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Novel coronavirus pneumonia (NCP), which has been 
named as COVID-19 by the World Health Organization is 
still grim (1). Until to April 13, 2020, a cumulative total of 
83,597 confirmed cases and 2,101 daily confirmed cases had 
been reported in China. More than 1.7 million cases had 
been confirmed globally. Although the level of emergency 
response to the COVID-19 epidemic was adjusted from the 
first level of public health emergencies to the second level 
in our province since February 26, 2020, we should still 
remain alert to the potential risk of disease onset. The risk of 
COVID-19 transmission between doctors and patients was 

high in ophthalmology wards because it is often necessary for 
medical staff to closely observe the eye conditions of patients 
for the diagnosis and treatment of ophthalmic diseases (2).  
In the early days of the COVID-19 outbreak, several 
ophthalmologists were infected with COVID-19 (3). It was 
investigated the eye symptoms of 26 ophthalmologists who 
were diagnosed with COVID-19 in Wuhan from February 
26 to March 20, 2020, and most of them (11 cases, 42.3%) in 
the case group had eye symptoms (4).

Transmission risk is still high as some asymptomatic 
patients often emerged (5). Therefore, it is significant 
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to explore effective prevention and control strategies to 
guide the work of ophthalmology in the post-pandemic 
era, which can also improve the access of patients to health 
services and the prevention of other infectious diseases. For 
the ophthalmology department, it is important to protect 
the safety of patients and medical staff while ensuring 
disease prevention and control during the recovery of 
the medical service. According to the relevant prevention 
and control programs (6-8) formulated by the National 
Health Committee, in combination with the practice of 
our institution, we designed relevant strategies to guide 
ophthalmologists to resume clinical work in the post-
pandemic era. The prevention and control experiences 
reported in the current study were shown to be effective. 
Dennis’ article focuses on the principles of ophthalmology 
in coping with COVID-19, however our experience is more 
suitable for practical work which is more convenient for 
ophthalmologists to use (9).

Pre-hospital and outpatient education

We delivered some popular science articles through the 
official WeChat of our hospital, which enabled the patients 
to determine whether they needed emergency treatment or 
not. For the patients who had open eye trauma, sudden eye 
distension, eye pain, vision decline or visual occlusion, we 
firmly suggested them to visit the hospital with protection 
in time. On the other hand, for the patients opted for 
treatment, a delayed visit was recommended. At a prominent 
position of the ophthalmology section in the outpatient 
department, advertising about COVID-19 prevention 
was presented. All the medical staff in the ophthalmology 
department carried out related online studies and trainings 
regularly.

Prevention and control strategies in the 
ophthalmology ward

Admission screening

Patients with ophthalmic disorders went through a 3-level 
process before admission (10), as shown in Figure 1. Single 
entry and single exit were implemented for inpatient 
buildings. To enter into the inpatient building, the patients 
had to present the inpatient wristband, and the escorts had 
to possess both an identity card and a companion card. 
The medical staff entered into the inpatient building by 
work certificate, then were able to go to the ophthalmology 

department. Equipment for automatic temperature 
measurements was set at the entrance of each inpatient 
building. Anyone whose body temperature was higher 
than 37.3 ℃ was given a disposable medical surgical mask 
by the security and brought to the fever clinic for further 
examination. Each inpatient building was equipped with 
a dedicated elevator for patients with a fever, which was 
wiped and disinfected with 1,000 mg/L chlorine-containing 
disinfectant every 2 hours. An epidemiological investigation 
counter was set at the entrance of the ward, which was a well-
ventilated place in the ophthalmology department. After the 
patients and escorts entered into the ward, they presented 
the primary screening questionnaire of patients and escorts 
(as shown in Figure 2). On April 13, the hospital adjusted the 
screening questionnaire according to the needs of the global 
epidemic, as shown in Figure 3, or the electronic health 
code, then patients and companions could enter the ward. 
As of April 17, 46 patients with a fever were detected in the 
ophthalmic ward, all of whom were brought to the fever 
clinic for treatment. A total of 14 patients underwent testing 
for COVID-19 with throat swabs, all of which were negative. 
Emergency patients for whom COVID-19 could not be 
ruled out were transferred to an isolated observation room 
for preliminary ophthalmic treatment. Only after the nucleic 
acid test was negative twice could the patients be transferred 
to the ophthalmology department after consultation with the 
chief resident. 

Allocation of protective equipment

In the face of sudden outbreak, the supply and demand of 
hospital protective equipment was tight. Graded protection 
was applied according to the risk of possible exposure to 
infected patients, and different protective equipment was 
selected and worn to obtain a reasonable protective effect. 
All staff, including the physician-in-charge, residents, 
trainees, continuing doctors, and even employed cleaners, 
used the protective equipment equally. The Department will 
issue appropriate masks according to the risk of different 
operations. Private use of protective equipment was strictly 
prohibited. A daily inventory and usage was recorded and 
updated in order to have a clear understanding about the 
reserves of protective equipment (11).

Supervision-guided improvement

During the recovery period of the medical service, the 
hospital authorities set up a supervision team composed of 
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Patients

Department of pre-examination and triage

Body temperature measurement, filling in the Primary screening questionnaire of patients and companions (as shown 
in Figures 2 and 3), instructing patients to wear the mask correctly

No fever and/or respiratory symptoms, no 
epidemiological history

Ophthalmic outpatient service, temperature 
measurement by nurse station

Doctors ask about epidemiological history 
and decide whether the patient would 

be admitted to the hospital based on the 
disease condition

Immediately assign special personnel to guide the patient to the fever triage 
of our hospital according to the designated route

Body temperature
is normal

No epidemiological history

Fever clinic (two)

Fever clinic (one)

Patient with positive nucleic acid test 
results

Fever observation room, waiting for the results in a single room, expert consultation

Exclude cases

Transfer to isolation wards
of infectious diseases department

The doctor evaluates the condition 
to determine whether the case 
would be admitted to hospital

Infectious disease card

Hospital infection department reports to regional CDC

Report to the medical department 
and hospital infection department

Unmatched suspected cases

Routine treatment

Body temperature
is abnormal

Epidemiological history

(1) Flu rapid screening
(2) Check NCP
(3) If CT examination is required, the 

patient shall wear surgical mask 
and be accompanied by the fever 
outpatient nurse to the special CT 
examination room

Brief consultation and physical examination, 
enquire epidemiological history in detail

Fever and/or respiratory symptoms, and/or 
epidemiological history

Figure 1 Screening procedures for hospitalized patients in ophthalmology department.
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Name: Telephone:

ID: Address:

1 Epidemiological history

(1) Travel or residence history in and around high-risk areas of the epidemic or other  communities with reported cases within 14 days prior to 

onset

Yes □ No □

(2) A history of exposure to novel coronavirus infection (nucleic acid positive) within 14 days prior to onset 

Yes □ No □

(3) In the 14 days prior to onset of illness, the patient had been exposed to fever or respiratory symptoms from high-risk areas of the epidemic 

and surrounding areas, or from communities where cases were reported

Yes □ No □

(4) Cluster disease (2 or more cases of fever and/or respiratory symptoms in a small area such as family, office, school class, etc. within 2 

weeks)

Yes □ No □

2 Clinical manifestation

(1) Fever and/or respiratory symptoms:

Yes □ No □

(2) It has imaging features of COVID-19:

Yes □ No □

(3) The total number of white blood cells was normal or decreased, Lymphocyte counts are normal or reduced:

Yes □ No □

 Patients’ signature:          promise the above is true

Date:                     

Figure 2 Primary screening questionnaire of patients and companions (3).

specialists from the infectious disease department, nursing 
department, hospital infection management department, 
and the discipline inspection commission office. The 
supervision group was divided into 4 teams, and the 
ophthalmology department was examined 3 times a week. 
The supervision items included diagnostic criteria for 
COVID-19, knowledge related to disinfection and isolation, 
the disposal of material from occupational exposure, usage 
and recording of protective equipment, sampling standards 
for suspected patients with COVID-19, treatment of 
suspected or confirmed cases of COVID-19, and medical 
waste disposal of material from suspected or confirmed cases 
of COVID-19. Improvements according to the supervision 
results were required to be completed within two days after 
the announcement on the Office Automation Platform. The 
inspection results during the early stages showed that some 

medical staff in the ophthalmology department were not 
familiar with the diagnostic standards, ward disinfection, 
and suspected case isolation. However, after several cycles 
of supervision-guided improvement, they became familiar 
with the prevention and control measures for COVID-19.

Disinfection of the ward

COVID-19 is transmitted mainly by droplets and contacts. 
As it was getting warmer in the south, we turned off the 
air conditioning. Ventilation was strengthened in the ward. 
The windows of the ward were opened for ventilation at 
least twice a day. In addition, the air in the consulting room 
was well ventilated and disinfected every 4 hours. After the 
patient was discharged from hospital, terminal disinfection 
was performed in the ward using an auto-disinfection 
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Name: Telephone:

ID: Address:

1 Epidemiological history

(1) Whether you had Travel or residence history in high-risk areas of the epidemic within 14 days

Yes □ No □

(2) Whether you had contact with someone from high-risk areas of the epidemic or outside the country 

Yes □ No □

(3) Cluster disease (2 or more cases of fever and/or respiratory symptoms in a small area such as  family, office, school class, etc. within 2 weeks) 

Yes □ No □

(4) Whether you had contact with the patient of COVID-19 or someone whose nucleic acid is positive

Yes □ No □

2 Clinical manifestation

(1) Fever and/or respiratory symptoms:

Yes □ No □

(2) It has imaging features of COVID-19:

Yes □ No □

(3) The total number of white blood cells was normal or decreased, Lymphocyte counts are normal or reduced:

Yes □ No □

 Patients’ signature:        promise the above is true

Date:                     

Figure 3 Primary screening questionnaire of patients and companions.

machine (9). Reusable instruments such as slit lamps, front 
mirrors were disinfected with 75% ethanol once before and 
after use. Instruments including the tonometer head, front 
room angle mirror, 3-sided mirror, various ophthalmic 
laser contact lenses and eye A ultra-probe which were in 
direct contact with patients’ eye surfaces and tears were 
cleaned before use then wiped with 75% ethanol at least 3 
times before each visit. The medical waste produced by the 
ward was cleared and transported, and the inner and outer 
surfaces of the garbage bins were sprayed with chlorine-
containing disinfectant containing 1,000 mg/L of available 
chlorine once every day (12). 

The nurse manager of the ophthalmology department 
ensured the stock of hand sanitizers within their expiry date 
was sufficient, and encouraged medical staff, patients, and 
attendants to use these sanitizers (13). On March 27, after 
disinfection, air samplings and object surface samplings were 
carried out in the treatment rooms and 2 emergency isolation 

observation wards in the ophthalmic ward, we collected  
21 specimens, and no pathogenic bacteria was found.

Patient and escort management

For the observation of patients with suspected COVID-19, 
the ophthalmology department of our hospital had two 
isolation wards, which were far away from the nurses station 
and were equipped with air circulation and separate toilets. 
Cases that met any one of the epidemiological history criteria 
in the questionnaire, or cases with no epidemiological 
history or met the clinical diagnosis of any two items, were 
required to be transferred to the emergency isolation ward 
to undergo an NCP nucleic acid test. The emergency plan of 
the ophthalmology department was then launched, as shown 
in Figure 4. The bed reservation system was implemented to 
ensure patients were hospitalized accurately and in order. In 
the early stages of the medical service recovery, the number 
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of patients increased steadily. It was suggested that the 
number of inpatients in the department should be controlled 
to account for 50–60% of the fixed beds. In regard to wards 
with more than 2 patients, whenever possible, an empty bed 
was placed between 2 patients to create distance. All patients 
were routinely screened with chest CT, and the procedure 
was performed after COVID-19 evaluation.

To minimize the gathering of people to avoid cross-
infection, we also implemented strict management 
measures for escorts. One patient was only able to have 
1 healthy escort who should not be replaced if he or 
she was ill or lasted for more than two weeks, and their 
temperature was monitored twice a day. If the attendant 
had a fever, the attendant was required to wear a surgical 
mask and was transferred to the fever clinic of our hospital 
by medical staff. Thus, the attendant was replaced by 
another one. The attendants were not allowed to gather 
in the aisle of the ward. Visits during hospitalization were 

not allowed, and the visitors could greet the patient via 
telephone or WeChat. If it was really necessary to visit a 
patient who was critically ill, the number of visitors was 
controlled, and visiting time was shortened during the 
epidemic. The primary nurses provided health education, 
including the prevention and control of NCP as well as 
cough etiquette. By April 12, a total of 37 people had 
been transferred to the emergency isolation ward of the 
ophthalmic ward, where 77 pharyngeal swab samples 
were collected, all of which were negative. In addition,  
9 patient companions were detected to have fever in 
the ward, all of whom were taken to the fever clinic for 
treatment. Pharyngeal swabs were collected to detect the 
novel coronavirus, all of which were negative.

Staff management 

The hospital established a compulsory health status 
reporting system. All staff had to wear masks at all times 
during working hours and carry out proper hand hygiene, 
and body temperature was measured and recorded 3 
times a day. The health status of the staff was of great 
concern. Anyone who had fever or other discomfort will 
be reported to the dean of our department or the head 
nurse immediately. The physical and mental health of the 
staff was also considered. The psychosomatic department 
provided free psychological consultation services for all 
medical staff in the hospital, and provided lectures related 
to psychological guidance for all medical staff to relieve 
their working pressure and tension through office-software. 
A flexible scheduling structure of duty was formulated and 
implemented to ensure the enough rest of medical staff.

Ultimately the ophthalmic ward was infected with the 
novel Coronavirus without patients and medical staff. This 
shows that Ward settings, channel design, allocation of 
protective equipment, screening of hospitalized patients, 
supervision-guided improvement, ward disinfection, and the 
management of patient and escort were effective prevention 
and control strategies for the ophthalmology department in 
the process of recovering the medical service. Although the 
prevention and control of COVID-19 in our ophthalmology 
department was satisfactory, the tasks for medical institutions 
are still arduous. It is still necessary to implement strict 
control strategies and establish a set of practical emergency 
prevention and control guidelines in the ophthalmology 
department. We believe that we can achieve the ultimate 
victory of the COVID-19 pandemic in the near future.

Positive

Transfer to 
department of 

infectious diseases

Negative twice

Transfer to general 
ward

According to the questionnaire, patient who meet any one of the 
epidemiological history; or those with fever and/or respiratory 
symptoms and imaging features of NCP but have no specific 

epidemiological history

The doctors inform the superior doctor and the department director 
immediately

The medical staff take corresponding protection to transfer the 
patient to the emergency observation ward (protection: medical 

protective mask, disposable isolation clothing, disposable hat, and 
disposable latex gloves)

Patients and companions are not allowed to go out and keep the 
door of the room closed, and the  workers in the department provide 

meals for patients

Inform the hospital infection management department to prepare 
for sampling. The medical staff make the rounds of the wards with 

the above protection, and open the window for ventilation and 
disinfection every day

Figure 4 Emergency treatment procedure for patients with 
NCP in ophthalmology department. NCP, novel coronavirus 
pneumonia.
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