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Abstract
Background: In December 2019, coronavirus disease 2019 (COVID-19) emerged in Wuhan and has since
rapidly spread throughout China. The mortality rates of novel coronavirus pneumonia (NCP) in severe
and critical cases are very high. In this public-health emergency, a high-e�ciency administrative
emergency-response mode in designated hospitals is needed.

Method: As an a�liated hospital of Sun Yat-sen University, ours, the Fifth A�liated Hospital, is the only
one designated for the diagnosis and treatment of COVID-19 in Zhuhai, a mid-sized city. The NCP
department, for which the president of the hospital is also the direct administrative lead, was established
at an early stage of the epidemic at our hospital. This department includes core members of the
pulmonary and critical-care medicine (PCCM) specialist and multidisciplinary team. Rather than adhering
to national guidelines on NCP, we have focused on individualized treatment, timely adjustment thereof
and management strategies in working with COVID-19 patients based on the professional opinions of a
professor of respiratory medicine and an expert group.

Results: (1) High working e�ciency: As of March 2, 2020, we have completed 2974 citywide
consultations and treatment of 366 inpatients, including 101 who were diagnosed with COVID-19. (2)
Excellent therapeutic effect: Of the 101 patients hospitalized with con�rmed COVID-19, only 1 has died,
and the rest were all cured and discharged. No secondary hospital infection, pipeline infection or pressure
sores were found in any patient. (3) Finding and con�rming person-to-person transmission characteristic
of COVID-19 prior to the o�cial press conference: Strengthened protection is key to zero infection among
the healthcare providers and medical faculty, as well as to a lower rate of second-generation infectious
patients. (4) Timely adjustment of management and treatment strategy prior to guideline updates: The
�rst evidence of digestive-tract involvement in COVID-19 has been found, and the earliest clinical trial of
chloroquine in the treatment of the disease was carried out at our hospital.

Conclusions: At our hospital, establishment of an NCP department, which is directly administered by the
hospital president and specialized operation guided by a professor of respiratory medicine, has been key
to our success in managing and treating COVID-19 patients. Our hospital’s emergency-response mode
could provide a reference for other hospitals and cities in this epidemic situation.

Contributions To Literature
We can comprehensively recognize the shortcomings and de�ciencies of traditional emergency-
response system in the capacity to recognize new infectious diseases.

The key to our success in managing and treating COVID-19 patients is to establish NCP department
with the professional guidance from the PCCM department, and multidisciplinary participation. Our
high-e�ciency hospital emergency-response mode can provide reference for other hospitals and
regions.
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In the treatment process, on the basis of the national guidelines, the treatment plan should be
adjusted in time according to the opinions of the professor of respiratory medicine and an expert
group under the direct authorization of the president, and therapeutic effect will be better with the
individualized treatment.

Introduction:
In December 2019, COVID-19 emerged in Wuhan and has since rapidly spread throughout China and the
world. As of March 26, 2020, there were 81,961 con�rmed patients and 3,293 deaths in 34 provinces in
China. Outside of China, there were 380,723 con�rmed patients and 17,541 deaths in 197 countries1. In
different regions and different hospitals, there are different management models for infectious
respiratory diseases, meaning that the treatment effects are different too2. At the beginning of this new
epidemic, the absence or insu�ciency of hospital emergency-response plans caused a rapid spread of
COVID-19 and high mortality rates in severely ill COVID-19 patients, which has greatly increased the
subsequent costs of �ghting the epidemic nationwide3. Therefore, some effective hospital management
models need to be shared, summarized and referenced in order to stop the epidemic as soon as possible
and reduce mortality.

Method:
Zhuhai, a mid-sized city in Guangdong Province, has 72 public medical and health institutions, including
four tertiary hospitals. The authors’ hospital, the Fifth A�liated Hospital of Sun Yat-sen University, is the
only one designated for the diagnosis and treatment of COVID-19 patients in Zhuhai; it is responsible for
consultation on and centralized treatment of these patients. When the �rst patient was admitted on
January 17, 2020, our hospital activated an emergency plan for infectious diseases. It was still employing
the traditional emergency-response mode: patients were admitted to the Department of Infectious
Diseases, receiving consultation by the PCCM department and instruction from the administrative
department (Fig. 1). However, after 4 days, the treatment effect for COVID-19 patients was assessed as
poor and the hospital’s work e�ciency in relation to this disease as low.

The president of the hospital quickly made a new decision. Under his direct administrative leadership and
management and with the professional guidance of the PCCM department, the NCP department was
established. The Department of Infectious Diseases was given the more peripheral role of handling
infection control, severely and critically ill patients received multidisciplinary consultation, the hospital’s
professor of PCCM decided on a �nalized treatment strategy, and the entire hospital was mobilized to
serve the NCP department �rst and foremost and to �ght the COVID-19 crisis (Fig. 2). Rather than
adhering to the national guidelines on NCP, we focused on individualized treatment, timely adjustment
thereof and management strategies in working with COVID-19 patients, based on the professional
opinions of a professor of respiratory diseases and an expert group.
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Results:
1. High working e�ciency:

As of March 2, 2020, we have completed 2974 citywide consultations and treated 366 inpatients,
including 101 who were diagnosed with COVID-19. The average age of these 101 patients is 45 ± 18.01
years, 47 are males and 87 of cases are from Hubei Province. When the NCP department was �rst
established, �ve treatment areas (with a total of 80 doctors and 150 nurses) were set up in 3 days, each
able to accommodate 17 patients in isolation; this ensures that all of the suspected patients in Zhuhai
can be isolated and diagnosed in time. Subsequently, a total of 10 treatment areas (with a total of 162
doctors and 322 nurses) were successively established within 1 week, including one respiratory intensive-
care unit (RICU; for critically ill patients), two treatment areas for severely ill patients, three for non-severe
COVID-19 patients, two for suspected cases, one transitional area after performance of nucleic-acid
removal testing, and one isolation area before patient discharge.

2. Excellent therapeutic effect:

Of the 101 hospitalized patients with con�rmed COVID-19, 26 severely ill patients had a ratio of arterial
oxygen partial pressure to fractional inspired oxygen (P/F ratio) <300 mmHg, while 10 critically ill
patients had a P/F ratio <150 mmHg accompanied by elevated lactate dehydrogenase (LDH) levels.
Despite the high rate of severe/critical cases (25.74%) at our hospital, all but one patient were cured and
discharged (Fig. 3). The remaining patient died after having been given invasive mechanical ventilation
too early due to the NCP department not yet having been established.

Our knowledge and understanding of COVID-19 are continually being supplemented and updated. In the
NCP department, the professor from the Department of Respiratory Medicine is directly responsible for
the treatment plan, individualizing treatment according to patients’ speci�c conditions rather than
sticking to national guidelines; this has been the key to our success in treating 100 of the 101 total
patients. The effective implementation of the treatment plan has bene�ted from the direct leadership and
instruction of the hospital president. Moreover, due to strict discharge standards, the relapse rate of
patients after discharge is only 0.97%. Moreover, no secondary hospital infection, pipeline infection or
pressure sores have been found in severely ill patients (Fig. 3), because 20 doctors, 33 nurses, and
adequate protective materials and equipment have been supplied to the RICU.

3. Finding and con�rming person-to-person transmission characteristic of COVID-19 prior to o�cial
press conference:

We have discovered, con�rmed and reported such transmissions before holding an o�cial press
conference. Subsequently, the local People’s Health Commission and administrative departments in
Zhuhai were promptly informed of these transmissions, and a prompt response plan and stronger
protection against the virus were established. The family and close contacts of con�rmed COVID-19
patients were isolated quickly, so that there were only 16 second-generation infectious patients (local to
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Zhuhai), comprising only 15.53% of all 101 patients. Strengthened anti-viral protection has also been key
to the zero rate of infection among our healthcare providers and medical faculty (Fig. 3). In the NCP
department, 300 sets of protective N95 masks and protective suits have been used per day. In addition, a
total of 1500 sets of protective gear, including nine positive-pressure electric supplied-air respirators, have
been used in the RICU.

4. Timely adjustment of management and treatment strategy prior to guideline updates: The �rst
evidence of digestive-tract involvement in COVID-19 was found at our hospital4, which improved the
discharge process for COVID-19 patients. Discharge standards based on national guidelines consider
only elimination of 2019 novel coronavirus (2019-nCoV) from the respiratory tract, but we found that
2019-nCoV remained longer in the digestive tract than in the respiratory tract in some patients.
Therefore, we do not permit discharge until 2019-nCoV has been eliminated from both stool and the
respiratory tract, which has greatly lowered the rate of relapse. In addition, the earliest clinical trial of
chloroquine in the treatment of COVID-19 was carried out in our hospital, which was helpful for the
inclusion of chloroquine in the updated guidelines.

Discussion:
Different countries employ different emergency systems to deal with certain public-health crises. For
example, the Hospital Emergency Incident Command System (HEICS) has emerged as a popular model of
hospital emergency response in the United States and other some countries. Since the inception of the
HEICS in 1991, several events have transformed the requirements of hospital emergency management,
including the 1995 Tokyo Subway sarin attack and the 2003 severe acute respiratory syndrome (SARS)
outbreaks in eastern Asia and Toronto, Canada. HEICS, which has certain disadvantages, should be
continuously improved as additional challenges arise and as hospitals gain more experience with its
use5. However, in China, most hospitals still lack an emergency management system similar to HEICS.
Over the past 20 years, the major infectious respiratory diseases in China have been the SARS outbreaks
in 2003, the H1N1 crisis in 2009 and small-scale prevalence of H7N9 in 2013. In terms of epidemic and
transmission scale, the COVID-19 crisis resembles SARS, so lessons learned from the SARS epidemic
should be especially important in responding to the current emergency6. In fact, signi�cant de�ciencies in
the capacity to recognize new infectious diseases and an imperfect emergency-response system were
found in China7. Unfortunately, these de�ciencies have not been given more attention and improved over
time, leading to a potential crisis.

Zhuhai has a permanent-resident population of about 1.89 million, but the proportion of the transient
population is higher, making COVID-19 di�cult to protect against and control. Our hospital is the only one
in Zhuhai designated to �ght this disease. There are advantages and disadvantages to dedicating a
comprehensive tertiary hospital to the management and treatment of COVID-19 patients. Compared with
a dedicated infectious-disease hospital, a comprehensive tertiary hospital has a powerful PCCM
department and multidisciplinary consultation and can mobilize more resources. For example, at our
hospital, extracorporeal-membrane oxygenation (ECMO) is performed by a group of clinicians with rich
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experience therein, and our surgical department completed thoracic closed-drainage tracheotomy in a
COVID-19 patient. However, the disadvantages of too many administrative and related clinical
departments involved in the traditional hospital response mode, include departmental con�icts of interest,
lack of enforcement, low work e�ciency in treatment and management of COVID-19 patients.

Nonetheless, our hospital was able to assess the epidemic situation, quickly regulate hospital strategy
and establish the NCP department under the direct leadership and management of the hospital president,
along with professional guidance from the faculty of the PCCM department. The Department of
Infectious Diseases was transferred to the periphery by being put in charge of infection control instead of
NCP treatment. Based on our respiratory specialist’s rich experience in treating viral pneumonia, our
COVID-19 patients have received good treatment, particularly the 26 who were severely or critically ill. In 1
month, six versions of the national guidelines for NCP have been published. Rather than sticking to these
guidelines, we have implemented individualized treatment based on the opinions of the professor of
respiratory medicine and an expert group under the direct authorization of the president. Therefore, after
we adjusted management mode and treatment strategy, the overall treatment effect signi�cantly
improved, and all patients were successfully cured and discharged.

Meanwhile, we achieved an infection rate of zero among our healthcare providers and medical faculty
due to early discovery of person-to-person transmission of COVID-19, su�cient supplies of protective
equipment and materials, and governmental �nancial support. In addition, under the direct leadership of
the president, the scienti�c-research team in the NCP department has responded quickly to problems
found in clinical practice. The �rst evidence of digestive-tract involvement in COVID-19 was found via
gastroscopy and colonoscopy at our hospital, which improved the discharge process and lowered the
relapse rate in COVID-19 patients. We were also responsible for the earliest application of chloroquine as
an anti-viral drug in COVID-19 due to the direct instruction of the hospital president.

Conclusions
In our hospital, establishment of the NCP department, which is directly administered by the hospital’s
president and guided by a professor of respiratory medicine, has been the key to our success in
managing and treating COVID-19 patients. In the treatment process, on the basis of the national
guidelines, the treatment plan was adjusted in time according to the opinions of the professor of
respiratory medicine and an expert group under the direct authorization of the president, and therapeutic
effect was better with the individualized treatment. Our hospital’s emergency-response mode could
provide a reference for other hospitals and cities in this epidemic situation.
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coronavirus disease 2019
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novel coronavirus pneumonia
PCCM
pulmonary and critical-care medicine
RICU
respiratory intensive-care unit
P/F ratio
arterial oxygen partial pressure to fractional inspired oxygen
LDH
lactate dehydrogenase
HEICS
the Hospital Emergency Incident Command System
SARS
severe acute respiratory syndrome
ECMO
extracorporeal-membrane oxygenation
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Figure 1

Traditional response mode to respiratory infectious diseases. PCCM: pulmonary and critical-care
medicine; COVID-19: coronavirus disease 2019.
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Figure 2

A high-e�ciency hospital emergency-response mode: establishment of the novel coronavirus pneumonia
(NCP) department. RICU: Respiratory Intensive Care Unit; PCCM: Pulmonary and Critical Care Medicine
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Figure 3

Effects of hospital emergency-response mode at The Fifth A�liated Hospital of Sun Yat-sen University.
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