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The Survey of Infection Status of Clonorchis sinensis
Metacercariae of Freshwater Fish in 2022

Myoung-Ro Lee, Jung—Won Ju, Seon-0Ok Baek, Young-Ju Lee, Hee-Il Lee*

Division of Vectors and Parasitic Diseases, Bureau of Infectious Disease Diagnosis Control,
Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

The Division of Vectors and Parasitic Diseases, Korea Disease Control and Prevention Agency have been investigated the
infection status of Clonorchis sinensis metacercariae (CsMc) in freshwater fish as part of an effort for reducing the parasite
infection rate in the Republic of Korea. In this survey, all fishes were collected in 10 regions and examined infection rate using
the artificial digestion method. The infection rate of CsMc was highest in Youngjeon Stream (50%) located in Chungsong-gun,
Gyeongsangbuk-do. The infection rate of CsMc by fish species was highest in Pungtungia herzi with 1,258 CsMc followed
by Squalidus japonicus Koreanus, Microphysogobio yaluensis, Pseudorasbora parva, Acheilognathus lanceolatus. Infection
risk that infection intensity per fish was highest in Gilan Stream with 62.3. To reduce infection rate of Clonorchis sinensis (C.

sinensis, Cs), it is necessary to conduct survey on infection risk in C. sinensis prevalent areas and provide information to local

residents people about at the level of infection risk.

Key words: Clonorchis sinensis; Metacercariae; Infection rates; Freshwater fish

*Corresponding author: Hee-ll Lee, Tel: +82-43-719-8560, E-mail: isak@korea.kr

Introduction

Soil-transmitted parasites accounted for most of the para-
sitic infections in the Republic of Korea (ROK) in the past,
but currently, they are maintained at the eradication level [1].
However, according to the Surveillance project on intestinal
parasitic infections in high endemic area conducted by the
Division of Vectors and Parasitic Diseases of the Korea Disease
Control and Prevention Agency (KDCA), the infection rate is
approximately 3%, showing that it is still prevalent in some re-

gions [2]. In particular, Clonorchis sinensis (C. sinensis, Cs),

www.phwr.org Vol 16, No 43, 2023

which has the highest infection rate among food-borne para-
sites, can cause pathological changes such as dilatation of the
hepatobiliary tract, thickening and inflammation of the bile
duct wall, proliferation of biliary epithelial cells, and biliary fi-
brosis; furthermore, this infection might lead to the develop-
ment of bile duct cancer [3]. Infection by Cs is owing to the
consumption of freshwater fish, an intermediate host. Hence,
in addition to testing and medication management, it is nec-
essary to investigate the level of infection in freshwater fish,
which is the source of infection, and inform residents about the

level of infection risk to reduce the chance of infection.
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Key messages
(D What is known previously?

In some areas, it has been confirmed that the infec-
tion intensity of C. sinensis metacercariae still very high
and this result showed that C. sinensis life cycle was

continuing.

@ What new information is presented?

The infection risk that infection intensity per fish was
the highest in Gilan Stream located in Andong-si and
Youngjeon Stream in Chungsong-gun was increased 3
times than last year.

® What are implications?

To reduce the infection rate among residents, it is neces-
sary to investigate the infection risk of C. sinensis meta-
cercariae in freshwater fish and inform the local residents
about the risk of infection, so it need to change their di-
etary habit of eating raw fish.

Methods

The Cs intermediate host investigation region was se-
lected in 10 regions of Gangwon-do (Seom River, Wonju-si
and Togyo Reservoir, Cheorwon-gun), Gyeongsangnam-do
(Deokcheon River, Sancheong-gun and Hoengcheon River,
Hadong-gun), Gyeongsangbuk-do (Gilan Stream, Andong-
si and Yongjeon Stream, Cheongsong-gun), Jeollanam-do
(Seomjin River, Gurye-gun and Seomjin River, Gokseong-
gun), Jeollabuk-do (Seomjin River, Sunchang-gun), and
Chungcheongbuk-do (Yeongdong Stream, Yeongdong-gun),
Which is river or stream within the Cs prevalent area among
the intestinal parasitic disease investigation project regions of
the KDCA. The investigation was conducted mainly from May

to October, when it was able to catch fish a lot. The subjects

1460

of the investigation were freshwater fish such as Pungtungia
herzi (P. herzi) and Pseudorasbora parva (P. parva), which are
known to be major hosts of Cs, and approximately 100 in-
dividuals were collected in each region. After morphological
identification of the collected freshwater fish, the length and
weight of each individual were measured. Each individual was
placed in artificial digestive juice and digested for two hours
at 36°C to detect and identify metacercariae (Mc) for each in-
dividual. The entire digests were filtered with a 1 mm mesh
sieve, allowing Mc to precipitate, and then washed with 0.85%
saline solution. After the supernatant was sufficiently clear, the
supernatant was removed. Subsequently, the precipitate that
sank to the bottom was observed under a stereomicroscope for
identification based on the morphological characteristics of
Clonorchis sinensis metacercariae (CsMc). After identification,
Mc were measured to analyze by region (by water system),
type, infection rate, and infection density. The infection risk is
expressed as (number infected with Mc/number of freshwater

fish tested)xmean number of Mc per infected fish.

Results

We collected a total of 1,069 freshwater fishes in 36 spe-
cies including P. herzi from 10 regions and determined
Cs infection. The infection rate of CsMc in the collected
freshwater fish by region was the highest in the Yongjeon
Stream in Cheongsong-gun, Gyeongsangbuk-do at 50%
(51/103 individuals), followed by Gilan Stream in Andong-
si, Gyeongsangbuk-do at 49% (49/101), Togyo Reservoir in
Cheorwon-gun, Gangwon-do at 18% (38/211), Seom River
in Wonju-si, Gangwon-do at 11% (11/100), Deokcheon

River in Sancheong-gun, Gyeongsangnam-do at 7% (7/103),

www.phwr.org Vol 16, No 43, 2023
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Table 1. The infection rate of Clonorchis sinensis metarcercariae in each river
No. of fish  No. of fish No. of metarcercariae detected .
Area . . Infection risk
examined infected (%) Total Range Average

Seom River (Wonju-si, Kwangwon-do) 100 11 (11) 40 1-12 4 1.0

Togyo Reservoir 211 38 (18) 1,659 1-592 44 21.6
(Chulwon-gun, Kwangwon-do)

Deokcheon River 103 116 1-110 17 1.9
(Sancheong-gun, Gyeongsangnam-do)

Hoengcheon River 98 0 0 0 0
(Hadong-gun, Gyeongsangnam-do)

Gilan Stream 101 49 (49) 6,105 1-1,258 125 62.3
(Andong-si, Gyeongsangbuk-do)

Yongjeon Stream 103 51 (50) 4,030 1-1,177 79 40.3
(Chungsong-gun, Gyeongsangbuk-do)

Seomjin River 98 4 1-3 2 0.2
(Gurye-gun, Jeollanam-do)

Seomjin River 88 7 1-3 1 0.1
(Gokseong-gun, Jeollanam-do)

Seomjin River 62 0 0 0 0
(Sunchang-gun, Jeollabuk-do)

Yeongdong Stream 105 5 1-2 1 0.3
(Yeongdong-gun, Chungcheongbuk-do)

Seomjin River in Gokseong-gun, Jeollanam-do at 6% (5/88),
Yeongdong Stream in Yeongdong-gun, Chungcheongbuk-do
4% (4/105), and Seomjin River in Gurye-gun Jeollanam-do at
2% (2/98). The CsMc were not detected in the Hoengcheon
River in Hadong-gun, Gyeongsangnam-do, and the Seomjin
River in Sunchang-gun, Jeollabuk-do. Analysis of the infection
risk by region (average level of Cs infection per fish) showed
that the Gilan Stream had the highest risk at 62.3, followed
by the Yongjeon Stream (40.3), Togyo Reservoir (21.6), and
Deokcheon River (1.9). The infection risk was less than one in
the other regions (Table 1). The level of CsMc infection in each
freshwater fish ranged from a minimum of 1 to a maximum
of 1,258. The fish most infected with CsMc was P. herzi, with
1,258 Mc from one fish, followed by 962 in Squalidus japoni-
cus Koreanus, 891 in Microphysogobio yaluensis, 592 in P.

parva, and 267 in Acheilognathus lanceolatus. The remaining

www.phwr.org Vol 16, No 43, 2023

Freshwater fish infected C. sinensis

C. Sinensis metacercariae
Pungtungia herzi 1,258

1st
Squalidus japonicus Koreanus 962
2nd
Microphysongobio yaluensis 891
3rd
Pseudorasbora parva 592
4th
Acheilognathus lanceolatus 267
5th

T
0 100 200 300 400 500 600 700 800 900 1,000

Figure 1. Infection intensity of Clonorchis sinensis (C.
sinensis) per fish

11 species of infected fish had relatively low infection rates,
with the number of Mc per fish being less than 30 (Figure 1).
Comparison of the infection risk in 2022 with that in
the previous year indicated the region with the most signifi-
cant increase was the Yongjeon Stream in Cheongsong-gun,

where the infection risk was 13.57 in 2021 but increased by

1461
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Area

Figure 2. Infection risk of investigated area in 2021 and 2022 year

approximately three times to 40.3 in 2022. In addition, in the
Togyo Reservoir in Cheorwon-gun, it was 21.55, an increase
of 6.47 compared to that in the previous year. However, infec-
tion risk the Deokcheon River in Sancheong-gun decreased
from 7.42 in 2021 to 1.93 in 2022. The extent of change was
not significant in other regions. The Gilan Stream in Andong-
si, Gyeongsangbuk-do, was investigated in 2022 for the first
time and was the region with the highest infection risk among

regions (Figure 2).

Discussion

To reduce fish-borne parasitic infections such as Cs in
the ROK, an approach different from the method of prevent-
ing and managing soil-transmitted parasites that were preva-
lent in the past is required. For soil-transmitted parasites, the
focus was on improving hygiene and environmental issues.
However, as fish-borne parasites are transmitted to humans
by consuming raw or undercooked freshwater fish, an inter-
mediate host; the source of infection should be thoroughly in-
vestigated and residents in regions at risk of infection should

be simultaneously informed about the risks of infection such

1462

that they can avoid freshwater fish consumption. This investi-
gation identified the level of CsMc infection in freshwater fish,
focusing on regions where Cs is prevalent. P. herzi, which is the
most infected with CsMc, was collected from all rivers except
the Togyo Reservoir to determine the level of infection. In par-
ticular, although P. herzi was collected at a similar level in the
Gilan Stream and Seomjin River, the number of CsMc infec-
tions was found to be markedly different regionally, with an av-
erage of 125 in the Gilan Stream compared to 1 in the Seomjin
River. The infection rate of Cs among residents living near the
Yongjeon Stream in Gyeongsangbuk-do, where the infection
rate of Mc in freshwater fish was high, was significantly high-
er than the average infection rate in other regions, showing a
close correlation between the infection risk index of intermedi-
ate hosts and the infection rate of humans, the definitive host.
In addition, the Cs infection rate of freshwater fish in the Gilan
Stream in Andong-si was 49%, and the average number of in-
fected Mc was 125, indicating that Cs infection was the high-
est among the 10 regions investigated (Table 1). Gilan-myeon,
where the Glian Stream in Andong-si passes, was found to be
a highly infected region with a Cs infection rate of 27.9% in

2021 and 14.9% in 2022 [4]. Despite the infection risk in the
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Togyo Reservoir in Cheorwon-gun, Gangwon-do, continuing
to rise compared to that in the past, the human infection rate
is very low, which is thought to be because residents rarely eat
raw freshwater fish. Therefore, as part of efforts to lower the
infection rate, local governments should analyze the infection
risk of CsMc in freshwater fish and inform residents about the
risks of eating raw freshwater fish. Furthermore, continued
efforts should be made to reduce the Cs infection rate imple-

menting education for residents.
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g
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>80 13,077 (34.6) 945(203)  1,625(19.6)  4,050(387) 4,082 (47.1) 559 (41.0) 856 (42.2)
>60 30,866 817)  3474(745)  5927(714) 8900851 7639881 1180865 1,767 87.1)
A1AS
] 23347619 34027290 6184745  5975(571) 4,960 (57.2) 713 (52.2) 932 (46.0)
A& 10337 (274)  1,876(40.2)  3348(403) 2275217 1,707 (19.7) 276(20.2) 412 (20.3)
77 10,183 (2700  1,238(265) 225572  2746(26.3) 2,589 (29.8) 359 (26.3) 420 (20.7)
Skl 2,827 (75) 288 (6.2) 581 (7.0) 954 (9.1) 664 (7.7) 78 (5.7) 100 (5.0)
Hl4eY 14,287 (37.8)  1,166(25.00  2,085(25.2)  4/484(429)  3,714(42.9) 651 47.8) 1,096 (54.0)
HA 2,347 6.2) 156 (3.3) 433 (5.2) 723 (6.9) 566 (6.5) 108 (7.9) 189(9.3)
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Al 228(0.6) 15(0.3) 2703 83 (0.8 26 (0.3) 14.(1.0) 43(2.1)
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99 AW). 955 Bk D20 el A F NAGATEE], DRFAL Y, FEABT7), AYIHELTE, ASAANA S A8
g, VBRI (804 o g): ekwo] SAIB3E o] A7) 187,340%(6.083%, 3.2%), eklo] $AIF8E A7) 500,414%(15.600%, 3.1%), o7
32 BA.1/BA.2 $AIE3SE A17] 17,800,369%(516,128%, 2.9%), 2022 BA.5 A A]7] 9,912,503%(411,067, 4.1%), 2032 BN.1 A
=3} X171 777,94278(42,126%, 5.4%), 2u]T2 XBB $AME3} A7) 2,224,486(112,926, 5.1%).
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g 712 HEF QM OIF e} EHO|
(2020.1.20.- (2020.1.20.- (2021.7.25.- BA.1/BA.2 BA.5 BN.1 XBB
2023.7.31)  2021.7.24)  2022.115) (2022.1.16.- (2022.7.24.- (2023.1.22.- (2023.4.16.~
2022.7.9.)  2022.12.31) 2023.3.25.) 2023.7.31)
A 35,644 (100.0) 2,163 (100.0) 4,772 (100.0) 18,679 (100.0) 6,838 (100.0) 809 (100.0) 984 (100.0)
g
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AN
PAF+EEY 79.2+12.2 78.4+11.4 77.2+12.2 80.4+12.1 80.2+12.2 78.8+12.7 80.4+11.9
0-9 39(0.1) 0(0.0) 3(0.1) 21(0.1) 10 (0.1) 0(0.0) 2(0.2)
10-19 24(0.1) 0(0.0) 0(0.0) 13(0.1) 6(0.1) 3(0.4) 1(0.1)
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A2
] 17,185 (48.2) 1,337 (61.8) 3,544 (743) 8,048 (43.1) 2,971 (43.4) 299 (37.0) 403 (41.0)
A& 6,638 (18.6) 555(25.7)  1,717(36.0)  2,719(14.6) 1,105 (16.1) 117 (14.5) 193 (19.6)
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IR 18,443 (51.7) 814 (37.6)  1,224(25.6) 10,631 (56.9) 3,867 (56.6) 510 (63.0) 581 (59.0)
HA 2,926 8.2) 130 (6.0) 245 (5.1) 1,878 (10.1) 441 (6.4) 44 (5.4) 80 (8.1)
ik 2,061 (5.8) 222(10.3) 166 (3.5) 1,026 (5.5) 453 (6.6) 56 (6.9) 51(5.2)
B 858 (2.4) 24 (1.1) 48 (1.0) 536 (2.9) 172 2.5 19(2.3) 19(1.9)
k) 991 (2.8) 34 (1.6) 157 (3.3) 529 (2.8) 169 (2.5) 32 (4.0) 29 (2.9
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5 1,087 (3.0) 71 (3.3) 55(1.2) 629 (3.4) 218 (3.2) 28 (3.5) 34 (3.5)
= 1,635 (4.6) 46 (2.1) 139 (2.9) 896 (4.8) 413 (6.0) 38(4.7) 40 (4.1)
A5 1,270 (3.6) 60(2.8) 65 (1.4) 802 (4.3) 223(3.3) 35 (4.3) 28(2.8)
g 1,071 (3.0) 18 (0.8) 30 (0.6) 548 (2.9) 309 4.5) 53 (6.5) 61(6.2)
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9 A%).
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ABSTRACT

This report seeks to compare and analyze the severity trends of coronavirus disease 2019 (COVID-19) in Republic of Korea
during periods of dominant variant virus prevalence. The analysis covers the period from January 20, 2020, to July 31, 2023,
categorizing the severity of COVID-19 cases both throughout the entire period and during periods of dominant variant virus
prevalence. Up until July 31, 2023, a total of 34,082,179 confirmed cases of COVID-19 have been recorded, resulting in
37,760 cases (0.11%) of severe illness and 35,644 deaths (0.11%). During the dominant prevalence of the Omicron BA.1 and
BA.2 variants (from January 16, 2022 to July 9, 2022), severe cases and deaths were most widespread, accounting for 10,460
cases (27.7%) of severe illness and 18,679 deaths (52.4%). Concerning case severity rate and case fatality rate, the period before
the dominant prevalence of the Delta variant (from January 20, 2020 to July 24, 2021) had the highest rates at 2.98% and
1.15%, respectively. In contrast, during the dominant prevalence of the Omicron XBB variant (from April 16, 2023 to July 31,
2023), these rates were at their lowest, reaching 0.12% for severity and 0.04% for fatality. Despite the continuous emergence of
new variant viruses after the onset of COVID-19, the case severity rate during the dominant prevalence of the Omicron XBB
variant has decreased to 0.04%, comparable to the risk level seen with influenza. However, the case fatality rate by age group
is <0.01% for 0—49 years old, 0.01% for 5059 years old, and 0.03% for 60-69 years old, while the case fatality rate for 80+
years old is 0.56%, which is still higher than other age groups, so the prevention policy of prioritizing high-risk groups should

be continued.

Key words: COVID-19; SARS-CoV-2; COVID-19 severity; COVID-19 variants; COVID-19 deaths
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Introduction coronavirus 2 (SARS-CoV-2). While most people infected
with this virus experience mild to moderate respiratory dis-
Coronavirus disease 2019 (COVID-19) is an infec- eases and can recover without special treatment, certain groups

tious disease caused by the severe acute respiratory syndrome such as older adults and those with underlying conditions such
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Key messages
(D What is known previously?

The severity of COVID-19 in Republic of Korea de-
creased during the Delta dominance period, despite the
increase in delta variant-specific severity, and continued
to decrease during the omicron dominance period.

@ What new information is presented?

Peak case severity and case fatality rate were in the Pre-
Delta dominance period (2020.1.20.-2022.7.24., 2.98%
and 1.15%), lowest during Omicron XBB dominance pe-
riod (2023.4.16.-2023.7.31., 0.12% and 0.04%).

® What are implications?

As new COVID-19 variants emerge, Omicron XBB had
a 0.04% case severity rate, lower than seasonal influen-
za. However, case fatality rate in the 80+ group remain
high, underlining the importance of prioritizing high-
risk individuals.

as cardiovascular disease, diabetes, or chronic respiratory dis-
ease require medical attention [1]. As of August 2, 2023, the
World Health Organization (WHO) reported a global total of
768,983,095 confirmed cases with 11,740,993 deaths and a
case fatality rate of 1.0%. A total of 13,492,099,754 vaccine
doses were administered worldwide. In the Republic of Korea
(ROK), during the same period, there were 33,322,073 con-
firmed cases and 35,339 deaths, with a case fatality rate of
0.11%. In comparison, seasonal influenza, a respiratory infec-
tion similar to COVID-19, had an incidence rate of 16.9 per
1,000 outpatients as of July 25, 2023 [2], with a case fatality
rate of 0.03-0.07% globally and 0.03-0.08% in the ROK ac-
cording to the WHO [3]. Furthermore, in terms of the primary
vaccination, 44,327,956 individuals have received vaccination,
indicating a vaccination rate of 86.7% relative to the national

population [4].
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SARS-CoV-2 undergoes mutations as it spreads across var-
ious countries and infects new hosts over time [5]. While these
mutations may not significantly alter the properties of the vi-
rus, they can impact public health and societal aspects such as
transmission, disease severity, vaccine effectiveness, and thera-
peutics [6].

The WHO classified variant viruses into variants of inter-
est (VOI) and variants of concern (VOC) to prioritize research
and monitoring of these strains. Accordingly, the WHO is im-
plementing ‘SARS-CoV-2 variant tracking monitoring,” and
the U.S. Centers for Disease Control and Prevention is imple-
menting the “National SARS-CoV-2 Genomic Surveillance
System,” ‘National Wastewater Surveillance System,” and
‘“Traveler-based SARS-CoV-2 Genomic Surveillance program’
[6,7]. ROK also actively is monitoring them according to the
variant virus classification system [8]. The VOC were desig-
nated and managed in the following order: the Alpha and Beta
variants in December 2020, the Gamma variant in January
2021, the Delta variant in May 2021, and the Omicron variant
in November 2021 [9]. Over time, the COVID-19 virus has
shown increasing diversity, with dominant strains having lower
severity and reduced infection risk due to vaccination [10-12].
Notably, the Omicron variant exhibits higher transmissibility
and reduced hospitalization periods by 15-20%, with a 41%
(95% confidence interval: 37-45%) decrease in the risk of hos-
pitalization lasting one or more nights, depending on vaccina-
tion status [13]. As of August 2023, the number of confirmed
COVID-19 cases and deaths has decreased worldwide, with no
emergence of new highly pathogenic or contagious new vari-
ants reported [14].

Therefore, this study aims to assess the occurrence and cur-

rent status of patients with severe or critical conditions and
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deaths in the ROK during the dominance of SARS-CoV-2
variants. By comparing the rates of case severity and case fa-
tality, this research intends to contribute fundamental data to
prioritize and define the scope for future COVID-19 manage-
ment adjustments, particularly in terms of infectious disease
classification. The findings will serve as fundamental data for

planning healthcare resource allocation.

Methods

1. Study Population

We included individuals with confirmed COVID-19 re-
ported to the COVID-19 Information Management System
of the Korea Disease Control and Prevention Agency (KDCA)
from January 20, 2020 to July 31, 2023; the scale of the oc-
currence and demographic characteristics of those whose
condition progressed to critical condition or those who died
were analyzed separately during the entire period following
the dominance periods of COVID-19 virus variants. A patient
with confirmed COVID-19 was defined as a person whose
disease status was determined by genetic tests of the virus or
whose infection was confirmed by isolating the virus regard-
less of clinical symptoms or a person who showed symptoms
of COVID-19 whereby the infection was confirmed with a
rapid antigen (for professional use/implemented on March 14,
2022) or emergency screening tests. Severe COVID-19 cases
were classified as those who, after COVID-19 confirmation,
received non-invasive ventilation, high-flow oxygen therapy,
invasive ventilation, multi-organ failure, extracorporeal mem-
brane oxygenation, or continuous renal replacement therapy
while quarantined in a medical institution [15]. The clinical

condition of confirmed patients was monitored based on data

www.phwr.org Vol 16, No 43, 2023

and telephone communication reported to the ‘COVID-19
Information Management System’ (KDCA) and the ‘Health
and Medical Resources Integrated Reporting Portal System’
(Central Disaster Management Headquarters). Information
on COVID-19 deaths was collected from individuals report-
ed through the Integrated Disease and Health Management
System of the KDCA according to the “Infectious Disease
Control and Prevention Act.” The study focused on COVID-

19-related deaths, excluding cases of foreign nationals.

2. Data Analysis

To understand the scale and characteristics of the occur-
rence of severe and critical patients and deaths, demographic
characteristics, including sex and age, incidence status by re-
ported area according to the epidemic periods, were calculated
based on the date of diagnosis confirmation. In addition, the
severity of COVID-19 was categorized into two stages to assess
the impact of viral mutations on disease severity, and we cal-
culated the case severity rate and case fatality rates for both the
entire epidemic period and by weeks.

The dominance period was classified based on the week
in which more than 50% of the weekly variant virus tests de-
tected the VOI, according to the SARS-CoV-2 variant analysis
report date. Of the entire period, the dominance period was
divided into the Delta variant (reported from July 25, 2021-
January 15, 2022), the Omicron BA.1 and BA.2 variant
(January 16, 2022-July 9, 2022), the Omicron BA.5 variant
(July 24, 2022-December 31, 2022), the Omicron BN.1 vari-
ant (January 22, 2023-March 25, 2023), and the Omicron
XBB variant (April 16, 2023-July 31, 2023) dominance peri-
ods, and cases reported at times not included in the dominance

periods were excluded from the analysis. In addition, since no
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sublineages of the Omicron XBB with an occupancy rate of
30% or higher have been confirmed to date [16], we analyzed
the Omicron XBB variant period as a whole. The case severity
rate was calculated as the proportion (%) of patients with se-
vere or critical conditions and deaths among confirmed cases
reported in the relevant period (dominance period of the virus’
variants), and the case fatality rate was calculated as the pro-
portion (%) of deaths among confirmed cases occurring in the
relevant period (the virus’ variant dominance period). In ad-
dition, to calculate the scale of deaths per 100,000 population
relative to the total population (mortality rate), resident regis-
tration central population data (population distribution repre-
senting the relevant year) registered with Statistics Korea were
used [17], and the case severity rate, case fatality, and mortality
rates were stratified by dividing age groups into 10-year incre-
ments to compare severity by age. We used the Microsoft Excel
2018 (Microsoft) and Tableau ver. 2021.4 (Salesforce) for all

of the analysis.

Results

Since the COVID-19 outbreak, a total of 34,082,179 con-
firmed cases had been reported until July 31, 2023. Compared
to the total number of confirmed cases of 34,082,179, the pe-
riod before the dominant prevalence of the Delta variant had
0.5% (187,340 cases) of confirmed cases, the Delta variant had
1.5% (500,414 cases), and the Omicron variants had 52.2%
(17,800,369 cases) for BA.1 and BA.2, 29.1% (9,912,503
cases) for BA.5, 2.3% (777,942 cases) for BN.1, and 6.5%
(2,224,486 cases) for XBB. Among all confirmed cases, the
condition in a total of 63,522 cases (0.19%) progressed to se-

vere conditions or death during the entire study period. Of
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these, 37,760 cases (0.11%) were classified as patients with se-
vere or critical conditions, and 35,644 cases (0.11%) deceased.
Among patients whose condition progressed to severe condi-
tions after a COVID-19 diagnosis, 9,882 cases (0.03%) even-

tually died.

1. Status of Patients with Severe or Critical

Conditions

A total of 37,760 patients with severe or critical condi-
tions were identified during the COVID-19 outbreak. The
period in which the most patients with severe or critical con-
ditions occurred by variant dominance period was when the
Omicron variants BA.1 and BA.2 were dominant, account-
ing for the highest occurrence of patients with severe or criti-
cal conditions at 27.7% (10,460 cases) (Table 1). Following
that, during the Omicron BA.5 dominance period, 23.0%
(8,675 cases) patients with severe or critical conditions were
reported. Comparing the Omicron BA.1 and BA.2 dominance
period to the Delta variant dominance period, a significant
increase (35.6-fold) was noted in the number of confirmed
cases, which also led to a 1.3-fold increase in patients with se-
vere or critical conditions. However, due to the reduced se-
verity associated with Omicron, the increase in patients with
severe or critical conditions during this period remained at a
lower level (Figure 1). Regarding sex distribution, the propor-
tion of men in the entire period was 57.7%, which was 15.4%p
higher than that of women. The average age of patients in pa-
tients with severe or critical conditions was 72.3 years (stan-
dard deviation [SD]+15.7 years), showing a gradual increase
in average age from the Pre-Delta variant dominance period
at 67.7 years (SD+13.7 years) and the Delta variant domi-

nance period at 66.1 years (SD+15.4 years) to the Omicron
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Table 1. Characteristics of COVID-19" severe/critical cases® by period (as of as of July 31, 2023)

Variants dominant period

Delta domi- Omicron dominant period
Class (ZOZTS_ ﬁ?lzo__ (nggoﬁ)%?_ nant period  BA 1/BA.2 BA5 BN.1 XBB
2023731) 2021724) 0217250 (2022116~ (2022.7.24~ (2023.1.22.- (2023.4.16.-
2022.1.15)  2022.7.9) 202212.31) 2023.3.25) 2023.7.31.)
Total 37,760 (100.0) 4,665 (100.0) 8,296 (100.0) 10460 (100.0) 8,675(100.0) 1,364 (100.0) 2,028 (100.0)
Sex
Male 21,787 (577)  2,792(59.8)  4775(57.6) 6,029 (57.6) 4,886 (56.3) 811(595)  1,199(59.1)
Female 15973 423) 1.873(40.2) 3521 (424) 4431424  3,789(43.7) 553 (40.5) 829 (40.9)
Age (yr)
Averagetstandard ~ 72.3+15.7 67.7£13.7 66.1+154 72.7+15.7 75.0£154 73.6£15.6 73.6£155
deviation
0-9 209 (0.6) 0(0.0) 6(0.1) 74(0.7) 67 (0.8) 12(09) 25(1.2)
10-19 158 (0.4) 30.1) 21(0.2) 65 (0.6) 47 (05) 7(05) 5(0.3)
20-29 385 (1.0) 44 (0.9) 129 (1.6) 108 (1.0) 63(0.7) 13 (1.0) 1105
30-39 899 (2.4) 116 (2.5) 399 (4.8) 193 (1.9) 112(1.3) 20(15) 28 (1.4)
40-49 1,694 (4.5) 298 (6.4) 664 (8.0) 343(3.3) 241 (2.8) 39(2.9 5125
50-59 3,549 (9.4) 730(15.6) 1,150 (13.9) 777 (7.4) 506 (5.9) 93 (6.8) 141 (7.0)
60-69 7.821(207) 1240(26.6) 2218267  2045019.6)  1315(15.2) 225 (16.5) 379 (18.7)
70-79 9968 (26.4)  1289(276)  2,084(251)  2.805(26.8)  2.242(25.9) 396 (29.0) 532(26.2)
>80 13,077 (34.6)  945(203)  1,625(19.6)  4,050(387) 4,082 (47.1) 559 (41.0) 856 (42.2)
>60 30,866 (81l7) 3474745 5927 (714) 8900851 7639881 1180865 1767 87.1)
Region
Metropolitan 23,347 (619)  3,402(729) 6,184 (745  5975(571) 4,960 (57.2) 713 (52.2) 932 (46.0)
area
Seoul 10337 274) 1,87640.2)  3348(40.3) 2275217 1,707 (197) 276 (20.2) 412 (20.3)
Gyeonggi 101832700 123865 22550272  2,746(263)  2,589(29.9) 359 (26.3) 420 (20.7)
Incheon 2,827 (75) 288 (6.2) 581 (7.0) 954 (9.1) 664 (7.7) 78 (5.7) 100 (5.0)
Non- 14287 (37.8)  1,166(25.0)  2,085(25.2)  4484(429) 3714 (42.8) 651 47.8) 1,096 (54.0)
metropolitan
area
Busan 2,347 (6.2) 156 (3.3) 433 (5.2) 723 (6.9) 566 (6.5) 108 (7.9) 189 (9.3)
Deagu 1,806 (4.8) 240(5.1) 258 (3.1) 613 (59) 412 4.7) 54 (4.0) 130 (6.4)
Gwangju 811 (2.2) 65 (1.4) 70 (0.9) 301 (2.9) 229 (2.6) 29(2.1) 47 (2.3)
Daejeon 883 (2.3) 71(15) 168 (2.0) 269 (2.6) 209 (2.4) 36 (2.6) 61 (3.0)
Ulsan 660(1.8) 75 (1.6) 99(1.2) 196 (1.9 177 2.0) 23(17) 43 2.1
Sejong 82(0.2) 2(0.0 12(0.2) 31(0.3) 2300.3) 302 40.2)
Gangwon 1,338 (3.5) 99 (2.1) 175 2.1) 444 (4.2) 361 (4.2) 65 (4.8) 95 (4.7)
Chungbuk 754 (2.0) 64 (1.4) 138 (1.7) 265 (2.5) 172 2.0) 32(2.4) 41 2.0)
Chungnam 1,486 (3.9) 97 2.1) 226(27) 395(3.89) 470 (5.4) 61 4.5 115(5.7)
Jeonbuk 711 (1.9) 58 (1.2) 81 (1.0) 247 (2.4) 183 (2.1) 33 (2.4) 54 (2.7)
Jeonnam 758 (2.0) 4209 63 (0.8 239(2.3) 205 (2.4) 43(3.2) 88(4.3)
Gyeongbuk 1,020 (2.7) 94 (2.0) 100 (1.2) 274 (2.6) 311 (3.6) 69 (5.1) 77 (3.8)
Gyeongnam 1,403 (3.7) 88(1.9) 235(2.9) 404 (3.9) 370 (4.3) 81 (5.9) 109 (5.4)
Jeju 228 (0.6) 150.3) 27(0.3) 83(0.8) 26(0.3) 14 (1.0) 43(2.0)
Quarantine 126 (0.3) 97 2.1) 270.3) 1(0.0) 1(0.0) 0(0.0) 0(0.0)

Unit: n (%). YSevere/critical case: Patient who were treated with non-invasive ventilation, high flow oxygenation, invasive ventilation,
extracorporeal membrane oxygenation, continuous renal replacement treatment during quarantine from coronavirus disease 2019. "Num-
ber of confirmed cases (=80): Pre-Delta dominant period 187,340 (6,083, 3.2%), Delta dominant period 500,414 (15,600, 3.1%), Omicron
BA.1/BA.2 dominant period 17,800,369 (516,128, 2.9%), Omicron BA.5 dominant period 9,912,503 (411,067, 4.1%), Omicron BN.1
dominant period 777,942 (42,126, 5.4%), Omicron XBB dominant period 2,224,486 (112,926, 5.1%).
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Figure 1. Weekly number of confirmed cases, severe/critical cases and deaths (as of July 31, 2023)

BA.1/2 dominance period at 72.7 years (SD+15.7 years) and
the Omicron BA.5 dominance period at 75.0 years (SD+15.4
years). In terms of age groups, those aged 60 years and above
accounted for the highest proportion, with 30,866 cases
(81.7%). Among this age group, during the Omicron BA.5
dominance period, the proportion reached 88.1%, the highest
of all periods. Following that, during the Omicron XBB domi-
nance period, it was 87.1%. Notably, the age group of 80 years
and above, which accounted for 19.6% during the Delta vari-
ant dominance period, increased by approximately 2.1-fold to
an average of 42.3% during the Omicron period. Regarding
area distribution, the metropolitan area (Seoul, Gyeonggi,
Incheon) accounted for more than half, at 61.9% (23,347
cases), throughout the entire period, while non-metropolitan
area contributed 37.8% (14,287 cases). Based on reporting
areas, Seoul reported the highest number of cases at 10,337
(27.4%), followed by Gyeonggi with 10,183 cases (27.0%).
When analyzed by dominant variant periods, the metropoli-
tan area reported the highest proportions in both the Pre-Delta
variant dominance period (72.9%) and the Delta variant dom-

inance period (74.5%). In addition, during the Omicron XBB
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dominance period, non-metropolitan areas accounted for over
half (54.0%) of the cases. However, during other variant pe-
riods, the majority of cases were reported in the metropolitan
area (Delta: 74.5%; BA.1, BA.2: 57.1%; BA.5: 57.2%; BN.1:
52.2%). In particular, among the 126 cases reported in quar-
antine, the Pre-Delta variant dominance period had the highest
count at 97 cases (2.1%), followed by the Delta variant domi-

nance period with 27 cases (0.3%).

2. Deaths

Among the total 35,644 deaths reported during the entire
COVID-19 pandemic period, the majority, 52.4% (18,679
cases), occurred during the Omicron BA.1 and BA.2 domi-
nance period (Table 2). During the Omicron BA.1 and BA.2
dominance period, there was a simultaneous increase in con-
firmed cases (35.6-fold) and deaths (3.9-fold). However, in
terms of severity, compared to the increase in confirmed cases
during the Omicron dominance period, the rise in deaths re-
mained at a lower level (Figure 1). Regarding sex distribution
of patients, 50.6% (18,029 cases) were women and 49.4%

(17,615 cases) were men. However, except for the Omicron
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Table 2. Characteristics of coronavirus disease 2019 deaths by period (as of July 31, 2023)

Variants dominant period

Delta domi- Omicron dominant period
Class Total Pro-Delta  hantperiod  BA1/BA.2 BAS BN.1 XBB
(2020.1.20.-  (2020.1.20.- 1/BA. : -
20237.31)  2021.7.24) (2021.7.25.- (2022116~ (2022.7.24.~ (2023.1.22.- (2023.4.16.-
2022.1.15.) 2022.7.9)  2022.12.31) 2023.3.25) 2023.7.31)
Total 35,644 (100.0) 2,163 (100.0) 4,772 (100.0) 18,679 (100.0) 6,838 (100.0) 809 (100.0) 984 (100.0)
Sex
Male 17,615 (49.4) 1,091 (50.4) 2,487 (52.1) 8,881 (475) 3,455 (505)  444(549) 527 (53.6)
Female 18,029 (50.6) 1,072 (49.6)  2,285(479) 9,798 (52.5) 3,383 (49.5) 365 (45.1) 457 (46.4)
Age (yr)
Averagetstandard ~ 79.2+12.2 7844114 7724122 80.4+12.1 80.2+12.2  78.8+127 80.4%119
deviation
0-9 39(0.1) 0(0.0) 3(0.1) 21(0.1) 10 (0.1) 0(0.0) 2(0.2)
10-19 24 0.1) 0(0.0) 0(0.0) 13 (0.1 6(0.1) 3(0.4) 1(0.1)
20-29 81(0.2) 5(0.2) 10 (0.2) 48(0.3) 15(0.2) 0(0.0) 1(0.1)
30-39 166 (0.5) 11 (0.5) 33(0.7) 70 (0.4) 33 (0.5) 8(1.0) 5(0.5)
40-49 480 (1.3) 20 (0.9 79 (1.7) 242 (1.3) 94 (1.4) 12 (1.5) 10 (1.0)
50-59 1,446 (4.1) 105 (4.9) 233 (4.9) 708 (3.8) 269 (3.9) 38 (4.7) 28 (2.8)
60-69 4,044 (11.3) 284 (13.1) 822 (17.2) 1,897 (10.1) 684 (10.0) 99 (12.2) 103 (10.6)
70-79 8,065 (22.6)  604(28.0) 1300(27.2) 4,001 (21.4) 1,476 (21.6)  178(22.0) 206 (20.9)
>80 21,299 (59.8) 1,134 (52.4) 2,292 (48.00 11,679 (62.5) 4,251 (62.2) 471 (58.2) 628 (63.8)
>60 33,408 (93.7) 2,022(935)  4,414(92.4) 17,577 (94.0) 6,411 (93.8)  748(92.4) 937 (95.3)
Region
Metropolitan 17,185 (48.2) 1,337 (61.8) 3,544 (74.3) 8,048 (43.1) 2,971 (43.4) 299 (37.0) 403 (41.0)
area
Seoul 6,638 (18.6)  555(257) 1717(36.00  2,719(14.6) 1105(16.1) 117 (145 193 (19.6)
Gyeonggi 8,586 (24.1)  714(33.0)0 1,541 (32.3) 4,244 (227) 1,526 (22.3) 131(16.2)  158(16.1)
Incheon 1,961 (5.5) 68 (3.1) 286 (6.0) 1,085 (5.8) 340 (5.0) 51 (6.3) 52(5.3)
Non- 18,443 (51.7)  814(37.6) 1,224(25.6) 10,631 (56.9) 3,867 (56.6)  510(63.0) 581 (59.0)
metropolitan
area
Busan 2,926 (8.2) 130 (6.0) 245 (5.1) 1,878 (10.1) 441 (6.4) 44 (5.4) 80 (8.1)
Deagu 2,061 (5.8) 222 (10.3) 166 (3.5) 1,026 (5.5) 453 (6.6) 56 (6.9) 51 (5.2)
Gwangju 858 (2.4) 24 (1.1) 48 (1.0) 536 (2.9) 172 (2.5) 19(2.3) 19(1.9)
Daejeon 991 (2.8) 34 (1.6) 157 (3.3) 529 (2.8) 169 (2.5) 32 (4.0) 29 (2.9)
Ulsan 544 (1.5) 40 (1.8) 28 (0.6) 314 (1.7) 116 (1.7) 11 (1.4) 13 (1.3)
Sejong 59(0.2) 1(0.0) 3(0.D) 32(0.2) 12 (0.2) 10.1) 3(0.3)
Gangwon 1,388 (3.9) 56 (2.6) 65 (1.4) 769 (4.1) 346 (5.1) 36 (4.5) 54 (5.5)
Chungbuk 1,087 (3.0) 71(3.3) 55(1.2) 629 (3.4) 218 (3.2) 28 (3.5) 34 (3.5)
Chungnam 1,635 (4.6) 46 (2.1) 139(2.9) 896 (4.8) 413 (6.0) 38 (4.7) 40 (4.1)
Jeonbuk 1,270 (3.6) 60 (2.8 65 (1.4) 802 (4.3) 223(3.3) 35 (4.3) 28 (2.8)
Jeonnam 1,071 (3.0) 18 (0.8) 30 (0.6) 548 (2.9) 309 (4.5) 53 (6.5) 61 (6.2)
Gyeongbuk 2,161 (6.1) 88 (4.1) 114 (2.4) 1,301 (7.0) 463 (6.8) 52 (6.4) 51 (5.2)
Gyeongnam 2,077 (5.8) 23 (1.D) 97 (2.0) 1,196 (6.4) 476 (7.0) 97 (12.00  85(8.6)
Jeju 315 (0.9) 1(0.0) 12(0.3) 175(0.9) 56 (0.8) 8(1.0) 33 (3.4)
Quarantine 16 (0.0) 12(0.6) 4(0.1) 0.0 0.0 0(0.0) 0(0.0)

Unit: n (%).
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BA.1 and BA.2 dominance period, in other variant periods,
males had a higher mortality rate than females, as indicated by
a majority of deaths. The overall average age was 79.2 years
(SD+12.2 years), that for the period of the dominant preva-
lence of the Pre-Delta variant was 78.4 years (SD+11.4 years),
the Delta variant dominance period was 77.2 years (SD+12.2
years), the Omicron BA.1 and BA.2 dominance period was
80.4 years (SD+12.1 years), the Omicron BA.5 dominance
period was 80.2 years (SD+12.2 years), BN.1 dominance pe-
riod was 78.8 years (SD+12.7 years), and XBB was 80.4 years
(SD+11.9 years), which meant deaths were found to generally
be within the age range of 70s to 80s. Exploring the different
age groups, excluding 48.0% (2,292 cases) of the people of the
Delta variant dominance period, the proportion of people aged
80 or older was more than half in the period before the domi-
nant prevalence of the Pre-Delta variant (52.4%) and all the
Omicron variants dominance periods (58.2% to 63.8%), and
people over 60 age group accounted for more than 90% of the
total age (92.4% to 95.3%). Regarding area distribution, more
than half of the deaths occurred in non-metropolitan areas at
51.7% (18,443 cases) during the entire period, whereas those
in the metropolitan area accounted for 48.2% (17,185 cases).
Based on reporting areas, Gyeonggi had the highest number
of deaths, with 8,586 (24.1%), followed by Seoul with 6,638
(18.6%). When divided by period for each variant, more than
half of the deaths occurred in the metropolitan area in the pre-
Delta and the Delta dominance periods, at 61.8% and 74.3%,
respectively, and in other variant periods, more than half of
the deaths occurred in non-metropolitan areas (BA.1, BA.2:

56.9%; BA.5: 56.6%; BN.1: 63.0%; XBB: 59.0%).
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3. Trends in Case Severity and Fatality Rates

During the entire pandemic, the case severity rate was
0.19%, and the case fatality rate was 0.10%. In terms of dif-
ferent epidemic periods, the case severity rate and case fatality
rates were the highest at 2.98% and 1.15%, respectively, in the
pre-Delta dominance period, followed by the case severity rate
and case fatality rates at 2.14% and 0.95%, respectively, in the
Delta dominance period. The case severity rate and case fatality
rates were the lowest at 0.12% and 0.04%, respectively, in the
Omicron XBB dominance period (Table 3, Figure 2). The case
severity rate decreased from 2.98% in the pre-Delta dominance
period to 0.14% in the Omicron BA.5 dominance period.
However, it increased in the Omicron BN.1 dominance period
(0.25%) and then showed a trend of decreasing again to 0.12%
in the Omicron XBB dominance period. The case fatality rate
was also the highest in the pre-Delta variant dominance period
at 1.15% and showed a decreasing trend until the Omicron
BA.5 dominance period (0.07%). However, there was an in-
crease (0.10%) during the Omicron BN.1 dominance period,
followed by another decline (0.04%) during the Omicron XBB
dominance period. Compared to the Delta variant dominance
period, the Omicron XBB dominance period experienced a sig-
nificant reduction in case fatality rates, amounting to a 29-fold
decrease.

The case severity rate, case fatality, and mortality rates ac-
cording to age in each period all increased with advancing
age. Across different age groups, as the epidemic transitioned
from the Delta variant dominance period to the Omicron
BA.1/2 dominance period, a decreasing trend in case severity
rate and case fatality rates was observed for all age groups. The
age group with the most substantial relative reduction in case

severity rate during this transition was the 30s (from 0.56%
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Table 3. Case severity rate and case fatality rate by variant dominant period (as of July 31, 2023)
Variants dominant period
Delta domi- Omicron dominant period
Class O e (e nantperiod BA1/BA2  BAS BN.1 XBB
(2020.1.20.- (2020.1.20.- : : : :
20237.31) 20217.24) 2021.7.25.= (2022116~ (2022.7.24.~ (2023.1.22.~ (2023.4.16.-
2022.1.15)  2022.7.9) 2022.12.31) 2023.3.25) 2023.7.31)
Case severity rate (yr)? 0.19 2.98 2.14 0.15 0.14 0.25 0.12
0-9 0.01 0.00 0.02 <0.01 0.01 0.03 0.03
10-19 <0.01 0.02 0.04 <0.01 <0.01 0.01 <0.01
20-29 0.01 0.15 0.19 0.01 0.01 0.01 <0.01
30-39 0.02 0.45 0.56 0.01 0.01 0.02 0.01
40-49 0.04 1.04 0.98 0.02 0.02 0.04 0.02
50-59 0.10 2.26 1.91 0.06 0.05 0.11 0.05
60-69 0.27 5.31 3.59 0.19 0.14 0.30 0.15
70-79 0.75 13.63 8.88 0.70 0.47 0.87 0.34
=80 2.42 25.42 19.75 2.73 1.74 2.13 1.18
Case fatality rate (yr)” 0.10 1.15 0.95 0.10 0.07 0.10 0.04
0-9 <0.01 0.00 0.01 <0.01 <0.01 0.00 <0.01
10-19 <0.01 0.00 0.00 <0.01 <0.01 <0.01 <0.01
20-29 <0.01 0.02 0.01 <0.01 <0.01 0.00 <0.01
30-39 <0.01 0.04 0.04 <0.01 <0.01 0.01 <0.01
40-49 0.01 0.07 0.11 0.01 0.01 0.01 <0.01
50-59 0.03 0.31 0.36 0.03 0.02 0.04 0.01
60-69 0.11 1.14 1.17 0.11 0.06 0.10 0.03
70-79 0.40 5.59 4.42 0.47 0.22 0.30 0.11
=80 1.74 18.64 14.69 2.26 1.03 1.12 0.56
Mortality rate 69.29 4.20 9.28 36.31 13.29 1.57 1.91
(per 1,000,000) (yr)
0-9 1.10 0.00 0.08 0.59 0.28 0.00 0.06
10-19 0.51 0.00 0.00 0.28 0.13 0.06 0.02
20-29 1.26 0.08 0.16 0.75 0.23 0.00 0.02
30-39 251 0.17 0.50 1.06 0.50 0.12 0.08
40-49 5.95 0.25 0.98 3.00 1.16 0.15 0.12
50-59 16.79 1.22 2.71 8.22 3.12 0.44 0.33
60-69 54.62 3.84 11.10 25.62 9.24 1.34 1.39
70-79 210.81 15.79 33.98 104.58 38.58 4.65 5.38
=80 944.07 50.26 101.59 517.67 188.42 20.88 27.84
Unit: %. “Case severity rate: (number of severe/critical cases and deaths among confirmed cases in specific period)/number of confirmed
cases in specific periodx100. "Case fatality rate: (number of deaths among confirmed cases in specific period)/number of confirmed cases in
specific periodx100.

to 0.01%, a 60.3-fold decrease), followed by the 40s (from age-specific case fatality rates, with the 30s (0.04% to <0.01%,
0.98% to 0.02%, a 32.9-fold decrease). The age group with a 16.8-fold decrease) experiencing the most substantial relative
the least relative decrease was the 80s (from 19.75% to 2.73%, decrease and the 80s (14.69% to 2.26%, a 6.5-fold decrease)

a 7.2-fold decrease). A similar pattern was observed in the having the least relative decrease. During the Omicron BA.5

www.phwr.org Vol 16, No 43, 2023 1483


http://www.phwr.org

I Public Health Weekly Repm{

Crude case severity rate and

cases fatality rate (%)

89 2.98%/1.15%

_ . _ o Omicron dominant period
Pre-delta dominant period Delta dominant period)

2.14%/0.95% 0.15%/0.10% 0.14%/0.07% 0.25% 0.12%
0.10% 0.04%

6.95

1
1
1
1
1
1
1
i
— Cases severity rate |
— Case fatality rate !
1

1

1

1

1

1

1

1

1

1

1

13524(2 2413I 31352424
9 [10|11[12]1!f2| 3 |4]|5

13[13524(2413
9 (10|11 12| 1

|

13 24013 13[135(24)124/24[13[13 2413135242424 1313/13[13 2241313:
4 718 2|13|4|5(6(|7|8 H 6 (78 |9]|10/11|12|/1|2| 3 |4| 5|6 7:
1 |

2020 2021 ! 2022 !

135[2 4
5(6

1
: Omicron dominant period
: xR

0.15%/0.10%

040

0.14%/0.07%

0.25%/0.10% 0.12%/0.04%

— Cases severity rate
— Case fatality rate

1 [1234[1234[123451234{1234/12345[1234

7

12345

1234

1234{12345(1234[1234(1234(12345|1234(12345|1234[1234

10 1 12 1 2 3 4 5 6 7
2023

Week

Figure 2. Weekly case severity rate and case fatality rate (as of July 31, 2023)

and BN.1 dominance periods, all age groups except the over
80s had case severity and case fatality rates below 1%. During
the Omicron XBB dominance period, except for a case sever-
ity rate of 1.18% in the over 80 age group, all other age groups
had exhibited case severity rate and case fatality rates below 1%.

The mortality rate reached its highest at 36.31 deaths per
100,000 people during the Omicron BA.1/2 dominance pe-
riod, characterized by a sharp increase in confirmed cases
nationwide, followed by the Omicron BA.5 dominance pe-
riod with a rate of 13.29 deaths per 100,000 people. For the
over 80 age group, the mortality rate was 944.07 deaths per
100,000 people. In addition, when classified by the dominance

period, the mortality rate was maintained at more than 100
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per 100,000 population in the Delta variant, Omicron BA.1/2,
and Omicron BA.5 dominance periods, while the Pre-Delta
variant dominance period had a rate of 50.26, the Omicron
BN.1 dominance period had a rate of 20.88, and the Omicron
XBB dominance period had a rate of 27.84, all showing a de-

clining trend.

Conclusion

Following a previous report [18] that analyzed the case se-
verity rate trend from the date of the first confirmed case of
COVID-19 in the ROK to the Omicron BA.5 dominance peri-

od, this report compared and analyzed the severity trends until
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the Omicron XBB dominance period. The average incubation
period of the Omicron variant is 4.2 days (range: 2-8 days),
which is shorter than that of the Delta variant at 5.8 days. The
Omicron variant is reported to have a higher transmissibility
of infection than other variants such as the Delta variant due
to increased antibody evasion [19]. In addition, when explor-
ing each epidemic period, the case severity rate and case fatality
rates in the Delta variant dominance period were 2.14% and
0.95%, respectively, and the case severity rate and case fatal-
ity rates in the Omicron XBB dominance period were 0.12%,
and 0.04%, respectively, showing that the number of infect-
ed cases increased rapidly through the Omicron variant, but
with decreasing severity levels. This aligns with prior research,
which has indicated that the Omicron variant is associated
with milder symptoms and reduced severity in comparison to
other variants [20,21]. Reflecting this decreasing trend of low-
er case severity rate and case fatality rates, the Central Disaster
Management Headquarters lowered the COVID-19 crisis level
from ‘severe’ to ‘alert’ as from June 1, 2023 [22]. However, it
is important to note that the number of confirmed cases has
continued to increase since the Omicron XBB dominance pe-
riod from March 2023 to July 2023. This can be attributed to
the highly transmissible nature of the Omicron XBB variant
and the effects of the crisis-level adjustment. Nevertheless, case
severity rate, case fatality rates, and mortality rates have been
gradually decreasing during these periods. However, there are
age-specific variations in case severity rate and case fatality
rates, with the over 80 age group being the least affected. The
most significant disparities were observed in the 20s and 30s
age groups. This aligns with the trend of decreasing dispari-
ties with increasing age (Table 3), potentially related to the im-

pact of age on the immune system [23] and research indicating

www.phwr.org Vol 16, No 43, 2023

reduced vaccine efficacy among those over 65 age group [24].
Additionally, the case fatality rate (0.04%) during the ongoing
Omicron XBB dominance period is at the level of the case fatal-
ity rate of seasonal influenza (0.03% to 0.08%), which is lower
than that of other variant dominance periods [3]. This indi-
cates a diminished disease risk and implies the potential for a
gradual relaxation of epidemic control measures. Nevertheless,
it is imperative to sustain infection control measures and mon-
itoring protocols, particularly for high-risk demographics such
as the elderly and individuals in high-risk facilities.

This study has some limitations. First, since the data were
extracted according to the definition of the criteria for the
dominance period depending on the COVID-19 variant, some
periods were excluded from the analyzed data. Therefore, there
is a possibility that the results may change depending on the
reclassification of dominance period criteria. In addition, the
case fatality rate of Omicron is one-fourth of that of the Delta
variant, and upon completion of vaccination, the case fatal-
ity rate of Omicron is reported to be similar to or lower than
that of seasonal flu [25]. However, since comparative analysis
depending on vaccination status was not conducted in this re-
port, further analysis of the case severity rate and case fatality
rates depending on vaccination is necessary.

As the COVID-19 management system has transitioned
and the quarantine management level has been lowered, many
aspects are shifting toward self-regulation. However, inten-
sive protection and management are still required for the older
adults and high-risk groups. Prompt and proactive treatment
should be provided to ensure that the condition do not prog-
ress to severe stages. In addition, many people’s capacity to
follow quarantine rules has been strengthened due to the pan-

demic. Thus, even as epidemic control measures are further

1485


http://www.phwr.org

I Public Health Weekly Repo: ’\

relaxed and COVID-19 is changed from the Class 2 national
notifiable infectious disease to the Class 4 infectious disease,
there is a need to promote citizen culture of adhering to vol-
untarily daily hygiene practices such as handwashing, cough
etiquette, regular ventilation, and disinfection, as these habits

have been reinforced through the pandemic.
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QuickStats

Trends in Prevalence of Diabetes, 2011-2021

The prevalence of diabetes among Korean adults aged =19 years were 12.8% in men and 7.8% in women in 2021 (Figure

1), and it tended to increase in men. The prevalence of diabetes increased with age in both sexes (Figure 2).
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Figure 1. Trends in prevalence of diabetes, 2011-2021
*Prevalence of diabetes: percentage of people of fasting blood glucose =126 mg/dL, diagnosed with diabetes by a doctor, taking oral

hypoglycemic agents or insulin, or HbAlc =6.5%.
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Figure 2. Prevalence of diabetes by age group, 2021

¥ Age-standardized prevalence was calculated using the 2005 Population Projections for Korea.

Source: Korea Health Statistics 2021, Korea National Health and Nutrition Examination Survey, https://knhanes.kdca.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease

Control and Prevention Agency
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