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Abstract

Background: Since December 2019, many patients with novel coronavirus pneumonia (NCP) have appeared in Wuhan, Hubei
Province, China. The pneumonia was caused by a novel coronavirus named “coronavirus disease 2019, COVID-19” by the WHO on
February 11, 2020. The COVID-19 outbreak has created a global public health crisis, and the challenge of combatting this pandemic
and its impact is daunting. At present, vaccines and prophylactic therapies for COVID-19 are not available. What we can do now is to
aggressively implement infection control measures to prevent the spread of COVID-19 via human-to-human transmission.
Objectives: The study aimed to summarize the effect of classification and division management methods on the prevention and
control of COVID-19 in the Pediatric Immunology and Rheumatology Department.
Methods: Corresponding and targeted medical countermeasures for the prevention and control of COVID-19 from the aspects of
personnel, ward, and process management were retrospectively analyzed.
Results: From January 16, 2020, to July 31, 2020, there were 11,000 outpatients with rheumatic disease visiting our hospital and 565
children with rheumatic diseases hospitalized in our department. All the patients received timely and reasonable treatment. None
of the patients, their caregivers, or medical staff acquired COVID-19 infection in our department, and no suspected COVID-19 case
was confirmed in our ward.
Conclusions: The model of classification and division management ensured the orderly and safe treatment of children with
rheumatic disease during the epidemic prevention and control period, and protected the medical staff from occupational injuries
at work, and brought the pandemic under control.
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1. Background

Since December 2019, many patients with novel coron-
avirus pneumonia (NCP) have emerged in Wuhan, Hubei
Province, China. The rapid onset, strong infectivity, and
rapid changes are considered as the characteristics of this
disease. The WHO announced the NCP epidemic in China
as a public health emergency of international concern on
January 31, 2020 (1). Pneumonia caused by the novel coron-
avirus was named “coronavirus disease 2019, COVID-19” by
the WHO on February 11, 2020 (2).

COVID-19 has been reported in 216 countries and re-

gions around the world, with over 17.6 million afflicted
cases and 680,000 confirmed deaths until July 31, 2020,
which is still in an upward trend (3). According to the
National Health Commission of the People’s Republic of
China and Health Commission of Hubei Province, 84,337
afflicted cases and 4,634 deaths have been confirmed in
China, and the corresponding data were 16,202 cases and
122 deaths among the general population outside Hubei in
China until July 31, 2020.

The COVID-19 outbreak has created a global public
health crisis, and the challenge of combatting this pan-
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demic and its impact is daunting. Given the lack of safe
and effective vaccines or proven treatments for COVID-19,
our main strategy to combat the pandemic is to aggres-
sively implement infection control measures to prevent
the spread of COVID-19 via human-to-human transmission.

2. Objectives

It has been reported that COVID-19 is an asymptomatic
infection or presents with mild and nonspecific symptoms
among infants and children (4). Children with rheumatic
diseases may experience more severe symptoms when suf-
fering from COVID-19 infection (5). It is particularly impor-
tant to take measures to bring the pandemic under control
and protect children with rheumatic disease, their care-
givers, and medical staff from COVID-19 infection.

3. Methods

Measures from the aspects of personnel, ward, and pro-
cess management were taken for protecting children with
rheumatic disease (outpatient or inpatient), caregivers,
and medical staff in our department from COVID-19 infec-
tion, and the effects of these measures were retrospectively
analyzed.

3.1. Management of Personnel

3.1.1. Children with Rheumatic Disease and Their Caregivers

We established a network system for the management
of children with rheumatic disease. Through this system,
medical staff could timely understand the condition of
children, provide them with disease-related knowledge,
and spread health education for preventing COVID-19, in-
cluding ‘when and how to wash hands’, ‘how to wear a
mask’, ‘coughing etiquette’, etc.

The children with stable conditions could be followed
up at home through the online consultation platform of
the hospital’s internet network, and the drugs could be
sent home through the internet of things (IoT) to reduce
the unnecessary commuting from home to the hospital
during the epidemic period;

In the case of severe conditions, going to the hospital
for timely examination and treatment was recommended;

When coming to the hospital, the children and care-
givers should take self-protection measures, wear masks,
avoid public transportation, avoid touching the surface of
objects in the public area, and avoid crowded places;

During hospitalization, patients and their caregivers
should wander around as little as possible, and should not
leave the ward for any purpose but examination;

It was stipulated that one child should be taken care
of by one caregiver, and two fixed caregivers might be left
to take care of children under three years old as appropri-
ate, avoiding frequent replacement. The access control sys-
tem should be implemented in the ward, and the children
should enter and exit the ward via an admission certificate.
The access card sent by the ward was the only certificate for
caregivers to enter and exit the ward;

We checked the body temperature of caregivers three
times a day and made records. If the body temperature
of the caregiver was higher than 37.3°C, he/she would be
advised to go to the designated hospital for medical treat-
ment and be replaced by another healthy caregiver. The
nurse should make a good registration of the physical con-
dition of the caregivers every day.

3.1.2. Medical Staff

Standard preventive measures were used by all medi-
cal staff in the hospital, focusing on the implementation
of key measures such as the correct wearing of masks and
hand hygiene.

Three levels of protection were implemented by medi-
cal staff during the epidemic. According to different work
positions, medical staff took measures in strict accordance
with protection requirements (Table 1).

To avoid cross-infection, special training for medical
staff on COVID-19 and hospital-acquired infection preven-
tion was conducted online and as self-study. The staff was
assessed after learning, and the learning effect was super-
vised regularly.

3.2. Management of Ward

The ward was divided into two areas: The general area
and the observation area. Each area was managed by cer-
tain medical staff;

3.2.1. General Area

The space between two beds must be more than one
meter, and the curtain between two beds must be pulled
down. Medical staff in the general area needed to take
grade I protection (Table 1). Air disinfection should be
taken two times a day, each time for 30 min. The floor of
the ward should be dragged with chlorine-containing dis-
infectants (1000 mg/L). We also wiped the surfaces with
chlorine-containing disinfectant (1000 mg/L) two times a
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Table 1. Three Levels of Protection for Medical Staff

Work Positions Work Content or Area
Protection
Standard

Protective Equipment

Disposable
Work Caps

Medical
Protective

Masks

Work
Clothes

Disposable
Latex

Gloves

Quick-
Drying
Hand

Remover

Protective
Glasses or

Face
Screen

Disposable
Protective
Clothing

Isolation
Clothing

Disposable
Shoe

Covers

Outpatient
preview triagea

Dividing guidance for
outpatients, focusing on
outpatients and diagnosing
outpatients with fever,
reporting data in a timely
manner.

I
√ √ √ √ √

Specialist clinic Diagnosis and treatment of
children in general
outpatient clinics

I
√ √ √ √ √

Fever clinics
(including
special fever
clinics and
general fever
clinics)a

Providing guidance,
diversion, and registration,
diagnosing and treating
children with fever in the
clinic, reporting data in a
timely manner

II
√ √ √ √ √ √ √ √ √

Inpatient
department

(general area)b

Diagnosing and treating
ordinary hospitalized
children

I
√ √ √ √ √

Inpatient
department
(observation
area)

Diagnosing and treating
hospitalized children with
fever

I
√ √ √ √ √

Isolation wardc Diagnosis, treatment, care,
and medical waste disposal
of children with suspected
infection

II/III
√ √ √ √√ √ √ √ √ √

a Separate area, thermometer, yellow trash can with lid.
b If a suspected case is found, immediately switch to secondary protection.
c 1, Wear a breathing hood when necessary; 2, isolation gowns need to be changed for different patients.

day, every time for more than 30 min. Children in the gen-
eral area would be discharged directly if the disease was
cured. If fever occurred during hospitalization, the child
would be transferred to the observation area for further
treatment;

3.2.2. Observation Area

Every patient in the observation area stayed in a sin-
gle ward. The medical staff in the observation area should
take grade II protection. Air disinfection should be taken
two times a day, each time for 30 min. The floor of the
ward should be dragged with chlorine-containing disin-
fectants (2000 mg/L). We also wiped the surfaces with chlo-
rine containing-disinfectants (2000 mg/L) two times a day,
each time for more than 30 min. When the clinical symp-
toms of children in the observation area disappeared, and
their body temperature remained normal for 48 h after
treatment, they could be transferred to the general area
until discharge;

3.3. Management of Process

3.3.1. Outpatient and Hospitalization Procedures

We strictly divided the hospital districts, and estab-
lished special medical staff/patient passageways and ac-
tion road maps for single entry and exit to avoid cross-
infection;

All patients needed to be carefully asked if there was
an epidemiological history (6). Single temperature en-
trance screenings were set up at the admission passages
(for pedestrians and vehicles);

All patients or guardians must sign a commitment
form about epidemic prevention, which included the cases
of concealing epidemiological history and medical his-
tory; otherwise, the legal responsibility should be as-
sumed;

A three-level triage system was implemented after ad-
mission: Nurses at the entrance of the outpatient building
and triage nurse stations, and doctors at the consultation
rooms. Children’s body temperature was monitored, and
epidemiological history was carefully asked again;

If the child had no fever or no epidemiological history,
he/she was admitted to a specialist outpatient clinic or the
general area of the ward for further treatment;

If the child had a fever, medical protective masks were
immediately provided to the patient and guardians. If the
children had an epidemiological history, patients should
enter the special fever clinic. If the children did not have
epidemiological history, patients should enter the general
fever clinic. According to the doctor’s examination, pa-
tients suspected of COVID-19 were transferred to an iso-
lation area for treatment. If suspected COVID-19 was ex-
cluded, patients in need of further treatment would be ar-
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ranged to the observation area of the ward.

3.3.2. Emergency Plan for Suspected COVID-19 Cases in the Ward

When a suspected case of COVID-19 presented in the
ward, the department director and the head nurse were
immediately notified, and the hospital’s first-level consul-
tation team was called for help. The team consisted of spe-
cialists from our department and pediatric respiratory de-
partment. If the suspected COVID-19 case remained uncon-
firmed, the second-level consultation team was invited for
further checks, consisting of multidisciplinary experts in
the children’s respiratory department, intensive care unit,
emergency department, radiology department, and lab-
oratory. If the suspected case was confirmed, the emer-
gency response to suspected COVID-19 patients would be
launched, and the patients should be transferred to the iso-
lation ward (Figure 1).

4. Results

From January 16 to July 31, 2020, there were 11,000 out-
patients with rheumatic disease visiting our hospital and
565 children with rheumatic disease hospitalized at our
department. All of the patients received timely and rea-
sonable treatment; these patients and their caregivers co-
operated to take measures for the prevention and control
of COVID-19 infection. The completion rate of tertiary pro-
tective measures for medical personnel in all positions was
100%. None suffered from COVID-19 in our department, and
no suspected COVID-19 case was confirmed in our ward.

5. Discussion

Based on the current epidemiological investigations
and research results, the incubation period of the novel
coronavirus is 1 ~ 14 days (mostly 3 ~ 7 days) (7). The main
sources of infection are COVID-19 cases and asymptomatic
virus carriers (8). By now, respiratory droplets and con-
tact are regarded as the main routes of transmission, while
aerosols and the fecal-oral route are still in controversy.
Moreover, all people are generally susceptible (9), and chil-
dren are less likely than adults to be infected with COVID-
19 (4). It is reported that children infected with COVID-
19 are mostly asymptomatic carriers, and the main poten-
tial causes of the spread and transmission of the disease in
communities (5, 10). Providing safe and reasonable preven-
tion strategies on COVID-19 needs to be considered all the
time during the epidemic.

The abnormal immune response to the components of
the body leads to tissue damage. Children with rheuma-
tism disease need to extensively use glucocorticoids and
immunosuppressants, sometimes in addition to biolog-
ical agents and other drugs that control inflammation,
which suppress immune responses. As a consequence, the
defense of children with rheumatism disease to pathogens
will significantly reduce, which may increase the risk of
infection (11, 12). Therefore, it is particularly important
to take measures to prevent COVID-19 infection and estab-
lish certain clinical management policies for children with
rheumatic disease.

In this note, we summarized our outbreak fighting
procedure and management process against the spread
of COVID-19 infection during the epidemic period. As pe-
diatricians in rheumatism, the adopted working method-
ology has allowed us to establish an appropriate work-
ing flow in our medical facility. The above procedures
have conclusively proven their effectiveness, as no infec-
tion rose among children, caregivers, or medical staff.

The outbreak of COVID-19 is spreading all over the
world. The epidemic has affected and changed the
treatment and hospitalization process of children with
rheumatism (13). This article is based on the concept of “sci-
entific decision-making, humanistic service” to optimize
the clinical work for children with rheumatism and im-
prove the quality of these children’s life during the COVID-
19 epidemic outside Hubei in China.
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Figure 1. The emergency treatment process for suspected COVID-19
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