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Abstract: The coronavirus disease 2019 (COVID-19) has become a global pandemic since March 2020 and
caused healthcare insufficient resources, economic and political issues. Taiwan was one of the few successful
countries to contain the vicious virus without community spread. Since the Severe Acute Respiratory
Syndrome (SARS) outbreak in 2013, quarantine wards have been proposed for controlling the possible
highly contagious disease. In the COVID-19 era, MacKay Memorial Hospital in Taiwan had been operating
quarantine rooms since April 2020. Patients who needed hospitalization for fever, COVID-like symptoms,
or pneumonia were admitted to quarantine rooms while waiting for the result of the COVID-19 reverse
transcriptase-polymerase chain reaction (RT-PCR) test. We implemented a well-established quarantine
policy without visitors allowed during the patient's quarantine period. Healthcare workers must self-report
fever or COVID-like symptoms every day. We started the release evaluation from quarantine after receiving
the negative result of COVID-19 RT-PCR. Infection disease (ID) physicians were in charge of the release
process. If a patient continued to have any persistent COVID-like symptoms or uncontrolled pneumonia,
ID physicians would not grant the release from quarantine. Since the establishment of the quarantine
rooms, over one thousand suspected COVID-19 patients had been admitted. There has been no community
transmitted cases reported for more than 200 days as of the end of November 2020 in Taiwan. Good practice
of preventive measures like our operation of quarantine wards is early and vital planning of the hospital

strategy against the spread of COVID-19.
Keywords: Coronavirus disease 2019 (COVID-19); quarantine ward; Taiwan; infection control
Received: 24 December 2020; Accepted: 13 April 2021; Published: 18 May 2021.

doi: 10.21037/ht-20-35
View this article at: http://dx.doi.org/10.21037/ht-20-35

Introduction However, Taiwan was one of the most successful countries
to contain the notorious virus without community spread.
On January 21st 2020, Taiwan faced the first coronavirus World Health Organization (WHO) issued COVID-19
disease 2019 (COVID-19) patient. Since then, more than as a pandemic on March 11th, 2020. There was a significant
six hundred confirmed cases encountered in our country. increase in confirmed patient volume since then. The
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impact of COVID-19 was heavily on the healthcare sector
and the parts of the lifestyle, economy, and politics. Focus
on prevention and management of COVID-19 should be
the priority of healthcare staff.

MacKay Memorial Hospital is a medical center level
institution in the crowded Taipei city. It has an annual
emergency room (ER) visits of 130,000 patients ranking
No.2 busiest ER in Taiwan. The quarantine ward is a crucial
measure for managing the suspected COVID-19 patients
in a free of local transmission case country. We re-opened
eight quarantine rooms on April 14th, 2020, and would
like to share our experience of establishing and managing a
quarantine ward in this cruel COVID era.

Need for establishing quarantine ward

Precise diagnosis of COVID-19 relies on either reverse
transcriptase-polymerase chain reaction (RT-PCR) or
chest computer tomography (CT). In Taiwan, RT-PCR is
preferred over routine chest CT examination. A previous
study supported this policy (1). A meta-analysis compared
the chest CT's diagnostic value and RT-PCR revealed
pooled chest CT sensitivity was higher than RT-PCR
(94% vs. 89%). However, chest CT's low specificity led
to both positive predictive value and negative predictive
value of CT inferior to RT-PCR (1). As a result, RT-PCR
was recommended as a diagnostic tool of COVID-19 in a
low-prevalence rate country (1,2). Nonetheless, this "gold
standard" examination takes hours to complete (3). The
need for a quarantine ward for newly admitted patients
while waiting for RT-PCR testing result was crucial to
prevent possible in-hospital spread.

The analysis of severe acute respiratory syndrome
(SARS) in-hospital outbreak indicated that bed distance
lesser than one meter and performing resuscitation would
significantly elevate the risk of SARS in-hospital spread (4).
Massive patients visit and crowding of the emergency room
led to such a dangerous environment, so the setup of a
quarantine ward was inevitable. A former study utilizing a
mathematical model of COVID-19 transmission revealed
encouraging results of early testing and monitoring in the
quarantine ward (5). A 2,500-bed tertiary hospital in South
Korea found that both early RT-PCR testing within 8 hours
and the monitoring in quarantine ward models for newly
admitted patients could decrease the in-hospital COVID-19
infection rates 81.3% and 70%, respectively (5). Calling
for a quarantine ward to separate patients with possible
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COVID-19 infection was proposed worldwide (6-8).

Quarantine policy

The quarantine ward consists of eight triple rooms in
single-use; each room accommodates a patient with or
without a family or caregiver. The patient and family or
caregiver cannot leave the quarantine ward before the
RT-PCR test result becomes available, and it is at the ID
physician's discretion to order a de-isolation when the result
is negative. No visitors are permitted in the quarantine
ward. Quarantined patients are educated to report instantly
any new-onset symptoms when admitted.

Quarantine ward working staff are different from ones in
the ordinary ward and the emergency room. Staff practice
fever or COVID-19 like symptoms self-screening before
work. If fever or COVID-19 like symptoms present, staff
take sick leave and receive COVID-19 RT-PCR test. This
policy aims to reduce the possible hospital-acquired spread
of COVID-19. Essential personal protective equipment
(PPE), including surgical gloves, barrier gown, and face
shield, is provided routinely to the staff as a priority. The
hospital mandates N95 face mask fitting exercise to all
staff. After the patient care, staff disposes of face mask,
surgical gloves, and barrier gown, any reusable equipment
used during the care go through the disinfection process
using 1,000 ppm diluted sodium dichloroisocyanurate.
Strict handwashing protocol before and after patient care
is enforced. A study of healthcare workers undressed PPE
in a designated semi-contaminated area, where partitions
were used between the quarantine ward and clean area (9),
revealed that the COVID-19 virus was not detected in the
semi-contaminated zone where patients had no access. This
finding could support our strategy that physical barriers
were an effective method to prevent viral spread.

A previous study also supported our bundle of infection
prevention measures in the quarantine ward (10). Use of
PPE and surgical mask during procedures, hand hygiene
among healthcare workers and suspected patients could
keep the hospital from the nosocomial transmission
of COVID-19 in a Hong Kong hospital treating 42
COVID-19 patients.

Another crucial issue was the mental health of patients
and quarantine healthcare workers. Studies indicated that
quarantined patients could suffer from post-traumatic stress
symptoms or general mental health problems even after the
quarantine period (11,12). Some actions were suggested,
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such as providing sufficient information, providing adequate
supplies, and reducing boredom (12). Our quarantine ward
staff included social workers and psychologists. Whenever
patients were in a distressed mood, timely mental support
could lift patients through this gloom process. Our
quarantine ward social workers and psychologists also took
care of healthcare workers' mental health. Closely monitor
staff's mental pressure could prevent them from burning
out in a short-handed situation. A study also pointed out
that support from the management echelon could help
healthcare workers' mental protection (12). Moreover,
managers should also ensure sufficient human resources for
the quarantine wards.

Admission criteria

Patients presented to our emergency department with
one of the following findings, body temperature higher
than 38°C, upper respiratory symptoms and positive to the
history of oversea travel, certain occupations, contact, or
cluster (TOCC) were rerouted to the screening station.
Separating high-risk patients was the first step of our
infection control policy in the emergency room. Patients
who underwent workups and required hospitalization were
obligated to receive COVID-19 RT-PCR testing before
admission. Moreover, patients who needed hospitalization
with COVID-like symptoms, abnormality in taste or smell,
and pneumonia were also admitted to the quarantine ward
during the RT-PCR test in the process.

Patients transferred to the quarantine ward required
an acrylic shield over the head to decrease airborne
transmission. A designated elevator was used for the transfer
of quarantine ward patients. We disinfected the transfer
route, including the elevator from the ER to the quarantine
ward, with chlorine dioxide mist spray after each transfer.

Release from quarantine

Quarantine release of suspected COVID-19 patients
remained a challenge for ID physicians globally (13). The
previous report addressed by Singapore's National Centre
for Infectious Diseases proposed that patients met the
following criteria, afebrile for one day, two sets of negative
COVID RT-PCR result, the day of symptoms onset was
at least six days earlier, and other respiratory pathogens
detected; can be released from quarantine into an ordinary
ward or discharged (13).

Most of the COVID-19 cases were imported in Taiwan.
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We released suspected COVID patients from quarantine
after one set of negative RT-PCR results. The infection
disease physician was in charge of this process. If any
COVID-19 like symptoms persisted or uncontrolled
pneumonia encountered, quarantine release would not be
granted.

The disinfection procedure started after the patient had
quarantine release and left the quarantine room. A non-use
period of at least 60 minutes was required before the janitor
started disinfection. The reason for this policy was the
possible aerosol transmission of COVID-19 (9,14,15). After
this non-use period, janitors must wear PPE and clean all
surfaces in the quarantine room with 5,000 ppm (0.5 %; 1:10)
of sodium dichloroisocyanurate or bleach. The disinfection
process was repeated a second time with an interval of
60 minutes. A former study demonstrated that the floor,
table, chair, and bed where patients frequently contacted
showed intense viral load (14). Another study also pointed
out that medical equipment, touch screens, shelves, door
handles, and bedrails were mostly contaminated after
COVID-19 patients’ use (9). Our janitors were trained to
pay special attention to where patients had frequent direct
physical contact.

Current status

From April 14th to October 30th, 511 patients were
admitted to the quarantine room. Average quarantine time
was 35.8 hours, with the longest 92 hours and the shortest
14 hours. 46.5% of the released patients were transferred
to the infection ward, followed by 18.4% of the patients
transferred to the chest ward. 10.5% of the patients were
released from quarantine and discharged simultaneously.

13 COVID-19 patients were diagnosed in MacKay
Memorial Hospital emergency department and hospitalized.
There was no in-hospital transmission of COVID-19 as of
the end of November 2020.

Preparing for mass casualty incident

Although Taiwan was one of the most successful countries
to close down COVID-19, the potential mass casualty
incident cannot be ignored. The uncertainty of developing
an effective COVID-19 vaccine also warns us of the
possibility of another episode of a pandemic attack. Since
quarantine wards were originally triple rooms, a possible
triple room in double use with spacing more than 1-meter
distance can be established. Our strategy was to make the

Health Technol 2021;5:9 | http://dx.doi.org/10.21037/ht-20-35



Page 4 of 5

best use of quarantine ward space at the beginning of the
mass casualty incident. A report from Daegu Dongsan
Hospital of Keimyung University also approved this
strategy (16). By distributing 666 confirmed COVID-19
patients into two types of rooms, a double room in single
use or double room, patients were observed for 14 days.
RT-PCR negative conversion rate, symptoms improvement
rate, and time to de-effervescence revealed no statistical
difference (16). However, a further plan for massive patients

should be established.

Conclusion

In the devastating COVID-19 era, establishing of
quarantine ward was necessary. Crowding of the emergency
room was a risk factor of the possible in-hospital spread of
COVID-19. Quarantine of possible COVID-19 patients,
while RT-PCR test was in the process, was a good act. Strict
enforcement of quarantine policy was an essential factor to

avoid the in-hospital spread of COVID-19.
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