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Abstract

Objective: This study evaluates the usefulness, safety, and outcomes of operating a pretriage
screening clinic and an expanded preemptive quarantine area in the emergency department
(ED) during a regional coronavirus disease 2019 (COVID-19) outbreak.
Methods: A descriptive cross-sectional, retrospective study conducted in a single institution.
General patient demographic data, initial vital sign, symptoms, and patient outcome was
collected from January toMarch of 2020. Data were compared according to the implementation
of a new protocol involving pretriage screening and risk stratification. Outcome was also
analyzed according to quarantine areas, including conventional, negative pressured, cohort,
or preemptive quarantine area.
Results: The pretriage clinic lowered the volume of low severity patients entering emergency depart-
ment. Preemptive and cohort quarantine area provided more care to febrile patients compared with
conventional quarantine area with longer length of hospital stay and lower mortality. After imple-
menting the new protocol, emergency department in the study hospital was not closed again.
Conclusions: In a regional outbreak of an epidemic, pretriage clinic safely screened infectious
patients from entering ED. Expanded preemptive quarantine area increased surge capacity on
quarantine area. An infectious disease protocol implementing 2 treatment areas may contribute
to preserve and maintain ED function.

From January 20, 2020, when a 35-year-old female who had returned from China was the first
confirmed case of coronavirus disease (COVID-19) in South Korea, the number of confirmed
cases has increased steadily.1,2 After the 31st case of COVID-19 was confirmed on February 18,
2020, numerous cases were discovered in the Daegu and Gyeongbuk areas of South Korea.
Epidemiological investigations revealed the source of the mass infection was Sincheonji, a
South Korean religious cult. Their religious gatherings acted as an epicenter for spreading
the virus.3 On March 20, 2020, the number of confirmed cases in the Daegu and
Gyeongbuk areas reached 7478 of a national total of 8652 cases. Approximately 4800 cases were
linked to the religious group.4

The sudden explosion of community-acquired cases forcedmedical institutions in the Daegu
area to deal with a surge in the demand for medical care, which far exceeded the services
available. However, as the majority of medical staff were quarantined after close contact with
patients later confirmed to be infected with severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2; the virus that causes COVID-19) or have COVID-19 and the medical facilities
where confirmed patients were initially treated were closed sequentially, the shortage of medical
services in the community worsened.

SARS-CoV-2 is more contagious than previously known coronavirus infections such as severe
acute respiratory syndrome andMiddle East respiratory syndrome (MERS).5 There are numerous
reports from various countries of COVID-19 patients, including laboratory or radiologically con-
firmed cases, with no significant respiratory symptoms.6 Accordingly, adequate pretriage screen-
ing and allocating emergency treatment areas based on infection risk stratification should be
planned before allowing patients into each emergency department (ED) area.

The purpose of this study was to evaluate the usefulness and safety of operating a pretriage
screening clinic and an expanded preemptive quarantine area in the ED during a regional
COVID-19 outbreak by analyzing the flow, detailed characteristics, and outcome of the patients.

METHODS

Study Setting and Design

This was a descriptive, cross-sectional, retrospective study conducted in a single institution. The
study ED is a regional emergency center. The hospital in which the study ED is located operates a
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nationally designated regional quarantine ward, which was
established after the MERS outbreak in 2015. The hospital was
appointed as a regional “responsible medical agency” of public
health by the Ministry of Health and Welfare (MOHW) of
South Korea in 2019.7 Patient data were collected and segregated
into 2 periods according to ED closure and implementation of the
new triage protocol.

Change of Protocols

After the first case of COVID-19 in South Korea, the study
hospital began preparing for segregation and screening of possible
infected patients. The study hospital had already implemented
conventional screening procedures, including passing Joint
Commission International and MOHW accreditation. In this
triage protocol, patients with suspected infectious diseases were
instructed to not enter the ED directly but to notify the security
staff or staff in the triage area. After notification, the ED physician
communicated with the patient by means of a landline phone
placed near the ED entrance. The physician decided whether the
patient was at high risk of acquiring infectious disease or had
any risk factors suggesting the presence of infectious disease.
Patients who were at risk of an infectious disease, were escorted
to the quarantine area. In case of no or little risk, the patient
was either discharged or entered the ED for general emergency
patient procedures.

On February 18, 2020, an infected patient from the religious
event visited the study ED and was held in observation units
without any precautions, and was only later found to be positive
for COVID-19. Following the protocol set by the MOHW at the
time, the ED was closed for 4 days from February 18 to 22, and
the ED staff who had come into contact with the patients were
quarantined for 2 wk.

At the time, there was an increasing demand from the commu-
nity for SARS-CoV-2 (COVID-19) polymerase chain reaction
(PCR) testing. By then only a few medical institutions and local
health authorities were able to provide testing. It was well under-
stood that an increasing number of patients may pose a threat and
necessitate further ED closures if proper measures were not taken
after reopening. During the closure, before reopening, a new pro-
tocol for COVID-19 response was implemented, which required
that all patients who visited the ED comply with the clinical pro-
tocol, without exception. A detailed explanation of the protocol
change after regional outbreak is provided in Figure 1. The new
protocol included adjusting treatment area in ED and segregation
of suspected COVID-19 patients from nonsuspected patients.

The main idea of a new improved protocol for screening
included 2 pretriage screening clinics that served as a sentry for
all patients visiting the ED, not limited to patients assess at posing
a risk of infection based on the presence of fever or their travel
history. The first clinic was designated for walk-in patients. The
clinic was located at a distance from the ED and equipped with
basic tools to measure vital signs, collect respiratory swabs for
SARS-CoV-2 testing, write prescriptions for medicine, and take
chest X-rays. All medical and nonmedical staff in both clinics
donned full level D personal protective equipment (PPE). Our
PPE kit consisted of water repellent gowns, facial shields or goggles,
N95 masks (our only choice of respiratory protection at that time),
surgical gloves (with double gloving and taping), and waterproof
shoe covers. In our ED, whoever had the chance to come in any
direct contact with patients from outside the hospital followed
the standard protocol of level D PPE requirements. One thing

to note is that we ran out of facial shields early, and had to
outsource makeshift face shields (with plastic covers, sponges
and rubber bands) from local hardware stores.

Physicians assigned to both clinics determined whether the
patients were in need of a SARS-CoV-2 PCR test, which included
assessing fever, respiratory symptoms, a history of contact with
confirmed COVID-19 patient, or a history of visiting places
considered to be epicenters of outbreaks or endemic countries.
For patients with mild symptoms requiring only a swab for a
COVID-19 test or oral prescription, the entire clinical process
was completed in the first clinic and they were discharged on site,
regardless of testing.

If patients visiting the first clinic were assessed as having severe
disease during the triage and could not be sent home, they were
sent to the second clinic. Any hemodynamically unstable patients
were immediately placed to the isolated resuscitation unit,
regardless of infection risk, and resuscitation started right away.
Unstable patients were treated as positive until proven otherwise.
Furthermore, any patients who arrived by ambulance were sent
directly to the second clinic, which was placed in front of the
ED. All emergency medical service and transfer patients needed
to be prenotified to the ED, otherwise they were diverted unless
the spare capacity at that time was sufficient. When ambulances
arrived, patients were instructed not to unload before being exam-
ined by an emergency physician in the second clinic. If the patient
was diagnosed with COVID-19 before ED arrival, he or she
bypassed the ED and was directed straight to the COVID-19
designated ward. For patients who were not aware of their
COVID-19 status, the same brief risk stratification assessment
was performed as that used at the first clinic.

Patients with both risk factors and symptoms were directed to
the quarantine area in the ED equipped with double doors, sepa-
rate ventilation for each room, and equipped to monitor vital signs
outside of the patient beds. Patients with fever and respiratory
symptoms only and no apparent risk factors of COVID-19 disease,
were directed to preemptive quarantine rooms that had separate,
isolated space. The preemptive quarantine area was intended to
expand the treatment capabilities of urgent patients with respira-
tory symptoms. One of the existing general wards was emptied to
place preemptive quarantine beds, equipping with portable nega-
tive pressure devices in each room. Patients whose only suspicious
symptom was fever, and with no other respiratory symptoms or
risk factors were placed separately into cohort areas, where beds
were spaced apart from the double width of conventional place-
ment (approximately 3 m), segregated only with curtains.

PPE was mandatory to treat these patients until they received a
test result confirming that they were negative for COVID-19. If the
SARS-CoV-2 PCR test was positive, the patient was admitted to the
COVID-19 designated ward. If the COVID-19 ward was full,
positive patients were placed within the negative-pressure quaran-
tine area within the ED. In contrast, patients with negative results
were moved to the general observation area for further treatment.
Last, patients who arrived in the second clinic without any
symptoms or risk factors but triaged as severe and in need of emer-
gent attention were managed according to the general procedures
applied to ordinary ED patients.

Data Source and Collection

Electronic medical records at both clinics were written by the ED
physicians for each patient, which were collected and processed by
physicians and data coordinators working in the ED.
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Study Participants

All patients who visited either the pretriage screening clinic
or the ED in the study hospital from January 21 to March 31,
2020, were included. As the ED closure took place on February
18, these dates were chosen to include approximately 1 mo before
and after the closure. Patients visiting the screening clinic or the ED
for nonclinical reasons, such as issuing medical certificates,
obtaining medical records, or other administrative purposes, were
excluded.

Variables and Statistical Analysis

Data were collected on patient demographics, including gender
and age, time of the hospital visit, visiting route, initial vital
signs, chief complaints, and the clinical outcome. Variables
collected relating to COVID-19 included fever, respiratory
symptoms, contact history with confirmed case patients,
and international travel history or travel to places where

COVID-19 was epidemic. Major respiratory symptoms were
assessed according to the WHO and Korean Centers for
Disease Control guidelines.8–10

In-hospital data of SARS-CoV-2 RT-PCR assay results, chest
X-ray findings, ED disposition, final diagnosis, and discharge sta-
tus, were also collected as part of the study. The Korean Triage and
Acute Scale (KTAS; 1, most severe; 5, least severe), which is widely
used in Korean EDs, was used to measure the severity of disease in
patients attending the ED.11,12

A descriptive analysis was performed to report how changes in
the ED protocol were implemented in the hospital, its impact on
patient flow, the clinical results, and the effectiveness of the pret-
riage screening clinic, as well as the whole protocol. Additional
analyses were conducted within the isolated population divided
into 2 groups according to the quarantine area in the ED.
Comparisons were made using the chi-squared test or Fisher exact
test for categorical variables. For continuous variables, Student
t-test or the Mann-Whitney U test was performed.

Figure 1. Comparison of the ED patient screening procedure before and after regional COVID-19 outbreak. New protocol was implemented after the closure of ED in the study
hospital. Legend: ED, emergency department; EMS, emergency medical services; hx, history; sx, symptom; resp, respiratory; ER, emergency room.
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All statistical analyses were performed using SAS software,
Version 9.4 (SAS Institute, Cary, NC, USA). P-Values < 0.05 were
considered statistically significant.

Ethics Statement

The present study protocol was reviewed and approved by the
Kyungpook National University Institutional Review Board
(File No. 2020-04-037). This study was a retrospective study, based
on electronic medical records with no meaningful harm to the
study subjects. Therefore, a waiver of informed consent was
granted.

Results

Patient Influx and Flow

The total number of patients visiting the ED during the study
period, compared with total number of newly confirmed
COVID-19 patients in the region, is displayed in Figure 2. The
ED of the study hospital typically treats 120 to 150 patients per
day. The number of patients dropped sharply at the beginning
of the outbreak (February 18) and during full ED closure.

Figure 3 shows the patient flow. Before the full ED closure, only
a small portion of patients (0.5%) were screened before entering the
ED. After reopening, a significant proportion of patients (50.2%)
were screened in the pretriage clinic. Patients presenting with
suspected symptoms were isolated or quarantined, following the
new protocol.

Patient Characteristics Visiting the Screening Clinic,
Entering the ED, and Overall Isolation

To track the inflow of patients after implementing the new proto-
col, summarization of the data on patients who were treated in the

pretriage screening clinic was done and they were divided accord-
ing to the patient disposition. The results are shown in Tables 1 and
2. Median age of patients discharged from the clinic was younger
(41 vs 55). Patients who presented with respiratory symptoms or
fever were more likely to be discharged. Moreover, patients with
related risk factors (such as contact and travel history), fever
(36.5% vs 11.7%), febrile sensation (34.8% vs 9.3%), respiratory
symptoms (such as cough, sore throat, symptom, or rhinorrhea),
and other related symptoms were more likely to be discharged
from the pretriage screening clinic. The proportion of patients with
swab results positive for SARS-CoV-2 was higher in those who
were discharged (4.4% vs 0.5%).

Table 3 shows the characteristics of patients clearing the
screening process and entering the ED according to timeline,
and shows the change in prescreening and quarantine protocols
in the ED. After the regional epidemic, patients entering the ED
were significantly older (55 vs 60), used ambulances more fre-
quently (28.2% vs 49.8%), and had a more severe in KTAS triage
level (11.5% vs 26.0%). The proportion of patients who had a high
temperature (meeting testing standards) were higher after the
outbreak period (10.5% vs 16.5%). The proportion of intoxicated
patients increased, but the portion of trauma patients did not show
any difference. Table 3 also portrays the outcome of patients, which
admission rate (27.1% vs 45.8%), length of stay in the ED (182 vs
333), and proportion of patients isolated (0.9% vs 11.2%) signifi-
cantly increased, but the length of hospital admission decreased
(165 vs 147).

To measure the impact of the new quarantine strategies and
increased isolation area surge capacity on patient care, a compari-
son was made of the quarantined or isolated patients according to
the treatment area. Although the proportion of febrile patients was
higher in the newer preemptive quarantine area (38.3% vs 65.8%),
patients with greater severity disease (24.2% vs 10.81%) were
placed in conventional quarantine areas. Patients treated in the

Figure 2. Number of patients visiting ED in the study period. The peak in attendance the start of the graph is due to the national holiday when the number of ED visits generally
increase at this particular time of year. Legend: Blue line, patients visiting ED; orange line, laboratory confirmed COVID-19 patients in the city region.
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newer area stayed longer in the ED (677 vs 1029) and had a lower
mortality rate (19.9% vs 1.8%). The detailed results are shown in
Table 4.

Discussion

A new protocol in response to the regional COVID-19 outbreak
was implemented, for managing patients who presented to the
ED. This protocol consisted of 2 main components. The first
was the addition of a pretriage screening clinic, which focused
on acting as a “protective layer” before ED and distributing the
burden to actual ED capacity. Adding and expanding the screening
area is not an entirely novel concept. Similar measures were taken
during the H1N1 andMERS outbreaks.13,14 The severity of patients
entering the ED after protocol implementation showed a marked
increase in the portion of patients with more severe conditions
(KTAS level 1 to 3). This result may be attributed to effective
screening in the pretriage clinic.

During the study period, 84 cases of COVID-19 were diagnosed
among patients attending the pretriage screening clinic. The major-
ity of patients diagnosed with COVID-19 were discharged home
directly from the pretriage clinic and instructed to undergo home
quarantine. This was due to the policy of preserving the ED beds
for patients who required essential medical care and of trying to dis-
charge and isolate patients by means of home quarantine. Although
some of the discharged patients were later admitted, if they had any
related risk factors, theyweremore likely to be discharged.Had these
cases of COVID-19 been all diagnosed inside the ED, this would
have led to multiple closures of the ED and more ED staff shortages
because of quarantine. Identified risk factors were generally similar
to those identified in previous COVID-19 studies conducted in
China, Italy, and Singapore.15–18 Having contact with someone with
known infection and visiting an epicenter of infection were the most
common factors. It is likely that many patients visited the pretriage
clinic because they were concerned about their contact history.
In contrast, the prevalence of each cardinal symptom of the virus
was lower than in previous studies.

Figure 3. Flow of patients visiting ED, compared before and after period of regional outbreak resulting in new protocol implementation. Legend: ED, emergency department;
ER, emergency room.
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Despite these results, there are some remaining concerns
regarding the operation of the clinic. The study hospital intended
to segregate patients without any symptoms or risk factors who
only wanted COVID-19 testing, as testing in the ED is an inappro-
priate use of ED resources, especially during the current epidemic
period. There have also been reports of patients visiting the ED
only for COVID-19 testing in other geographical regions.19–21

During the early phase of the COVID-19 epidemic in Korea, some
clinics and institutions implemented drive-thru clinics to empha-
size testing.22 Public health centers established a system for mass
testing much later, and this relieved much of the demand to
EDs.23 Before the COVID-19 pandemic, approximately half of
the patients visiting EDs in Korean tertiary hospitals were triaged
as low severity.24 Public promotion of appropriate inquiring
(to seek help or advice regarding pandemic), choosing, and patient
choice of the type of health facility should be considered. Another
suggestion involves promoting local medical clinics to provide
basic primary care in these situations.

The other main idea behind the new protocol, was expanding
the preemptive quarantine area and the isolation area for observa-
tion, thus reducing the use of the negative-pressure quarantine
units. There are guidelines and studies on how to prepare and
maintain health services during a pandemic, and numerous studies
have proposed transforming some areas in the ED to isolation
units.13,14,25,26 However, mass testing, longer hours required for
testing, and a lack of effective antiviral treatment will rapidly over-
whelm the services for febrile patients. The study hospital
expanded and set aside observation areas as ”cohort” isolation
areas, which can play a significant role in providing safe patient
care until the SARS-CoV-2 test results are confirmed. A similar
idea has been proposed by health-care providers in China,
Taiwan, and Italy.15–17,26 Using this approach, the study institution
was able to manage a relatively large number of febrile patients and
patients with respiratory illness, and this also explains why more
patients visited the ED at night. Current study results show that
the admission rate, length of stay in the ED, and the isolation rate
were significantly increased after the outbreak, but that the length
of hospital stay was shorter, meaning that a greater burden of care
was focused on the ED and the acute care area. Importantly, those
patients stayed longer than patients in ”conventional” isolation

Table 1. General characteristics and clinical results of patients treated in 1st pretriage screening clinic after regional outbreak, according to patient disposition

Discharged % Entered ED % P-Value

Total 1208 56.2 942 43.8

Gender <0.001

Male 525 43.5 530 56.3

Female 633 52.4 412 43.7

Age (median, Q1-Q3) 41 (28-58) 55 (31-69) <0.001

Day of ED visit 0.085

Weekday 795 65.8 653 69.3

Weekend 413 34.2 289 30.7

Time of ED visit 0.299

Day (08-14) 389 32.2 279 29.6

Evening (14-20) 409 33.9 316 33.5

Night (20-08) 410 33.9 347 36.8

Body temperature (median, Q1-Q3) 37.2 (36.7-37.7) 36.7 (36.3-37.1) <0.001

Risk factors <0.001

Traveled overseas 20 1.7 4 0.4

Contacted COVID-19 infected patients 230 19.0 2 0.2

Contacted COVID-19 suspected patients 35 2.9 0 0.0

Visited epicenter for COVID-19 outbreaks 58 4.8 2 0.2

None 860 71.2 606 64.3

SARS-CoV-2 tested 772 63.9 245 26.0 <0.001
SARS-CoV-2 test result positive 53 4.4 5 0.5 0.004

Note: Note that ”discharged” means the treatment of patient was concluded in the pretriage screening clinic, not entering ED.

Table 2. Symptoms of patients treated in 1st pretriage screening clinic after
regional outbreak, according to patient disposition

Discharged % Entered ED % P-Value

Total 1208 56.2 942 43.8

Body
temperature

≥ 37.5 441 36.5 110 11.7 <0.001

Febrile sensation

Yes 420 34.8 88 9.3 <0.001

Cough

Yes 293 24.3 12 1.3 <0.001

Sore throat

Yes 283 23.4 1 0.1 <0.001

Other symptoms <0.001

None 624 51.7 99 10.5

Sputum 107 8.9 0 0.0

Rhinorrhea 42 3.5 0 0.0

Myalgia 137 11.3 1 0.1

Diarrhea 26 2.2 0 0.0

Others 272 22.5 842 89.4

Note: Note that ”discharged”means the treatment of patient was concluded in the pretriage
screening clinic, not entering ED.
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areas, confirming the need for, and effectiveness of, the preemptive
quarantine area.

At the time of writing this manuscript, after implementation of
the new patient triage protocol, study ED had not experienced
another closure, and there were no further episodes requiring
mass-quarantine of ED staff. For example, on March 1, 1 patient
tested positive for COVID-19 in the ED, despite passing all precau-
tionary steps in the new protocol. The patient did not show any
symptoms and was diagnosed based on a routine test before admis-
sion to the general ward. Although there was a breach, due to
following the new protocol, the ED was closed only in the cohort
isolation area very briefly.

In a disaster, health-care providers and institutions should be
able to establish plans to prepare for meeting the surge in demand
for medical care.25,27 In a major catastrophic event, providing and
maintaining a constant level of care may pose a challenge to EDs in
hospitals.28,29

Previous experience provided some level of preparedness in the
study institution. After the MERS epidemic, nationwide public
health policy was amended to set up at least 3 isolated quarantine
rooms and 2 negative-pressure quarantine rooms in each regional
emergency center. The ED medical staff were trained to follow the
basic protocol. However, another challenge for infectious disease
outbreaks depends on the identification and knowledge of the

Table 3. Comparison of patients screened in pretriage clinic to enter ED, before and after outbreak with redesigned pretriage screening system

Total %
Before

outbreak %
After

outbreak % P-Value

Total 6052 100.0 4175 69.0 1877 31.0

Gender 0.07

Male 3420 56.5 2327 55.7 1093 58.2

Female 2632 43.5 1848 44.3 784 41.8

Age (median, Q1-Q3) 57 (32-72) 55 (28-70) 60 (42-74) <0.001

Time of ED visit 0.11

Day (08-14) 1811 29.9 1267 30.4 544 29.0

Eve (14-20) 1913 31.6 1339 32.1 574 30.6

Night (20-08) 2328 38.5 1569 37.6 759 40.4

Route to ED <0.001

Direct 4528 74.8 3075 73.7 1453 77.4

Transfer 1308 21.6 924 22.1 384 20.5

OPD/other 215 3.6 175 4.2 40 2.1

Vehicle used <0.001

Walk/self 3959 65.4 2998 71.8 942 50.2

Public ambulance 1474 24.4 750 18.0 724 38.6

Private ambulance 619 10.2 427 10.2 211 11.2

Fever (body temperature ≥ 37.5) 748 12.4 439 10.5 309 16.5 <0.001

KTAS

1 159 2.6 73 1.8 86 4.6 <0.001

2 807 13.3 405 9.7 402 21.4

3 2468 40.8 1409 33.8 1059 56.4

4 2593 42.9 2264 54.2 329 17.5

5 25 0.4 24 0.6 1 0.1

Trauma patients 736 12.2 490 11.7 246 13.1 0.13

Toxicology patients 49 0.8 24 0.6 25 1.3 <0.001

Admission

General ward only 1410 23.2 841 20.1 569 30.3 <0.001

ICU only 581 9.6 291 7.0 290 15.5 <0.001

Mortality

ED 91 1.5 32 0.8 59 3.1 <0.001

ED þ ward 246 4.1 118 2.8 128 6.8 <0.01

ED LOS (min, median, Q1-Q3) 214 (104-539) 182 (93-419) 333 (140-815) <0.001

Hospital LOS (day, median, Q1-Q3) 160 (94-279) 165 (98-285) 147 (91-262) <0.001

SARS-CoV-2 test result positive 33 0.6 2 0.1 31 1.7 <0.001

Quarantine <0.001

Isolation only 73 1.2 14 0.3 59 3.1

Negative pressured 68 1.1 26 0.6 42 2.2

Preemptive quarantine 111 1.8 0 0.0 111 5.9

Abbreviations: OPD, outpatient department; AMB, ambulance; EMS, emergency medical service; ICU, intensive care unit; LOS, length of stay.
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disease.29 At the beginning of the present study, COVID-19 was a
novel disease for which knowledge was limited. Difficulty in iden-
tifying and understanding the pathophysiology, and transmission
of infection, was a challenge in response.

One of the lessons from previous outbreaks, that was confirmed
in this outbreak, is that an outbreak increases the demand not only
on managing the disease responsible for the outbreak, but also on
normal everyday hospital functioning. The study hospital is not
only designated as a tertiary regional emergency center but also
serves as a regional trauma center and a regional cardiovascular
center. Although the ED had to be closed in the beginning, after
implementing the new protocol, other intensive care units, general
ward, outpatient clinics, and operating theater were able to con-
tinue carrying out conventional tasks without any temporary
closures.

Limitations

This study has several limitations. First, it was conducted in a single
hospital. While it may provide how a single center may manage
and treat the medically disastrous situation in a regional outbreak,

the patient characteristics and outcomes may not be generalizable.
Further multicenter studies may provide more practical results.
Second, some factors led to missing data which could not be
addressed. For example, if the patient was discharged immediately
from the first clinic, insufficient in-depth information was
obtained. This happened especially in February, when there was
a surge in the demand for patient screening and the ED staff were
not yet familiar with the new protocol. In addition, data such as the
COVID-19 test results performed in other medical institutions or
test centers were not available. Moreover, patients readmitting
after discharge were instructed to take a different pathway to avoid
contacting ED patients. Data for such patients could not be
obtained. Third, the scope of this study is focused on the ED level.
In-hospital outcomes (other thanmortality) of COVID-19 patients
admitted to isolation wards were not considered, once they had
been left the ED. COVID-19 patients diagnosed in general wards
and traditional in-hospital outpatient clinics were also not consid-
ered. The protocol for patient management in outpatient clinics
and the general wards during the outbreak and the outcome could
be as important as those of the ED in maintaining the integrity of
hospital function as a whole. Last, some patients visited pretriage

Table 4. Comparison of characteristics and clinical results of conventional quarantined and preemptively quarantined patients in ED

Quarantined patients

Conventional
quarantine %

Preemptive
quarantine % P-Value

Total 141 56.0 111 44.05

Male 85 60.3 57 51.35 0.156

Age (median, Q1-Q3) 65 (47-79) 65 (47-76) 0.304

Body temp <0.001

<37.5 60 42.6 37 33.33

≥ 37.5 54 38.3 73 65.77

KTAS 0.010

1 5 3.55 0 0.00

2 29 20.57 12 10.81

3 101 71.63 98 88.29

4 6 4.26 1 0.90

Main department <0.001

Pulmonology 42 29.79 28 25.23

Infectious medicine 35 24.82 7 6.31

Emergency medicine 16 11.35 16 14.41

Gastroenterology 15 10.64 14 12.61

Cardiology 7 4.96 8 7.21

Pediatrics 2 1.42 1 0.90

Nephrology 7 4.96 2 1.80

Hematology & Oncology 3 2.13 8 7.21

Other departments 16 11.35 19 17.1

COVID-19 test result positive 27 19.15 3 2.70 <0.001

Admitted (total) 89 63.12 57 51.35 0.060

Admitted (to ICU) 22 15.60 6 5.41 0.011

ED LOS (min, median, Q1-Q3) 677 (261-1731) 1029 (465-1936) 0.023

Hospital LOS (day, median, Q1-Q3) 178 (119-368) 188 (152-286) 0.815

Mortality

ED only 9 6.38 1 0.90 0.046

Hospital 28 19.86 2 1.80 <0.001

Note: ”Conventional” includes isolated or quarantined area prepared before the outbreak; ”preemptive” means isolated or quarantined area set up after the outbreak, including preemptive
quarantine area and cohort isolation areas.
Abbreviations: ICU, intensive care unit; LOS, length of stay.
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screening clinics multiple times. Each visit was analyzed as a
separate event, as it was difficult to distinguish between a missed
infection and a delayed diagnosis.

Conclusions

In a regional, community outbreak of infectious disease epidemic,
pretriage clinic safely screened and segregated infectious patients
from other patients entering ED. Expanded preemptive quarantine
area effectively increased surge capacity on quarantine area by
treating more patients with fever and respiratory symptoms.
An infectious disease protocol implementing 2 treatment area
may contribute to preserve and maintain ED function.
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