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Abstract. – OBJECTIVE: Since Decem-

ber 2019, a novel coronavirus disease 2019
(COVID-19) broke out in Wuhan, China, which
has rapidly spread from China to at least 200
countries abroad. COVID-19 was issued a global outbreak and pandemic by the World Health
Organization with more than 3 million confirmed
cases by May 31, 2020. So far more than ten
thousand severe and critically ill patients and
hospital-related infection with COVID-19 have
been reported with more than four thousand
deaths in China. There is a great challenge for
intensive care units (ICUs) in hospitals.
PATIENTS AND METHODS: The comment
mainly focused on admission and discharge criteria, therapy protocol, prevention and control
strategies for ICU during COVID-19 outbreak.
The emergency strategy for ICU will be helpful for prevention and control of COVID-19 and
treatment of critically ill patients with COVID-19.
CONCLUSIONS: Progress in the management
of ICU is crucial for a decrease in the mortality of
critically ill patients with COVID-19 with the clinical evidence and experience updated.
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Patients and Methods

Abbreviations
ARDS: Acute respiratory distress syndrome; COVID-19:
coronavirus disease 2019; MERS: Middle East respiratory syndrome; RICU: respiratory intensive care unit;
SARS: severe acute respiratory syndrome.

Introduction
In December 2019, an unknown pneumonia
broke out in Wuhan, Hubei Province, China,
which has rapidly spread from China to at
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least 200 countries abroad. A novel coronavirus
disease 2019 (COVID-19) was identified with
similar clinical manifestations to severe acute
respiratory syndrome (SARS) and Middle East
respiratory syndrome (MERS)1. In the clinical
epidemiology, the characteristics of respiratory
droplets and close contact transmission from human to human have been confirmed 2. More than
ten thousand cases were severe and critically ill
patients with the predominant complication of
acute respiratory distress syndrome (ARDS)3.
28-day mortality of critically ill patients with
COVID-19 in intensive care unit (ICU) was
61.5%, higher than those with SARS or MERS4.
With the increasing deaths of severe patients
infected COVID-19, intensive care unit (ICU)
management is crucial for the survival5. Of
the 576 confirmed cases in Chongqing China,
6 deaths were reported in all severe and critically ill patients with COVID-19. We aim to
propose an emergency strategy for ICU, mainly
focused on admission and discharge criteria,
therapy protocol, prevention and control strategies during COVID-19 outbreak.

Patients with confirmed COVID-19 presenting the following situations should be considered admission for ICU: (1) dyspnea and
respiratory distress (2) PaO2/FIO2< 300 mm Hg
(3) Bilateral ground-glass opacity, or areas of
consolidation progression >50% within 24-48
hours (4) acute respiratory failure or ARDS
requires mechanical ventilation (5) shock (6)
multiple organ failure. Patients with older age
and underlying chronic comorbidity indicated a
high risk for ICU admission6.
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General management comprises hemodynamics and homoeostasis maintenance, early nutritional support, close follow-up of laboratory indicator and chest radiography, and initiation of
lung protection if necessary. There is no effective
antiviral drug or vaccine against COVID-19 attribute to a new infectious disease occurred in less
than two months. Sputum and bronchoalveolar
lavage fluid could be helpful for bacteria or fungi
infection to guide the application of antimicrobial drugs. Glucocorticoid therapy still remains
uncertain for COVID-19. Currently no clinical
evidence supports glucocorticoid in the treatment
of COVID-19-induced lung injury or shock7. The
anatomy of first COVID-19 with ARDS showed
the pathological manifestations with pulmonary
edema and hyaline membrane formation which
indicated appropriate use of glucocorticoids
could be considered8. For patients who developed
ARDS, lung-protective ventilation, recruitment
maneuver, prone position and nitric oxide inhalation might be effective. In critically ill patients,
extracorporeal membrane oxygenation should be
implemented if necessary9.
Improved oxygenation, consciousness, withdrawal from mechanical ventilation, unnecessary
vasoactive drugs and fluid resuscitation, none organ failure and resolution of previously abnormal
chest radiography findings could be considered
the discharge from RICU to general wards. The
score of Acute Physiology and Chronic Health
Evaluation II, Sequential Organ Failure Assessment and Glasgow Coma Scale score should be
helpful for evaluation of disease severity.
Since rapid person-to-person transmission of
COVID-19 with hospital-related transmission

and infection may have occurred3, strict precautions should be implemented in the ICU (Table
I). All patients newly admitted to the ICU must
be screened for high risk of COVID-19 infection including family history with confirmed
COVID-19, close contact with probable or confirmed COVID-19, history of residence and tour
in epidemic area, close contact with wild animals or animal markets within two weeks before the onset of illness. Patients at high risk
should be isolated in a single room for at least
two weeks. Virus nucleic acid tests from throatswab specimens and IgM plus IgG assay in
blood samples should be performed to confirm
the COVID-19. If a patient is highly suspected
of COVID-19 infection on admission or develops similar symptoms as COVID-19 during the
isolation period, a designated hospital or unit
should be immediately planned for transfer. The
patient’s ward should be adequately disinfected.
All the wardmates should be isolated at least two
weeks before COVID-19 infection excluded.
More than 11000 critical care medical staff
have been sent to Wuhan, China; however, it is
still difficult to cope with the rapidly increasing
number of critically ill patients with COVID-19
that required therapy in ICU. Medical staff,
life support equipment and protective device
should be reasonably and adequately prepared.
A COVID-19 outbreak will bring psychological stress to patient’s family members and
medical staff in ICU. Medical staff will endure
overtired, heavy work, medical resource shortage, so psychology and mental health services
should be provided for them during COVID-19
outbreak.

Table I. Emergency strategies for ICU during COVID-19 outbreak.
Strict precautions should be implemented in the ICU
1. Marked clean area, semi polluted area and polluted area at the entrance, strict hand hygiene, daily disinfection of
the ward, personal protective equipment including N95 mask, gloves, goggles and protective clothing.
2. Enhanced contact isolation and respiratory droplet isolation include isolation room for ventilated patient, a designated
equipment for each patient, medical protective hood for intubated patient, closed tracheal suction catheter for patient
with invasive ventilation, proper sedation combined with neuromuscular blocker before tracheal intubation, provision
of mask for patients with oxygen therapy, air exchange regularly in the ward.
3. Thoroughly disinfection of the medical equipment used by patients, preparation of a double-layer infectious waste
bag for medical waste treated with chlorine-containing disinfectant, disposition of medical waste as infectious
medical waste.
4. Prior use of chlorine-containing disinfectant for patient’s ward as terminal disinfection.
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Conclusions
Our suggestions are summarized based on
existing and previous lessons during coronavirus
outbreaks in China. Progress in the management
of ICU is crucial for decrease in the mortality
of critically ill patients with COVID-19 with the
clinical evidence and experience updated.
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