All participants provided 
written informed consent prior to participation.

COVID-19 Prevention and Control at the 
Hospital
Given that proper infection prevention and control mea
sures and good hygiene practices are essential to prevent 
spread of COVID-19 and protect both patients and the 
health-care workers,9 the hospital implemented the follow
ing measures in line with our actual situation and 
requirements:

1. Establishment of a central leading organizational 
structure for prevention and control of COVID-19 
(Figure 1). The hospital director, hospital secretary, and 
the chief commander of COVID-19 prevention and control 
command are directly responsible for coordinating the 
deployment of epidemic prevention and control measures. 
There are three vice-director group leaders, and one is in 
charge of the medical department, another the infection 
management department, and another the nursing depart
ment. In addition, the head of each department directly 

manages 15 members under these three departments. This 
tiered system of responsibility is conducive to improving 
work efficiency.

2. Adjustment of the layout of clinical departments. 
Based on the requirements of the hospital, the overall 
layout was adjusted and new isolation wards and corona
virus screening sampling points were established. In addi
tion, a series of relatively independent areas were 
established including a fever clinic, outpatient and emer
gency pre-examination triage area, emergency room, com
puted tomography room, and pediatric emergency room. 
The isolation ward consists of three zones and two “pas
sages”. The three zones are a contaminated zone, 
a potentially contaminated zone, and a clean zone. One 
of the two passages is reserved for exclusive use by 
medical staff, and the other is for the passage of patients 
with indicative symptoms. The layout of the isolation ward 
was specifically adjusted to accommodate the require
ments of patients in single rooms with toilets. Given that 
the isolation ward is located on the first floor, a dedicated 
containment-type room with strict protocols for putting on 
and taking off protective medical attire and equipment was 
established. Additionally, a dining and resting area with 
a shower and toilet was established for use by medical 
staff during rotations in the ophthalmic ward nearby.

The layout of outpatient and emergency facilities fol
lowed the principle of “one doctor, one patient per con
sultation room”. Appropriately, positioned signs and 
warning tape were installed in the pre-examination triage, 
outpatient registration, diagnosis, and treatment areas. All 
these measures were implemented to ensure that the dis
tance between each patient waiting in line was more 
than 1 m.

3. Training, assessment, monitoring, and supervision. 
Training and lectures pertaining to COVID-19 nosocomial 
infection control based on the latest specifications, require
ments, and relevant standard procedures were adminis
tered at the hospital.10 The informative value of these 
measures was assessed via a questionnaire.

In conjunction with the above-described measures, the 
medical staff departing for Hubei Province to support the 
national COVID-19 response were trained in occupational 
health and safety skills, particularly those pertaining to 
dressing, disassembling, and operating personal protective 
equipment—which lay the foundation for minimizing the 
potential for infection in medical staff. Thorough daily 
clinical front-line inspections were conducted and 
upscaled to enhance the supervision of the fever 
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outpatient department, outpatient pre-examination triage, 
respiratory outpatient department, other outpatient depart
ments, emergency pre-examination triage, emergency 
department, pediatric outpatient and emergency depart
ment, isolation ward, intensive care units, infusion room, 
computed tomography room, temporary storage of medi
cal waste, and laboratories and other key departments. 
The key elements of this endeavor included personal 
protection, hand hygiene, disinfection and isolation, 
patient management, medical waste management, and 
medical fabric management. Any issues identified via 
daily inspections and supervision were evaluated and rec
tified immediately.

4. Preparative assessment and division of patients with 
different conditions. Medical staff were situated at the 
entrance of the hospital to check the body temperatures 
of patients and instruct them to fill in a required form 
(Figure 2). The main parameters assessed during these 
screening measures are shown in Table 1.

To prevent cross-infection, the entrance of the hospital 
has been divided into a patient channel and a medical 
personnel channel. At the entrance of the outpatient and 
emergency department, the doctors and nurses on duty are 
equipped with a pre-examination triage table. Nurses issue 
these patients wearing masks with air valves, and instruct 
them how to use medical surgical masks correctly. Under 
the guidance of medical staff, patients with fever or 
a relevant contact history were directed to the fever clinic, 
and other patients were directed to other departments for 
diagnosis and treatment.

5. Protection and management of medical staff. Medical 
staff were emphatically reminded that they were required to 
put on clean gloves after touching blood, body fluids, secre
tions, excreta, vomit, and objects potentially contaminated by 
patients, and always wash their hands after taking their 
gloves off. They were also instructed to wear medical pro
tective masks, goggles, and impervious clothing in situations 
in which a patient’s blood, secretions, or other fluids may 

Figure 1 Central leading organizational structure for prevention and control COVID-19 in the hospital.
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splash. During processes such as tracheal intubation, nonin
vasive ventilation, tracheotomy, cardiopulmonary resuscita
tion, manual ventilation before intubation, and bronchoscopy 
in suspected or confirmed COVID-19 patients, many protec
tive methods were implemented. They were minimization of 
aerosols via air isolation measures, wearing medical protec
tive masks, routine airtightness testing, wearing goggles or 
a face shield for eye protection, wearing gloves and long- 
sleeved gowns to protect against body fluid penetration, 
performing procedures in a well-ventilated room, and limit
ing the number of people in the room to the minimum amount 
possible while maintaining adequate patient support.12

With regard to hand hygiene, the “five moments for 
hand hygiene” approach was strictly implemented, in 
accordance with previously reported World Health 
Organization guidelines.13,14 Wearing gloves cannot 
replace hand hygiene, so staff were reminded of the 
importance of hand hygiene maintenance after the 
removal of gloves. It was reiterated to all staff that 
hand hygiene practices should be conducted before 
donning protective articles and after each operational 
step involved in the removal of protective articles, and 
that hand washing should be conducted thereafter with 
flowing water. Medical staff were instructed to com
plete an epidemic prevention and control form 
every day, including basic information, travel and 
return time, travel vehicle details, body temperatures, 
respiratory symptoms, asthenia and/or diarrhea, and 
other health conditions, and to report to the personnel 
department.

6. Patient and ward management. Outpatients were 
scheduled to attend appointments during staggered periods 
to reduce patient density. Patients without abnormalities in 
routine blood tests and chest computed tomography 

Table 1 The Main Screening Contents of the Outpatients and 
Emergency Patients’ Health Declaration

Outpatients

1. Have you been to Hubei or other epidemic areas within 14 days (14 

days is the maximum incubation period)5–11?  

a. Yes  
b. No

2. Have you contacted with fever patients from Hubei and other 
epidemic areas, or patients with respiratory symptoms?  

a. Yes  

b. No

3. Have you recently returned from abroad or in China within 14 
days?  

a. Yes  

b. No

4. During the outbreak (in the past 14 days), have you ever contacted 

the personnel?  
a. Yes  

b. No

5. During the epidemic, have you novel coronavirus (nucleic acid 

positive) infected persons?  

a. Yes  
b. No

6. Is there an aggregation of disease?  
a. Yes  

b. No

Emergency patients

1. Is there a history of travel and residence in Hubei and other 
epidemic areas within one month?  

a. Yes  

b. No

2. Is there a suspected exposure history of contacting fever patients 

or other coronavirus infected pneumonia from Hubei and other 
epidemic areas?  

a. Yes  

b. No

3. Is there a history of contact with wild animals?  

a. Yes  
b. No

4. Is there a gathering of crowd/aggregation incidence?  
a. Yes  

b. No

Figure 2 Automatic measurement of body temperature and triage at the entrance 
of hospital.
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admitted to the hospital, and only those with negative 
results of COVID-19 nucleic acid were to be operated. 
Given the small number of patients in each ward, it was 
possible to maintain a bed separation distance of more 
than 1 m. During hospitalization, one person was allowed 
to care for a patient, in accordance with the “one escort” 
policy. When entering or leaving the ward, the accompa
nying family member was required to provide a registered 
accompanying card, have his temperature measured, and 
register at the nurse station. Caregivers were required to 
undergo epidemiological history screening, thereby they 
were not replaced without special circumstances. Patients 
were instructed to wear masks whenever possible, and the 
accompanying family member was required to wear 
a mask. Both patients and their accompanying family 
members were instructed to use appropriate hand hygiene 
practices and measure their temperature twice a day, and 
not to congregate, so as to reduce the risk of cross- 
infection.

7. Management and disinfection of medical waste. The 
fever clinic and isolation ward were disinfected daily, and the 
windows of each were open for 30 minutes in the morning and 
30 minutes in the evening to facilitate ventilation with fresh air. 
Where necessary, an air disinfector was used to disinfect the 
room air. All surfaces and the ground in patient units were 
wiped and disinfected with chlorine-based disinfectant 
(1000 mg/L) twice a day. Small amounts of pollutants were 
removed carefully using an absorbent material with chlorine- 
based disinfectant (2000 mg/L), and then cleaned with a cloth 
soaked in chlorine-based disinfectant (1000 mg/L). Larger 
amounts of pollutants were covered with cloth and then 
sprayed with chlorine-based disinfectant (2000 mg/L) for 30 
minutes prior to removal.15 Cleaning tools and disinfection 
agents reserved for use in different areas were designated 
with specific marks. After every use, mops and rags were 
soaked in chlorine-based disinfectant (1000 mg/L) for 30 
minutes, and then cleaned with water before drying.

To the greatest extent possible, disposable diagnostic and 
treatment equipment was used. Stethoscopes, thermometers, 
sphygmomanometers, and other medical devices and articles 
were assigned to a specific person. Reusable devices, appli
ances, and articles, including electrocardiographs, sphygmo
manometers, stethoscopes that could not be specifically 
assigned to one person, were wiped and disinfected with 
75% ethanol, and those with corrosion-resistant surfaces 
were wiped and disinfected with chlorine-based disinfectant 

(1000 mg/L). Moreover, reusable equipment, utensils, and 
articles were sealed and marked with “special pathogen” 
before being transported to the disinfection and supply center.

8. Medical fabric management. Medical fabrics used in the 
isolation ward including bedspreads, quilt covers, pillow cases, 
and other fabrics were collected and sealed in a closed soluble 
medical fabric packaging bag (orange and red) labeled with 
“special pathogen” at the bedside. The washing company first 
soaked these special bags in chlorine-based disinfectant 
(500 mg/L) for half an hour, then washed and disinfected 
them in accordance with their normal cleaning process. 
During the whole process, transport personnel wore disposable 
hats, surgical masks, latex gloves, and work clothes as well as 
implementing appropriate hand hygiene practices. The specific 
personnel collected the medical waste produced in the fever 
clinic and isolation ward in special buckets, stored at desig
nated points, and handed to a professional company by special 
transport vehicle.

Results
Since the first COVID-19 case was reported outside Wuhan, 
our hospital started the detection of SARS-CoV-2 and treat
ment of cases of COVID-19 infection. Between 
21 January 2020 and 27 February 2020 the fever clinic at our 
hospital received 995 patients with fever and confirmed 3 cases 
of COVID-19 infection after eliminating 6 suspected cases.

Thereafter, more than 1860 patients with fever or a relevant 
contact history visited our hospital (Update to 28 May 2020), 
there were no new cases of COVID-19 infection, no cases of 
medical staff infection, and no COVID-19 related deaths at our 
hospital after the implementation of the infection prevention 
and control strategies.

Discussion
Since 21 January 2020, our hospital has been one of the 
designated hospitals for the referral of suspected COVID-19 
cases in Jiangsu Province, China. After the initial reports of 
infections and outcomes in Wuhan Medical Staff, our hospital 
actively implemented a series of infection control measures to 
prevent nosocomial spread of COVID-19. Since the epidemic 
was declared, most countries have applied strict bans on flights 
from China. Conversely, other countries have implemented 
border screening measures such as temperature checks.5 

Various measures have been adopted since the COVID-19 
outbreak, of which social isolation and lockdown play impor
tant roles in preventing its spread.16 There is no doubt that 
control strategies including school closure and social distan
cing have considerably reduced the total number of cases. 
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Given the impossibility of social isolation and lockdown of 
patients, the hospital applied the principle of “one doctor, one 
patient per consultation room” and a “one escort policy” to 
reduce the population density, thereby reducing the chance of 
viral infection.

As we know, the viruses can be completely inactivated at 
high temperatures.17 A growing number of recent studies 
suggest that the spread of SARS-CoV-2 and its case fatality 
rate may vary in regions with different climates and 
temperatures.18,19 In the 10 most affected provinces in China, 
empirical results obtained from 22 January 2020 to 
31 March 2020 indicate that there was a positive relationship 
between temperature and COVID-19 in Hubei, Hunan, and 
Anhui, and a negative relationship in the provinces of Zhejiang 
and Shandong, whereas in the remaining five provinces includ
ing Jiangsu there were mixed trends.20 All these conflicting 
data may be explained by differences in the numbers of 
COVID-19 cases, temperature, and hospital facilities. Huang 
et al6 recently reported that 60.0% of confirmed cases of 
COVID-19 occurred in places where the air temperature ran
ged from 5.0°C to 15.0°C, with a peak in cases at 11.5°C. 
Accordingly, densely populated areas such as hospitals can be 
advised to control temperature ranges to reduce the probability 
of cross-infection.

Public health education is one of the effective measures 
for controlling SARS-COV-2, as it is for controlling other 
transmissible diseases.21 At our hospital, all staff engage 
in COVID-19 control and prevention programs, and learn 
about laboratory biosafety, prevention and control, and 
technical guidelines via media and online services. As 
a result, each staff member knows about COVID-19 trans
mission, and the importance of transparent data flow and 
up-to-date reports of confirmed COVID-19 cases and 
deaths. Such things are critical for preventing and control
ling the spread of COVID-19.

Certainly, we should further enhance awareness and 
the ability of medical staff to prevent and control COVID- 
19, optimize the control measures and processes of med
ical institutions, and improve social security strategies. We 
should also strengthen the supervision and inspection of 
classified collection, storage, and transport of medical 
waste to avoid its accumulation, and strive to create 
a healthy environment. While the above-described 
COVID-19 prevention and control strategies were in 
place, the fever clinic at our hospital received 995 patients 
with fever and confirmed 3 cases of COVID-19 infection 
after eliminating 6 suspected cases as of 
27 February 2020. Interestingly, there were no cases of 

medical staff infection and no COVID-19 related deaths at 
our hospital after the implementation of the infection pre
vention and control strategies. Notably, the spread of 
COVID-19 is affected by several factors. We hope that 
more measures will be introduced to allow medical staff to 
take better care of themselves so that they can combat 
SARS-CoV-2 without compromising their personal well- 
being.

Conclusion
The current study provides a protocol that could be used in 
severe epidemics by relevant medical departments in simi
lar cities worldwide.
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