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ABSTRACT
The novel coronavirus infection broke out
in Wuhan, China, in December 2019, and
progressed to a global pandemic. We describe
the measures taken by West China Hospital of
Sichuan University to address the diagnosis,
prevention and treatment of the infection.
INTRODUCTION

At the end of December 2019, pneumonia
of an unknown cause was reported in
Wuhan, China. Later research found that
it was infectious and could spread rapidly
through human to human transmission.1–3
The cause of the epidemic was named
2019-nCoV by the World Health Organization (WHO) on 12 January 2020, and
on 11 February 2020 it was officially identified as severe acute respiratory syndrome
coronavirus type 2 (SARS-CoV-2) by the
International Committee on Taxonomy
of Viruses. On the same day, the WHO
named the disease caused by the virus,
coronavirus disease-19 (COVID-19).
On 30 January 2020, the WHO officially classified the epidemic as an international public health emergency. Based
on its four characteristics of emergency,
urgency, high uncertainty and wide social
impact, this declaration from the WHO
requires medical and health institutions
at all levels not only to complete normal
medical work, but also to undertake
prevention and medical treatment of the
epidemic public health emergencies.4
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West China Hospital of Sichuan University is located in Chengdu, Sichuan province, China. It is the largest hospital in
southwest China, equipped with 4300
beds, and is the medical referral centre in
Sichuan province. It was also the targeted
medical institution for the novel coronavirus infection. West China Hospital of
Sichuan University formulated a system
for epidemic prevention and medical
treatment in fighting the novel coronavirus infection, which is described here.

GENERAL ARRANGEMENT FOR
EPIDEMIC PREVENTION
Fever clinics
Two 24 hour fever clinics were set-up to
assess possible COVID-19 patients. Before
the fever clinics opened, the hospital
organised training for all, explaining the
screening process of patients with fever or
an epidemiological history, the key points
related to detection of the virus, admission standards and process, and personal
protective measures. The hospital designated a specific route from the entrances
of the outpatient and emergency departments to the fever clinic, and from the
fever clinic to the laboratory.
From 8:00 to 22:00 each fever clinic
was staffed with two doctors from the
respiratory, infectious diseases and general
practice department. From 22:00 to 8:00,
each fever clinic was staffed with one
doctor from the emergency department.
Doctors in the fever clinic were responsible for ordering and interpreting tests
from suspected COVID-19 cases and
determined the need for hospitalisation.
Patients with a fever or other respiratory
symptoms or an epidemiological history
underwent the following investigations:
blood routine, blood biochemistry, blood
gas analysis, influenza A and B testing,
respiratory viral panel for 13 viruses and
chest imaging. In order to avoid cross
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infection, the laboratory separated body
fluid specimens from suspected patients
from those of other patients, and there
was a dedicated CT room for examination
of suspected infectious patients.
If screening was positive (including
high inflammation index, lower absolute
lymphocyte value, hypoxaemia and chest
imaging lesions), the patient was admitted
to hospital immediately for isolation and
nucleic acid testing. Two nucleic acid
tests were performed: one immediately
on entry to hospital and a second not less
than 24 hours later.
In China, all returning workers were
required to be screened for COVID-19
to avoid group spread of the infectious
disease. If the returning workers were
asymptomatic, they were screened for
COVID-19 in the general clinic and
waited for the results of the nucleic acid
test in a tent outside the emergency
department of the hospital or in the
fever clinic. Generally it took 6 hours for
the screening results, including routine
results and the nucleic acid test, and
workers were required to keep a distance
of not less than 1 m from others and to
wear a surgical mask while waiting. If
the screening tests for COVID-19 infection were negative, they were discharged
without a second nucleic acid test, but if
the testing was positive, the workers were
hospitalised and a second nucleic acid test
was performed.
Nucleic acid testing is the gold standard for the diagnosis of COVID-19;
deep sputum is preferred but if there was
no sputum, three specimens from a nasal
swab, throat swab and stool were taken. In
our hospital, we used the respiratory multi
virus nucleic acid (six viruses) testing kit,
which includes novel coronavirus, developed by our hospital.

Isolation

About 10 days after the outbreak, the
hospital emptied 402 beds in three inpatient buildings for isolation purposes.
Three floors of one building were designated as confirmed COVID-19 wards, two
floors of another building as suspected
wards and one floor of the third building
was used for buffer wards. All suspected
cases waiting for nucleic acid results were
isolated in single rooms in the suspected
COVID-19 wards. If at least one of the
two nucleic acid results was positive, the
patient was transferred to the confirmed
wards (even if they were asymptomatic),
in either a single or double room. Otherwise they were transferred to the buffer
wards. Close contacts of the confirmed
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Triage in the entrances of the outpatient
and emergency departments

There were three public entrances for
patients to our hospital: emergency
department, outpatient department and
fever clinic. In order to detect suspicious cases outside the fever clinic, triage
stations were set-up at the entrances of the
outpatient and emergency departments.
The triage nurse, wearing a surgical mask,
gloves, goggles, a face shield and medical
protective clothing, took body temperatures using an infrared thermometer,
and performed a clinical symptom and
epidemiological history of all patients and
personnel on a 24 hour basis. Suspicious
patients were required to wear a medical
surgical mask and perform hand hygiene.
The triage nurse contacted the nurse from
the fever clinic, and the fever clinic nurse
immediately escorted those suspected
patients from the triage station to the fever
clinic for further screening (ie, laboratory
and chest imaging examinations).

Emergency medical services

A nurse at the emergency nurse station
monitored calls from patients on China’s
emergency phone number (120) on a
24 hour basis. The nurse asked the caller
about body temperature, clinical symptoms and epidemiological history. For
patients suspected of having COVID19, a standard ambulance was sent with
an emergency physician, nurse, paramedic and negative pressure stretchers
to transfer them from home to hospital.
For patients who were already known
to be COVID-19 positive and needed to
be transferred to our hospital because of
deterioration of their condition, standard
ambulances were replaced by negative
pressure ambulances. After arrival at the
hospital, patients were placed in the isolation room in the emergency department
to be stabilised, and to undergo further
screening. Once their emergency condition had stabilised, patients with suspected
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COVID-19 were hospitalised to wait for
the results of testing. Patients with positive
results were transferred to the confirmed
wards. If the test came back while the
patient was in the emergency department
and it was negative, they are transferred to
the buffer wards.

Online consultation and psychological
intervention hotline

In the face of an epidemic, the public is
generally anxious. In order to prevent
novel
coronavirus
infection
from
spreading, reduce psychological pressure
and guide patients to seek medical advice,
on 26 January the hospital opened a 'novel
coronavirus pneumonia online consultation and psychological intervention
hotline'. According to our statistics, 202
doctors provided consultations to 7120
patients online and 137 doctors provided
telephone consultations for 915 patients
by 18 February. If patients reported symptoms of COVID-19 during the consultation process, they were recommended to
go to the nearest fever clinic for further
screening.

Nosocomial infection prevention

The infection control department
provided bespoke training for the whole
hospital. The training included diagnosis and treatment of novel coronavirus
infection, how to collect epidemiological
history and body fluid specimens, the
epidemic reporting process and protection
skills; the training was made into videos
for all working staff. For high risk areas,
such as the infectious diseases, respiratory
and emergency departments, we launched
on-site training and observation, and evaluation of staff wearing protective equipment and hand disinfection. In addition
to strictly implementing the protection of
medical personnel to avoid cross infection,
additional disinfection of the environment
and facilities were necessary. As of writing,
we are unaware of any cross infection
between medical staff and patients in the
hospital.

TREATMENT

According to the guidance of the National
Health Council, patients received treatments based on their condition (mild,
moderate, severe or critical), carrying out
'one person, one case' precision treatment,
and adjusting the treatment plan according
to changes in the patient's condition. For
those with mild and moderate conditions,
the combination of traditional Chinese
and Western medicine was used, mainly
for antiviral and symptomatic treatment.

Specifically, antiviral therapy mainly
included ribavirin, lopinavir/ritonavir,
interferon, arbidol and hydroxychloroquine. Treatment with traditional Chinese
medicine is complex because it is a mixture
of dozens of herbs and needs guidance
from doctors with experience in traditional Chinese medicine. Antibiotics were
commonly used, especially quinolones, if
there was bacterial infection. Symptomatic treatment mainly included oxygen
therapy, antipyretics, cough medicine and
expectorants, but for severe and critical
patients, rehydration, thymosin, immunoglobulin, plasma transfusion, hormone
and respiratory support were added.
The condition of severe and critical
patients, who often had comorbid conditions, could change rapidly, often leading
to multiple organ failure over a short
period of time. Therefore, we developed a multidisciplinary team (MDT)
including members from: the intensive
care unit; respiratory, infectious diseases,
nephrology, cardiology and neurology
departments;
laboratory
medicine;
radiology department; pharmacy department; department of traditional Chinese
medicine; mental health centre; departments of nutrition and rehabilitation;
and respiratory therapists. The respiratory department, intensive care unit and
respiratory therapists were mainly responsible for the management of patients'
respiratory and circulatory support. The
infectious diseases department mainly
consulted on the treatment of viral and
secondary bacterial infections. Food or
enteral feeding was provided to improve
nutrition, and the department of rehabilitation began early exercises while the
patient was on the ward. The pharmacy
coordinated deployment of required
drugs. The MDT discussed and analysed
the daily clinical situation and disease
trend of severe and critical patients every
day, and patients received treatment based
on an individualised plan made by the
MDT.

Discharge and follow-up of recovered
patients

Our discharge standards required that
body temperature was normal for more
than 3 days, respiratory symptoms had
disappeared completely, chest imaging
had recovered completely, laboratory indicators were normal and the nucleic acid
test for COVID-19 was negative on two
consecutive days. The length of hospital
stay for patients with mild disease was
about 12 days, and for critical patients,
18 days. When patients who recovered
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patients were immediately required to
isolate in single rooms in the suspected
wards, and received nucleic acid testing
twice (not less than 24 hours apart). All
suspected cases, especially those with
pulmonary imaging lesions and clinical
symptoms, with two consecutive negative nucleic acid test results were placed
in the buffer wards. Shen5 found that the
false negative rate of nucleic acid testing
was significantly reduced if the test was
performed twice (not less than 24 hours
apart), but performing three tests was
better if possible.
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REMOTE CONSULTATION

Patients with novel coronavirus infection
were distributed across 21 different hospitals in Sichuan province, and our hospital
provided guidance on diagnosis and treatment for severe and critical patients in
these units. Because of the constraints of
natural geographical conditions in Sichuan
province (many mountainous areas, inconvenient transportation) and the constraints
of medical services in some mountainous
areas (lack of medical professionals, and
diagnostic and treatment capability),
wireless remote consultation played
an important role. On 26 January, our
hospital took the lead in launching wireless remote multidisciplinary consultation
to treat severe and critically ill patients
in other hospitals. As of writing, wireless remote consultation has covered five
provincial, 24 municipal and 179 county
hospitals, including all hospitals that have
received patients. As of 25 February, 347
cases of wireless remote multidisciplinary
consultation were performed.

Technical support of scientific research

SARS-CoV-2 is a new emerging pathogen,
and problems such as storage, pathogenesis and vaccine still need to be explored
and resolved. Thus scientific research
is needed to fill the knowledge gap and
resolve the clinical problems.7 The West
China Hospital has launched emergent
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scientific research projects at the national
and provincial levels, and used technical
research to tackle clinical problems, such
as early detection and treatment of novel
coronavirus infection. We established a
large data research platform of disease
epidemiology, and a precision diagnosis
research and development platform
within 1 month. We issued urgent recommendations based on expert consensus
of novel coronavirus infection, such as
epidemic prevention and respiratory
support therapy, to all medical health
institutions in China. A novel coronavirus
recombinant protein vaccine developed by
our State Key Laboratory of Biotherapy is
being tested in animal experiments.

CONCLUSION

For novel coronavirus infection, we
emphasised 'early detection, early diagnosis and early isolation', so that highly
suspicious patients were hospitalised and
confirmed patients received timely treatment on a case by case basis. As of writing,
the death rate from the novel coronavirus
infection was 0.5% in Sichuan province
compared with a death rate of 3–15%
reported in other areas.8–10 Strict isolation
procedures to avoid cross infection, early
examination and diagnosis, admission to
hospital as soon as possible once diagnosed,
and individualised patient treatment, with
the help of multidisciplinary consultation,
seem to have contributed to this outcome.
We suggest that more medical institutions
learn and share knowledge of the novel
coronavirus infection, and provide help to
medical institutions with fewer resources
to achieve joint prevention of the global
epidemic. It is hoped that these experiences will be helpful for future public
health emergencies.
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met the standards for discharge, we were
in contact with community medical teams
to share their medical records and we
continued to track the discharged patients
by telephone call or online. By tracking
them we found that there was a higher risk
of infection with other pathogens after
discharge, and research6 suggested this
may be related to low immune function
during the recovery period. Therefore, we
suggested that discharged patients should
remain isolated at home for 14 days,
wearing a mask, keeping their hands clean,
avoiding going out, eating separately and
living in a single room with good ventilation. They were required to monitor and
record their health condition, including
taking their body temperature every day
and noting any clinical symptoms. We
found that in a small number of patients,
repeat nucleic acid tests were positive after
discharge. Therefore, we recommended
nucleic acid testings 2 and 4 weeks after
discharge even if there were no clinical
symptoms. If nucleic acid testing was
found to be positive, they would be treated
again in the targeted hospital; otherwise
isolation at home would be removed.

