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The current global spread of COVID-19, a highly contagious disease, has challenged
healthcare systems, and placed immense burdens on medical staff globally. With a
sharp increase in the number of newly confirmed cases and the rapid progression
of the disease into a critically ill state, overstretched critical care units have had to
contend with a shortage of beds, specialist personnel, and medical resources. Temporary
intensive care units (ICUs) were therefore set up in isolated hospitals to provide the
required standardized care for all severe cases. The current paper describes the authors’
experience of setting up and managing such an ICU in Wuhan, Hubei Province, China,
from the identification of critically il COVID-19 patients through to the arranging and
equipping of the unit, providing training and protection for staff, and standardizing all
aspects of care.
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INTRODUCTION

Coronavirus Disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), is highly contagious. In recognition of the global threat it poses, on March 11, 2020,
the World Health Organization (WHO) declared COVID-19 to be a pandemic. By July 22, 2020,
the total officially confirmed cases in China reached 86,152 with 4,653(5.4%) having died since
the outbreak began in December 2019 (https://covid19.who.int/). COVID-19 has high mortality
throughout the world, being especially high in Italy (n = 236,076, mortality with 32,867/236,076),
Spain (n = 264,836, mortality with 28,422/264,836), Russia (n = 783,328, mortality with
12,580/783,328), Brazil (n = 2,098,389, mortality with 79,488/2,098,389), the United States (n
= 3,748,248, mortality with 139,964/3,748,248), and South Africa (n = 373,628, mortality with
5,173/373,628) (https://covid19.who.int/, https://www.epicentro.iss.it/en/coronavirus/bollettino/
Infografica_10giugno%20ENG.pdf). The high incidence and mortality of COVID-19 puts pressure
on the need for urgent and special requirements for global medical resources and infrastructures.

PURPOSE AND SIGNIFICANCE OF A TEMPORARY COVID-19 ICU

Data provided by the Chinese Center for Disease Control and Prevention revealed a total of 44,672
confirmed COVID-19 cases in China by February 11, 2020. Of these, the majority (87%) were aged
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FIGURE 5 | Standard personal protective equipment (PPE) required for normal critical care with COVID-confirmed patients in a temporary ICU. The required standard
of PPE is based on the guidelines for the prevention and control of COVID-19 infection in medical institutions laid out by the government in China. Doctors have
different scales of PPE to care for severe confirmed patients in different situations. (A) A doctor with level-Il PPE at the nurses’ station; (B) A doctor with level lll-1 PPE
for ultrasonography in a temporary ICU; (C) Two doctors with level lll-2 PPE preparing for percutaneous tracheostomy in a temporary ICU.

the use of oxygen and ventilation therapies. Most infected
patients suffer mild symptoms and are self-healing; however, in
severe cases, progression is rapid and can lead to ARDS, septic
shock, metabolic acidosis, and coagulopathy (15), especially
when combined with old age, comorbidities, or persistent
lymphocytopenia, which is difficult to correct. As standardizing

the management of care is a vital element in improving
survival rates, the National Health Commission of the People’s
Republic of China (http://www.nhc.gov.cn/yzygj/s7653p/
202002/d4b895337¢19445f8d728fcafle3el3a.shtml) and the
WHO (https://www.who.int/docs/default-source/coronaviruse/
clinical-management-of-novel-cov.pdf) have established a
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COVID-19 confirmed critically ill patients

Patients with score 1-4

Placed in the Third region

Close monitoring with vital
symptoms (Q6h):

Breathing rate; Heart rate; BP;
SpO2; and temperature

Supportive care:

Mild oxygen therapy with
nasal catheter oxygen 5L/min,
targeted at SpO2 >92%

Patients with high
risks:
Age >66 years old;

Comorbidities

Close monitoring
with vital

If respiratory rate (RR) >24/min; or SpO2 < 92%
with oxygen therapy at SL/min; or heart rate (HR)
>130/min; or persistent lymphocytopenia

Patients with score 5-6

Placed into the
Second region

Close monitoring with
vital symptoms (Q1h)

Supportive care:

® Moderate oxygen therapy
with  mask  5L/min,
targeted at SpO2 >92%;

® Low parameters of HFNC

If RR>24/min; or SpO2 <
92%; or HR>130/min; or
persistent organ failure

Patients with > 7

Placed into the First region with
Temporary ICU

Continuous monitoring with
vital symptoms

High parameters of HFNC or
NIV, targeted at SpO2 >92%

After 2h with RR>30/min,
oxygenation index <150

Consider early intubation ;
Lung-protective ventilation
strategies; Prone positioning

FIGURE 6 | The management algorithm based on the clinical severity of critically il COVID-19 patients. HFNC, high flow nasal cannula; NIV, non-invasive ventilation.

protocol for the treatment of COVID-19. Timely and effective
airway management and maximized first-pass success rate of
airway operation for COVID-19 patients are recommended
(8, 11).

For patients in the third sector of the temporary ICU
(who have mild symptoms), healthcare workers must give
supportive care and ensure monitoring at 6-h intervals of
the vital symptoms, such as breathing rate, oxygen saturation
(SpO2), and heart rate. Oxygen therapy should be initiated
at 5 L/min and titrated to SpO2 > 92% in COVID-19
patients. For patients with high risk factors (>66 years old and
comorbidities), nurses must ensure close monitoring of vital
symptoms at 4-h intervals. In the following conditions, patients
must be swiftly transferred to the second (moderate) sector,
in case they need HFENC oxygenation or NIV: breathing rate
>24/min, SpO2 <92% with oxygen therapy at 5 L/min, or heart
rate >130/min, or persistent lymphocytopenia. Throughout
treatment, conservative intravenous fluid strategies must be
strictly implemented unless septic shock occurs.

In the case of severe patients with persistent respiratory
distress, a respiratory rate >30/min, oxygenation index <150
mmHg, or showing no improvement after HFNC or NIV,
continuous monitoring is necessary from an experienced ICU
team. The vital symptoms must be monitored after HENC or
NIV treatment at intervals of no more than 2h (16). If there is
no improvement after 2 h, or the patient’s condition worsens, the
team should consider early invasive ventilation (8), followed by

lung-protective ventilation strategies and early prone positioning
during mechanical ventilation for more than 12 hours per day
(Figure 6).

CONCLUSIONS

The sudden outbreak of the highly contagious disease now
known as COVID-19 in China in December 2019 has impacted
healthcare system and societies more widely across the world.
Should another virus of this type emerge, it will be vital to first
control the source of infection and second prevent transmission.
Moreover, the identification, sorting, and management of
infected patients in different isolated sectors according to level
of severity is crucial in ensuring full use is made of the medical
resources available. Public anxiety around COVID-19 centers on
the large numbers of critically ill patients and high death rates. In
this regard, setting up a temporary ICU in isolated hospitals, run
by multidisciplinary staff under the leadership of intensive care
specialists and nurses, is crucial not only in caring for critically ill
patients and bringing down mortality rates, but also in allaying
public fear.
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