Lessons from the field

Disease severity classification and COVID-19 outcomes, Republic of

Korea
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Problem The surge in coronavirus disease 2019 (COVID-19) cases overwhelmed the health system in the Republic of Korea.

Approach To help health-care workers prioritize treatment for patients with more severe disease and to decrease the burden on health
systems caused by COVID-19, the government established a system to classify disease severity. Health-care staffin city- and provincial-level
patient management teams classified the patients into the different categories according to the patients’ pulse, systolic blood pressure,
respiratory rate, body temperature and level of consciousness. Patients categorized as having moderate, severe and very severe disease
were promptly assigned to beds or negative-pressure isolation rooms for hospital treatment, while patients with mild symptoms were
monitored in 16 designated facilities across the country.

Local setting The case fatality rate was higher in the city of Daegu and the Gyeongsangbuk-do province (1.6%; 124/7756) than the rest
of the country (0.5%; 7/1485).

Relevant changes From 25 February to 26 March 2020, the ratio of negative-pressure isolation rooms per COVID-19 patient was below
0.15in the city of Daegu and the Gyeongsangbuk-do province. In the rest of the country, this ratio decreased from 5.56 to 0.63 during the
same period. Before the classification system was in place, eight (15.7%) out of the 51 deaths occurred at home or during transfer from
home to health-care institutions.

Lessons learnt Categorizing patients according to their disease severity should be a prioritized measure to ease the burden on health
systems and reduce the case fatality rate.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

On 30 January 2020, the Director-General of the World Health
Organization declared that the outbreak of the coronavirus
disease 2019 (COVID-19) constituted a Public Health Emer-
gency of International Concern.' By 15 August 2020, the global
number of confirmed cases had increased to 21 million and
the number of deaths had reached 755 566, translating into a
case fatality rate of 3.6%.”

During an outbreak, the case fatality rate will depend on
several factors, such as the demography of infected people,
the number of infected people with a confirmed diagnosis and
the health system’s capacity to cope with a rapid increase of
cases.’ Thus, the case fatality rate varies among countries. For
example, on 15 August the case fatality rate was far higher in
France (15.2%; 30275/198 876) than in the Republic of Korea
(2.0%; 305/15039).> Trying to keep the number of COVID-19
cases below the health system’s capacity of coping with such
cases is one important strategy to keep the case fatality rate low.

In the Republic of Korea, the rapid surge of COVID-19
cases in the Gyeongsangbuk-do province, and especially in
the city of Daegu, overwhelmed the local health system, lead-
ing to some patients having no choice but to wait at home
for a hospital bed, or to be transferred to another area. On
26 March, these two areas had reported 83.9% (7756/9241)
of all the confirmed cases in the country. The affected areas
also reported a higher case fatality rate compared with the
rest of the country - 1.6% (124/7756) versus 0.5% (7/1485),
respectively. To ease the burden on the health system, the
government implemented a disease severity classification sys-
tem to identify the COVID-19 patients needing care. Here, we

describe this classification system and analyse the relationship
between the number of negative-pressure isolation rooms and
COVID-19 deaths.

Local setting

In the Republic of Korea, the health-care resources are evenly
distributed across the country and almost the entire population is
covered by a single-payer national health insurance.” This single-
payer setting enables the government to swiftly decide on health
policies. Before the outbreak, there were 1027 negative-pressure
isolation rooms in the country, covering 52 million people.®

On 20 January 2020, the first case of COVID-19 was
detected in the country, when a woman from Wuhan, China,
was tested positive upon her arrival at Incheon International
Airport, Seoul. In the month after the first case was detected,
the cumulative number of cases slightly increased in the
country. However, after the Shincheonji Church event on 18
February, the number of cases suddenly increased among its
members and non-members who were infected by a member of
this church.” Until 1 March, 87.3% (3260/3736) of COVID-19
cases were directly or indirectly related to the church and
concentrated in the city of Daegu and the Gyeongsangbuk-do
province.* The first COVID-19 death was reported on 20 Feb-
ruary and the number of accumulated deaths has continuously
increased after the cases surged and accumulated.*

Approach

On 1 March 2020, the government adopted a test, trace, treat
strategy to cope with the outbreak.® From the initial stage of the
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outbreak, the government made every
effort to detect as many infected people
as possible, to trace suspected cases us-
ing epidemiological investigation and
to treat all people with a confirmed
COVID-19 diagnosis.®

The health system response the
government adopted can be summa-
rized as follows.*'* First, the govern-
ment secured health-care or other
resources to detect, isolate and moni-
tor people with clinical symptoms
indicative of COVID-19 or having a
confirmed COVID-19 diagnosis, and
to treat patients with COVID-19. For
instance, in cooperation with pharma-
ceutical companies the government
promptly approved and adopted a
diagnosis kit after Chinese authori-
ties released the genetic sequences
of the virus. Second, the government
designated 74 hospitals dedicated to
COVID-19 patients and secured 7500
beds in preparation for a surge in
confirmed cases. Third, the govern-
ment established a system to classify
disease severity. This system was put
in place to help health-care workers
prioritize treatment for patients with
more severe disease and to decrease
the burden on health systems caused
by COVID-19.* On 1 March, the gov-
ernment published a guideline on how
to classify confirmed cases into four
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Table 1. Disease severity classification system for COVID-19, Republic of Korea, 2020

Criteria Score

0 1 2 3
Pulse, beats per min 51-100 41-500r 101-110 <400r 111-130 >131
Systolic blood 101-199 81-100 71-80 or =200 <70
pressure, mmHg
Respiratory rate, 9-14 15-20 <8or21-29 >30
breaths per min
Body temperature, °C ~ 36.1-374  35.1-36.00r >37.5 <350 NA
Level of Normal Voice reaction Pain reaction Non-reaction

consciousness

COVID-19: coronavirus disease 2019; NA: not applicable.

Notes: Patients with a total score of 0—4 were classified as mild cases, moderate cases had a total score
of 5-6, and severe and very severe cases had a score > 7. Very severe cases were patients needing renal
replacement therapy or extracorporeal membrane oxygenation.

categories: mild, moderate, severe,
and very severe disease. After a person
received a confirmed diagnosis, health-
care staff in city- and provincial-level
patient management teams classified
the patients into the different categories
according to the patient’s pulse, systolic
blood pressure, respiratory rate, body
temperature and level of consciousness
(Table 1)." Patients categorized as hav-
ing moderate, severe and very severe
disease were promptly assigned to beds
or negative-pressure isolation rooms
for hospital treatment, while patients
with mild symptoms were monitored

in 16 designated facilities across the
country, most of which are residential
training centres of public institutions
and private companies.®

To analyse the burden of CO-
VID-19 on the health system’s capacity
and its influence on COVID-19 deaths,
we retrieved data from cases by date
of illness onset of COVID-19 from 20
January to 26 March 2020 from the
website of the Ministry of Health and
Welfare.* We separated the patients
into two groups based on their resi-
dence: those living in the city of Daegu
or the Gyeongsangbuk-do province

Fig. 1. The capacity burden of COVID-19 and its outcomes in health systems in Republic of Korea, 25 February to 26 March 2020
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and those living elsewhere in the
country. We used data on the number
of negative-pressure isolation rooms
per identified cases of COVID-19 to
measure the burden of COVID-19 on
the health system.

Relevant changes

The changes in number of negative-
pressure isolation rooms per COVID-19
patient and the case fatality rate is shown
in Fig. 1. In areas not heavily affected by
the outbreak, the number of negative-
pressure isolation rooms per COVID-19
patient decreased from 5.56 on 25
February to 0.63 on 26 March. During
the same period, the case fatality rate
increased from 0.0% (0/169) to 0.5%
(7/1485) in the areas not heavily affected
by the outbreak. In the most affected
areas, the health system was already
overwhelmed on 25 February, with 0.12
negative-pressure isolation rooms per
COVID-19 patient. The situation wors-
ened and by 26 March there were only
0.01 rooms per patient. While the case
fatality rate improved from 1.1% (8/724)
on 25 February to 0.5% (17/3260) on 1
March, the rate was highest on 26 March
(1.6%; 124/7756).

We also found that, from the onset
of the outbreak to 8 March, out of the
51 deaths across the country, eight
(15.7%) deaths occurred at home or dur-
ing transfer from home to health-care
institutions. However, no deaths have
occurred outside a health-care facility
since 8 March, which was 1 week after
the government introduced the clas-
sification system.

Kyung-Bok Son et al.

Box 1.Summary of main lessons learnt

- The government’s swift response was important in preventing a surge in confirmed cases

leading to a shortage of beds.

During an outbreak, the burden on a health system’s capacity is closely associated with

the case fatality rate.

A treatment system based on severity of disease to place priority on more severe cases
helps with decreasing the burden on health systems.

Lessons learnt

After the classification system was in
place, transferring patients with severe
disease to health-care facilities in less
affected areas became less common.
Furthermore, isolating patients with
mild symptoms in designated facilities
protected the patients’ close contacts
from being infected. Other efforts by the
government, such as providing more re-
sources to the affected area, also helped
in controlling the outbreak."

Based on the analysis, we learnt
that a potential shortage of hospital
beds, including negative-pressure isola-
tion rooms, might lead to an increased
case fatality rate. The affected area has
a similar number of negative-pressure
isolation rooms and beds in the inten-
sive care unit per 1000 persons and an
even higher number of hospital beds per
1000 persons compared to other areas.
However, a surge in confirmed cases led
to the affected area having a temporary
shortage of hospital beds. Moreover, we
observed that during the initial spread
of the virus, deaths at home or during
transfer from home to health-care insti-
tutions occurred. This finding implies
that once a patient classification and re-

ferral system is established, deaths from
COVID-19 can be reduced (Box 1).

Many countries are struggling
to cope with the pandemic, and this
problem is being aggravated by a lack
of resources. In this context, experiences
from the Republic of Korea could be
used to illustrate ways in which to tackle
the outbreak of COVID-19. Securing
diagnostic kits, beds and health-care
provision, as well as facilities dedicated
to patients with COVID-19 across the
country, are essential to detect cases,
to isolate and monitor suspected cases,
and to provide adequate health-care
services. Furthermore, when health-
care resources are lacking, measures to
decrease the burden on health systems
are needed. This study indicates that the
burden on a health system’s capacity is
associated with the case fatality rate, and
suggests that allocating patients accord-
ing to their disease severity should be a
prioritized measure. ll
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Résumé

(lassification du degré de gravité et issue de la COVID-19 en République de Corée

Probléme La flambée de cas de maladie a coronavirus 2019 (COVID-19)
a submergé le systeme de santé en République de Corée.

Approche Afin d'aider le personnel soignant a mieux organiser la prise
en charge des patients présentant une forme sévere de la maladie et
d'allégerle fardeau que la COVID-19fait peser sur le secteur des soins de
santé, le gouvernement a établi un systeme de classification du degré
de gravité. Des professionnels de la santé appartenant aux équipes de
gestion des patients a I'échelle municipale et provinciale ont divisé les
patients en différentes catégories selon leur rythme cardiaque, leur
tension artérielle systolique, leur fréquence respiratoire, leur température
corporelle et leur état de conscience. Les patients considérés comme
souffrant d'une forme modérée, grave et extrémement grave de la
maladie ont rapidement été placés dans des lits ou des chambres
d'isolement a pression négative pour recevoir un traitement hospitalier,

tandis que les patients présentant de légers symptomes étaient surveillés
dans 16 centres prévus a cet effet, disséminés dans le pays.
Environnement local Le taux de étalité s'est révélé plus élevé dans la
ville de Daegu et la province de Gyeongsang du Nord (1,6%; 124/7756)
que dans le reste du pays (0,5%; 7/1485).

Changements significatifs Entre le 25 février et le 26 mars 2020, la
proportion de chambres d'isolement a pression négative par patient
COVID-19 était inférieure a 0,15 dans la ville de Daegu et la province de
Gyeongsang du Nord. Dans le reste du pays, cette proportion a diminué
de 5,56 2 0,63 durant laméme période. Avant l'instauration du systeme
de classification, huit (15,7%) des 51 déces sont survenus a domicile ou
lors du transfert vers les établissements de soins de santé.

Legons tirées |l faut privilégier la répartition des patients selon le degré
de gravité de la maladie pour décharger le systéme de santé et réduire
le taux de Iétalité.

Pesiome

Knaccndukauma taxectu 3a6oneBaHus n pesynbratbl no COVID-19, Pecny6nuka Kopes

Mpo6nema Bcnneck cnyuvaes 3aboneBaHnA KOPOHABKUPYCOM
2019 r. (COVID-19) nopaswn cnuctemy 3apaBooxpaHeHunsa Pecrnyonmki
Kopes.

Mopxop MpaBuMTENBCTBO CO3AAN0 CUCTEMY KNACCUPMKALIN TAXKECTM
3aboneBaHus, 4Tobbl MOMOYb PabOTHMKAM 3[PaBOOXPaHEH NS
YCTaHOBWTb NMPUOPUTETHOCTL NleyeHnA naureHToB c bonee
TAXKeNbIMY 3a00M1€BaHUAMNU U CHU3UTb Harpy3ky Ha CUCTEMb
3ApaBooxpaHenus, obycnosneHHylo COVID-19. MepcoHan cdeps
3APaBOOXPaHEHNA B rpynnax Mo BeAEHWIO NaLMEHTOB Ha YPOBHe
rOPOAOB 1 MPOBUHLWIA KNacCUOUUMPOBa MaUMEHTOB MO PasNYHbIM
KaTeropuaAM B 3aBMCKYMOCTM OT My/bCa MaUMEHTa, CUCTONMYECKOTO
apTepranbHOroO AaBNEHWA, YAaCTOTbl AblXaHWA, TeMnepaTypbl Tena v
YPOBHS CO3HaHWA. [auUmneHTbl, y KOTOPbBIX TAXECTb 3a00neBaHNA Obina
KnaccnduLmMpoBaHa Kak ymepeHHas, TAxenas U OUeHb Taxeras, Obiin
He3ameanuTenbHO pacnpeneneHbl Mo KovKam Uiuv u3onatopam ¢
oTpuLaTENbHBIM AaBAEHWEeM 1A roCMUTan13almn, B TO Bpemsa Kak
nauneHTbl C NerkuMm CUMMNTOMaMM HaxoAMAMCh NOA HabniogeHem
B 16 Ha3HauEeHHbIX YUpexaeHVax No BCen CTpaHe.
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MecTHble ycnoBus [okazaTenu netanbHOCTY Gbin BbilLe B ropofe
Tary v nposuHUMK KEHCaH-TTykTO (1,6%; 124/7756), Yem B OCTaNbHOWM
yacTu cTpaHbl (0,5%; 7/1485).

OcyuuecTBneHHble nepemeHbl C 25 despana no 26 mapta 2020 roga
COOTHOLWEeHWe N30MATOPOB C OTPULATENbHBIM AaBNEHMEM Ha
nauuerta ¢ COVID-19 6bino Huxe nokasatena 8 0,15 B ropofe
Tary n nposuHUMKM KéHcaH-lyKTo. B 0CTanbHOM YacTu CTpaHbl
roKa3aresb YKa3aHHOIo COOTHOLLEHWA 3a TOT Xe Neprom CHU3NNCA
€ 5,56 00 0,63. [lo BBefleHVIs B IeiCTBME CUCTEMbI KNnaccuduKaumm
8 cnyyaes cmepTn (15,7%) 13 51 NPOMCXoaMnn AoMa UM BO Bpema
TPaHCNOPTUPOBKMW MALMEHTOB M3 UX JOMOB B MeAWLUMUHCKME
yypexaeHnsa.

BbiBoabl Knaccnudukauyma naumMeHToB Mo CTENEHU TAXECTY
3a60neBaHVA AOMKHa CTaTb NMPUOPUTETHOM MepOit i obneryeHns
Harpy3K1 Ha CMCTeMY 30PAaBOOXPAHEHNA W CHXKEHVA NMOKa3aTtenei
NEeTanbHOCTH.
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Resumen

Clasificacion del grado de gravedad y resultados de la COVID-19, Repiiblica de Corea

Situacion El aumento de los casos de la enfermedad por coronavirus
de 2019 (COVID-19) saturd el sistema sanitario de la Republica de Corea.
Enfoque Para ayudar a los profesionales sanitarios a dar prioridad al
tratamiento de los pacientes con enfermedades mas graves y para
disminuir la carga que supone para los sistemas sanitarios debido a la
COVID-19, el gobierno establecié un sistema de clasificacion del grado
de gravedad de las enfermedades. El personal sanitario de los equipos
de gestion de los pacientes a nivel de ciudad y de provincia clasificd
a los pacientes en las diferentes categorfas segun el pulso, la tension
arterial sistdlica, la frecuencia respiratoria, la temperatura corporal y el
nivel de conciencia de los pacientes. Los pacientes clasificados como
con enfermedad moderada, grave y muy grave fueron asignados de
inmediato a camas o salas de aislamiento con presion negativa para su
tratamiento hospitalario, mientras que los pacientes con sintomas leves
fueron supervisados en 16 instalaciones designadas en todo el pafs.

Marco regional La tasa de letalidad fue mayor en la ciudad de Daegu
y en la provincia de Gyeongsangbuk-do (1,6 %; 124/7756) que en el
resto del pais (0,5 %; 7/1485).

Cambios importantes Del 25 de febrero al 26 de marzo de 2020, el
cociente de las salas de aislamiento con presion negativa por cada
paciente con la COVID-19 fue inferiora 0,15 en la ciudad de Daegu y en
la provincia de Gyeongsangbuk-do. En el resto del pafs, este cociente
disminuyo de 5,56 a 0,63 durante el mismo periodo. Antes de que se
estableciera el sistema de clasificacion, ocho (15,7 %) de las 51 muertes
ocurrieron en el hogar o durante el traslado del hogar a las instituciones
sanitarias.

Lecciones aprendidas La clasificacion de los pacientes segun la
gravedad de su enfermedad deberfa ser una medida prioritaria para
aliviar la carga del sistema sanitario y reducir la tasa de letalidad.
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