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a b s t r a c t

Background: Since coronavirus disease 2019 was first discovered, at the time of writing this article, the
number of people infected globally has exceeded 1 million. Its high transmission rate has resulted in
nosocomial infections in healthcare facilities all over the world. Nursing personnel account for nearly 50%
of the global health workforce and are the primary provider of direct care in hospitals and long-term care
facilities. Nurses stand on the front line against the spread of this pandemic, and proper protection
procedures are vital.
Objectives: The present study aims to share the procedures and measures used by Taiwan nursing
personnel to help reduce global transmission.
Review methods: Compared with other regions, where large-scale epidemics have overwhelmed the
health systems, Taiwan has maintained the number of confirmed cases within a manageable scope. A
review of various national and international policies and guidelines was carried out to present proper
procedures and preventions for nursing personnel in healthcare settings.
Results: This study shows how Taiwan's health system rapidly identified suspected cases as well as the
prevention policies and strategies, key protection points for nursing personnel in implementing high-risk
nursing tasks, and lessons from a nursing perspective.
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Conclusions: Various world media have affirmed the rapid response and effective epidemic prevention
strategies of Taiwan's health system. Educating nurses on procedures for infection control, reporting
cases, and implementing protective measures to prevent nosocomial infections are critical to prevent
further outbreaks.
© 2020 Australian College of Critical Care Nurses Ltd. Published by Elsevier Ltd. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The World Health Organization (WHO) has designated 2020 as
the Year of the Nurse and Midwife. With approximately 21 million
nurses and midwives worldwide, our profession makes up nearly
50% of the global health workforce.1 Nurses make up the largest
component of the healthcare workforce and are the primary pro-
viders of direct patient care in hospitals and deliver most of the
long-term care in institutions.2 Nurses are critical to any health
system and are on the front lines of the novel coronavirus disease
2019 (COVID-19) pandemic.3 As of July 25, 2020, data from the
WHO have confirmed more than 15.5 million cases in more than
200 countries and territories and more than 635 000 deaths.4 The
COVID-19 outbreak has posed serious threats to countries and
health systems as it spreads too rapidly for healthcare personnel to
react. In particular, when healthcare workers on the front line have
to treat numerous patients with insufficient protective gear, they
are exposing themselves to danger. As of early March, 3300
healthcare workers in China have been infected.5 A report from an
earlier time of the outbreak inWuhan, China, showed that hospital-
associated transmission was suspected as the presumed mecha-
nism of infection for affected health professionals (40 [29%]) and
hospitalised patients (17 [12.3%]).6 Data from Spain reported to the
National Center for Epidemiology between February 28, 2020, and
April 23, 2020, reveal that 20.4% of total cases (23 728/116 386) are
healthcare providers.7,8 Italy reported a 10.7% rate of infection
among healthcare providers (18 553/173 730), with at least 150
Italian physicians having lost their lives.8,9 The US Centers for Dis-
ease Control and Prevention (CDC) counts more than 113 000 cases
among healthcare providers and 576 deaths as of July 26, 2020, but
acknowledges that this may be undercounted owing to limitations
in data as only 20% of cases reported to the CDC included data if the
patient was a healthcare provider.10 With the prevalence of com-
munity infection in some countries such as the United States of
America, some of these cases in healthcare providers could have
been acquired in the community; an earlier report from the CDC in
April showed that 55% of healthcare providers think they con-
tracted the virus while at work.11 The success of Taiwan in the
current pandemic can be seen in the absence of nosocomial
infection spread with a lack of healthcare workers being infected
and small number of infections and mortality rates; as of July 27,
2020, there were 458 confirmed cases and seven deaths, which
calculates to 0.03 deaths per 100 000 people, compared with 4
million confirmed cases in the United States of America, which is
more than 146 000 deaths or 44.9 deaths per 100 000 people.12 As
scientists are still developing antiviral drugs and vaccines for this
new virus, infection control measures need to be prioritised to
protect healthcare workers who are the most valuable resource for
many nations.5
2. Prevention policies and strategies

Similar to the severe acute respiratory syndrome (SARS) and
Middle East respiratory syndrome coronaviruses, COVID-19
exhibits typical coronavirus traits. It is spread mostly among peo-
ple through droplets or by direct contact, although fomite and
airborne transmission is possible.13 The average incubation period
is 5.2 d.14 Each patient with COVID-19 is estimated to be able to
infect 2.2 people,15 and the number of infected people doubles
every 6.4 d on average.16 People who contract COVID-19 may
exhibit mild, severe, or critical symptoms. Severe and critical
symptoms include severe pneumonia, respiratory distress, sepsis,
and, eventually, death.1 As per an analysis of 72 314 cases in China,
81% of patients exhibited mild symptoms, whereas 14% had severe
symptoms (i.e., difficulty in breathing and reduced blood oxygen
saturation). Another 5% had critical symptoms (i.e., respiratory
failure, septic shock, multiple organ dysfunction, or organ failure).17

During the SARS epidemic in Taiwan in 2003, a local hospital in
Taipei had 17 members of the medical staff from different de-
partments who were infected with SARS, and some had no direct
contact with SARS cases. Within 3 months, 120 healthcare workers
had been infected after exposure to the medical ward, where the
index patient had stayed. During the SARS outbreak in Taiwan,
there were 668 cases and 181 deaths.18 The Taiwanese CDC ana-
lysed the spread to come up with the traffic control bundle.19 The
traffic control bundle takes its name from the “traffic light sys-
tem”, with separate zones of risk delineated by wooden or acrylic
boards, red meaning the contaminated or hot zone, yellow
meaning the transition zone, and green meaning the clean zone
with checkpoints equipped with hand sanitation stations between
zones.20 The traffic control bundle's pilot testing was very suc-
cessful with significantly lower rates of infection in healthcare
workers than those in the control hospital (P ¼ .03) and was then
implemented in all Taiwan hospitals, leading to a significant
decrease in infection rates after 2 weeks.19,21
2.1. Hospital screening and triage

Another aspect of the traffic bundle control strategy is setting
up triage or screening stations and implementing diversion of
patients in outdoor locations before the entrance to the hospital.
A critical measure for controlling viral infections such as COVID-
19 is the prevention of its spread among people.22 Therefore,
identifying patients with suspected infection and isolating them
early is crucial for preventing nosocomial infection. As per the
WHO, to be identified as having a suspected COVID-19 infection,
a person might exhibit various clinical symptoms (including fe-
ver, cough, fatigue, anorexia, myalgias, nonspecific symptoms)
and lack other causes that explain his/her clinical conditions.1 In
addition, patients' travel histories to infected areas (Travel),
involvement in high-risk industries (Occupation), close or casual
contacts with people in the past 14 d who had suspected or
confirmed infections (Contacts), and exposure to known infec-
tious cases in gatherings places such in the neighbourhood or
large events (Clusters) are used as screening questions in the
Travel, Occupation, Contacts, Cluster survey to assess for risk of
COVID-19.23 The suspected case standard definitions of the WHO
are applied in Taiwan. Nurses conduct screening and inquiry for
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patients in clinics and emergency departments and for those
who are newly hospitalised to effectively identify suspected
cases and conduct triage management (Fig. 1).

After evaluation by using the COVID-19 screening procedure,
patients with suspected infections or at high risk are transferred to
quarantine areas with sufficient ventilation for evaluation, spec-
imen collection, and inquiry. Triage for patients with fever is con-
ducted where entrances and walkways are segregated for patients
and medical personnel. Additional handwashing facilities were
installed to protect healthcare personnel.19 Proper and correct
infection control and adequate isolationeprotectionmeasures need
to be used during specimen collection (see Fig. 1). High-risk pa-
tients whose testing results are pending are moved to quarantine
wards, and patients with confirmed COVID-19 are moved to
negative-pressure rooms in isolation wards for treatment (Fig. 1).23
2.2. Inpatient management strategies

I. Wards specifically for epidemic prevention should be
established to centralise suspected patients as per the
interim guideline from the WHO.24 In principle, one patient
is placed in one room.1 The traffic flows of ward staff and
patients should be separated.25

II. Workers should be assigned to care for patients in specific
zones of the hospital and should not work across de-
partments. Their resting areas should also be separated. This
system prevents all workers from having contact with the
patient and being quarantined when a unit has a confirmed
case, which would hinder medical operation capacity.26

III. Patients are triaged and sent to different zones based on the
risk severity of their conditions, such as whether they have
Fig. 1. COVID-19 suspected case screening and hospital compartmentalisation and triage pr
for medical institutions in response to COVID 19). [Internet]. Updated 2020 June [cited
F8NzTBwSxgz4Rjcy-6Y50w. COVID-19, coronavirus disease 2019.
contact history or pneumonia, thereby enhancing adequate
patient placement.23
2.3. Worker management strategies

Healthcare personnel are categorised by their scope of care
areas into negative-pressure isolation wards, isolation areas and
fever-screening stations, clinics, respiratory departments, infec-
tious disease departments, intensive care units (ICUs), and general
ward areas. The allocation of nursing staff is fixed. The nursing
workforce of the negative-pressure isolation ward, isolation area,
and fever-screening stations is composed of staff from the emer-
gency department and ICU. They are separated into groups and care
for their designated patients with suspected or confirmed COVID-
19 in their areas. Healthcare personnel should not work inter-
changeably across areas to avoid cross infection.26

When healthcare personnel are infected, their ward must be
closed and sanitised. Healthcare personnel whowere exposed to or
have contact with patients with COVID-19 must be evaluated and
quarantined, and this would substantially reduce the healthcare
workforce. Foreseeing this crisis, the Taiwanese government ban-
ned healthcare personnel from travelling abroad to maintain
healthcare capacity when the number of COVID-19 cases began to
increase globally.23
2.4. Protection of policies of nursing personnel

As per the WHO, when nursing staff members care for patients
with a high risk of contracting COVID-19, they should act to prevent
contact with pathogens.1 Public health and infection control
ocedure. Taiwan Centers for Disease Control. (Guidelines on infection control measures
2020 July 18]; [about 17-18 p.]. Available from: https://www.cdc.gov.tw/File/Get/

https://www.cdc.gov.tw/File/Get/F8NzTBwSxgz4Rjcy-6Y50w
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interventions are urgently required to hinder the spread of COVID-
19 among people. In hospitals, secondary infection among health-
care staff members must be prevented.27 After patients are iden-
tified at high risk of COVID-19, they should be placed in a well-
ventilated single-person room, provided with surgical masks, and
reminded to cover their mouth and nose when coughing or
sneezing. Hand hygiene so far is the most effective evidence-based
prevention against viral infections.1,22

2.4.1. Personal protective equipment

During the SARS outbreak in 2003, most hospitals in Taiwan did
not thoroughly implement principles for controlling nosocomial
infections. Many medical workers were infected because they
lacked proper understanding of infection control and procedures in
donning and doffing of personal protective equipment (PPE).28

Hospitals in Taiwan have incorporated lessons on proper infection
control procedures in nurses' orientations. In 2005, the Taiwan
government established the National Health Command Center
(NHCC) as a disease outbreak management centre that operates as
the command point for communication among central, regional,
and local authorities. The centres of operation under the NHCC
include the Central Epidemic Command Center, the Biological
Pathogen Disaster Command Center, the Counter-Bioterrorism
Command Center, and the Central Medical Emergency Operations
Center.29

In addition, the Taiwan Disease Control Agency has amended
the law to establish a three-tier inventory system for PPE (including
surgical masks, N95 masks, and full-body protective clothing) for
central, regional, and local governments andmedical institutions. It
stipulates the safety reserves of eachmedical unit to ensure that the
supply of PPE required for public health, epidemic prevention, and
medical care in the early stage of the epidemic can be provided. The
calculation method of the safety reserve refers to the requirements
of the WHO-recommended isolation measures, PPE replacement
rate, supply capacity, delivery time, usual usage rates, and so on.
The NHCC recommended implementation of border quarantine and
support for local needs in response to community epidemic pre-
vention and provides support to medical institutions to estimate
the materials needed for prevention and mobilisation in the early
stages (within 30 d) of the epidemic situation. The disease control
materials are stored by the Taiwanese CDC, and the reserves of
other medical-related materials are delegated among the minis-
tries of the Ministry of Health andWelfare, the Ministry of National
Defense, the Agricultural Committee, and the Ministry of the
Interior. The epidemic command centre coordinates the distribu-
tion and dispatch of materials in a timely manner.30

The Centers for Disease Control of the Ministry of Health and
Welfare in Taiwan mandates that when healthcare staff members
care for patients with a high risk of contracting COVID-19, they
must use PPE, including goggles, visors, an N95 respirator mask,
surgical masks, gloves, gowns, waterproof gowns, shoe covers, and
a hair cap. A fit check should be conducted every time nurses have
to wear an N95 respirator mask. Suitable masks, head straps, or
helmets should be picked to ensure that the skin is protected and
that there are no leaks while wearing the mask. The Taiwanese
Centers for Disease Control has also explained in detail the level of
protection required when implementing specific treatments or
collecting specimens, thereby protecting healthcare staff and pre-
venting COVID-19 from spreading in healthcare institutions
(Table 1).23 As per various reviews, proper PPE can reduce
contamination and infection from contagion.31,32

To ensure understanding and awareness of protective measures
of infection control, hospitals can designate a nurse who has
advanced understanding of the use of PPE to train fellow nurses in
the donning and doffing of PPE with the aid of the checklists, which
are provided in Table 2.33

The route of transmission of COVID-19 is mostly through res-
piratory droplets and close contacts. However, there is the possi-
bility of airborne transmissionwhen exposed to high concentration
of aerosol in a relatively closed environment or using procedures
generating aerosols such as bronchoscopy.13 The healthcare insti-
tution should implement standard, contact, and airborne pre-
cautions when taking care of patients with COVID-19.34 In addition,
RNA of COVID-19 was detected in feces and urine; thus, attention
should be paid to fecal and urine sewage to avoid environmental
pollution.35

2.5. Environmental disinfection and waste management

Single-use medical devices should be used whenever possible
and discarded in the ward's medical waste bin. Avoid using reus-
able medical devices. If they must be used, disinfect them after use
following manufacturers' instructions. Eating utensils can be
cleaned in accordance with normal procedures. Surfaces that the
patient touches often (such as the cabinet at the head of the bed,
the desk next to the bed, and bed rails) should be disinfected with
70% isopropyl alcohol. The washroom and the toilet surface should
be disinfected using a combined detergentechlorine-releasing so-
lution at a concentration of 1000 ppm.36 Avoid shaking used
comforters, clothes, and woven items, and send them for disin-
fection and laundering as soon as possible. Used bed sheets, com-
forters, and clothes should be bagged in accordance with
procedures for handling contaminated woven items, and they
should be regarded as having a high contamination risk and require
laundering.26 All wastes generated in the isolation ward or area
should be discarded in appropriate containers to ensure that they
will not overflow or leak. Relevant governmental regulations on
infectious waste management need to be followed.

Conducting high-risk nursing tasks

Although COVID-19 mostly spreads through contact and droplet
transmissions, airborne and fomite transmission is possible. In
medical institutions, airborne transmission is possible when aero-
sols are generated during aerosol-generating procedures.1 Aerosol-
generating procedures are those that produce droplets that are
small enough to be widely dispersed. They pose a higher infection
risk for health professionals and should only be carried out in a
hospital setting if COVID-19 is suspected. These procedures require
airborne precaution and include tracheal intubation, noninvasive
ventilation, tracheostomy, manual ventilation, bronchoscopy,
sputum suction, high-flow nasal oxygen therapy, cardiopulmonary
resuscitation, and nebulised treatment. Other high-risk technical
nursing procedures include vein or artery puncture and nasopha-
ryngeal specimen collection.37 Critical principles of implementing
these techniques include performing treatments in well-ventilated
rooms or negative-pressure wards, limiting the number of people
in a room, reserving techniques related to the trachea to pro-
fessionals, and considering early intubation to ensure sufficient
preparation.38

3.1. Diagnostic respiratory specimen collection

I. Collecting nasopharyngeal specimens by using a swab is
likely to induce coughing or sneezing and should be carried
out in a spacious, negative-pressure single room or well-
ventilated environment outdoors. Limit the number of
personnel around. Complete the procedure by involving just
one person. Wipe and disinfect the surfaces in the operation



Table 1
Personal protective equipment for treating patients with COVID-19 (Resource from Taiwan hospital-Taipei Veterans General Hospital).

Protective equipment Fever-screening station Specimen collection Caring for patients with reported cases

1. Confirmed cases or
2. Cases with pending test results

Cases with a negative first-
test result

Mask Outer
layer

General surgical masks V V

Changing
frequency

Each time V V

Inner layer N95a Ve V V V
Changing
frequency

After a cumulative 8 h or after
having been removed 5 times

V
(Change when doubtful or
when wet)

V
(Change when
doubtful or when
wet)

V
(Change when doubtful or when
wet)

V

Gown Outer
layer

Waterproof gownb V V V

Changing
frequency

After caring for each patient V V V
Other V

(Change when removing)
Inner layer Waterproof gownb Waterproof aprond (contact

with blood or body fluids)
Full-body type Full-body type Waterproof aprond (contact

with blood or body fluids)
Changing
frequency

After caring for each patient
Other V

(Change when removing)
V
1. Before leaving a negative-

pressure isolation area
2. When caring for those waiting

for first test results in one sitting

V

Gloves Single layer V
(use dry handwash between
patients)

V V

Double layer V
(Remove the outer glove. Use dry
hand wash between patients.)

Eye-protection
equipmentc

Goggles/Visor Goggles/face mask Visor Goggles/visor Goggles/visor

Hair cap Yes V V V V
Shoe cover Single layer V

Double layer V
Treatment

location
Negative-pressure isolation ward V 1 Confirmed (negative-pressure

room)
2 Test results pending (prioritize

the negative-pressure room)
Single ward (Door closed) V V

x Treatments involving droplets, including bronchoscopy, airway intubation, processes involving coughing to collect mucus or spray inhalation, respiratory secretions suction,
and treatments using high-speed equipment to conduct anatomical pathology or lung surgery.

a N95mask: Accumulated time of use should not exceed 8 hours, or the mask should be replaced after being removed 5 times. A fit check should be conducted each time
before use. In locations where PPE is required, a fit check graph should be provided for reference.

b Waterproof gown: Full-body or waterproof apron with a splash-proof gown on top (the outer-layer gown must cover the internal waterproof apron).
c Goggles: medical treatment requiring general contact with the patient, such as evaluating body temperature, blood pressure, and performing X-rays. Visor: medical

treatment involving a risk of contact with blood, body fluids, or excretions or medical treatments that may generate dropletsx.
d Medical treatment involving risk of contact with blood, body fluids, or excretions or treatments that may generate droplets.
e V Checkmark indicates the equipment needs to be applied.
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area as soon as the area becomes contaminated (with
2000 mg/L of chlorine disinfectants).39

II. Nurses collecting specimens for COVID-19 testing from pa-
tients with known or suspected COVID-19 (i.e., a person
under investigation) should adhere to the standard, contact,
and airborne precautions, including the use of eye
protection.1

III. These procedures should take place in an airborne infection
negative-pressure isolation room. Ideally, the patient should
not be placed in any room where room exhaust is recircu-
lated within the building without high-efficiency particulate
air filtration.14
3.2. Sputum suction technique

Endotracheal tube suctioning should only be carried out as
needed. To prevent droplet transmission of coronavirus, closed
suctioning circuits are used. The endotracheal suction catheter is
left connected to the suction apparatus to minimise break in the
system. When not in use, the suction apparatus needs to be turned
off. Patients should be hyperoxygenated by setting the ventilator
oxygen to 100% before suctioning instead of disconnecting the
patient from the ventilator and hand-bagging the patient.40
3.3. Oxygen therapy

For patients with highly contagious respiratory tract diseases
(such as COVID-19) requiring isolation, oxygen therapy measures
are as follows:
3.3.1. Noninvasive ventilation
Noninvasive ventilation may be reserved for the occasional

patient with mild acute respiratory distress syndrome who is he-
modynamically stable, is easily oxygenated, does not need imme-
diate intubation, and has no contraindications to its use.



Table 2
Personal protective equipment donning and doffing checklist (Resource from Taiwan hospital-Taipei Medical University-affiliated hospital).

Donning (Putting on) Personal Protective Equipment:
Evaluation results: V: pass; X: fail; NA: not applicable
(personnel can pass only after checking each item thoroughly)

Check Steps Description

Sanitise hands ✓ Remove accessories and watch from the hand to implement hand sanitation.

Put on the first (inner) layer of gloves ✓ Select an adequate size that is neither too tight nor too loose.

Put on waterproof boot-length shoe covers ✓ Select waterproof boot-length shoe covers or rubber boots. Pay attention to the slip-resistance of shoe covers
or boots.

Put on the waterproof one-piece protective suit
(without cap)

✓ Select a protective suit suitable for your body. Put it on from the bottom up.
✓ When dressing, do not allow the headcover or sleeves to touch the floor.
✓ The glove cuffs should be inside the sleeves of the protective suit.
✓ The protective suit legs should be outside the boot-length shoe covers.

(Fit check)
Put on an N95 mask and hair cap; conduct a fit
check

✓ Select a mask size that fits your face.
✓ The elastic bands of the mask should be fastened above and below the ears.
✓ Press down tightly on the iron slip at the nose bridge to fit the mask to the cheeks and nose.
✓ Pay attention to the fit of the mask. Conduct a fit check. Place your hands at the edges of the mask and breathe

deeply to test for air leaks.
✓ The hair cap should cover the hair.

Put on disposable waterproof one-piece
protective suit and cap

✓ The head cover of the protective suit should cover the head. Ensure that zippers are pressed down to prevent
them from slipping down.

Put on the second (outer) layer of long gloves ✓ Select a suitable size. The gloves should completely cover the sleeve cuffs of the protective suit.

Put on disposable waterproof isolation cover ✓ Ensure that the cover is fastened at back of the neck and the side of the waist.

Put on protective visor ✓ Fasten the protective visor around the forehead and cover the cap of the protective suit.

Inspect equipment for completion ✓ A trained observer inspects whether the workers' suits cover them completely with no skin exposure.
✓ The operator stretches to ensure full coverage when conducting activities.

Sanitise hands ✓ Use dry hand wash.

To enter an isolation ward, personnel must complete the registration form with their name, title, and time of entry.

Doffing (Removal) of Personal Protective Equipment.
Evaluation results: V: pass; X: fail; NA: not applicable
(personnel can pass only after checking each item thoroughly)

Check Steps Description

1 Remove rubber gloves: Use one hand to grasp the outer side of the other hand. Use the other hand to hook onto the clean inner layer. Dispose of the gloves in a
medical waste bin.

2 Removewaterproof apron: Slowly remove the apron from the neck and shoulders. Place the inner side outward. Roll up the apron with the contaminated outer
side facing inward. This movement should be slow and gentle.

3 Remover rubber boots: Use both hands to expand the opening of the rubber boots and then remove them.

Inspect protective equipment
/alcohol-based hand rub

✓ If visible dirty spots are identified, a disinfection solution such as alcohol can be used to wipe them off before
removing the protective equipment.

Remove waterproof isolation clothing
/alcohol-based hand rub

✓ Loosen the ties at the back of the neck and the side of the waist of the waterproof isolation clothing. Remove it
by grasping the shoulders.

✓ Place the inner side outward. Roll up the garment with the contaminated outer side facing inward. The
movement should be gentle and slow.

Remove outer-layer gloves
/alcohol-based hand rub

✓ The first glove should be removed directly from the outside by grasping the outside of the glove.
✓ The other glove should be removed from the inside to prevent contaminating both hands.

Remove protective visor
/alcohol-based hand rub

✓ Grasp the headband from the back of the head and remove it.
✓ Avoid touching the front, contaminated side of the visor.

The aforementioned steps above should be completed in the contaminated zone (behind the door to the inner room of the isolation ward.)

Remove one-piece protective suit
/alcohol-based hand rub

✓ Roll up the protective suit with the inner side out. The movement should be gentle and slow.
✓ Do not use the gloves to touch clothing that contacted the body.

Remove hair cap
/alcohol-based hand rub

✓ Remove the hair cap from the front to the back of the head.
✓ Do not touch your hair when wearing gloves.

Remove waterproof boot-length shoe cover
/alcohol-based hand rub

✓ Loosen the ties. Grasp the outside of the shoe covers and turn them inside out to remove them.
✓ Do not touch clothing that contacted the body when wearing gloves.

Remove inner-layer gloves
/alcohol-based hand rub

✓ When removing gloves, avoid contaminating the hands.

The aforementioned steps should be completed in the buffer area (in the front room of the isolation ward).

Put on new gloves

Remove N95 mask
/alcohol-based hand rub

✓ First, remove the lower rubber band, then remove the upper rubber band.
✓ Remove the N95 mask by holding onto the rubber bands. Do not touch the outer contaminated side of the

mask.

Remove gloves
/ Sanitize hands (hand washing)

✓ When removing gloves, avoid contaminating the hands.

When leaving the isolation ward, personnel must complete the registration form with their time of exit.
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Noninvasive ventilation devices, such as those for bilevel posi-
tive airway pressure, continuous positive airway pressure, inter-
mittent positive pressure breathing, and noninvasive positive
pressure ventilation, that increase the number of germs or viruses
spreading into the environment and, therefore, the infection
risk should be avoided. Oxygen therapies that generate mist or
vapour, such as multipurpose nebuliser and aerosol inhalation
therapies, and devices that increase the number of pathogens in the
environment and infection risk should be prohibited.41 However, in
the case wherein noninvasive ventilation (NIV) or continuous
positive airway pressure (CPAP) is not contraindicated, Cabrini
et al42 suggest that a helmet device could be used to avoid aero-
solisation as the helmet is connected to the ventilator without air
dispersion through a spring valve. The number of available ICU beds
during the COVID-19 outbreak is mostly likely less than the total
number of patients with COVID-19 requiring NIV or CPAP. Thus, to
prevent ICU admission, the use of helmets in general wards could
be implemented. However, as the number of ICU beds may not be
able to adequately supply the number of patients with COVID-19
requiring NIV or CPAP, a helmet bundle could be considered in the
isolation wards of COVID-19.43

Regarding the nasal cannula for general oxygen therapy or
connection tubes for tracheostomy or tracheal intubation, use
disposable devices for single-person use. The ventilator must have
high-efficiency particulate air filters. High-flow nasal oxygen
therapy and noninvasive ventilation are not recommended for
regular use in patients with COVID-19. When providing oxygen
therapy, if the oxygen flow is lower than 4 L/min and if the patients
are not receiving tracheostomy or tracheal intubation, a humidifier
bottle is not required. However, exceptions are made for patients
who require long-term oxygen therapy or had an adverse reaction
to tracheostomy or tracheal intubation.26

For most patients with acute respiratory distress syndrome,
defined as the acute onset of respiratory failure; bilateral infiltrates
on the chest radiograph; hypoxaemia from the Berlin definition
with either mild hypoxia (PaO2/FIO2: 200e300 mm Hg), moderate
hypoxia (PaO2/FIO2: 100e200 mmHg), and severe hypoxia (PaO2/
FIO2: <100 mm Hg); and no evidence of hydrostatic oedema, we
suggest proceeding directly to invasive mechanical ventilation.38,44

3.3.2. Invasive mechanical ventilation
3.3.2.1. Principles of invasive mechanical ventilation in critically ill
patients. Use a low tidal volume (4e8 ml/kg of predicted body
weight) and lower inspiratory pressure (plateau pressure <30
cmH2O).1 Prone ventilation, as opposed to the more commonly
used supine position, is a strategy to improve oxygenation in pa-
tients with severe acute respiratory distress syndrome. The period
recommended for prone ventilation is more than 12 h each time.45

For patients using invasive mechanical breathing aids, a closed
suctioning system is recommended. Gastric residual volume and
gastrointestinal function should be routinely evaluated for the
prevention of regurgitation and aspiration. Appropriate enteral
nutrition is recommended to be given as earlier as possible. In
addition, if no contraindication, a 30� semirecumbent position is
supported.46,47

Furthermore, fluid management is also vital. Excessive fluid
burden worsens hypoxaemia in patients with COVID-19. Thus, to
reduce pulmonary exudation and improve oxygenation, the
amount of fluid should be strictly controlled while ensuring the
patient's perfusion.48 It is also very important to prevent ventilator-
associated pneumonia. The ventilator-associated pneumonia
bundle should be strictly implemented.49 The heat and moisture
exchanger is recommended instead of heated humidifiers.50 Single-
use ventilator circuits are recommended, and routine replacement
is not advised.26
3.4. Tracheostomy and tracheal intubation care

When cleaning the tracheotomy wound, do not remove the
closed suctioning system to prevent the patient's sputum from
leaving the tube. When operating and changing the closed suc-
tioning system, be gentle to avoid stimulation that would cause the
patient to cough.

Endotracheal intubation should be performed by a trained and
experienced provider using airborne precautions.40 When con-
ducting tracheal intubation, assign the minimum number of nurses
who can smoothly complete the operation. Before intubation, using a
disposable balloon for aeration is strongly advised. If using a reusable
balloon, contain it after use in a double-layered yellow garbage bag
marked “COVID-19 contaminant”, and deliver it in a closed container
to the cleaning and disinfecting supply centre for disinfection.51

3.5. Artery and vein puncture

Providing medicine through peripheral venous indwelling
cannulae is advised to reduce puncture frequency, thus saving re-
sources and reducing risks for the operator.52 When applicable,
needleless connectors can be used. Indwelling cannulae do not
require routine replacement but should be replaced with clinical
indication.53 When indwelling cannulae are used, reinforce obser-
vation of the area near the puncture point. If adverse reactions such
as phlebitis occur, immediately replace the indwelling cannulae.
When puncturing an artery or vein, follow operation regulations to
prevent sharp instrument wounds.54

4. Psychological empowerment and education

Recent studies conducted in hospitals in East Asia on healthcare
workers treating patients with COVID-19 showed that 50% of
frontline healthcare personnel showed symptoms of depression,
44% had anxiety, 34% had insomnia, 13.3% reported trauma, and
80% showed extreme levels of stress.55,56 Therefore, it is essential to
conduct psychological empowerment and psychoeducational ac-
tivities to reduce fears and reinforce beliefs. Healthcare systems
and government can provide education and empowerment for
people who have been affected by COVID-19 to assist their psy-
chological and social reintegration. Establishing and implementing
just-in-time staff education online can provide updates on the
newest findings and development of pandemic and strengthen
nurses' ability to care for patients with COVID-19.57 Transparency in
communicating any change in services or policies to staff, residents,
families, and the healthcare coalition is also needed.

5. Conclusion

The COVID-19 pandemic has spread widely over the last few
months. This disease has attracted global attention and required
prompt action in all aspects of the society either in or out of the
hospital. The response speed of most governments has been much
slower than the rate at which the virus has spread. Staying alert and
taking initiatives in pre-emptive preparation are keys to deal with a
new contagious disease.

Taiwan's medical system has acquired awareness and demon-
strated professionalism in dealing with the COVID-19 pandemic
because of its experience with SARS in 2003. At that time, noso-
comial infection occurred because most hospitals lacked the
following: consolidated protocols for preventing nosocomial in-
fections, protective equipment, and the disease prevention strate-
gies of the traffic control bundle.58 The subsequent closing of
hospitals and deaths of medical staff substantially affected Taiwa-
nese people and the medical system. We have learned some hard
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lessons. Since then, in new nurse orientation training and
continuing education sessions, the use of PPE and infection control
are mandatory topics. When facing COVID-19, hospitals rapidly and
decisively enacted the compartmentalisation and triage policy and
various critical infection control procedures. Healthcare workforce
capacity and supplies were inventoried to provide frontline
personnel with sufficient protective supplies and effectively control
the spread of the virus to increase time for sufficient preparation.

Fighting a disease resembles fighting a war. Awareness among
frontline healthcare personnel in standard operating procedures
for infection control and implementing protective measures to
prevent nosocomial infections are critical to prevent disease out-
breaks. Healthcare systems must safeguard public health. Nurses,
along with other healthcare personnel, are the frontline defenders.
component of the healthcare workforce also defence. As nurses
make up the largest component of the healthcare workforce in
number, they are also integral to surmounting a good defense
defence against the coronaviruses. When facing the possibility of
large-scale community infection, healthcare institutions must
protect healthcare personnel and cooperate with the government
and rapidly change to form a collaborative defence system to battle
this disease. All levels of the health system should summarise the
requirements for epidemic prevention and infection control
work and further implement and provide the documents as a
consolidated guideline.59
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